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5 The present invention relates to novel
tetrahydropyridines, to a method for the preparation
thereof and to the pharmaceutical compositions
containing them.

WO092/07831 describes tetrahydropyridines
10 substituted with a benzofuran-6-yl alkyl group carrying
a triple bond in the alkyl chain, having dopaminergic
activity.
It has now been found that certain
tetrahydropyridines, substituted with a benzofuryl
15 alkyl radical or benzothienyl alkyl radical, have
powerful activity with respect to the modulation of
TNF-alpha (from Tumour Necrosis Factor).
TNF-alpha is a cytokine which has recently
provoked interest as a mediator of immunity, of
20 inflammation, of cell proliferation, of fibrosis, etc.
There is a very high concentration of this mediator in
inflamed synovial tissue and it exercises an important
role in the pathogenesis of autoimmunity (Annu. Rep.
Med. Chem., 1997, 32:241-250).
25 Thus, according to one of its aspects, the
present invention relates to tetrahydropyridines of

formula (I):

TR
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Med. Chem, 1997, 32:241-250). 25 Thus, according to one of its aspects,
.the present invention relates to tetrahydropyridines of forrmula (1): 2
(1) in which RL represents a hydrogen or halogen atom or a 5 group CF3;
R2 and R3 represent, independently, a hydrogen atomor a nethyl group; n
and n' each represent, independently, O or 1; * represents the positions
-of attachnment; 10 A represents N or CH X represents a sul fur or oxygen
atom R4 and RS represent, independently, a hydrogen atomor a (Cl-C6)

al kyl group; and their sa tes. 15 In the present description
the term"(Cl-C6) alkyl" conprising a

strai ght- or branched-chayfy . In the present
description, the term 'R ' - #bsert fromchlorine, 20
brom ne, iodine and fluorine. donpounds ate those in which nis
®
in which
R; represents a hydrogen or halogen atom, or a
5 group CF3;

Ry and R3; represent, independently, a hydrogen atom or
a methyl group;

n and n’ each represent, independently, 0 or 1;

* represents the positions of attachment;
10 A represents N or CH;
X represents a sulfur or oxygen atom;

Ry and Rs represent, independently, a hydrogen atom or
a (C1-C¢) alkyl group;
and their salts or solvates.

15 In the present description, the term ™ (C;-Cg)
alkyl” denotes a monovalent radical comprising a
straight- or branched-chain saturated C;-C¢ hydrocarbon.

In the present description, the term
“halogen” denotes an atom chosen from chlorine,

20 bromine, iodine and fluorine.

Preferred compounds are those in which n is
zZero.
Other preferred compounds are those in which

R; is in position 3 of the benzene.



zero. O her preferred conpounds are those in which RL is in position 3 of
_the benzene. 3 Ot her preferred conpounds are those in which Rl is a group
CF3. OQther preferred conpounds are those in which R2 and R3 are each a
hydrogen atom 5 Qther preferred conpounds are those in which R4 and RS
are each a nethyl group. The salts of the conpounds of formula (I)
-according to the present invention conp?ise both the addition salts with
pharmaceutically acceptable 10 inorganic or organic acids, such as
hydrochl oric, hydrobrgmi c, sulfate,_ hydrogen_sulfate, dihydraogen
phosphate, citrate, néﬁg%FéPﬁ %F%ﬁ%53§ nf% arg F which

met hanesul f gnat e, _2- t hal enesul fonate, etc., and the addition salts
whi ch aIIomﬁguﬁgagl89%§Bsggéfation or crystallization of the conpounds of

opti cal 1y hetive ac dS gy TR R Smpahif o thedE 4% el o or
substit ut ed grapdal k¢ g@'déacgoaTﬁ§?§5§éﬁog§gﬁgrs which are optically pure,
and al so the 'mxtures of Isonmers of the conmpounds of forrmula (1), due to
the asympetric carbongoeMen perHred compounds are those in which
R4y and Rs are each a methyl group.
The salts of the compounds of formula (I)
according to the present invention comprise both the
addition salts with pharmaceutically acceptable
10 inorganic or organic acids, such as hydrochloric,
hydrobromic, sulfate, hydrogen sulfate, dihydrogen
phosphate, citrate, maleate, tartrate, fumarate,
gluconate, methanesulfonate, 2-naphthalenesulfonate,
etc., and the addition salts which allow suitable
15 separation or crystallization of the compounds of
formula (I), such as picrate, oxalate or the addition
salts with these optically active acids, for example
camphosulfonic acids and mandelic or substituted
mandelic acids.
20 The stereoisomers which are optically pure,
and also the mixtures of isomers of the compounds of
formula (I), due to the asymmetric carbon, when one of
R, and R; is a methyl and the other a hydrogen, in any
proportion, are part of the present invention.
25 The compounds of formula (I) can be
synthesized using a method which envisions

(a) reacting the compound of formula (II):



R2 and R3 is a nethyl and the other a hydrogen, in any proportion, are
_part of the present invention. 25 The conpounds of formula (1) can be

synt hesi zed using a nmethod which envisions (a) reacting the conmpound of
formula (11): 4 HOS5 10 15 in which A and Rl are defined as above, wth a
functional derivative of the acid of fornula (I1I11): in which R2, R3, R4,
-R5, n and X are as defined above, (b) %#educing the carbonyl group of the
conmpound of formula (1V): (c) dehydrating the internediate piperidinol of
formula (V): 5 M(d) isolating the compound of fornmula (1) thus 5 obtained

and, optionally,

transforming it into one of its salts or solvates, or its

N oxide (n"'=1in fornmula I). As a suill@ble functional derivative of the

10

15

7\ N—H

in which A and R; are defined as above,
with a functional derivative of the acid of

formula (III):
HOOC R,

in which R;, Ri, R4, Rs, n and X are as defined

above,

(b} reducing the carbonyl group of the compound

of formula (IV):

HO 0 X
N\ W
A RYR, R,

R; '

(c) dehydrating the intermediate piperidinol of

Iv)

formula (V):



acid of formula (I11), use may be nade of the free 10 acid, optionally
.activated (for exanple with BOP =
benzotriazol -1 -yl oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e),
an anhydride, a m xed anhydride, an active ester or an acid halide,
preferably brom de. Anong the active esters, the p-nitrophenyl ester is 15

"particularly preferred, but the nethoxyphenyl, trityl

and benzhydryl

esters and simlar esters are also suitable. The reaction of step (a) can
carried out in an organic solvent at a tenperature of 20

be suitably

between -10C and the ref |lux tenperature of the reaction m xture.
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reaction may be suitably carried out in V)

10

15

20

(d) isolating the compound of formula (I) thus
obtained and, optionally, transforming it

into one of its salts or solvates, or its N-

oxide (n’=1 in formula I).

As a suitable functional derivative of the
acid of formula (III), use may be made of the free
acid, optionally activated (for example with BOP =
benzotriazol-l-yloxytris (dimethylamino)phosphonium
hexafluorophosphate), an anhydride, a mixed anhydride,
an active ester or an acid halide, preferably bromide.
Among the active esters, the p-nitrophenyl ester is
particularly preferred, but the methoxyphenyl, trityl
and benzhydryl esters and similar esters are also
suitable.

The reaction of step (a) can be suitably
carried out in an organic solvent at a temperature of
between -10°C and the reflux temperature of the
reaction mixture.

