;e3e{xD@6T ; 1 USE OF 2- AM NO 4- HETEROARYLETHYL- THI AZOLI NE DERI VATI VES AS
INHIBITCRS OF | NDUCI BLE NO SYNTHASE The present invention relates to the
use of 2-ani no- 4- hetﬂﬂﬂﬂﬂﬂﬂﬁmmwmuthlazollne 5 derivatives of formula: Het
/~NH2 ~N or their | y acceptable salts as inhibitors of
i.-nduci bl e NO synthase Theowmventi on provides for the use of
2- am no- 4- het eroaryl et hyl -t hi azol i ne derivatives of formula (1) and their
pharmaceutically acceptable salts for preparing 10 pharmaceutica
conpositions intended for preventing and treating di seases invol ving
abnormal production of nitrogen nonoxide (NO by induction of inducible NO
synthase (NGCS-2 or i NOS), the pharnmaceutical conpositions conprising the

new 2- anm no- 4- hEBEQOR2AMINQL4- HMIMARE’LEQ‘HWI&MPHAZ(HHNE]DERWATWES
pharmaceutical |y acceptable salts and the

ne

2- ani no- 4- het er oar yl et hyAS tmgﬂ'@?\%@mgg@]e@%ﬁwfimr

phar maceutically acceptable salts. N trogen nonoxide (NO is a diffusible
radi cal whichpjs ﬂrEBéﬁL\fﬁ%nh %ﬁ?ersogas HYsd Yroslhfilo- @%@te%ﬁil%@g{}ﬁﬁbline
processes. It iI's’synthesized by oxidation of L-arginine, eacti1on

cat al ysed By derblatises afffoenmulgnes cal | ed nitrogen nonoxi de synt hase or NO
synt hase (NOS), referenced in the international enzyne nonencl ature system
under 20 the nunmber E.C. 1.14.13.39. Thiee isoforns of NOS, two of which
are constitutive and one of whi ¢etis fAdyci ble, are known “m,wmu"mmmmmmﬁ,\h
(NCS-1 or nNOS) was originally ikol at d,}er'N:lﬂpnedfromne ere
it is a constitutive enzyne. NOS- odMces NO in response to wajidgoUus

physi ol ogi cal stimuli, such as the activation of ma(:?)rane receptors in
accordance with a nechanlsn1dependent on cal cium and on calinoodulin. - an
i nduci bl e NOSox theis phamracewigglly eegepiabld salts aeinhibitorsafinducédle dQ simthse-ogi cal
stinmuli such as, for exanple, cytokines or bacterial antigens in various
cells such as 0 g d I at oevi es,
oo colls The HenfSE Biofiser™ 5 GRaRS: , BECP i PheefidreulyFRRREHE
this isof orm de&ivadives egftirﬁmwdymn@aheir pmmﬁoaaeqmyeatdeptabmmtsifedpﬁa@dnn' t

pr oduces Iarge anmounts of NO over prol onged periods. - an endothelial NOS
(NCs- 3 or T@&NCelarmaceusisak ¢qr@nqsv@naﬁﬁe®§ﬂcfg nm&a}tw|mnaéﬁé$ﬁémvolwlvg was

originally i detrnh fGrdddchiflE oP&lirSgdl mloRExiiBSER) by SHERRE! o' R RO

synthase (NOS-2 or iNOS), the pharmaceutical compositions comprising the new

2-amino-4-heteroarylethyl-thiazoline  derivatives and their pharmaceutically
acceptable salts and the new 2-amino-4-heteroarylethyl-thiazoline derivatives and

15  their pharmaceutically acceptable salts.

Nitrogen monoxide (NO) is a diffusible radical which is involved in numerous

physiological and pathological processes. It is synthesized by oxidation of L-arginine,

a reaction catalysed by a class of enzymes called nitrogen monoxide synthase or NO

synthase (NOS), referenced in the international enzyme nomenclature system under
20  the number E.C. 1.14.13.39.

Three isoforms of NOS, two of which are constitutive and one of which is inducible,

are known:

