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which are often deposited at the level of arterial atherosclerosis plague
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It is known that the lesion of a blood vessel leads to activation of the
coagulation system and the aggregation of blood platelets (or thrombocytes).
The result is formation of a blood clot constituted by fibrin filaments in which
platelets are confined. This clot blocks the wound which stops the bleeding and
eventually allows return to normal blood circulation.

It can also occur that a clot (or thrombus) forms for no purpose in a blood
vessel. Such a clot, constituted by platelet aggregates which are often deposited
at the level of arterial atherosclerosis plaque can then cause a cardiac, cerebral or
other infarction, or acute ischemia of an artery of the arm or leg. A weak blood
flow rate increases the risk of appearance of a thrombus, especially in the venous
network of the legs, and a blood clot detached from this thrombus can be carried
to a pulmonary artery which it obstructs, thereby causing a pulmonary
embolism,

Anticoagulants as well as inhibitors of platelet aggregation can be used in the
prophylaxis of thromboses. The inhibitors of cyclooxygenase can inhibit notably
the synthesis of thromboxane A2 which possesses both aggregating and
vasoconstrictive properties. The cyclooxygenase inhibitors are thus capable of

constituting antithrombotic drugs of interest. Low-dose aspirin is presently used

in this indication.
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Anticoagul ants as well as inhibitors of platelet aggregation can be used in
the prophylaxis of thronboses. The inhibitors of cycl ooxygenase can
imhibit notably the synthesis of thronboxane A2 whi ch possesses both
aggregating and vasoconstrictive properties. The cycl ooxygenase inhibitors

are thus cgpaple.9f constituting antithrombotic drugs ofa@dﬁ@%%

Low dose aspirin'is presently used in fhis indication.
02/11735 PCT/ FRO1/02580 2 It is also known that nucl eotides are involved
i n nunmerous physiol ogical processes including vascul ar tonus, cardiac
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plays a key role in the induction of platelet aggregation viiathe
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P2X1, P2Y1 and P2T. AMP acts notably via the internmediary of P1 receptors
(in particaggregatien.P1A2a receptors). It has now been di scovered that the
conbi nation of a purine activi tté and a nonsteroidal anti-inflammtor
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nonsteroidal anti-inflammatory (NSAID) activity produces a potentiating
synergic effect in the inhibition of platelet aggregation. This combination can be
attained either by administration of a product acting on the purinergic receptors
and an NSAID, or by administration of a product in which one or more purine
molecules is bound by covalence to one or more NSAID molecules, possibly by
the intermediary of at least one spacer arm. Such products are notably the
products of formula I to be described below.

We can mention here as an example of purine activity either an agonist
activity on the receptors involved in the inhibition of platelet aggregation and
having natural AMP and/or adenosine ligands (for example, P1 type receptors)
or an antagonist activity on the receptors involved in platelet aggregation
(proaggregating receptors) and having ADP for natural ligand (for example, P2
type receptors).

It has moreover been discovered that AMP used by itself possesses an
antiaggregating activity, and AMP can also be used as active ingredient in the
preparation of an antiaggregating drug.

It is also known that inflammation is the response of a vascularized living

tissue to a local lesion (trauma, infection, irritation by chemical products, etc.).



havi ng natural AMP and/or adenosine |ligands (for exanple, Pl type
receptors) or an antagonist activity on the receptors involved in platelet
aggregati on (proaggregating receptors) and having ADP for natural |igand
(for exanple, P2 type receptors). It has noreover been discovered that AWP
used by it esses an antiaggregating activity, and AVP can al so be
used as acméﬂﬁgﬁedi ent in the prepagation of an antia%%ygﬁoﬁqzﬁﬁo drug.
It is also known that inflamation is the response of a vascularized living
tissue to a local lesion (trauma, infection, irritation by chem cal
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cycl ooxygenase y 'l eads to the production of prostaglandins an
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the cells producing them Anong these biological activities we can cite
transformations of which the two most important are linked to its use as

substrate for cyclooxygenases (or Cox) and lipoxygenases (or Lipox). The cells
producing AA during the inflammatory response are principally the leukocytes
and platelets.

The cyclooxygenase pathway leads to the production of prostaglandins and
thromboxanes, which have numerous biological activities which can depend on
the cells producing them. Among these biological activities we can cite
vasodilation, augmentation of vascular permeability, augmentation of painful
sensations, induction of fever, etc.

The lipoxygenase pathway leads to leukotrienes which contribute to
inflammation in various pathologies such as rheumatoid arthritis, asthma,
psoriasis, gout, etc.

The most effective anti-inflammatory substances known at present act on the
metabolism of arachidonic acid: the steroidal anti-inflammatory agents inhibit
phospholipase while the nonsteroidal anti-inflammatory agents (NSAIDs) inhibit
cyclooxygenase and thus inhibit the formation of prostaglandins and

thromboxanes.



vasodi | ati on, augnentation of vascul ar perneability, augnmentation of

pai nful sensations, induction of fever, etc. The |ipoxygenase pat hway
|-eads to | eukotrienes which contribute to inflanmation in various
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i nhibit phospholipase while the nonsteroidal anti-inflammtory agents
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during inflanmation. Moreover, adenosine intervenes in'the nechani sm of
action of ceecwiidebahasathdy aselsperifid inhibitorebf Cox2 e used in the treatnent
of rheunmatoid arthritis. Adenosine
We also know that certain purines, e.g., adenosine and AMP, are anti-
inflammatory agents. Adenosine (endogenous or exogenous), for example,
protects cells against certain oxidizing free radicals and inhibits neutrophilic
leukocytes. AMP inhibits the migration of leukocytes during inflammation.
Moreover, adenosine intervenes in the mechanism of action of methotrexate and
sulfasalazine which are used in the treatment of rheumatoid arthritis. Adenosine
also inhibits in humans the liberation of various proinflammatory cytokines such
as IL-6, IL-8, IL-12 and TNF.
It has now been discovered that the combination of a purine activity and an
NSAID activity enables a potentiating synergic effect in the inhibition of the
inflammatory reaction. This combination can be attained either by administration
of a purine and an NSAID, or by administration of a product in which one or
more purine molecules is bound by covalence to one or more NSAID molecules,

possibly by the intermediary of at least one spacer arm. Such products are

notably the products of formula I to be described below.