It may be preferable to carry out the

reaction under cold conditions when it is exothermic,

deri vati ve

[t may
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of the
made of
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tRe |ike, but alBp of other organic

10 The



the presence of a proton acceptor, for exanple of an alkali netal
.carbonate or of a tertiary amne such as triethylamne. The reduction of
step (b) can be suitably 15 carried out with suitable reducing agents,
such as borane conpl exes, for exanple borane dinethyl sulfide

([CH3] 2S-BH3), al um num hydrides or a conplex hydride of [|ithiumand
alumnum in an inert organic solvent & a t enperature of between 0C and
the reflux tenperature 20 of the reaction m xture according to usual
techniques. The term"inert organic solvent" is intended to nean a

sol vent whi 8f WBEE RELOHCE fidy ¥5F% Rt Hde fematignalodersitisi s are, for
exanpl e, ether such . a %ieth | ether, tetrahydrofuran (THF), dioxane or
25 1,2-dine9§o§9§tﬁ§ﬁg:°§c SFAG t'd T )preferenti al enbodi nent, the

procedure is carried qQut .with borane dimethyl sulfide 7 used.in excess
relmivetothestmt%&f@%ﬁg%ﬁﬂWﬁﬁéﬁhéﬁh§$%ﬂ%%ﬁ FAtXir e,
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after a few hours. 5 The dehydration of st'ep (¢) I's easily carried out,
for exampl ecnhigirigedn @celicr R HIRY! huri 6 4Gy XAl @ tenperature
of between anbient tenperature and the reflux tenperature of the solvent
chloroform and the like, but also of other organic
solvents compatible with the reagents used, for example
dioxane, tetrahydrofuran or a hydrocarbon such as
hexane, may also be used.
10 The reaction may be suitably carried out in
the presence of a proton acceptor, for example of an
alkali metal carbonate or of a tertiary amine such as
triethylamine.
The reduction of step (b) can be suitably
15 carried out with suitable reducing agents, such as
borane complexes, for example borane dimethyl sulfide
([CH31]125-BH3), aluminum hydrides or a complex hydride of
lithium and aluminum, in an inert organic solvent at a
temperature of between 0°C and the reflux temperature
20 of the reaction mixture according to usual techniques.
The term “inert organic solvent” is intended
to mean a solvent which does not interfere with the
reaction. Such solvents are, for example, ethers, such
as diethyl ether, tetrahydrofuran (THF), dioxane or
25 1,2-dimethoxyethane.
According to a preferential embodiment, the

procedure is carried out with borane dimethyl sulfide




used, or using para-toluenesulfonic acid in an organic 10 sol vent, such as,
.for exanple, benzene, toluene or chlorobenzene. The conpounds of formula
(') may al so be prepared by condensation of a tetrahydropyridine of
formula (M): 15 in which A and R1L are as defined above, with a conpound of
formula (M1): 20 (VIl) 8 in which R2, R3, R4, R5, n and X are as defined
“above and Qis a |eaving group, |solat70n of the conmpound of formula (I)
t hus obtained and optional transformation into one of its salts or

sol vat es, N-oxide. 5 As leaving group Q use nay be nade, for

exanpl e, of %ﬁl%&?‘%ﬁﬁﬁn’%ﬁIW%r% gf%l%?ﬁ’é%*ﬁ%eco%@%‘él@@séﬂlw th an

am ne. The quqﬁﬁfatl action.is carried out conventjonally by m xing
the starting (%e@ﬁﬁF?Rﬂqﬁ'|9PE&PQﬁ%ﬁNn%ﬁ§%¥v%%%r%uch as 10 an

al cohol , for net hanol hutanol, in resence base such
as an al kal | t% g| ]e(;eraer bc')llr%% re&%\citlaorf e]rfspé?%lfTﬁ’ 36f %%%Ee‘gnab

terrperatureapq_q1 Irseflux tenperature of the solvent chosen. The desired
conmpound is IS0 at ed according to

The dehydration of step (c¢) is easily carried
out, for example, using an acetic acid/sulfuric acid
mixture, at a temperature of between ambient
temperature and the reflux temperature of the solvent
used, or using para-toluenesulfonic acid in an organic

10 solvent, such as, for example, benzene, toluene or
chlorobenzene.

The compounds of formula (I) may also be

prepared by condensation of a tetrahydropyridine of

formula (VI):

15
7 N/ \_x
A
Rl
(VD)
in which A and R; are as defined above, with a compound
of formula (VII):
20

X
R (VD)



15 conventional techniques in the formof a free base or of one of its
.salts. The free base may be transformed into one of its salts by sinple
salification in an organic solvent such as an al cohol, preferably ethanol
or isopropanol, an ether such as 1,2-di methoxyethane, 20 ethyl acetate or
acetone, or a hydrocarbon such as hexape. It may be transfornmed into
“N-oxi de by oxidation according to conventional nethods, for exanple with
3- chl oroperbenzoic acid. The starting conpounds of forrmulae (I11), 25

(L17, (V JEnd or, Kngen o o gl ReU IRy Dol SRR o1 o

way to the known conp Thé' conpotnds o

roperties phighaangaaduanagealss \dil esPeal di: isp bl bigion of TN a.

These properties were denonstrated using neasuring the

ef fect of mpbegsuhas (29 TNE drvtHesiand RiHaed din Bal b fﬂ&%@y _
| i popol ysacchari de éLgS) of Escherichia Col'i (055: B5, éﬁbn&, t Loui s,

M) . The pregduet snkoolge itesikad t&y @ radyiRiatedy, etdr L& Onald.y: 4o, groups of 5
female 7- to 8-week-old Balb/c mce (Charles River, France). One hour

later, tBe LPS is adasnilebefied igiiciavenousley mall 1 maese) .£4A bl ood sanple
is taken fromeach animal 1.5 hours after
example, of a halogen atom or any group which can be
condensed with an amine. The condensation reaction is
carried out conventionally by mixing the starting
compounds (VI) and (VII) in an organic solvent such as
10 an alcohol, for example methanol or butanol, in the
presence of a base such as an alkali metal carbonate,
at a temperature of between ambient temperature and the
reflux temperature of the solvent chosen.
The desired compound is isolated according to
15 conventional techniques in the form of a free base or
of one of its salts. The free base may be transformed
into one of its salts by simple salification in an
organic solvent such as an alcohol, preferably ethanol
or isopropanol, an ether such as 1,2-dimethoxyethane,
20 ethyl acetate or acetone, or a hydrocarbon such as
hexane. It may be transformed into N-oxide by oxidation
according to conventional methods, for example with 3-
chloroperbenzoic acid.
The starting compounds of formulae (II),
25 (III), (VI) and (VII) are known or else they may be

prepared in a similar way to the known compounds.



adm nistration of the LPS. The sanples are centrifuged 15 and the plasnma
.is recovered and frozen at -80C. The TNF-a is neasured using conmerci al
Kits (R and D, Abingdon, UK). In this test, conpounds representative of
the invention proved to be very active, inhibiting TNF-a 20 synthesis even
at very low doses. Due to this activity, and to their low toxicity, the
~conpounds of fornula (I) and its salts Or solvates may indeed be used in
the treatnment of diseases related to inmune and inflammtory di sorders. 25
In particular, the conpounds of formula (1) nmay be used to treat

at heroscl erosi s, aut ofRRURETBPEBESeSL dihsedswentjimrehavead to t he

denyel i ni zati on o;Fneur (such %g 10 nultiple sclerosis), asthm,

r heumat oi d BFPRFFELES WBEEPOPFE BrYeRtegequR Fdthi%eSRASotE yE1e br osi s,

cystic fibrosis,.qgl r phritis, rheumatoid spondylitis, _
osteoarthri?ﬁé?bégﬁggeﬁgngﬁgng'cartiIage 5 resorption, osteoporosis,
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sarcoi dosis, Crohn's 10 disease, ulcerative colitis, amyotrophic |ateral
sclerosis, fhzhei BPhthediseanauckar KRNy JinSeas &y
lipopolysaccharide (LPS) of Escherichia Coli (055:BS,
Sigma, St Louis, Mo).
The products to be tested are administered
10 orally to groups of 5 female 7- to 8-week-o0ld Balb/c
mice (Charles River, France). One hour later, the LPS
is administered intravenously (10 ug/mouse). A blood
sample is taken from each animal 1.5 hours after
administration of the LPS. The samples are centrifuged
15 and the plasma is recovered and frozen at -80°C. The
TNF-0 is measured using commercial kits (R and D,
Abingdon, UK).
In this test, compounds representative of the
invention proved to be very active, inhibiting TNF-o
20 synthesis even at very low doses.
Due to this activity, and to their low
toxicity, the compounds of formula (I) and its salts or
solvates may indeed be used in the treatment of
diseases related to immune and inflammatory disorders.
25 1In particular, the compounds of formula (I) may be used
to treat atherosclerosis, autoimmune diseases, diseases

which lead to the demyelinization of neurons (such as



| upus erythemat osus di ssem natus, henmpdynam c shock, ischemi c pathol ogical
.conditions (nyocardial infarction, myocardial ischema, coronary vasospasm
cardi ac insufficiency, heart attack), postischem c reperfusion