- a neuronal NOS (NOS-1 or nNOS) was originally isolated and cloned from nerve

tissue, where it is a constitutive enzyme. NOS-1 produces NO in response to various



it generates NO in response to physiological stimuli such as the activation
of nmenbrane receptors. The NO produced by the neuronal and endotheli al
constitutive isoforms (NOS-1 and NOS-3) is generally involved in
intercellular signalling functions. For exanple, the 15 endothelial cells
which lie in the inner wall of blood vessels induce the relaxation of the
underlying snmooth muscle cells via the préduction of NO It contributes in
this way to the regulation of arterial pressure. The NO produced in |arge
anount by the i ndyci bl e isofor -2,.1s inyolved inter alia in

pat hol ogi cal PIHERREICH S&gg@eisa&asl\% PPUYALPR: O MEMUHARMCEPIRT EnfhceBlancR0
processes in @;q4M iRl Hdehi GSdEciRRIna o2 .gessive production of
NO by inductigﬁmggﬁﬁé%?§ ?%%rgf&;etﬁﬁgys a Sar?ﬁ?$| egener ati ve pat hol ogi es
of the nervous system such as, for exanple, ‘nultiple sclerosis, focal or

gl obal cer ebrabn islobihteNQS QOB raliINGS) cpn balinduced m respanseito smnivsoigiehs e,
Huntington's di sease, Al zheiner. s disease,, anmyotrophic.lateral sclerosis,
25 i grai ne, SEBHLLERGH, 8 EHFBlsHFORRE: G bAt L ARREREE R LS ek aice

asi de fror t hiyr CRainbR, mardhagess Yentiihelidl Neells Hejsatd s iglilCRelR, iafid I veEe/ed

i n nunerous pathologies with |nflannatory.cpnponent§, such as, for exanple,
di abet es, at heymkar| ofr othes tyney ofa¢edlst The aghivity jof ithis igeformoisi =ot regulhied, by

irritable bowel .syndkQ hn' i sease., 3. peri;tonitis
ghst 1 o oosopheiai <aREguerti9 Bpfe AFRIS 1 produBe R difumts of NO over
gl oner ul onephgroldnged petivds. er yt hemat osus and psoriasis. NOS-2 has al so been

inplicated in the growmh of certain fornms of - tunours, such as, for
exanpl e, epithelionas, adenocarcinomas_or sarconas, and_in_infections by

gram posi ti ve- 8f FdathehagNOS, ENGS13pr sMEIS) Uik gonglitubiye aad calcinmrcabnadulip a.,
In all sifgat} i f i i | I e
appoar s 113 belAenyHiat ¥ap SRERGREHepli a0 B TIPSR} ChEhjar Uaighelhlif sieRt
subst ances caipagneratds NEhiiirespogsdN@s-physielngiat rstinmiliv sucht be thepotivation of
physi ol ogi cal D%E)ts E ayed by the constitutive isoform NOS-3, in particular
i n regul at i ng™SPPETP ?c‘%?oé%sur e, it is 10 paranount that the inhibition of
the NOS-2 isoformshould have the | east possible effect on the NOS-3

i sof orm Thi SThe NELsREsEd By the nkhird@¥NariddidothBRaladattitueie RbfodRs PROS-1 and
unsel ective inhibitors of the NOS isoforns results in vasoconstriction and

in an i ncr eas®OSa3)aistasnerally predeadria inteeetlutis signallinp-funesions FFov exampied thé ggs,

E. A, B nt hesi,s ;.0 I trl. xtde f.rom L-argi.ni ne: pat.h for the
Fequl at 1 oip of Stptetgkodts v i e SRR IRIES D B FeseBle MRlee Bl ffnalipFof
1989, 38: 170fkelunlibrlyingd hametheinusslé SellvitBe pesdutROREL MOt SHREBWReA e this
detrinmental in that they reduce the supply of nutrients to the tissues.
Consequent | y, Weho the segaitation of areriad pressWst es t o conpounds whose i nhi bitory
activity on NOS-2 is significantly greater than its inhibitory activity on
NCS-3. 20 Thi i,w‘ Z ' Eg§n e [ K. j in
patent appl i cgltﬁipons \?‘lg)g%j\fg%é , V‘lb)%&g[/ fleg'ilrﬁlg?%?ev%g%ﬁhfg?; 2’?’%@%&5&%@

i nvention r el akiesn tpathobegics ephehoRenariassocidtadewithoamyd andhychrdri anfidnmatory
derivati v of fornul a»f/"d% i n_whi %h: He regr esents a 2-thienyl, 3-thienyl,
2-pyrimdyl, BOFHFHPA é’?’bﬁ}?/i%ﬁ;}Fs,“eé!’é)‘)F%a V1, 25 4-pyridyl, 2-thiazolyl,
4-thiazolyl or 5-thiazolyl radical for preparing nedi canents useful for
preventing orEkéegsivé (HodlictioASES NOWWY Hidueticd v8r NOK-D théefokd wﬁ}‘\&ﬁm apen
nonoxi de (NO) by induction_of inducible NO synthase (NCS-2 or i ) .. 4
The conpoundsdegenergtivepathologiasagk thm acypusnsyiens sueketapi orcexamme mylindan

t herefore be tel 11C . 0. t . ' r d. of
i st er o sonbaoapy okl SPRENY el il ipiha il dErebl G SpnE AU Wik Enae 7,
m Xt ures. disease, Huntington’s disease, Alzheimer’s disease, amyotrophic lateral sclerosis,