al so inhibits in humans the liberation of various proinflanmatory cytokines
such as IL-6, IL-8, IL-12 and TNF. It has now been discovered that the
conbi nation of a purine activity and an NSAID activity enables a
potentiating synergic effect in the inhibition of the inflanmatory
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ingredients in the preparation of a drug intended to conbat thronboses
and/ or i nf lirkendéd tncorhbatttheombessand#ppinflamination.” puri ne" i s understood to
mean especially purine- based nucl eosi des and nucl eotides, and in

particul ar adartbeipresens application, {' purineoisrwdarsivoddo phesspdspecially poriet y AVP,
ADP and ATP, guanosine, GW, GDP, . GIP, inosine as well as their mono-, di-
and tri pho?ﬁ?%f puclegsides pad muglgatides; gud in parfigelpp gdenosing aanysll andhe
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to AMP and adenoSine, and P2 re tors sensitive to ADP and ATP).  Such
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Is an activity obtained by the presence of a purine such as defined above.
We can ci t elkalinesalts of theanucleotides).héPwrine’his moed genarallyalsahinderstoodhdo case
of the preparation of

mean any substance capable of acting on the purine receptors, which are also

referred to as purinergic receptors (notably P1 receptors sensitive to AMP and
adenosine, and P2 receptors sensitive to ADP and ATP). Such substances are
known or can be found by known methods. A purine activity is an activity
obtained by the presence of a purine such as defined above. We can cite in
particular among the purine analogues notably in the case of the preparation of
an antiaggregating drug the agonists of the type P1 receptors and the antagonists
of the type P2 receptors. Such agonist or antagonist products are known: see

especially the site www.sigma-aldrich.com, heading RBI. Moreover, the search

for such agonists or antagonists can be performed according to known methods
by simple routine experiments. It is obviously understood that neither ADP nor
its agonists are used as active ingredients in the preparation of an
antiaggregating drug by combination of a purine and an NSAID.

Generally speaking in the present application “derivatives” refer to all
products obtained by the modification of a chemical functional group or an atom

or a group of atoms of an active product, and which have a physiological activity



an antiaggregating drug the agonists of the type P1 receptors and the
antagonists of the type P2 receptors. Such agonist or antagoni st products
are known: see especially the site ww. signma-aldrich.com heading RBI.
Moreover, the search for such agonists or antagonists can be perforned

accordi ng met hods by sinple routine experinents, It i.s obviously
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ingredients in the preparation of an antiaggregating drug by conbination
of a purine and an NSAID. Cenerally speaking in the present application
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common: first of all, a cyclooxygenase inhibitioh activity
t hem t he caehblsywith the adid&it the synthesis of prostaglandin. The NSAI Ds
" have other properties in comon: notably, the decoupling of oxidative
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ions, activation of the synthesis of
class of anti-inflammatory agents which have many properties in common: first
of all, a cyclooxygenase inhibition activity which gives them the capacity to
inhibit the synthesis of prostaglandins. The NSAIDs have other properties in
common: notably, the decoupling of oxidative phosphorylation, modifications of
the intracellular movements of calcium ions, activation of the synthesis of
inducible NO synthase, action on the kappa nuclear factors, etc. It is possible
that one or more of these properties is responsible for the potentiating effect of
the NSAIDs on purines, but it is also possible than other known or unknown
properties are involved.
Among the nonsteroidal anti-inflammatory drugs we can cite, e.g. (see
especially THE MERCK INDEX, 12t edition, Therapeutic Category and
Biological Activity Index):
- aminoarylcarboxylic acid derivatives such as: enfenamic acid, etofenamic

acid, flufenamic acid, isonixin, meclofenamic acid, mefenamic acid, niflumic acid,

talniflumate, terofenamate, tolfenamic acid;



i nduci bl e NO synt hase, action on the kappa nuclear factors, etc. It is
possi ble that one or nore of these properties is responsible for the
potentiating effect of the NSAIDs on purines, but it is also possible than
ot her known or unknown properties are involved. Anong the nonsteroidal

anti-infla rugs we can cite, e.g. (see especiall | NDEX,
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acid, flufenam c acid, isonixin, meclofenam c acid, nmefenam c acid,

niflumc acid, 5 r%lﬁl:éﬂcf Eﬁ@iahgnvaﬁéé%f gnamake acéc%f@ﬁ&ané\c%nﬁ\%&\ %ﬂ%&&‘&l735

PCT/ FRO1/ 02580 arylacetic acid derivatives such acec enac
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cinmetacin, clopirac, diclofenac, etodol ac, fel binac, fenclozic acid,
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| onazol ac, netiazinic acid, nofezolac, oxanetacine, pirazolac,

pr ogl unet aéndemetharing aisofezplacanisexepaco| losazolac,t moetinginie, acidonmefezalac, -
aryl butryic acid derivatives sucih as: . bumadi_zon, buti bufen, fenbufen,
xenbuci n;  OXaFgiacHIey PRPEPRCARIQE waetagiy isplindag daramide | tohmetiny trapasiies| ac,
tinoridine; - el | propi oni c acid derivatives such as: al m noprofen,
benoxapr of gﬂ Bé?'m)prof en, bucl oxic acid, carprofen, fenoprofen,
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| oxopr of en, napr Xen,” oxap rof en, pranoprorte

proti zi ni ¢ xggbghin et h| azi n| c aC| d, suprof en, ti aprof en| c acid, xi m)prof en,
zal toprofen, maproxen; - salicylic acid derivatives such as:

acet am nosal o} arykspboxylic deihdenvatives such as: clidanac, ketorolac, tinoridine;

- arylpropionic acid derivatives such as: alminoprofen, benoxaprofen,
bermoprofen, bucloxic acid, carprofen, fenoprofen, flunoxaprofen, flurbiprofen,
ibuprofen, ibuproxam, indoprofen, ketoprofen, loxoprofen, naproxen, oxaprozin,
piketoprofen, pirprofen, pranoprofen, protizinic acid, methiazinic acid, suprofen,
tiaprofenic acid, ximoprofen, zaltoprofen, maproxen;

- salicylic acid derivatives such as: acetaminosalol, aspirin, benorylate,
bromosaligenin, calcium acetylsalicylate, diflunisal, etersalate, fendosal, gentisic
acid, glycol salicylate, imidazole salicylate, lysine acetylsalicylate, mesalamine,
morpholine salicylate, 1-naphthyl salicylate, olsalazine, parsalmide, phenyl
acetylsalicylate, methyl salicylate, phenyl salicylate, salacetamide, acetic [2-
(aminocarbonyl) phenoxy] acid, salicylsulfuric acid, salsalate, sulfasalazine,
aspalatone; as well as the nitric esters of the salicylates or aspirin such as 2-(2-
nitroxy)-butyl  2-acetoxybenzoate and 2(2-nitroxymethyl) phenyl 2-
acetoxybenzoate;

- other carboxylic acid derivatives such as: e-acetamidocaproic acid, 3-amino-

4-hydroxybutyric acid;



bronosal i genin, cal cium acetylsalicylate, diflunisal, etersalate, fendosal,
gentisic acid, glycol salicylate, imdazole salicylate, |ysine

acetyl salicylate, nesalam ne, norpholine salicylate, 1-naphthyl
salicylate, ol sal azine, parsalm de, phenyl acetylsalicylate, nethyl
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derivatives such as'the nitric esters and the nitro or nitroso derivates
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bendazac, benzydamine, a-bisabolol, buculome, difenpiramide, ditazol,
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emorfazone, fepradinol, guaiazulene, nabumetone, nimesulide, oxaceprol,
paranyline, perisoxal, proquazone, tenidap, zileuton, rofecoxib;

as well as NSAID nitrogen monoxide donor derivatives such as the nitric
esters and the nitro or nitroso derivates described in the patents and patent
applications EP 0 670 825, US 5,700,947, WO 95/30641, US 5,703,073, US 6,043,232
and US 6,043,22, the contents of which are incorporated in the present
description by reference.