15 angi na,

injuries, _
i_nfections (H'V, cytomegal ovirus, herpes virus), AIDS- related
“opportunistic infections, tuberculosis; 20 psoriasis, atopic and contact
di abet es, cachexia, cancer and radi ati on-nmedi at ed damage.
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active ingredient is mxed wth a pharmaceutical vehicle, such as gelatin,

starch,
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endotoxic shock, graft-versus-host reaction, graft
rejection, adult respiratory distress syndrome,
silicosis, asbestosis, pulmonary sarcoidosis, Crohn'’s
disease, ulcerative colitis, amyotrophic lateral
sclerosis, Alzheimer’'s disease, Parkinson’s disease,
lupus erythematosus disseminatus, hemodynamic shock,
ischemic pathological conditions (myocardial
infarction, myocardial ischemia, coronary vasospasm,
angina, cardiac insufficiency, heart attack),
postischemic reperfusion injuries, malaria,
mycobacterial infections, meningitis, leprosy, viral
infections (HIV, cytomegalovirus, herpes virus), AIDS-
related opportunistic infections, tuberculosis,
psoriasis, atopic and contact dermatosis, diabetes,
cachexia, cancer and radiation-mediated damage.

The compounds of formula (I) and their

pharmaceutically acceptable salts and solvents are

mai n

administered orally or parenterally, preferably orally.

In the pharmaceutical compositions of the

present invention orally, the active principle may be

administered in unit administration forms, as a mixture

oral solutions or ensi ons.



10 like. The tablets may be coated with sucrose or other suitable
.materials, or they may be treated such that they have prol onged or del ayed
activity and that they continuously release a predetermn ned amount of
active principle. 15 A preparation of gelatin capsules is obtained by

m xi ng the active ingredient with a diluent and pouring the m xture
~obtained into soft or hard gelatin ca&éules. A preparation in the form of
a syrup or 20 elixir may contain the active ingredient together with a
sweet ener, re&grabl a .calqrie-free sweetener, nethylparaben and

propy! par ab®ths CRR e%&PF’@éL %maézleé’&laﬁqli aRPd?r:JiﬁF%rnot% i b’ i
col orant. The t er-di per S ranul es ontaln t e
active ingr8&8fe m§§S %ﬁﬁ eiﬁ ?35} § d I Eéﬁﬁﬁ

di RV 10 one, as we
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addi tives pharmaceut’i cal “conposi t ons dcco pr esent
inventios, phGaaTY,VerRIEPRLCYFAl $¥1utions or suspensions.

When a solid composition is prepared in the
form of tablets, the main active ingredient is mixed
with a pharmaceutical vehicle, such as gelatin, starch,
lactose, magnesium stearate, talc, gum arabic or the

10 1like. The tablets may be coated with sucrose or other
suitable materials, or they may be treated such that
they have prolonged or delayed activity and that they
continuously release a predetermined amount of active
principle.

15 A preparation of gelatin capsules is obtained
by mixing the active ingredient with a diluent and
pouring the mixture obtained into soft or hard gelatin
capsules.

A preparation in the form of a syrup or

20 elixir may contain the active ingredient together with
a sweetener, preferably a calorie-free sweetener,
methylparaben and propylparaben as antiseptics, and
also a flavoring and a suitable colorant.

The water-dispersible powders or granules can

25 contain the active ingredient as a mixture with

dispersing or wetting agents, or suspending agents,



be in the formof an inclusion conplex in cyclodextrins, their ethers or
their esters. 10 The anount of active principle to be admnistered
depends, as al ways, on the degree of progression of the di sease and al so
on the age and weight of the patient. Nevertheless, the unit doses
generally conprise fromO0.001 to 100 ng, better still 15 from0.01 to 50
“mg, preferably from0.1 to 20 ny, of détive principle, advant ageously from
0.5 to 10 ng. According to another of its aspects, the present invention
relates to a conbination conprising a conpound of formula (1), or one of

i ts phar mac&ucihcalsl polay isvdapratsile dgla.s ay wollvaesyitdnd at | east one
conpound chosen from i nmunosuppressants, such as interferon beta-1b;

adr enocor t i SHERSFREIRoPFofd 2VRru@Esngasdids  such as predni S(z)ne or

net hyl predni sol one; interleukin-1 inhibitors, nethatrexate. 25 Mre
part?/cgl arly, the invéi§ GFHMSQRELNGRLe Gbidate die cripmisareda conmpound

of formul a one i.ts pharmaceutically acceptahle salts or 13
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2- di hydr @- 4- r - N, 1- di net .- 2-0X0- 3- qui nol i necarboxanilide), nyloran
(product %f r6n%¥ghgé¥gér%asnfrA&%1Wr?es ‘cont ai ni ng bovine nyelin), antegren 5

(rmonocl onal human ant&%Q@%éf@%QﬂﬂéggJ¥f3g¥icompositions according

to the present invention, the active principle can also
be in the form of an inclusion complex in
cyclodextrins, their ethers or their esters.

10 The amount of active principle to be
administered depends, as always, on the degree of
progression of the disease and also on the age and
weight of the patient. Nevertheless, the unit doses
generally comprise from 0.001 to 100 mg, better still

15 from 0.01 to 50 mg, preferably from 0.1 to 20 mg, of
active principle, advantageously from 0.5 to 10 mng.

According to another of its aspects, the
present invention relates to a combination comprising a
compound of formula (I), or one of its pharmaceutically

20 acceptable salts or solvates, and at least one compound
chosen from immunosuppressants, such as interferon
beta-1b; adrenocorticotropic hormone; glucocorticoids
such as prednisone or methylprednisolone; interleukin-1
inhibitors, methatrexate.

25 More particularly, the invention relates to a
combination comprising a compound of formula (I), or

one of its pharmaceutically acceptable salts or



Neur osci ences) and reconbinant interferon R-1b. O her possible

.conbi nations are those consisting of a conpound of fornula (1), or one of
its pharmaceutically acceptable salts or solvates, and a 10

pot assi um channel bl ocker such as, for exanple, fanpridine _
(4-am nopyridine). According to another,,of its aspects, the invention
‘relates to a nmethod for treating diseasés related to i mune and

i nfl ammat ory di sorders, in 15 particul ar atheroscl erosis, autoimune

di seases, g'bigg%%)% V\/Ig&1 halte@L% tQ t?% de%Oqul tzca}%so%nn neurons (such as

multiple sclerosis ast euna i'S roti ¢ di seases,
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uveoretinitis, septic shock, septl cem a, endotoxic shock

graf t - ver susohipahy Reactieinegicahl afejioe! s rslihie 1:a9PI At g Stress 25
syndronme, silicosis, asbestosis, pulnonary sarcoidosis, Crohn s di sease,
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Par ki nson's 14 di sease, |upus erythematosus di ssem natus, henodynani c
shock, i sch¥guropatikokesi) candc mediombamsintmiodadieaton ifflar.ct i on, nyocardi al
i schem a, coronary vasospasm

Other possible combinations are those
consisting of a compound of formula (I), or one of its
pharmaceutically acceptable salts or solvates, and a

10 potassium-channel blocker such as, for example,
fampridine (4-aminopyridine).