—

25 migraine, depression, schizophrenia, anxiety and epilepsy. Likewise, aside from the
central nervous system, the induction of NOS-2 is involved in numerous pathologies
with inflammatory components, such as, for example, diabetes, atherosclerosis,

myocarditis, arthritis, arthrosis, asthma, irritable bowel syndrome, Crohn’s disease,



Furthernore, the conmpounds of fornula (1) nmay be present in the tautoneric
fform5 (la): Het ~NH (la) These tautoners also formpart of the invention.
Anong the conpounds of fornmula (1) which are useful according to the

i nvention, nention may be nmade of the foll ow ng conmpounds: 10

4- (2-pyridin-2-ylethyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne
4-(2-pyridin-3-y|ethy|)-4,5-dihydro-1,3-tﬁiazol-2-y|anine
4-(2-pyridin-4-ylethyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne
4-(2-thien-3-ylethyl)-4,5-di hydro-1, 3-thi azol l.ami ne their enlc

m xt ures, enaﬁ?‘?@ﬁ’é‘ﬁsgasﬁpd%eﬁ‘éiﬂ@é?% TREWS WHeHIS: M%&%ﬂeaﬁm diofne, gloerilo-

har maceuti ca C

Compounds:  ( 1R FBpS el o Gaihlsh. KUS-ZHE s tpkn Fmpftat e
3-thiazol - 2 ylgrowthe of certain forms of tumours such' as for example, -epitheliomas,
+)-(4R) - 4-(2- di n-3-yleth -thi l.-.2-yl

E+§ E4R§ 4- Eza&nolpﬂ{cwoma§|°étsh§ép§1aa 331 dPH BOTf @ ﬂﬁlngégf’f““ée %T g?%gegé’ﬁve
(4R) - 4-(2-ghi %elﬁllﬁié}%kiraéellﬁmgbﬁfgﬂié? 1,3-thiazol-2-ylamne 5 their

t aut omers andﬁnﬂel r pharmaceutically acceptable salts. Anong the conpounds
useful according to the invention and particularly preferred, nention may
be made of t hén albisiteations whereparemtoduction of NO is deleterious it therefore appears to be

4-(2-thien-3- %Ls?}amé B e’dtl_)lcecI I’tlpey pro%ugtion op W% azdn}/lms{gnng substances capable of
inhibiting NOS-2. However, given the important physiological parts played by the
constitutive isoform NOS-3, in particular in regulating arterial pressure, it is
10  paramount that the inhibition of the NOS-2 isoform should have the least possible
effect on the NOS-3 isoform. This is because it is known that the administration of
unselective inhibitors of the NOS isoforms results in vasoconstriction and in an
increase in arterial pressure (Moncada, S., Palmer, R.M.J. and Higgs, E.A,,
Biosynthesis of nitric oxide from L-arginine: a pathway for the regulation of cell
15 function and communication, Biochem. Pharmacol., 1989, 38: 1709-1715). These
effects on the cardiovascular system are detrimental in that they reduce the supply of
nutrients to the tissues. Consequently, the present invention relates to compounds
whose inhibitory activity on NOS-2 is significantly greater than its inhibitory activity

on NOS-3.

20 Thiazoline-derived NOS inhibitors are described in particular in patent applications
W094/12165, W095/11231 and WO96/14842.

The present invention relates to the use of 2-amino-4-heteroarylethyl-thiazoline

derivatives of formula (I) in which:

Het represents a 2-thienyl, 3-thienyl, 2-pyrimidyl, 5-pyrimidyl, 2-pyridyl, 3-pyridyl,

25  4-pyridyl, 2-thiazolyl, 4-thiazolyl or 5-thiazolyl radical for preparing medicaments
useful for preventing or treating diseases involving abnormal production of nitrogen
monoxide (NO) by induction of inducible NO synthase (NOS-2 or iNOS).



5 its racemc mxture, its enantioners and tautoners and their

phar maceutically acceptable salts, and nore particularly the foll ow ng
conmpound: (4R)-4-(2-thien-3-ylethyl)-4,5-di hydro-1, 3-thiazol-2-ylanmne its
tautomers and its pharmaceutically acceptable salts. 10 The invention

| i kew se rel ates to pharnmaceutical conpositions conprising as active
principle a derivative of forrmula (1) for 4hi ch Het represents a 2-thienyl,
3-thienyl, 2-pyrimdyl, 5-pyrimdyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-thiazolyl, 4-thiazolyl or, 5-thjazolyl radical and its racem c m xtures,
enantioners, ditsEURRAIMGS R PRt (D Haye eane: femase  asymanefrg, CaMeRSs aad Lan: s