In the above list of NSAIDs, the common international denomination
indicates the active base ingredients as well as their immediate derivatives that
can be used pharmaceutically (e.g., the acids as well as their salts).

The NSAIDs, including the carboxylic group NSAIDs, are known products
described notably in THE MERCK INDEX, 12th edition, the content of which
(including the data and references pertaining to NSAIDs) is incorporated in the

present description by reference.



and US 6,043,22, the contents of which are incorporated in the present
description by reference. In the above list of NSAIDs, the commmon
international denom nation indicates the active base ingredients as well
as their imedi ate derivatives that can be used pharmaceutically (e.qg.,
the acids as well as their salts). The NSAIDs, including the carboxylic
group NSAI 'Y 0248 nown products described notably in THET 238QDEX,
12th edition, the content of which (i ntl udi ng the data and references
pertaining to NSAIDs) is incorporated in the present description by
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The active i ngredients of a u I ned 1n accordance with the invention
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phar maceutical form and brought together in a single package. However, in
order to faciThetatiwedngrddiante@is drirg pb&iinet iroacoidame withi the invenficrdi ent s,
it is generally preferred to prepare the drug as a single pharnaceuti cal

f or m cont afan hg pbeﬁenteibsfmﬂeaﬁegg reach dmgrediend being in %1§uikgb1¢ pharmaceutical
pharmaceutically suitable excipient. It i s of course understood that a
product thgimh%d%t)ﬁglattﬁﬂ?ﬁ'\%“&éﬂf\&l‘t?a%ge- an NSAID activity should be
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notably topaahfhdentitsl fFhCohtalifihy BbtRTactive iRgFediéhts,OpoRIPrdsl weln@ £1 nore
pharmaceutically suitable excipient.
It is of course understood that a product that has both a purine activity and
an NSAID activity should be considered to itself be a combination having the
two types of activity, and as such can be used in accordance with the invention as
a single active ingredient. For example, a purine and an NSAID can be combined
by establishing a chemical bond between the two molecules. It is possible
notably to amidify an amine function of the purine, or esterify one or more
alcohol functional groups of the product with purine activity with an acid group
present in an NSAID with a carboxylic functional group such as, e.g,
acetylsalicylic acid, mefenamic acid, diclofenac, naproxen, ibuprofen, sulindac,
etc. It is possible notably to amidify an amine function of the puric base of the
purine, or esterify one or more alcohol functional groups of the purine ose
(nucleoside or nucleotide). One thereby obtains an amidification product that
possesses both a purine activity and an NSAID activity. Examples of such

products are the products of formula I to be described below.



al cohol functional groups of the product with purine activity wwth an acid
group present in an NSAID with a carboxylic functional group such as,

e.g., acetylsallcyllc acid, nmefenam c acid, diclofenac, naproxen,

i buprofen, sulindac, etc. It is possible notably to an1dify an am ne
function of the ur|c base of the purine, or esterify o al coho
functlonaﬂNS 3“& Sof the puri ne ose 2 cl eosi de or nﬁclgg?ﬁﬁ@nBE%me

t hereby obtains an am dification produ that possesses both a purine
activity and an NSAID activity. Exanples of such products are the products

of formla | ﬁ?aeQﬁggeo%‘i&hQ&%Q éd}}i’anéfé%%%céééeb&%ﬂ R Qdmdlsterdd Jiae drug

obtai ned in accorddnce wth t e 1 nvention e admnistered via

oral, subl {ragel,, sam%al RIAbAD palivionAlS rdttalbr Pariéml d.g (Qnﬁavascular,

i nt ravascul ar, intranuscular, transcufaneous, intra-arti cuI ar) route. For
this pur poﬁeramﬁnauMu@amutmoua mﬁu-afrﬂcudaf)rrabte ng adm nistration via the
oral route (in particular in the formof capsules, solutions or enul sions
for oral admfonitlsis patrpose, tlm)d\li@eagn lgfehsan}gﬁoamﬂreblmg aménistratiop ipthes sed

tablets), via the nasal route (e.qg., solutlons to be admi nistered in the
form of  dr@xsd revtesin Rpejculay in ﬂlehfermfn@mukﬁsf idonssen eulsians for oral
pressuri zed,aer.osol containers Vi a r ctal rout e tor es), via
Phe” cut aneOURTHERREO, GRS, EHs Breailito e 0r corieneth RS, F B

powder s t Rt FERBIEES cofBini ﬁ%%gﬁﬂn% ol ﬁf!@aﬁi’éf‘ﬁm B Pl 7=
transmcosgle pAtféhaty 1bulS(sofstidns if|phedsiifizd Qbfdgayféntaﬂf&g Gaokutbags 1

pressuri ze ntal ners or ucca di ssol ution These

phar maceut jqigk {stppbsidérfes), Wr&d k:ﬁtatnbeumrmwt cgﬂalcrmweﬁngﬁehtscan
contain appropriate conventlonal exci pients and vehicles. The drug of the

i nvention transdernpl efeviced, refeged tonasapplehesjpbgnjection f(njentalda ablutivgs,

adm ni st ra{ylo%rﬁlgz%da p?)gvb ei:‘sC ttor ggurlezzcl)rrlls ttslge(c:ih a(s’j1 l(rjljrelétable sglutloerlls)h uor;aglas lgltljé ect,
transmucosal route such as, e.g., via the sublingual route (solutions in
pressurized containers or tablets for buccal dissolution).

These pharmaceutical forms are prepared in the conventional manner and
can contain appropriate conventional excipients and vehicles.

The drug of the invention can be prepared, e.g., in a pharmaceutical form
enabling administration to a subject requiring such a drug, e.g., a human subject,
of 10 to 1000 mg of purine per day and also enabling administration of an
adequate dose of NSAID, e.g., a dose of 10 to 3000 mg of NSAID per day.