According to another of its aspects, the
invention relates to a method for treating diseases
related to immune and inflammatory disorders, in

15 particular atherosclerosis, autoimmune diseases,
diseases which lead to the demyelinization of neurons
(such as multiple sclerosis), asthma, rheumatoid
arthritis, fibrotic diseases, idiopathic pulmonary
fibrosis, cystic fibrosis, glumerulonephritis,

20 rheumatoid spondylitis, osteoarthritis, gout, bone and
cartilage resorption, osteoporosis, Paget'’'s disease,
multiple myeloma, uveoretinitis, septic shock,
septicemia, endotoxic shock, graft-versus-host
reaction, graft rejection, adult respiratory distress

25 syndrome, silicosis, asbestosis, pulmonary sarcoidosis,

Crohn’s disease, ulcerative colitis, amyotrophic

lateral sclerosis, Alzheimer'’s disease, Parkinson'’s



angi na, cardiac insufficiency, heart attack), 5 postischemnic reperfusion
dnjuries, malaria, nycobacterial infections, neningitis, |eprosy, viral

i nfections (H'V, cytomegal ovirus, herpes virus), AIDS related

opportuni stic infections, tuberculosis, psoriasis, atopic and contact
dermat osi s, diabetes, 10 cachexia, cancer and radiation-nedi ated danage,
‘conprising the adm nistration of a conﬁéund of formula (1), or of one of
its pharnaceutically acceptable salts or solvates, a:one F{ in conblﬂatlon
wi th other agctive |nC| ples. 15 The fol]low ng exanples illustrate the

i nventi on. E@EE 1 uguFZeFXtP§“@FPFP§0ﬁ&ﬁﬁﬁﬂﬂqﬁﬁﬁﬁﬂ) emgdynaguic

hyd thyl )b hi aphene and its 20 oxal ate.. 1a)
55020 (o rarBedi {sbRER E) BR SRR o S o i e=aial

thyl)b 0. 006 nol) of 4-hydroxy-
AR S DB o
( BRbingl cheuehiy éﬁ@h&‘%c&ﬁ@g t gq%gf}g;escr 3y, D!

acetic acid (prepared according to t ‘15 in J. Med. Chem
1997, 4067) pd8¢9s5éBem@BdrépérEusion injuries, malaria,

mycobacterial infections, meningitis, leprosy, viral
infections (HIV, cytomegalovirus, herpes virus), AIDS-
related opportunistic infections, tuberculosis,
psoriasis, atopic and contact dermatosis, diabetes,

10 cachexia, cancer and radiation-mediated damage,
comprising the administration of a compound of formula
(I), or of one of its pharmaceutically acceptable salts
or solvates, alone or in combination with other active
principles.

15 The following examples illustrate the
invention.

EXAMPLE 1
5-(2-(4-(3-Trifluoromethylphenyl)-1,2,3, 6-
tetrahydropyrid-1-yl)ethyl)benzothiophene and its

20 oxalate.
la) 5-(2-(4-Hydroxy-4-(3-trifluoromethylphenyl)-
piperidino)ethyl)benzothiophene

A mixture of 1.47 g (0.006 mol) of 4-hydroxy-
4-(3-trifluoromethylphenyl)piperidine, 30 ml of

25 methylene chloride, 2.25 ml (0.0162 mol) of
triethylamine, 1.15 g (0.006 mol) of benzothiophene-5-

acetic acid (prepared according to the method described



(0.006 nol) of BOP is stirred at anbient tenperature for 3 hours. Ethyl
acetate is added to the m xture and the m xture is washed with 1N
hydrochloric acid and 5 then with water, with a sol ution of NaHCG3 and
again wth water. The organic phase is dried over sodium sulfate and
filtered and the solvent is evaporated off. The crude product thus

-obt ai ned, dissolved in 20 M of anhydf8us tetrahydrofuran (THF), is
refluxed for 10 5 hours and 1.1 m of a solution of BH3Me2S and 15 ml of

anhydrous THE are_added thereto. The m xture is cooled to OC and 20 m of
met hanol ar éPaddedeCheFBER . dPIFwi é@,”'v\hé%%(ﬂ?r)e gngd rf1 Wed for 30

m nutes, t han porat ed of f_ and the reS|due is taken up 15 in
a 1/1 NH4C]—|?8t‘ﬁ§ gt)af% ﬁl)%t d%e B t?ﬁée&ﬁ‘a\:naér% Lemp i et dver sogl um
sul fate, fi red th olvent |s gvapor 0 The reaction crude is
purified by%%hrgo}r%gt %S’r agﬁ% ag A4 5 & di‘e&e&% EhS WP t"’H“{]et hyl

0. I 1b)
gC?éazz (3. %P?fﬂgg%gggt %l% %%%@)%%t?§ %P%@dy%%hlor acid and

tet rahydsopyhid. dixh) RHRKL) beagel i @ gﬁggo%n Wi QkAhALC ac3f O (0. 0042

nmol ) of para-toluenesul foni'c aci enzene are heated

and 25 n ofi2R aakeent Tﬁbeogfg%h'ﬂc' Sthash M ls-ﬁ&%@ ARAATRIHS, | S prepar ed
in nitrogen atnosphere and 0.9 g (0.0022 nol) of the product of the
previ ous stepldaseobyadflintdsed and the solvent is evaporated off.
The crude product thus obtained, dissolved in 20 ml of
anhydrous tetrahydrofuran (THF), is refluxed for
10 5 hours and 1.1 ml of a solution of BH3;Me,S and 15 ml of
anhydrous THF are added thereto. The mixture is cooled
to 0°C and 20 ml of methanol are added thereto
dropwise. The mixture is refluxed for 30 minutes, the
methanol is evaporated off and the residue is taken up
15 in a 1/1 NH4OH/ethyl acetate mixture. The organic phase
is dried over sodium sulfate, filtered and the solvent
is evaporated off. The reaction crude is purified by
chromatography on a silica gel column, eluting with
ethyl acetate. 0.9 g of the title product is obtained.
20 1b) 5-(2-(4-(3-Trifluoromethylphenyl)-1,2,3,6~-
tetrahydropyrid-1-yl)ethyl)benzothiophene and its
oxalate.
0.8 g (0.0042 mol) of para-toluenesulfonic
acid and 45 ml of chlorobenzene are heated and 25 ml of
25 solvent are distilled. A Markusson apparatus is
prepared in nitrogen atmosphere and 0.9 g (0.0022 mol)

of the product of the previous step dissolved in 25 ml



16 of chl orobenzene are added, after cooling, to the mxture. The m xture
s refluxed for 2 hours and run into a saturated NaHCO3 sol ution. The two
phases are separated, the organic phase is dried over sodium5 sulfate
and, after filtering, the solvent is evaporated. The title conpound (base)
s obtained and its oxalate salt is prepared using a solution of

"I sopropanol saturated with oxalic aci d1oM P. (oxal ate) 195-197C. 10
EXAMPLE 2 5-(2-(4-(3-Trifluoronethylphenyl)-1,2,3,6-tetrahydro- pyrid-1-yl)
et hyl ) benzofuran.and,its oxalateéﬁ%ﬁ Benzof uran-5-acetic acid 5 g (0.033
nol ) of 4- h?grS PRERERZERE @T4ci &SR FRPLINB0 ¥ e DVBO (di net hyl

sul foxide) and,5.7 of _a 50% aqueous.-Na sol utjqQn are added thereto.
Ater 10w REfsRrt Mo @ﬁﬁ%ﬁpgﬁafr&ff&u;%} o %&whm o 1O
b acet al d i I ar t hereto an eated a or
4rﬁgﬁrs. Thgﬁgéogng?gﬁ%gxfgp?%%k¥htggiﬁﬁﬁéafogﬁﬁo e BEPFSEn& &t r act ed

W th di et hybegbbatod Nerdr 630 RN38R o U 6l ey esatiamapul fat e and

after filtration, the solvent Is é&vaporate 29 nol) of the

product shusulghta Bed,ane t@xed lide AT @fe aksoldHe &t hanol and 25 1.5
mol of p-tol uenesul fonic acid are added thereto.

evaporated. The title compound (base) is obtained and
its oxalate salt is prepared using a solution of
isopropanol saturated with oxalic acid.

M.P. (oxalate) 195-197°C.