phar maceut i calth%ﬁﬂ,&:é:q)%t 3 sEntS & Frﬁcexrli? ;B(li;r?l nﬁf)gﬁo%dz%@{ F{fgésﬁ“%lgl% afi@ofe

prepared by cyclizing a derivative o )s in
whi ch Het has didsteredismmerechesegdsodsrm patt b€ tHeanvantian,(dlyng Whh shetrymixtwred.i on i s
generally effected by nmeans of an acid such as hydrochloric acid in an

aqueous nedium at a tenperature iLn e regj,on of. 100C. 6N rochlorjc acid
050 gener al Iprihegure, Mg cpmpoged obRrrRBolF Med: v, persent 1 (R BNty bog
in accordagce (fyth the follow ng reaction scheme: Het-X + O ~Rb NRa n 5 10

15
Het S
D=NH
These tautomers also form part of the invention.

Among the compounds of formula (I) which are useful according to the invention,

mention may be made of the following compounds:

10  4-(2-pyridin-2-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2-pyridin-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2-pyridin-4-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2-thien-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

their racemic mixtures, enantiomers, diastereoisomers and tautomers, and their

15  pharmaceutically acceptable salts,
and more particularly the following compounds:
(+)-(4R)-4-(2-pyridin-2-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
(+)-(4R)-4-(2-pyridin-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
(+)-(4R)-4-(2-pyridin-4-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

20  (4R)-4-(2-thien-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine



OH Het HCS-H C(CH3)s (I1) O~Rb Het Ra OH ¢ Het NH2 in these fornul ae, Het
has the sanme neanings as in the formula (1), Rais a protective group for
the am ne function, such as those described by T.W GREENS, Protective
groups in Organic Synthesis, J. WIley-Interscience Publication (1991), and
Rbo is a protective group for the (3-am no al cohol function, such as those
described by T.W GREENS, Protective grou& in Organic Synthesis, J.

Wl ey-Interscience Publication ( 1991 ). Preferably the protective group
for the amine function is an .acetyl or, a tertbutyl oxycarbonyl radical and
the protecti vEegrtaupmersandiheir pharmaceutigp %FPtPB%IéP't%n is an isopropylidene
or benzylidene radical. X represents a hal ogen atom preferably brom ne or
i odine, or el 9 efcbiagb&?dsklys%ﬁﬂlaemﬁ G0 1R iy Rhtion! Ml pABEYLAY pRefbrFed,
generally effected 1n the presence of a boron derivative such as

9- bor abi cycl onmentior nay beinsademf theadfoowirigroarpoandimat i ¢ sol vent such as

tol uene or else an ethereal solvent such as THF at a tenperature between
10C and the bqili e r at .,of, t eactiopn m xture. Then the reaction
moxture is ad%i(kéﬂl%w%fﬂ%ﬁﬁé‘%gﬁwms‘gﬁtﬁ%ﬁ% B al i et al hydr oxi de
such as sodi um or potassi um hydroxide, followed by a transition netal

conpl ex sugh as poéhrdmitutst it ensitionidre rMadp ksdérd Candr t1ediS hRmhdcastica

di chl ori de di phenyl phosphi nof errocenyl 7 followed by Het X. The resulting
mxture is heé@@ﬁ@&%ﬁ% boi ling tenperature of the reaction nixture. The
deprotection reaction b is effected with a deprotection agent for the
conpounds for i ]! i .for the am ne function and Rb
is a protecti ygﬁgfrbgeu%ﬂgb]ﬁ%@y?ﬁg%?%g%%ﬁgbg‘]@dhol function by all met hods
known to the person skilled in the art and in particular those described by
T.W GREENE, RIR)-4€2-thien-grydetivg)-d5-dhydnoi ig3-Byiatdidsylamink. W | ey- | nt er sci ence
Publ ication (1991). Preferably when the protective group for the am ne

function is a.tert-butyl carbonyl.. radi cal d the protective group for
the (3-anino gF?ﬁhﬁPm?éﬂgﬁggﬁ ¢ w?@%ﬁ?ﬁ%@ﬁﬁ&@ﬁ% or benzylidene radi cal
10 this reaction is effected by neans of an acid such as hydrochloric acid
i n aqueou$0 medhy ihantion lkeRdeatlates to HhhtitaceetidadBombosifiéns EpiisitigogshaddiveC
acid is generally used. When the protective, group for the amne function is
an acetyl radPEBfiPlerIdemvative of dormule (B rfewh%cng@twspl(esenéw rothignyb Fothienyl,

function is ag_j VAN r_gﬁﬂﬁ,l'_ e radiocal s Athi '