As an example, a dose of 50 to 500 mg of AMP and 10 to 1000 mg per day can
be administered to a human adult. The AMP can be replaced, notably, by
equivalent quantities of adenosine. If it is desired to replace AMP with another
purine and/or aspirin with another NSAID, the dose ranges stated above can
easﬂy be adjusted by replacing a given dose of AMP with an equivalent dose of

another purine and/or replacing a given dose of aspirin with an equivalent dose

of another NSAID. Such an equivalent dose can be determined, e.g., using any



of 10 to 1000 ng of purine per day and al so enabling adm nistration of an
adequat e dose of NSAID, e.g., a dose of 10 to 3000 ng of NSAID per day. As
an exanple, a dose of 50 to 500 ng of AWMP and 10 to 1000 ng per day can be
adm nistered to a human adult. The AWP can be replaced, notably, by

equi val ent guantities of adenosine. If it is desired to replace AVP with
anot her H&%"é#d/or aspirin with anoltlher NSAI D, the dopscg"r'?ﬂf%%aostat ed
above can easily be adjusted by replacing a given dose of AMP with an

equi val ent dose of another purine and/or replacing a given dose of aspirin

W th an eqeémn%haﬁa&ﬁmf%nﬁa%g%st.'\%am;aese &gﬂ€£HﬁV@|aE el eo8e 68N be
determ ned, e.g., using any WO 02/ 11735 PCI/ FRO1/02580 11 conventi onal

anti-infl apMPe, .d. eslose’capdble st Hivaeg & tohifak&lé ahBagy j;xm% gffs iRthe AVP
Is, e.g., a dose capable of having a conparable antiaggregating effect in

the teststaesdesciibed beloovini the ekperdipntdl paret al part. It is of course
understood that the dose can be adjusted especially in relation to the
treated subj dtis of ¢sause wedepstoodTthet theudosshtani becatljusted redpediallyoin redationvent i on
can be admi nistered_as an _antithronbotic agent and anti aggregati ng agent
not abl y i ntq Fe treated sehiectstbodyiyeightpect oris, circulatory insufficiencies
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i nfl ammat ory~reacti on, notab in the treatnment of” arthroses, rheumatoid
arthritis, infandionstih athexbidalstic phtightstand #lkd doimbePutpdss 6P PR eating ke

I ntestine, dysnenorrhea, posttraumatic edema, ankyl osing spondylarthritis
and in al recassse of inflictions,tespecialdys cardihct amdoaenidaral ipfanctions! f ever .

The drug obtained according to the invention can also be administered as an
anti-inflammatory agent in all of the pathologies in which it is desired to inhibit
or limit the inflammatory reaction, notably in the treatment of arthroses,
rheumatoid arthritis, tendonitis, attacks of gout, inflammatory diseases of the
intestine, dysmenorrhea, posttraumatic edema, ankylosing spondylarthritis and
in all cases in which it is desired to combat pain and fever.

It is also known that after an angioplasty, the forced dilation of an artery by a
balloon is the equivalent of a parietal and endothelial trauma (the endothelium
being the internal coating of the artery), which triggers an automatic cell repair
mechanism. The smooth muscle cells, subjacent to the endothelium, secrete
various growth factors which have an essential promoter role. The danger comes
from an excess of parietal reaction due to an inflammatory type reaction, in
relation to a zone which is itself abnormal, with thickening of the vascular wall,
inducing the reconstitution of a new stenosis (or restenosis) due to an excess of

cicatrization. The result is that circa 30% of angioplasties are restenosed after 6

months. It is then necessary to redilate or have recourse to surgery. Various



It is also known that after an angi oplasty, the forced dilation of an
artery by a balloon is the equivalent of a parietal and endothelial trauma
(the endothelium being the internal coating of the artery), which triggers
an automatic cell repair mechanism The snooth nuscle cells, subjacent to
t he endot hﬂ | L ecrete various growth factors which have an essenti al
pronoter r O02%4, danger conmes from excess of pariet%ﬁmfpé’é@??%n due to
an inflammatory type reaction, in relation to a zone which is itself
abnormal, with thickening of the vascular wall, inducing the
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cicatrization. res I's that circa angi oplasties are restenosed

after 6 ”H@h@s(spi\f/i%gé thalt @Bp BRCESSEN FpdrOwhfM drd it 9h gl@%%ﬂ%ﬁaﬁﬁﬁ&% bP
surgery. Various 02111735 PCT/ FRO1/ 02580 12 nethods appear to be able

to reduce sie radibitheapy, dhe relehsnoseprovidien Uae thé sifet 6f antitinflatmipryt Ngs
that keep the vessel open which are put in place after dilation), in situ
r adi ot her apybstarges thetdnkibitmestenosis.sThis last méthodiis jstifiedbyithe fect thather y
substances that inhibit restenosis. This last nethod is justified by the
fact that PHEEgering ¢ffdeinagiestl reastiopaisiacphanonenon that immediatelyfallowa thaat

I mredi at el ¥r foll ov%e%ige. trauma of the dilation. The conbination of a
purine andT2HMaRk afon. { ne conbi nation of aspirin wth adenosine or

sulindac wt d 3 1N ste i ately after.an.. angi opl asty can
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product of aﬁgfofgws@bmﬁqggfiéa@@eb@tmsﬁhe invention also has as its

obj ect new products conprising an NSAID and a purine bound by coval ence to
sai d NSAI D, pbs stabddyalbyve, fiteisipussibleetti seplacef thatconbimstioroofa puainerarnd an
NSAID by a single product in which a purine or purine analogue is bound by
covalence to an NSAID, e.g., a product of formula I as described below.

The invention also has as its object new products comprising an NSAID and a
purine bound by covalence to said NSAID, possibly by the intermediary of at
least one spacer arm.

These products are notably those that respond to formula I

(A-)m(X)p(-B)n by
in which A is the residue of an NSAID molecule, B is the residue of a purine and
X represents either a covalent bond between A and B, or a spacer arm linking at
least one A residue with at least one B residue, m is a whole number ranging
from 1 to 3, n is a whole number ranging from 1 to 3, and p represents zero or a
whole number equal at most to the larger of the numbers m and n. It is possible,
depending on the case, to either graft one or more A and/or B residues on a
single spacer arm, or graft one or more A-X- groups on a B residue (and then m =

p and n = 1), or graft one or more -X-B groups on an A residue (and then n = p

and m = 1). When p = zero, either one or more A residues are linked to a B



Thése products are notably those that respond to formula | (A )m X)P(-B)n
(I') in which Ais the residue of an NSAID nolecule, B is the residue of a
purine and X represents either a covalent bond between A and B, or a
spacer armlinking at |east one A residue with at | east one B residue, m
s a whole nunber ranging from1l1l to 3, nis a whole nunber_ranging from1l
to 3, and WQ%“@%%MS zero or a whol e _nunber equal at n%%Y’F'Nﬂqzﬁ@ | ar ger
of the nunbers mand n. It is possibl e,13 depending on the case, to either
graft one or nore A and/or B residues on a single spacer arm or graft one

or nmore A-Xsq Ui P2 ' ] = &yh R fesi aft
one or m)rg%s-l%gl groI:EJ)psla}’o(?r gﬁégld#lg)gé glr}‘egm%ig%%aﬁgrr‘]ke? =D Rgﬁ%la#eé%i(}g{men p
= zero, eithgr one or nore A residues are linked to a B WD b2/11735