10 EXAMPLE 2
5-(2-(4-(3-Trifluoromethylphenyl)-1,2, 3, 6-tetrahydro-
pyrid-1l-yl)ethyl)benzofuran and its oxalate.
2a) Benzofuran-5-acetic acid

5 g (0.033 mol) of 4-hydroxyphenylacetic acid

15 are mixed in 30 ml of DMSO (dimethyl sulfoxide) and
5.7 ml of a 50% agqueous NaOH solution are added
thereto. After 10 minutes at ambient temperature,

5.16 ml1 (0.033 mol) of bromoacetaldehyde dimethylacetal
are added thereto and heated at 110°C for 4 hours. The

20 mixture is run into 1IN hydrochloric acid and extracted
with diethyl ether, the organic phase is dried over
sodium sulfate and, after filtration, the solvent is
evaporated off. 7.85 g (0.029 mol) of the product thus
obtained are mixed in 50 ml of absolute ethanol and

25 1.5 mmol of p-toluenesulfonic acid are added thereto.
The mixture is refluxed for 3 hours. The ethanol is

evaporated off, the remainder is taken up with a 5%



The mixture is refluxed for 3 hours. The ethanol is evaporated off, the
remai nder is taken up with a 5% 17 NaHCO3 solution until a neutral pHis
‘obt ai ned, the organi c phase is dried over sodiumsulfate and, after _
filtration, the solvent is evaporated off. 6.57 g of polyphosphoric acid
are refluxed with 40 m of benzene 5 and, after 15 mnutes, 7.06 g of the
‘product obtai ned above, dissolved in 4-n1 of benzene are added thereto
and the mxture is refluxed for one hour. The benzene is renoved, and the
residue is hed with water, with a saturated NaHCO3 solution and with a
saline solu 0316°§fHElPPt MBERLoAuREUtEadhE AEd Obimisted.s therified by
flash chromat o aph&) eIutlngPynaﬂ a 9/1 hexane/ethyl acetate m xture.
q%nﬁle 9

0.93 g of thé BPGCtS lPs"e%tﬁ ey sehhate and, after
3 6 15
t5e§ ?agsdﬁgpﬁr |ld% %)rﬁgt h@%{ %Vdagﬁ%ato‘?fal%’?% 6B§/7 c%r‘?%u Sg outfthe
d I and ). ng. t roduct o
g'[ gge%l;;e ?%sgg}g“s?)%t%ﬁé énzo |Ideephxg%e adce 3% a{(i) %% ]??IEEF%H € conmpound

i s obtaimedand0 MRed q)Salnﬁtrﬁl)te]s89"7l%]GC uct .optained
6- (2- (4-(3-Trif1 uoromet hyl phenyly- 1, i tetra%a"ropyr RN
et hyl ) benzobwoae ,ard sislod vexaliat & m1 of benzene are added thereto
and the mixture is refluxed for one hour. The benzene
is removed, and the residue is washed with water, with
a saturated NaHCO; solution and with a saline solution.
10 The title product is obtained, which is purified by
flash chromatography, eluting with a 9/1 hexane/ethyl
acetate mixture. 0.93 g of the title product are thus
obtained.
2b) 5-(2-(4-(3-Trifluoromethylphenyl)-1,2,3,6-
15 tetrahydropyrid-l1-yl)ethyl)benzofuran and its oxalate.
By carrying out the procedure as described in
example la) and 1b), but using the product of step 2a)
instead of the benzothiophene-5-acetic acid, the title
compound is obtained.
20 M.P. (oxalate) 189-191°cC.
EXAMPLE 3
6-(2-(4-(3-Trifluoromethylphenyl)-1,2,3, 6~
tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate.
3a) Benzofuran-6-acetic acid
25 By carrying out the procedure as described in

example 2a), but using 3-hydroxyphenylacetic acid



3a) Benzofuran-6-acetic acid 25 By carrying out the procedure as descri bed
a.n exanple 2a), but using 3-hydroxyphenyl acetic acid 18 instead of

4- hydr oxyphenyl acetic acid, the title conpound is obtained. 3b)

6- (2-(4-(3-Trifluoronethyl phenyl)-1, 2, 3, 6- _
t-etrahydropyrid-1-yl)ethyl)benzof uran q_d its oxalate. 5 By carrying out

't he procedure as described in exanple I%) and |I'b), but using the product of
step 3a) instead of benzothi ophene-5-acetic acid, the title conpound is

obt ai ned. M.P, I ) 179-181C. 0 EXAVPLE 4 :

2, 3-Di met h%gﬁt%%é?z?afz ¥ thryic%oﬁ‘ %@Yﬂ?ﬁcperﬁﬁlﬁ)@ffz,%*}%-tltlj

t et rahydr opyrid-1-y4 ). e ). ofuran and its oxalate. 4a . .
2,3-Di nethy%gg%§%¥%%§ﬁ{ -aé%?ﬁ%ﬁacid 5 g of 4-hydroxyphenyl acetic acid

(0.033 nol) 3p35 %f-E(2m(&ﬂ§&ﬂ%ﬁrﬂeéﬂﬁl$ﬁgr&ﬂt-@@)3,361-0' 1.6 mmol of

p-tol uenesul fonic acid are added thereto.  The mxture  1's refluxed for 3

hours. The geldadlydropyrdaronaial sty BhidFurl Sl oftd otdl@le UP W th
ethyl ether and washed with a 5% NaHCO3 sol ution until neutral pHis 20

obt ai ned5 the organi c Bphaseriand iRt AR motidilirs Ud des@thedi 1,67
filtration, the solvent is evaporated off. 6 g (0.033 nol) of the product
t hus example la) and 1b), but using the product of step 3a)

instead of benzothiophene-5-acetic acid, the title

compound is obtained.

M.P. (oxalate) 179-181°cC.

10 EXAMPLE 4
2,3-Dimethyl-5-(2~(4-(3~-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyrid-l1-yl)ethyl)benzofuran and its oxalate.
4a) 2,3-Dimethylbenzofuran-5-acetic acid

5 g of 4-hydroxyphenylacetic acid (0.033 mol)

15 are mixed in 100 ml of absolute ethanol and 1.6 mmol of
p-toluenesulfonic acid are added thereto. The mixture
is refluxed for 3 hours. The ethanol is evaporated off
and the remainder is taken up with ethyl ether and
washed with a 5% NaHCO; solution until neutral pH is

20 obtained, the organic phase is dried over sodium
sulfate and, after filtration, the solvent is
evaporated off. 6 g (0.033 mol) of the product thus
obtained are refluxed in 150 ml of anhydrous acetone.
4.45 g (0.033 mol) of crotyl bromide, 9.33 g of

25 potassium carbonate and 480 mg of sodium iodide are
added thereto and the mixture is refluxed for 12 hours.

The potassium carbonate is filtered, the acetone is



obt ai ned are refluxed in 150 m of anhydrous acetone. 4.45 g (0.033 nol)
,of crotyl brom de, 9.33 g of 25 potassium carbonate and 480 ng of sodium
i'odide are added thereto and the mixture is refluxed for 12 hours. The
pot assi um carbonate is filtered, the acetone is 19 evaporated off and the
residue is taken up with ethyl ether and washed with water. The solvent is
‘evaporated off and the product is heatt@d at 220C without solvent for 30
m nutes. 500 ng of the product t hus obtained are 5 dissolved in 20 m of
met hyl ene chloride and 0.548 g of iodine and 0.124 microliters of SnC 4
are added t R¥PBPEateRnoLf fé‘P@r éhles r&sidue isortak et wirtdh eHnol a wat er/

ice mxture g d neutrallég a 0.5 N NaOH solution. The organi c phase
i s washed wf eﬁnaQ&ugaﬁ AW&& Wﬁ;ﬁﬁ bIER FSATTH kT FVARIIATRA wi t h
water. 0.37

150 of nSLhaRBE LR o %tgtéﬁ“ia%%tteé;@%&;e“ e of 1, 1 N
hydroohlorl £62°48 kTR09R0 Ul b 25/ H'Ero%&i't T S on 1<
R T T Ok e T L
1,2,3, 6-tetrghydeony d- 124l hathhihenzoidy %‘hc@ﬂdakfes adBRa0XAk3tto.
The mixture is stirred for 3 hours, run into a water/
ice mixture and neutralized with a 0.5 N NaOH solution.
The organic phase is washed with an aqueous 5% sodium
10 bisulfite solution and then with water. 0.37 g of the
product thus obtained are refluxed for 24 hours with
150 ml of methanol and 0.43 g of NaOH. The solvent is
evaporated off, 1 N hydrochloric acid is added until
acid pH is obtained and the mixture is extracted with
15 ethyl acetate. The title product is obtained, which is
purified by flash chromatography, eluting with a 7/3
ethyl acetate/hexane mixture.
4b) 2,3-Dimethyl-5-(2-(4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyrid-1-yl)ethyl)benzofuran and its
20 oxalate.