ef fected by nga?r?“;“?‘@?ﬂaﬁ ﬂa@ﬁ‘@%@@ as %yjdggrg‘ﬁil’ogi kﬁg@f&t?{nﬁﬁ@ﬁgﬁgfé%&ylﬁr’édl um
at a tenper at §rtRiagbdlys aadicalt ed Qi tacemianirtures, dnanticraas! idastensordondees andl
hydrochloric acid is, generally used. K The reaction c is effected by the
action of ter MIBYFSHthereeh H &ﬁ&i’%ﬂﬁ and its pharmaesutically 3cspptaklgsplisas an

aliphatic (1-4C) al cohol (nethanol or ethanol for preference) in the
presence of aThekhinBbind B RGIE() 8 B prepdivd BYLYRizily AddRARSE 8¢ fahRulact Ween
20C and 20 the boiling tenperature of the reaction nedium The conpounds of
formula (1) are. isolated and can be purified by the usual known nethods,
for exanple by crystallization, chromat thy or extraction. The

enanti oners of the conpounds of formulg (1) can be obtai ned by resol ving
the racem c m xtures, for exanple omat ography on a chiral colum in
accordance 25 with PIRCKLE W Hetet at”, Ny@NTC(CHgkhesis, vol . 1,
Academ c Press (1983), or by form ng sal t" or synthesis from chiral
precursors. The di astereoi sonmers can be |ﬁrepared according to the known
conventional nethods (crystallization, g r omat ogr aphy, or from chiral
precursors). 8 The conpounds of fornmula (I) can be optionally converted

i nt o addi ti on iswhich Rétthas thershme madanings os methe foramilai(Ipy t he action of such an
acid in an organic solvent such as an al cohol, a ketone, an ether or a

chlorinated SC}thsecn);[clize;m)%Slg gesnaelrz}llsy e%l'e%%dfb?frnqg dofan f:ac:iEl Ql?chl ans\ileyg}'c!cgfc')'ric acid in

an aqueous medium at a temperature in the region of 100°C. 6N hydrochloric acid is

20  generally used.



5 As exanpl es of pharnaceutically acceptable salts nmention may be nmade of
tthe followi ng salts: benzenesul phonate, hydrobrom de, hydrochl oride,
citrate, ethanesul phonate, fumarate, gluconate, iodate, isethionate,

mal eat e, net hanesul phonat e, net hyl ene- bi s- b- oxynapht hoate, nitrate,
oxal at e, panoate, phosphate, salicylate, succinate, sulphate, tartrate,

t heophyl | i neacetate and 10 p-toluenesulphd%ate. The conpounds of fornula
(1) are inhibitors of inducible NO synthase or type-2 NO synthase (NGCS-2)
and thus are eful, for preyentjng and treatjng .disorders associated with
excessive NO 5‘?15 Svpiyes ofciormals () fanphe obiained Ja; accordapcg Wy %?3 wing
cerebral ischagiign s@fffebral or spinal trauma, Parkinson's disease,

Hunti ngton's di sease, 15 Al zheiner's di sease, anyotrophic |ateral
sclerosis, mgraine, depression, schizophreni-a; anxiety, epilepsy,

di abet es, atherosclerosis, rditis, arthritis, arthrosis, astOgma,
irritabl e bowel syndrone, Crlwfﬁbdisease, pegitonitis, gastroo sogﬁagem
reflux, uveitipyQuil4 ai n-Bap+ensyndrone, glomesul o-nephietis, | S

eryt hemat osus, psori asi s, e grﬁQgI1 of certain forns of tu S, syﬁp as,
for 20 exanpl e, epitheliomas, adenocarcinomas or sarcomas, and infections
Wi th granmpositive or gramnegative intracellular or extracellular bacteria.
Their activities as NOS-2 and NOS-3 inhibitors were determ ned by jreasuring
the conversion of [3H]-L-arginine to [3H-L-citrulline with, respe Pively,
an NOS-2 enzyne fraction extracted fromlungs of rats or mce treaed

bef orehand with 25 |ipopol ysaccharides ( 10 nglkg i.p. 6 hours before

ti ssue harvesting) and mﬁtb comer ci al preparation of bovine rec%ﬂﬁinant

NOS- 3. The conpounds were”incubated at 37C for 20 to 30 m nutes i e

presence of 5 p.M (for -2 activity) or 10 ~CM (for NOS- ctivity) of
[ 3H] - L-ar gi ni ne, _§%_,\}_5_ TCIM)Of t efrabi opterin, €

mV of DIT in a HEPES buffey ( |-|'r1\/F'pI-P6.7) 9 containing 10
cal modulin and 1.25 nM ogll)CaO 2 when the NOS-3 activity was neasur ed.
| ncubati on was stopped by ‘addi ng col d HEPES buffer ( 100 nM pH 5.5)
containing 10 nM of EGTA and 500 ng of a cationic ion exchange resin