PCT/ FRO1/ 02580 13 residue (and n = 1), or one or nore B residues are

linked to an Fhe pridiiets ¢fefodmiila Feal) be tib&l i @@Uoim dffsaftorpastieulbripdn the used
in the formof salts, particularly in the formof alkaline netal salts
such as softmmobrallpdiresmietahsals suech abseditgaldrpatassjumesalys;, thebo saltoére he
phosphate groups if they are present, the phenolic groups (in the case of
salicylic &&dthosepf the phpsphate greupssif they are presenhdhe phanelic grfursdinul a |,

Form - whel e o geleracidomtot BarRRIIg o it S ogbhB-orIRTREEY 1 he
spacer a1 A WipeOpAR, B RS USR LR e B SO HRETER) o
X0, oL et 8O BcRehun ey o) 1 e e, | cobon |
groups. In forkaibends bétwéh fRP§R%ENhrMoirab ke WhEnd @ residitdstite @vaRmt NSAI D
bonds. The chemical groups creating the link between A and B (when p = zero),
or between A and X or between X and B (when p is other than zero), are, e.g.,
carboxylic ester, carboxylic amide, thiocarboxylic ester or thiocarboxylic amide
groups.
In formula I, A can represent notably the acyl residue of an NSAID
possessing a carboxylic group (the NSAID would thus have the formula A-OH)
and B can represent the residue of a purine base nucleoside or nucleotide bound
to X, or bound to A (in the case of absence of spacer arm), by the intermediary of
the nitrogen of a primary amine of the purine base and/or by the intermediary of
the oxygen of a hydroxyl group of said purine base nucleoside or nucleotide; for
example, one or more A or A-X- groups can be linked to B by the intermediary of
the oxygen of the primary alcohol of said nucleoside and/or by the intermediary
of the oxygen of at least one secondary alcohol of said nucleotide. In these cases
the purine from which B is derived obviously has as its formula BH.
In formula I, said nucleoside or nucleotide is notably a ribonucleoside or

ribonucleotide. The purine can be selected from among adenosine, guanosine



poSsessing a carboxylic group (the NSAID would thus have the fornmula A-OH)
and B can represent the residue of a purine base nucl eoside or nucleotide
bound to X, or bound to A (in the case of absence of spacer arn), by the
internmediary of the nitrogen of a primary amine of the purine base and/or

by the int t he oxygen of a hydroxyl group of s 1 d rine base
nucl eosi dew&rﬁﬂ‘u%%otlde for exanple, 4,one or nore A or & Rod&’gfpﬂs can be
linked to B by the internediary of t hé oxygen of the primry al cohol of
sai d nucl eoside and/or by the internediary of the oxygen of at Ieast one

secondary gh§aliRind tas %?é'lldasrﬁlg lc@l‘%éﬁﬁl 5. Eﬁ?\%})ﬁa hate: te% QﬁPHHeréﬁ whi ch

B IS derlved obviolUsly has as its for nuc eosi de
nucl eot L hb§ méﬁbl y a ribonucl eosi de or ribonucl eotide. The purine
can be sele rom anong adenosi ne, guanosi ne WO 02/ 11735 PCT/ FRO1/ 02580

14 and i nosi rﬂle spacee lakmascahhbe motabdy bivaleny résid wasnofpbifeidtitingd aliphatic
- di phosphates and -triphosphates. The spacer arms can be not ably bi val ent

resi dues ofomppunds i(bhakompophds having s eachi of (theie. endsorepotived funciionaly at
each of their ends reactive functional groups enabling for mat i on_of
coval ent bEHIPsWERablmgadermation pf . comalant b it A cadl weith B)g. Thesmpounds

t hat possess both.an a roup and ar box I| (or t hi ocar box I|c)
groupl,O or F%ﬂ@@gﬁﬁﬁ%[ﬁ? Eq'h%ﬁrRB ghagdg%s ofhi Hhaghing, STAHY A h%/droxyl

group. In hes n

gr oups) represtﬂﬁ gort!hF Wﬁf&ﬁc}ﬁﬁ gﬁﬂﬁ% ct%l’(Fn ot (ﬁptﬂpgggysggbg %}rupt ed
by one or aABKEgrdip &qdaﬁydp@,gcﬁlgggﬁ nms or by one or nore -NH or -CO NH
het er oat om ¢ groups The"s ents, i.e., the conpounds capabl e of

yi el di ng, af tlar forgadai hnthsi gi’ouli he (pavie a3ttt NwdeDendr fdubsal ofrdupsyrul a |
in which A and B are |inked
represents notably a d1va1ent aliphatic group possibly interrupted by one or
more ~O- or -5- heteroatoms or by one or more ~-NH- or ~-CO-NH- heteroatomic
groups.

The spacer agents, i.e., the compounds capable of yielding, after reaction with
the purine and NSAID, products of formula I in which A and B are linked by
spacer arms, are, e.g., alpha-, beta- or gamma-amino alkanecarboxylic acids, in
particular the natural alpha-amino acids such as glycine, alanine, valine or
leucine, or peptides, notably dipeptides or tripeptides.

The spacer agents can also be hydroxycarboxylic acids such as lactic or
glycolic acids, the aldonic acids (gluconic, mannonic, galactonic, ribonic,
arabinonic, xylonic and erythronic acid) and the corresponding lactones or
dilactones (e.g., lactide, glycolide, delta-glucolonactone, delta-valeronactone), or
the aldaric acids.