By carrying out the procedure as described in
example la) and 1lb), but using the product of step 4a)
instead of benzothiophene-5-acetic acid, the title
compound is obtained.

25 M.P. (oxalate) 206-208°cC.



By carrying out the procedure as described in exanple la) and 1b), but
.using the product of step 4a) instead of benzot hi ophene-5-acetic acid, the
title conmpound is obtained. 25 MP. (oxalate) 206-208C. 20 EXAMPLE 5

2- Met hyl -5-(2-(4-(3-trifluoronethyl phenyl)-1,2,3,6- tetrahydropyrid-1-yl)
et hyl ) benzofuran and its oxalate. 5a)_2-Methyl benzofuran-5-acetic acid 5
‘By carrying out the procedure as descrfBed in exanple 4a), but using allyl
brom de instead of crotyl bromde, the title conmpound is obtained. 5b)

2- Met hyl -5-(2-(4-(3-trifluoronethyl phenyl) -
1,2,3,6-tet£§ﬁ§3£gp§rid-I-yI)ethyI)benzofuran and its 10 oxal ate. By
the. product 2aPoEPBa 8E d-TaRd p e R S OB E R RS odi &b 0, The
L2 COTONgE Ay BB 1 L S AST 160 SUNIR S
e Dt S s P
4- hydr oxygphenyl - By carrying out the procedure as described in
example 4a), but using allyl bromide instead of crotyl
bromide, the title compound is obtained.
5b) 2-Methyl-5-(2-(4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyrid-l1l-yl)ethyl)benzofuran and its
10 oxalate.

By carrying out the procedure as described in
example la) and 1b), but using the product of step 5a),
instead of benzothiophene-5-acetic acid, the title
compound is obtained.

15 M.P. (oxalate) 1l6l1-163°C.
EXAMPLE 6
3-Methyl-5-(2-(4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate.
6a) 3-Methyl(benzofuran-5-yl)acetic acid

20 5 g (0.027 mol) of ethyl 4-hydroxyphenyl-
acetate, 120 ml of acetone, 7.8 g of K,CO;, 400 mg of
sodium iodide and 2.19 ml of chloroacetone are refluxed
for 5 hours. The K,CO; is filtered, the solvent is
evaporated off and the residue is taken up with ethyl

25 ether and washed with water. 3.64 g of the product
obtained are mixed in 25 ml of 2,2-dimethoxypropane and

0.4 mmol of p-toluenesulfonic acid are added thereto.



acetate, 120 ml of acetone, 7.8 g of K2CO3, 400 ng of sodiumiodide and
2.19 M of chloroacetone are refluxed for 5 hours. The K2CO8 is filtered,
the solvent is evaporated off and the residue is taken up with ethyl 25
et her and washed with water. 3.64 g of the product obtained are mxed in
25 m of 2,2-dinmethoxypropane and 0.4 nmmol of p-toluenesulfonic acid are
‘added thereto. 21 The nmixture is refluxdd for 3 hours. Ethyl acetate is
added thereto, and the solution is washed with a 5% sodi um bi carbonate
solution and then with a saline solution. 4.2 g of pol yphosphoric acid are
refluxed 5 wieh AT Sl pe&pidicathEomfl douwss nifhek, g6ty of  t he
product obt ai e%%a ove, diss%tv dind4 n of benzene, are added thereto
and the nixF&%@ EIREA e @ QPO e YrHrterighrandyed and the

remai nder i s washed with ter with a saturated NaHCO3 sol ution 10 and
then with a“Sa liurqle%gﬁlaﬁho \A%el'r?é:’%’rt&ﬁbtaq{ CORT Y1 dyS3ERe

chromat ogr a | uti ng Wit 9/.1 _hexane/ethyl, acetate m xture. The
product thuE;%éLt’L)lttgioFllle'dq s gm%xfgéjovﬁytpnhofp SIS o%cjo DX Y- of* in55m

of et hanol,ad gheahod b AOC Olacds Mo, The SOLYEN 1 45 evapor at od

off and the residue 1s taken up in a oric u?t on and

extract ed wichl PROBLNGLIENHA Uhovtle duBPASPS A1 PRGE ated. the
nd, after

organi ¢ phase is dried over sodiumsulfate a
benzene, are added thereto and the mixture is refluxed

for one hour. The benzene is removed and the remainder
is washed with water with a saturated NaHCO; solution
10 and then with a saline solution. The product is
purified by flash chromatography, eluting with a 9/1
hexane/ethyl acetate mixture. The product thus obtained
is mixed with a solution of 0.22 g of KOH in 5.5 ml of
methanol and heated at 80°C for 2 hours. The solvent is
15 evaporated off and the residue is taken up in a 1 N
hydrochloric acid solution and extracted with methylene
chloride. The two phases are separated, the organic
prhase is dried over sodium sulfate and, after
filtration, the solvent is evaporated off. The title
20 compound is obtained.
6b) 3-Methyl-5-(2-(4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyrid-1-yl)ethyl)benzofuran and its
oxalate.
By carrying out the procedure as described in
25 example la) and 1lb), but using the product of step 6a)
instead of benzothiophene-5-acetic acid, the title

compound i1s obtained.



filtration, the solvent is evaporated off. The title 20 conmpound is
.Qbt ai ned. 6b) 3-Methyl-5-(2-(4-(3-trifluoronethyl phenyl) - .
1,2,3,6-tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate. By carrying
out the procedure as described in 25 exanple |a) and 1b), but using the
product of step 6a) instead of benzot hi ophene-5-acetic acid, the title
‘compound is obtained. 22 MP. (oxal ate)2497-198C. EXAMPLE 7

6- (2-(4-(3-Trifluoronethyl phenyl)-1, 2, 3, 6- _ _
tetrahydropyrid-1-yl)ethyl)benzot h(i) ophene and its 5 oxalate. By carrying
out the prockdur el A HER) i bet-1$8°@xanpl e 1a) and 1b) but using

benzothiophgﬁﬁgﬁﬂgggiic acid i nstead of benzot hi ophene-5-acetic acid, the
title conp tained. 10 MP. (oxalate) 200-201C. EXAMPLE 8

t2 e? r ?h;n(i 2%;%76(02(%({/748%%%%/% %é’n;géoﬁhi’é}gggﬁtl%;%f 301? @9 By carrying out the
D, 3 i mot hy EeRsePe T S LT B eRishSoonie of M oBkBne- 5- acet i ¢
aci d, 5 oxalate.

By carrying out the procedure as described in
example la) and 1lb) but using benzothiophene-6-acetic
acid instead of benzothiophene-5-acetic acid, the title
compound is obtained.

10 M.P. (oxalate) 200-201°cC.
EXAMPLE 8
2-3-Dimethyl-6-(2-(4-(3-trifluoromethylphenyl)-1,2, 3, 6-
tetrahydropyrid-l-yl)ethyl)benzofuran and its oxalate.

By carrying out the procedure as described in

15 example la) and 1b), but using 2,3-dimethylbenzofuran-
S-acetic acid instead of benzothiophene-5-acetic acid,
the title compound is obtained.

M.P. (oxalate) 196-198°cC.
EXAMPLE 9

20 2,3-Dimethyl-6-(2-(4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyrid-1-yl)ethyl)benzothiophene and its
oxalate.