(AGSOW X8, colmthes¢ fommulde,~-Hetchas dlasatcembdrangs3d]in theafoginnian(®), Radsra protedtikl] - L
5 citrullipe. Afte m nutes, during whjch the, S e out, the
Ceai dual  r8a; R 9T fiF BRTE RAGHO, M AR AT IBA BT L GREENE! BidtedttE on
counter in theqppese %ar‘ﬁf: SBniiesis 2P| Wil giMbiskieAld Piblidafisn d1991heand Y Gs f

the recovery of the BH ci'trullitne formed was able to be estinmated using
L- [ 14C- ur ei doJpratedtivel droupe faaghe Btaminalalhahfimetion, sGch he tH¥EE d@scoibed\NEB-T3W.

Tnute per i GBENE Brotcsife SR e Dksamis RYiihes daBbilriniFrsetchos Pepheain s
test on the N@@ﬁ}%mu &ﬁaeprﬂo%fgr&up%lcmmﬁm@mfﬁom Hﬁ"aﬁet{rl' dr d #rf-€SS
o) 15 The sel éct e 1 CSO NGCs- 3

than or equal 't 0 ~tM vity is neasured by t

/ 1 Cso NOB2 mbatylaxycdibosylsediealtandithe/protective gtoap foihtha f30nindhécobohfnactiwsis of
f la (I f low toxicity. Adm nistered subcut ly to m t hei
ol 8 () o e b AT Tl ALET R SHDCH! BEPUSlY, L0 Mg, el !

bromine or iodine, or else a perfluoroalkylsulphonate radical.

0.1

The reaction a is generally effected in the presence of a boron derivative such as
9-borabicyclononane or disiamylborane in an aromatic solvent such as toluene or else
15  an ethereal solvent such as THF at a temperature between 10°C and the boiling
temperature of the reaction mixture. Then the reaction mixture is admixed with an
aqueous solution of an alkali metal hydroxide such as sodium or potassium
hydroxide, followed by a transition metal complex such as palladium

tetrakistriphenylphosphine or else palladium dichloride diphenylphosphinoferrocenyl,



The exanple below illustrates the invention non-limtatively. 20 Exanple 1:
(*4R) - 4- (2-Thi en- 3-yl -et hyl ) -4, 5-di hydro- 1, 3-thi azol - 2-yl am ne hydrochl ori de
~lJ 10 A mixture of 0.72 g of N
(tert-butyl)-NJ[(1R)-2-hydroxy-1-(2-thien-3-yl-ethyl)ethyl]thiourea in 20
cnB of SN aqueous hydrochloric acid solution is heated with nagnetic
stirring at a tenperature in the region off 100E for 18 hours. The reaction
m xture is then evaporated under reduced pressure (2 kPa) at a tenperature
in the region_of 40C 5 and_the residue obtained is taken up in 20 cnB, of
ethanol and cONEWRE 3 aeXaJHe Tesulng Wi tHerE beaied fo thecb b ermera e dhe bed
above. The eV&E&E&fﬁmB@u&?Si due is triturated in 5 cnB of ethanol, filtered
and washed with 2 times 2 cnB of ethanol and with 2 tines 5 cnB of diethyl
ether. The product is dried in an oven under ‘vacuum (10 Pa) at a

t enper at ur e i The Heprotegiiamreatti®OiTis Flficctedyviths depR8edionfagent for the compounds

4R) - 4- (2-t hi en-3-yl et hyl 0.4, 5-di -1, 3-thi | -.2-yl am .
hyclt ochl o | deld WHAERR BrHTBIect b @iod REPF At BRCHRE 410 R s BB G Vierens
150C. 1H U ; ' Y 10
(e 2h): 2 7 oo b Aol fandfgR B E tyclRnas ko frO s pegs R n
7.5 Hz: 1H); dndin particulatfhose degeriped byJT. W SGREENE, Protectivierous 26 Orgdnic 1

l(_?ar 02652: ( gg §j]q}t¥:1es%, %.n%li?eyl:ﬁl:terslcié—r?cé P%bfigatl(orrrlf(l%l_g). ;Prgfelggily(w én t el_P)r;ote%:tOn'/ez !
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20 A solution of 1.2 g of (2R)-2-am no-4-( I eny - but anol
hydr ochl or i degionp 46r thed3-efinet dlestwll fombtionds aniisdprdpylidemBonbenzglidenbradikal,

| sot hi te.and with n3 of triethyl ) ' ti J ti | 1
under an’ Wher B apein b, SREHeLY aieger ai H aordiches HegiasRiosk SHein AgHoleat cd
for 20 hours gfedfint 8IMRREAbaHErd th fHerefREA! ST PT. BRChydtB&loric acid is generally

used. When the protective group for the amine function is an acetyl radical and the

protective group for the B-amino alcohol function is an isopropylidene or benzylidene
radical, this reaction is effected by means of an acid such as hydrochloric acid in
15  aqueous medium at a temperature close to the boiling point of the reaction mixture.