The functional groups possibly present on the spacer arm and not involved in
the bond with an A or B element can be used for grafting other A and/or B

residues so as to obtain compounds of formula I for which m and/or n is greater

than 1. This is the case, for example, with the hydroxyl groups of the hydroxy



spacer arnms, are, e.g., alpha-, beta- or ganmma-am no al kanecarboxylic
acids, in particular the natural al pha-am no acids such as glycine,
alanine, valine or leucine, or peptides, notably dipeptides or
tripeptides. The spacer agents can al so be hydroxycarboxylic acids such as
| actic or lycolic acids, the aldonic acids (gluconic, nannonic,

gal act oni c,“ﬂ? #YFE, arabinonic, xylonjc and erythroni c BET/ERO1A288Q he
correspondi ng | actones or dil actones (@.g., | acti de, glycolide,

del t a- gl ucol onact one, delta-val eronactone), or the aldaric acids. The
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greater than 1. This“is e case, for exanple,

t he hydr oxhyWén824téd 4aEinbadidsR01/ 02580 15 acids, the second carboxylic
group of the amno diacid carboxylic acids, the second am no group of the
di ami nat ed arfiheoclassicdmethidus dfyatpanicl syntioasis ok uskéd to Ipreparethatempathde
acids. The cl assic nethods of organic synthesis are used to prepare the
conmpounds obformailmll For exEmplesiamyder to prepateamidesporcgsiers, enm chmsreart @st er s,
one can react a _ carboxylic conpound (NSAI D or spacer agent) in the form of
a car boxy! carbogylic campesngdoNSAID op spacesagead) sy thenfarpe of ardarbaxylicrirked

hydrid .in.the.f f. ivated ester,. e.g.,. St f
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resi dues of nucl eosi des’ oP” “nucl eoti‘des, ‘tney can be prepared Using in
particul ar b?fiﬁed}ﬁtd”f%%ulﬁﬁﬁ%g'bﬂt sd&H@s%ﬁ@yc@&l&gﬁﬁ%ﬁcﬁiﬁiﬂe. descri bed for

exanple in the publication by Kochetkoc” and Budovskii, Oganic Chem stry
of Nucleic Adidee th eqompdiiratss of forthul@ I comprise residues of nucleosides or
nucleotides, they can be prepared using in particular the methods known in
nucleic acid chemistry, described for example in the publication by Kochetkoc
and Budovskii, Organic Chemistry of Nucleic Acids, Plenum Press, 1971 (2
volumes), the content of which is incorporated in the present description by
reference.

It is of course clear that when the compounds from which derive A, B or X of
formula I comprise multiple functional groups capable of reacting that it is
appropriate to operate either using the reagents in stoichiometric proportions
(according to the number of precursor products of A and/or B that it is desired
to react), or by temporarily protecting the reactive functional groups that one
does not want to react. For this, use is made of temporary protection methods for
said reactive functional groups. These temporary protection methods are well
known, notably those that were developed in research focused on peptide
synthesis. For example, -NH2 groups can be protected by carbobenzoxy,
phthaloyl, t-butoxycarbonyl, trifluoroacetyl or toluenesulfonyl groups;

carboxylic groups can be protected in the form of benzyl esters,



vol unmes), the content of which is incorporated in the present description
by reference. It is of course clear that when the conpounds from which
derive A, Bor Xof fornmula | conprise nmultiple functional groups capable
of reacting that it is appropriate to operate either using the reagents in
stoichionetric proportions (according to the nunber of precursor_ products
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The phosphatation or dephosphatation reactions of the primary alcohol of the
nucleotides or nucleosides can be implemented using natural enzymes (e.g.,
phosphatases, phosphokinases).

Among the products of formula I can be cited in particular those responding
to formula Ia:

A-B (Ta),
in which A and B are defined as above. A represents notably the acyl residue of
an NSAID possessing a carboxylic group, the bond with B being made, e.g. by
formation of an amide or an ester with an amine or alcohol functional group,
respectively, of the purine of formula BH.

Among the products of formula I or IA, we can cite notably the amides and
esters formed with the acyl A residues of salicylic acid, acetylsalicylic acid,
diclofenac, ibuprofen, naproxen or sulindac, and with the B residues derived
from adenosine or AMP.

It is of course understood that it is of particular value to select among the

products of formula I those that present a potentiating synergic effect in relation



phosphat ases, phosphoki nases). Anong the products of fornula |I can be cited
in particular those responding to fornmula la: A-B (la), in which A and B
are defined as above. A represents notably the aryl residue of an NSAID
possessi ng a carboxylic group, the bond with B being nade, e.g. by ,
formation of .an amde or an ester with an am ne or al cohol functional

group, reyp?eq,zpiq/%ﬁ y, of the purine of %orrml a BH. Anong '?WéFW@aﬂ;&s of
formula | or A we can cite notably tHé amides and esters formed with the
acyl A residues of salicylic acid, acetylsalicylic acid, diclofenac,
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activity opedyabtAdBFsttibRY of tild Mldidcules derived from purine and NSAID in the

product of formula I or Ia under consideration. The doses to be administered can

be determined by routine experiments using tests known from research on anti-
inflammatory activity or antiaggregating activity.

The indications presented above for the products of formula I or Ia also
apply, in a general manner, to all products comprising an NSAID and a purine,
linked by covalence, possibly by the intermediary of at least one spacer arm.

The invention which is the object of the present application is also defined by
the claims attached to the present description.

The following examples illustrate the invention.

Example 1: Preparation of the product of formula A-NH-Y, in which A is the
acyl residue of acetylsalicylic acid and Y is the AMP residue amputated of its
primary amine, the NH group of the formula representing the residue of said
primary amine of AMP.

This is thus the product of amidification of AMP by acetylsalicylic acid.

The starting products were acetylsalicylic acid (source: SIGMA) and AMP (or
(5’-O-phosphate)adenosine), sodium salt (source: SIGMA).

0.5 g of AMP was dissolved in 14 ml of water at room temperature. 0.17 g of

potassium carbonate (K2CO3) was added, then 0.25 g of 2-acetyl benzoyl chloride
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the indicated structure.

Operating in a similar manner but replacing the potassium carbonate with
sodium carbonate, we obtained the corresponding amide whose phosphate
groups were salted by sodium ions.

Example 2: Preparation of the product of formula A-NH-Y, in which A is a
salicylyl residue and Y is the AMP residue (amputated of its primary amine), the
NH group of the formula is the residue of said primary amine of AMP.

This is thus the product of amidification of AMP by salicylic acid.

The starting product was the product of example 1, which was subjected to
desacetylation in a basic medium. This product was dissolved in water and 3
equivalents of potassium carbonate K2CO3 were added at room temperature. At
the end of a reaction time of 12 hours at room temperature, we obtained the
product indicated in the title of this example.

The desacetylated product was purified by silica gel chromatography as in
example 1.