By carrying out the procedure as described in
example la) and 1b), but using 2,3-

25 dimethylbenzothiophene-5-acetic acid instead of
benzothiophene-5-acetic acid, the title compound is

obtained.



the title conmpound is obtained. MP. (oxalate) 196-198C. EXAMPLE 9 20
2,3-Di nethyl -6-(2-(4-(3-trifluoronethyl phenyl)-1, 2,3, 6- .
pyrid-1-yl)ethyl)benzot hi ophene and its oxalate. By carrying out

t'etrahydro

the procedure as described in exanple la) and 1b), but using 2,3 25
di met hyl benzot hi ophene-5-acetic acid instead of benzothi ophene-5-acetic
‘acid, the title conpound is obtained. M P. (oxal ate) 194-196C. EXAMPLE

10 2, 3-Di net hyl -5-(2-(4-(3-fluorophenyl)-1, 2,3, 6- )
p id-1- eth I) enzaf n and its oxalate. 5 10a)
2-(2,3-Dinme f1béé%% f%ﬁ;iﬁéﬂﬁi met hanesul fonate. A solution of 6.3 g

q;uran 5-acetic acid in 125 M of THEis added to a
under

tetrahydro
of 2,3- di
suspensi on
ni t rogen.

evapor at ed

di ssol ved
5

10

15

20

25

I|th|un1alun1nun110 hydride in 30 m of THF,

T&ejﬁﬁgﬁggh f;5r@gIH¢$ﬁz ‘%%BH§£¥tere3§andéoo m of water are

added to thé reaction mxture

sat

R a HyRHTRA IR -SRI Bbdzo AL £ Nafd Hid oldiSeds
in 35 m of methyl ene

10a) 2-(2,3-Dimethylbenzofuran-5-yl)ethyl
methanesulfonate.

A solution of 6.3 g of 2,3-
dimethylbenzofuran-5-acetic acid in 125 ml of THF is
added to a suspension of 3.06 g of lithium aluminum
hydride in 30 ml of THF, under nitrogen. The mixture is
refluxed for 4 hours and then 100 ml of water are added
to the reaction mixture. The salt is filtered and the
filtrate is evaporated under reduced pressure so as to
obtain an oil. This is dissolved in 35 ml of methylene
chloride, 3.5 ml of triethylamine are added and the
mixture is cooled to 0-5°C. 1.4 ml of mesyl chloride
are added and the mixture is stirred for 2 hours at
ambient temperature. The mixture is washed with water
and dried and the solvent is evaporated off under
reduced pressure. Purification is carried out by
chromatography, eluting with an 8/2 cyclohexane/ethyl
acetate mixture and the title product is obtained.
10b) 2,3-Dimethyl-5-(2-(4-(3-fluorophenyl)-1,2,3,6~
tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate.

0.65 g (2.4 mmol) of product described in the
previous step are dissolved in 20 ml of butanol. 0.52 g

(2.4 mmol of 4-(3-fluorophenyl)-1,2,3,6-

the filtrate is



15 chloride, 3.5 mM of triethylamne are added and the mxture is cooled
to 0-5C. 1.4 m of nmesyl chloride are added and the m xture is stirred for
2 hours at anbient tenperature. The mixture is washed with water and
dried and the solvent is evaporated off under 20 reduced pressure.
Purification is carried out by chrona%ggraphy, eluting with an 8/2

‘cycl ohexane/ ethyl acetate m xture and“Che title product is obtained. 10b)
2,3-Dimethyl -5-(2-(4-(3-fluorophenyl)-1, 2, 3,6- tetrahydropyrid-1-yl)

hyl )b dits, | ate.. 25 .0. 65 .4 I f duct d i bed
T e pr ovEbaangREsbi i MRS ik d o B @ -(%mmﬁﬁ‘;n%ﬁdf’p@%%ﬁﬁ; (i.eicin:r?le
f 4-(3-fl 1)-1,2, t et r.ahyd i di. 0. 34 .4 o
gf po'g assi 3%596%&?1%%5% geaﬁgadgegsé@e%ﬁé:%e%éélrdgl%ét ﬁrléln’f?ﬁ%]%r]es i%eﬁekg’f?&ed for

> hours. Theosobveallss SHAPUALRGOLL ARl L Pl g |e pshed W th

water. This I's éxtracted with yl ene e organi c phase is

dried and thes;gokvent JasrHReRA erhedhf. uider seduged pressiyg, The

residue is purified on a silica gel colum, eluting wth an 8 _
cycl ohexanemgthyl cdeetali® ATidd, Utthe ¥R dHdde I Qiucdy ishphtipd ned. The

oxal ate is prepared 10 using acetone saturated with oxalic acid. MP
(oxal ate) 28312@n€. iEXAMAbrkked off under reduced pressure. The
residue is purified on a silica gel column, eluting
with an 8/2 cyclohexane/ethyl acetate mixture, and the
title product is obtained. The oxalate is prepared
10 using acetone saturated with oxalic acid.

M.P. (oxalate) 203-205°C.

EXAMPLE 11

2,3-Dimethyl-6-(2~-(4-(6-chloropyrid-2-yl)-1,2,3,6-
tetrahydropyrid-l-yl)ethyl)benzofuran and its oxalate.
15 1lla) 2~(2,3-dimethylbenzofuran-6-yl)ethyl
methanesulfonate
By carrying out the procedure as described in
example 10a), but using the 2,3-dimethylbenzofuran-6-
acetic acid instead of 2,3-dimethylbenzofuran-5-acetic
20 acid, the title compound is obtained.
11b) 2,3-Dimethyl-6-(2-(4-(6-chloropyrid-2-yl)-1,2,3,6~
tetrahydropyrid-l-yl)ethyl)benzofuran and its oxalate.
By carrying out the procedure as in example
10b), but using the product of the previous step
25 1instead of the product obtained in 10a) and 4-(6-

chloropyrid-2-yl)-1,2,3,6-tetrahydropyridine instead of



2, 3-Di net hyl - 6-(2-(4-(6-chl oropyrid-2-yl)-1, 2,3, 6-
tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate. 15 11a)

2- (2, 3-di net hyl benzof uran-6-yl)ethyl nethanesul fonate By carrying out the
procedure as described in exanple 10a), but using the

2, 3-di net hyl benzof uran-6- acetic acid instead of

2, 3-di et hyl benzof uran-5-acetic 20 aci &3 the title conpound is obtained.
11b) 2, 3-Di net hyl -6-(2-(4-(6-chloropyrid-2-yl)-1, 2, 3, 6-
tetrahydropyrid-1-yl)ethyl)benzofuran and its oxalate. By carrying out the
procedure ad-ils -ddaemophenyy) -1p @ Judi e trahysteaknridine hetlpe evi ous st ep
25 instead of the product_ qgbtained in 10a) and 4-(6-

chl or opyri d-bé-t)stle) cpmpoungl & CHRAIEHri di ne i nstead of 25

4-(3-fluoro nyl)-1,.2,3, 6-@ tr @y ropyridine, the title conpound is
obt ai ned. %'(é%ﬁa&t%)e)lé -288) .°dC ‘EXAMPLE 12 5
2, 3- D met hy 85462 3( -2( 3-trifluoronethyl phenyl)-1,2, 3, 6-
t et rahydrop —%= t hyl ) benzof uran N-oxi de. 0.086 g of
3- chl or oger beRz@jimeativd les @ddad (3.3 %&E&ﬁk@:ﬁ% ( ) of
2, 3-di et hyl - 6- ( 2- (4?((1_3-tr(i flquor(orretlﬁ'ﬁlp enyl)-1I,2,3,6- )etolr’a {/gg'rD%pyri d-|
10 yl) et hyl k“ﬁéﬁwﬁ@%ﬁidzi-?il)@ctﬂﬁ)'ﬁérﬂ?ﬁmfrﬂ—%ﬂe.a t enper at ure of
0-5C. The mixture is allowed to stir
0.086 g of 3-chloroperbenzoic acid is added
to a solution of 0.2 g (0.5 mmol) of 2,3-dimethyl-6-(2-
(4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyrid-1-
10 yl)ethyl)benzofuran in 25 ml of methylene chloride at a
temperature of 0-5°C. The mixture is allowed to stir
for 2 hours at 0-5°C and washed with a saturated
aqueous sodium bicarbonate solution, and the two phases
are separated. The organic phase is dried and then
15 filtration and evaporation under reduced pressure are
carried out. Purification is carried out by
chromatography, eluting with a 1/1 methanol/ethyl
acetate mixture, and the title product is obtained.