6N hydrochloric acid is generally used.

The reaction c is effected by the action of terz-butyl isothiocyanate in an inert solvent
such as an aliphatic (1-4C) alcohol (methanol or ethanol for preference) in the
presence of a tertiary amine such as triethylamine at a temperature between 20°C and

20 the boiling temperature of the reaction medium.

The compounds of formula (I) are.isolated and can be purified by the usual known

methods, for example by crystallization, chromatography or extraction.

The enantiomers of the compounds of formula (I) can be obtained by resolving the
racemic mixtures, for example by chromatography on a chiral column in accordance
25 with PIRCKLE W.H. et al., asymmetric synthesis, vol. 1, Academic Press (1983), or
by forming salts or by synthesis from chiral precursors. The diastereoisomers can be
prepared according to the known conventional methods (crystallization,

chromatography, or from chiral precursors).



reaction mxture i s concentrated under reduced pressure (2 kPa) at a
t-enperature in 25 the region of 50C. The evaporation residue is purified by
chr omat ogr aphy under argon pressure (70 kPa) on a colum of silica gel
(particle size 60-200 ~, m dianeter 3.6 cm height 20 cm, eluting with a
cycl ohexane-ethyl acetate m xture (60/40 by volunme) and collecting
fractions of 30 cnB. The fractions contai™ng the expected 11 product are
conbi ned and evapor at ed under reduced pressure (2 kPa) at a tenperature in
the region of 40C. This, gi ves %

(tent-butyl ) - [Ghe compoyndsyafi I&ﬂ()z:@ﬁ s&pﬁowbr pveRedhiptq aditien ealtsiwith fe
formof a--co t

o)+ 1. 42 (Slnﬂgf_r‘%ﬁocisor éﬂlc acjgg‘by og n Jt‘ém:}gaggmglﬁ{an ()%%c(ﬁdgeﬂpsucﬁ ah'ﬂn
2H) ; 3. 38 ( nt alcbhi];, a ketolle,(ant ethdrH)r a ml@xﬁnf(tcdﬂscdsmtv"ﬂmbsemalts q$cefarmlpard) of me80
(unresolved multiplet: 1 H); 7.01 (dd, J 5and 1.5 Hz: 1 H); from7.15 to
7.25 (mt: 2H) IOVPNHPP-(s: 1H); 7.46 (dd, J =5 and 3 Hz: 1H). 10

(2R) - 2- Ami no-4- (3-thienrl)-1-butanol hydrochloride OH NH2 w HCI S A
suspensi ons of AL. s Pr;ﬁlaf%ﬁcﬁﬁtlcally acceptable salts mention may be made of the

2, 2-di net hyl - 4- (2-t hi en-3-yl -et hyl ) - 0xazol i di ne- 3car boxyl a¥e in nB of a
SN aqueous hy dolbotihgr i saltaci d}ewhmmpiwnamd Siydredrarhides dbwdmhlends, smtxatfed at

h 20C f 3. h
Chen bvapor at SO BPPRRES 1 AHBRFe ool e culthte kPR eBrE | MBS ur e

in the regi onn@thh@alphidhiate, gmbﬁﬁyléne%lg-bctfxynaphthoate nitrate, oxalate, pamoate,
(2R) - 2-am no-4-(3-thienyl )-1-butanol hydrochloride in the formof a thick
oil. 1H NVR s pResphaie (sdmyim fuceinatesosyphatss j tartpatey) : theondiyllineaeptatey ands
(mt: 7 Hz: 2H) 305(m: 1H); 20 3,50 (dd, J = 11
e 6ty @mgéﬁ‘%ﬁ@s%m I e A ke 1H); 7.02 (dd, J = 5 and 1.5 Hz:
1H); 7.23 (broad d, J = 3 Hz: 1H); 7.49 (dd, J =5 and 3 Hz: 1H); 8.02
(unresol ved mIIhbicphlpbun(EI-@f fotreulh (Bumyinhibitors of inducible NO synthase or type-2 NO

(4R)-2, 2-dimet %hase (&%)St 55 anrzl tﬁugl are use { }or%)lsgrzegtlnllg ilnde trgan%gr 1sOr e:lrsfjl gsesoczlgted

with excessive NO production, such as multiple sclerosis, focal or global cerebral

ischaemia, cerebral or spinal trauma, Parkinson’s disease, Huntington’s disease,
15  Alzheimer’s disease, amyotrophic lateral sclerosis, migraine, depression,
schizophrenia, anxiety, epilepsy, diabetes, atherosclerosis, myocarditis, arthritis,
arthrosis, asthma, irritable bowel syndrome, Crohn’s disease, peritonitis, gastro-
oesophageal reflux, uveitis, Guillain-Barré syndrome, glomerulo-nephritis, lupus
erythematosus, psoriasis, the growth of certain forms of tumours, such as, for
20 example, epitheliomas, adenocarcinomas or sarcomas, and infections with gram-

positive or gram-negative intracellular or extracellular bacteria.