The phosphate and phenolate functions of this product were salted by

sodium and potassium ions.
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of acetic anhygg iyl S plothifie bPamidification of adenosine by salicylic acid.

a) adenosine 2',3’,5',O-triacetate:

5.34 g of adenosine was mixed with 11.4 ml of acetic anhydride dissolved in
25 ml of anhydrous pyridine. Agitation was performed for 12 hours at room
témperature. The solvents were then evaporated. The residue was then taken
up several times with ethanol. We obtained 6.97 g of white crystals.

b) adenosine N-(2-acetylsalicylyl) 2’,3’,5 O-triacetate:

2457 g of the product obtained in a) was dissolved in 26 ml of
dichloromethane and 0.95 ml of triethylamine. 0.402 g of acetylsalicylic acid
chloride was then added at a temperature of 0°C. The reaction mixture was
heated to room temperature and then agitated for 12 hours. The mixture was
then extracted by an aqueous solution saturated in NaCl. The organic phase
treated in this manner was dried over MgSOs. The solvent was evaporated and
the residue was chromatographed on silica gel eluting with a 982
CH2Cl2/MeOH mixture. We obtained the stated compound (1.41 g) in the form
of a white solid.

c) adenosine N-salicylyl

0.230 g of the compound obtained in b) was dissolved in 10 ml of a 7:3
methanol/water mixture, after which 0.232 g of K2COs was added. At the end of



25 m of anhydrous pyridine. Agitation was perforned for 12 hours at room
tenperature. The solvents were then evaporated. The residue was then taken
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prepared by centrifugation using known methods.

Measurements were performed using an aggregometer marketed under the
name “Chrono-log”. The measurements were processed and digitized using an
“MP30 Biopac” data acquisition system.

a) Effects of AMP and adenosine on aggregation of rat platelets

We saw a rapid and noteworthy (80%) aggregation with rat platelets
stimulated by ADP (20 uM).

When ADP was added in the same concentration in the presence of 2.5 mM or
5.0 mM AMP, the aggregation was only partial (40% and 20%, respectively),
followed by a spontaneous disaggregation. Thus the action of AMP is dose
dependent.

Comparable results were obtained when AMP (5 mM) was replaced by
adenosine (4 mM).

We observed an immediate disaggregation when the rat platelets were
stimulated by ADP (20 pM) followed by the addition 30 seconds later of AMP (10
mM).

In conclusion, adenosine and AMP can inhibit and reverse the aggregation of

platelets induced by ADP.
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Thus the combination of AMP and sodium salicylate presents a potentiating
synergic effect.

Similar effects were obtained when the sodium salicylate was replaced by
aspirin (7.5 mM) or indomethacin (0.05 mM).

¢) Effects of the combination aspirin + AMP on the aggregation of rat
platelets

The platelets were prepared from blood taken from rats treated 1 hour earlier
by an intravenous injection of aspirin (2 mg/kg) and AMP (1 mg/kg).

The platelets were stimulated by ADP (10 and 20 uM).

With the dose of 10 and 20 pM ADP in control animals (not having received
any prior treatment) we observed a platelet aggregation greater than 50% 3
minutes after the addition of ADP.

In the animals treated previously with aspirin and AMP, we observed a slight
aggregation (circa 20%) which was reversed after approximately 3 minutes.

d) Effects of the product of example 1 on the aggregation of rat platelets

Stimulation with ADP (20 pM) was performed in the presence of the product
of example 1 (0.3 mM).

With the plasma that had not been previously treated, the maximum
aggregation reached 55% with an initial slope of the curve of 0.99. In the

presence of the product of example 1 (added immediately after the addition of
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product of example 1 (0.3 mM) or in the presence of aspirin (20 mM) + AMP (0.25
mM).

In the control animals, stimulation by ADP induced platelet aggregation to
the level of 50%.

In the case of the plasma treated by the product of example 1, the maximum
aggregation reached 30% and then reversed itself.

In the case of the plasma having received aspirin and AMP, the aggregation
reached 40% and then reversed itself.

The results show that the product of example 1 is more active than the simple
combination of aspirin and AMP.

P Effects of the product of example 1 on human platelets

We studied the response of human platelets stimulated by ADP (20 pM) in
the presence of the product of example 1 (0.5 mM). In the controls, ADP induced
a maximum platelet aggregation reaching 80%. In the case of the addition of
ADP in the presence of the product of example 1, the maximum aggregation did
not exceed 35% and began to reverse itself after 3 to 4 minutes.

In the case in which the platelets were stimulated by arachidonic acid (20

mM), we saw an aggregation of 70%. When the arachidonic acid was added in
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aspirin (0.6 mM), nor by sodium salicylate (2 mM), nor by AMP (0.6 mM), nor by

the product of example 1 (0.5 mM), nor by the combination of sodium salicylate

(2 mM) and AMP (0.6 mM).

In contrast, at the dose indicated the product of example 1 doubled the

latency time that followed the bringing into contact of the platelets with collagen.

The combination AMP (0.6 mM) + sodium salicylate (2 mM) was of an efficacy

comparable to that of the product of example 1 (0.5 mM). Sodium salicylate (2

mM) had no effect on the latency time. In the case of AMP (0.6 mM), the latency

time was multiplied by circa 1.5.

Study of the anti-inflammatory effect

The test was performed on male mice weighing 20 g. This protocol lasted 5
days. On day 1, we injected 3 cm?® of air in the dorsal part via the subcutaneous
route. The resultant air pockets were reinflated on days 2, 3 and 4 with 1 cm3 of
air. We administered via gastric gavage on day 3, day 4 and day 5, 1 hour prior
to the induction of inflammation, either 1 ml of water (controls, n = 14), or
aspirin (100 mg/kg, n = 5), or the product of example 1 (100 mg/kg, n = 4), or the
product of example 3 (100 mg/kg, n = 5). We induced inflammation by injection

of 1 ml of a 2% (weight/volume) suspension of carrageenan in PBS buffer into
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the cells (principally neutrophils) s? accurul ati on was induced by the
i nfl ammati-on.—The results are sunmari €in table 1 They show that the
products of Product tested Number of leukocytes %
(doses in mg/kg/day) (millions/ml) inhibition

Controls 9.57 +0.48

Aspirin (100) 6.40 £ 0.77 33

Product of example 1 (100) 4.54 +£0.55 53

Product of example 3 (100) 3.80 £ 0.80 60

Study of the gastric toxicity

This test was performed on Sprague Dawley rats (IFFA CREDO, I'Arbresle,
France). The rats were in a fasting state the evening before the experiment (but
drinking water was available ad libitum). The rats were treated via the
subcutaneous route with indomethacin (20 mg/kg) or by gavage with 100
mg/kg of aspirin, or the product of example 1, or the product of example 3.
Three hours later, the rats were sacrificed by a lethal dose of pentobarbital. The
stomach was removed, opened along the greater curvature and rinsed with
water. The gastric mucosa was photographed and digitized using a Macintosh
G3 computer equipped with a program (NIH, USA) and a video card (Scion,
USA). The stomach was fixed with buffered formalin and then processed with
the conventional histological techniques for paraffin inclusion. The sections (5

pm) were then stained with hematoxylin-eosin-safranin.



exanples 1 and 3 significantly decreased the nunber of |eukocytes
accunulated in the inflammuatory exudate conpared to the controls and
conpared to aspirin alone. Table 1 Product tested Nunber of |eukocytes %
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indomethacin, the products of examples 1 and 3 did not cause damage to the

gastric wall in the rat in this in vivo model.