M.P. 83-86°C.



for 2 hours at 0-5C and washed with a saturated aqueous sodi um bi carbonate
.solution, and the two phases are separated. The organic phase is dried and
then 15 filtration and evaporati on under reduced pressure are carried out.
Purification is carried out by chromatography, eluting with a 1/1

met hanol / ethyl acetate m xture, and the title product is obtained M P.
'83-86C. WO CLAIMS 1. A conp d of fornmul

PCT/ FROO 03 16?9%)6%%1 Rl represents a Lé;drogen or hail’l""(()l'J ogjt/((glr#”&r

group CF3; 10 R2 and R3 represent, ipgs ently, a hydrogen atom or

met hyl group; n and n' each represent, I'ndependently, 0 or 1; * represents
the positions of attachnent; A represents Nor CH 15 X represents a

sul fur or oxygen atom R4 and R5 represent, independently, a hydrogen atom

or a (Cl-C6) alkyl group; nrbrdiRidd S8 tfomku 10! VAL es.

in which
R: represents a hydrogen or halogen atom, or a
group CFj;
10 R; and Rz represent, independently, a hydrogen atom or
a methyl group;

n and n’ each represent, independently, 0 or 1;

* represents the positions of attachment;
A represents N or CH;
15 X represents a sulfur or oxygen atom;

Rqy and Rs represent, independently, a hydrogen atom or
a (C1-C¢) alkyl group;
and their salts or solvates.
2. The compound as claimed in claim 1, in
20 which n is zero.
3. The compound as claimed in claim 1, in
which R; is in position 3 of the benzene.
4. The compound as claimed in claim 1, in

which R; and R; are each a hydrogen atom.



2. The conpound as clained in claim1, in 20 which nis zero. 3. The
conpound as clainmed in claim1, in which RLis in position 3 of the
benzene. 4. The conpound as clainmed in claiml, in which R2 and R3 are
each a hydrogen atom 27 5. The conpound as clainmed in claiml1, in which
Rl is a group CF3. 6. The conpound as clained in claim1, in which R4 and
‘R5 are each a nethyl group. 5 7. A netkod for preparing a conpound of
claim1l1, characterized in that (a) the conpound of formula (11): HO 10 in
which A and Rl are defined as in claiml1, is reacted with a functional
derivative of the acidt of T AAPURY )as £labned im ¢lath R, iR3, R4, R5,
gfapgrﬁu?;evﬁﬁvggﬁﬂngg algrghglg%}, (b) the carbonyl group of the conpound

6. The compound as claimed in claim 1, in
which Ry and Rs are each a methyl group.
5 7. A method for preparing a compound of
claim 1, characterized in that

(a) the compound of formula (II):

HO
7 N N—H
A
R
10
in which A and R; are defined as in claim 1,
is reacted with a functional derivative of
the acid of formula (III):
HOOC X
T / R4
R; R R
? s (111)
15

in which Rz, Ri, R4, Rs, n and X are as defined
in claim 1,
(b) the carbonyl group of the compound of formula

20 (IV):



28 R4 is reduced, 5 (c) the internmediate piperidinol of formula (V): R4 (V)
10 is dehydrated, (d) the conpound of formula (1) thus obtained is

i sol ated and, optionally, it is transforned into one of its salts or
solvates, or its N oxide. 8 A nethod for preparing a conmpound of claim1,
characterized in that a tetrahydropyridjpe of 15 formula (VI): (M) 29 in
which A and RL are as defined in claim™, is condensed with a conpound of
formula (M1): R4 (M) 5in which R2, R3, R4, R5, n and X are as defined
above and Qis a |eaving guoup, thegconpound of &Qrmua (1) thus obtained

is isolated and is iwnal\l ansﬂorned g Yof tsR§aIts or
N " 4
A
R; R, R,
Rl
(Iv)

is reduced,

(c) the intermediate piperidinol of formula (V):

5
HO X
7 N\ N n yam
A RY R, R,
A v)
is dehydrated,
(d) the compound of formula (I) thus obtained is
10 isolated and, optionally, it is transformed

into one of its salts or solvates, or its N-

oxide.

8. A method for preparing a compound of
claim 1, characterized in that a tetrahydropyridine of

15 formula (VI):

’ (V)



10 sol vates
.cont ai ni ng,
claiml1, or

contains fr
‘of formul a

, or intoits N-oxide. 9. A pharmaceutical conposition

as active principle, a conpound of fornmula (I) as clained in

one of its pharmaceutically acceptable salts or solvates. 15

10. The conposition as clainmed in claim9, characterized in that it

om0.01 to 50 ng of activezgrinciple. 11. The use of a conpound
r

() as clainmed in claim1, of one of its pharnmaceuti

20 acceptable salts or solvates, for preparing nedicinal products
for the treatms?%g f _diseases related _to imrune_and infl anmatory

di sorders,
the denyel
di seases, i

atn¥

cally
nt ended

| &r B8Fs R afe oPFmtiRélafPdedBeSladmséasés which | ead to

iLnization of ,neurons, asthmg, .rheumatoid 25 arthritis, fibrotic
8?8%3?%?% HﬁFnoﬁaFﬁmgﬁupﬁbg%sf??“?g%tﬁé”?%Brosis,

gl unerul onephritis, rheumatoid spondylitis, osteoarthritis, gout,

cartilage r
uveoretinit

graft-versus-host reaction

syndrone, s
ul cerative
Par ki nson' s

10

15

20

25

esorption, osteoporosis, Paget's disease, nultiple nyel
is, septic shock, 5 septicayd aXendotoxic shock,

ilicosis, sarcoi dosis, 'Crohn's di
colitis, anygi. [ | atera
3 S

in which Ry, Ri, R4, Rs, n and X are as defined above and

Q is a leaving group,

the compound of formula (I) thus obtained is isolated
and is optionally transformed into one of its salts or
solvates, or into its N-oxide.

9. A pharmaceutical composition containing,
as active principle, a compound of formula (I) as
claimed in claim 1, or one of its pharmaceutically
acceptable salts or solvates.

10. The composition as claimed in claim 9,
characterized in that it contains from 0.01 to 50 mg of
active principle.

11. The use of a compound of formula (I) as
claimed in claim 1, or of one of its pharmaceutically
acceptable salts or solvates, for preparing medicinal
products intended for the treatment of diseases related
to immune and inflammatory disorders, atherosclerosis,
autoimmune diseases, diseases which lead to the
demyelinization of neurons, asthma, rheumatoid

arthritis, fibrotic diseases, idiopathic pulmonary

bone and
oma

w—Rgul t regpiyatory distress

sease,

s.kerosis, Al zhei ner's di sease,



10 di sease, lupus erythematosus di ssem natus, henodynanmic shock, ischemnic
.Jpat hol ogi cal conditions, postischemc reperfusion injuries, malaria,
nmycobacterial infections, meningitis, leprosy, viral infections, _
Al DS-rel ated opportunistic infections, tuberculosis, 15 psoriasis, atopic
and contact dermatosis, diabetes, cachexia, cancer and radi ati on-nedi ated
‘damage. 30

fibrosis, cystic fibrosis, glumerulonephritis,

rheumatoid spondylitis, osteoarthritis, gout, bone and

cartilage resorption, osteoporosis, Paget’s disease,

multiple myeloma, uveoretinitis, septic shock,

5 septicemia, endotoxic shock, graft-versus-host

reaction, graft rejection, adult respiratory distress

syndrome, silicosis, asbestosis, pulmonary sarcoidosis,

Crohn’s disease, ulcerative colitis, amyotrophic

lateral sclerosis, Alzheimer’s disease, Parkinson's

10 disease, lupus erythematosus disseminatus, hemodynamic

shock, ischemic pathological conditions, postischemic

reperfusion injuries, malaria, mycobacterial

infections, meningitis, leprosy, viral infections,

AIDS-related opportunistic infections, tuberculosis,

15 psoriasis, atopic and contact dermatosis, diabetes,

cachexia, cancer and radiation-mediated damage.