Two observations were perforned: macroscopic (after the stomach was

col l ected, under the m croscope) and histologic. The stomachs of the rats
treated wi th indonethacin presented pronounced macroscopic ulcerations
confirmed by the histol ogic study. The stomachs of the rats treated by
aspirin at _thj e presented lesions in the formof pet i [
m cr o- ul ceﬂﬂ#zzﬁg.%sThi s study showed thgt, conpared to as%?ﬂf'?ﬁff%ﬁso
i ndonet haci n, the products of exanples and 3 did not cause damage to the
gastric wall in the rat in this in vivo nodel. WO 02111735 PCT/ FRO1/ 02580
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4. Use according to any one of the preceding claims in which said purine
activity is provided by adenosine or AMP.

5. Use according to any one of the preceding claims in which said NSAID
activity is provided by an anti-inflammatory product selected from among the
derivatives of aminoarylcarboxylic acids, arylacetic acids, arylbutryic acids,
arylcarboxylic acids, arylpropionic acids, salicylic acid, pyrazole or pyrazolone
derivatives and thiazinecarboxamide derivatives, as well as the nitric esters and
nitro and nitroso derivatives of NSAIDs.

6. Use according to any one of the preceding claims in which said activity is
provided by acetylsalicylic acid, salicylic acid, ibuprofen, naproxen, diclofenac,
sulindac, celecoxib, rofecoxib, nabumetone or their salts.

7. Use according to any one of the preceding claims in which said drug is
presented in a pharmaceutical form enabling daily administration of from 10 to
1000 mg of purine and from 10 to 3000 mg of NSAID.

8. Use according to any one of the preceding claims in which said drug
presents at least one of the following characteristics:

- said drug contains said active ingredients separately in the same package,



provi ded by acetylsalicylic acid, salicylic acid, ibuprofen, naproxen,

di cl of enac, sulindac, celecoxib, rofecoxib, nabumetone or their salts. 7.
Use according to any one of the preceding clains in which said drug is
presented in a pharmaceutical formenabling daily administration of from 10
to 1000 rra{o.f urine and from 10 to 3000 ng of NSAID. 8. Use according to
any one of %@’ﬁ?ﬁ:edi ng clains in which said drug preseRtYFR1/02880t one
of the followi ng characteristics: - said drug contains said active
ingredients separately in the sane package, WD 02111735 PCT/ FRO1/ 02580 27
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powders, tablets, conpressed tablets, wunguents, injectable solutions or
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solutions, possibly In pressurized containers, for admnistration via the
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purine or Anguentseinjaetahleselutions opsuspensionsolyspbilized: powdersptranssesmal
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results fromthe a adenosine o
product in which one or more molecules of purine or a purine analogue are

bound by covalence to one or more molecules of NSAID, possibly by the
intermediary of a spacer arm.

10. Use according to claim 9 presenting at least one of the following
characteristics:

- said drug results from the amidification of an amine function of the purine,
or the esterification of one or more alcohol functions of the purine by an NSAID
with a carboxylic group,

~ said drug results from the amidification of adenosine or AMP by an NSAID
with a carboxylic group,

- said NSAID is selected from among acetylsalicylic acid, salicylic acid,
diclofenac, naproxen, ibuprofen, sulindac and mefenamic acid.

11. Use according to claim 9 or 10 in which said product responds to formula

(A=)m(X)p(-B)n (D)
in which A is the residue of an NSAID molecule, B is the residue of a purine and
X represents either a covalent bond between A and B, or a spacer arm linking at

least one A residue with at least one B residue, the bonds between said spacer



with a carboxylic group, - said NSAID is sel ected from anong
acetylsalicylic acid, salicylic acid, diclofenac, naproxen, ibuprofen,

sul i ndac and nmefenam c acid. 11. Use according to claim9 or 10 in which
said product responds to formula I: (A )mMX)P(-B)n (1) in which Ais the
resi due of an NSAID nol ecule, Bis the residue of a purine and X

repr esent sWE 0287353 coval ent bond between A and B, or a HSIERO1ERIPI i nki ng
at least one Aresidue with at |east &he B residue, the bonds between said
spacer WD 02/11735 PCT/ FR01/ 02580 28 arm and said A and B residues being
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ester or tédidprodactys a salaot a predwdtpespohdingeeformada Hi ng to claim 11 or 12
in which the NSAID is selected from anong aspirin, salicylic acid,
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among aspirin, salicylic acid, ibuprofen, naproxen, diclofenac and sulindac.

14. Product in which one or more molecules of purine are linked by a
chemical bond, particularly by covalence, to one or more molecules of NSAID,
possibly by the intermediary of at least one spacer arm.

15. Product according to claim 14, in which said NSAID is an NSAID with a
carboxylic group.

16. Product according to claim 14 or 15 presenting at least one of the
following characteristics:

- the NSAID molecule is a nitric ester or a nitro or nitroso derivative of an
NSAID,

- said purine is selected from among adenosine and AMP.

17. Product according to any one of claims 14 to 15 in which the covalent
bond is provided by a carboxylic ester, carboxylic amide, thiocarboxylic ester or
thiocarboxylic amide group.

18. Products according to any one of claims 14 to 17 of general formula (I):

(A-)m(X)p(-B)n W)
in which A is the residue of an NSAID molecule, B is the residue of a purine and

X represents either a covalent bond between A and B, or a spacer arm linking at



- the NSAID nolecule is a nitric ester or a nitro or nitroso derivative of
an NSAID, - ,said purine is selected fromanong adenosi ne and AMP. 17.
Product according to any one of clainms 14 to 15 in which the coval ent bond
is provided by a carboxylic ester, carboxylic am de, thiocarboxylic ester
or thiocarboxylic am de group. 18. Products according to any one of clains
14 to 17 ofVYRAYIE formuia (1): (A ) X)p(-B)n (1) inV\ﬁT’éﬁOWZF%othe
resi due of an NSAID nolecule, B is the T%esidue of a purine and X
represents either a coval ent bond between A and B, or a spacer armlinking
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amdification or_e terifi%ﬁtai on (gf, adenosi ne_or AW bg salicylic, acid,
acet yl sal i cyl 1% TAEFHCt 3pcpretingite Griny 18dncwhichnhe band bebreasn Aanst Br en or

sul ndaC.  Qhuldle Vbl %, %' Botvech X' 8n8' s B OFRUARTY B ESo T LR85
carboxylic amide, thiocarboxylic ester or thiocarboxylic amide group.
20. Product according to any one of claims 18 and 19 selected from among the
products of amidification or esterification of adenosine or AMP by salicylic acid,

acetylsalicylic acid, mefenamic acid, diclofenac, naproxen, ibuprofen or sulindac,

or the nitric esters, nitro or nitroso derivatives of these products.