Their activities as NOS-2 and NOS-3 inhibitors were determined by measuring the
conversion of [*H]-L-arginine to [*H]-L-citrulline with, respectively, an NOS-2
enzyme fraction extracted from lungs of rats or mice treated beforechand with
25 lipopolysaccharides (10 mg/kg i.p. 6 hours before tissue harvesting) and with a
commercial preparation of bovine recombinant NOS-3. The compounds were
incubated at 37°C for 20 to 30 minutes in the presence of 5 uM (for NOS-2 activity)
or 10 uM (for NOS-3 activity) of [*H]-L-arginine, 1 mM of NADPH, 15 uM of
tetrabiopterin, 1uM of FAD, 0.1 mM of DTT in a HEPES buffer (50 mM, pH 6.7)



12 i s ..~~ A suspension of 1.5 g of tert-butyl

(-4R) - 2, 2-di net hyl - 4-vi nyl - oxazol i di ne- 3carboxylate in 33 cnB of tol uene,
stirred under an inert atnosphere, is adm xed with 5 26.4 cnB8 of a solution
of 9-borabicyclo[3.3.1 ]nonane. The reaction mxture is heated at a
tenperature in the region of 70C for 30 m nutes. Heating is w thdrawn
monmentarily for the addition of 5.3 cnB of9 a SN aqueous sol ution of sodium
hydroxide in 2 cnB of water, and after a m'nute 0.23 g of

tetrakis(triphenyl phosphi ne) pal | adi un( 0) 0.81 cnB of 3-brono-thiophene

are 10 added. certainingglQ ge/ml of celmduhn@adflo% mMnBGIaQIzawhql the B3t agtizity n
th f
e et ot wRes bbb 35k o MBS P RERISORIES (160 B i

organi ¢ phasesi5sy caping cd aiM @fTEGﬂ‘&ehdlsoognpuif a daticdde Gore lexcirampge Yesim
sul phate, filtered and concentrated under reduced pressure (2 kPa)

tenmperature i AACABW-Z8i spumeriomANaIne sapaps ks drillrle-sramiae; OIBuﬁthﬂgiT]-’oy 15
h h P
Sl et o Vigulfhe: Rhed, hiflfed My Mttt WO Thnas 8O Shhied St 4 a8

acetate m xt umhoiz&ﬁht;lﬂaf bme Viiquidrephasen avas ombasatddngn fr smitﬂlansn adoufifer anﬁthe The

fractions containing the expect ed oduc}. are _conbj d evaporated to
dryness under pF“éEﬁR?eB%par SYtehle f"’l‘“ﬁ&é‘ {lma dy V‘zi’rd(j q’ﬁ f?FQV?l’é(ngrF Bf

40C. This gi Vis[tﬁ 1At foehdd Rl \ﬂ)le(téme gst@mﬁjécfrﬁ;h %lL g @Qreldo]-cnrulhne as
(2-thien-3-yl ;/ oxazol 1 di ne-3-carboxylate 1n th rmof a yellow oil.
1H NI\/R spect ﬁmn(allﬁendafd (CD3)zS0 d6, at a tenperature of 373 K, 8 in
ppr‘r) ? 1.54 (s: 6H); from1.75 to 2.10 (nt: 2H); 2.65 (nt:
375?dd J-9and2Hz 1H: 3.85 (nt: 1 H: 3.94 (dd, J = 9 and 6
HZ "1 H; 6. 99nehN08d @r NOS-3Sadtiity lwhd expredstd (ifit picdrble(sy - 040[3H cittufine and
3 Hz: 1H). 13 The pharnaceutjcal conposjtions according to t i nvention
are conposed dormedpenpuniepermilligram of protpingiresent ingberesaction lal)tt@\fﬁt oner or a
salt of such a conpound, in the pure state or in the -formof a corrp05|t|on

Cowhich it i
whi oh may. be. HARE (5 Opid NG oBbft BERCHIIUE bt U A TR BV
to the invent ijgm dmy[ugqoeomwyed orally, parenterally, rectally or

topically. Solid conpositions for oral adm nistration which can be used
include tablets, pills, powders gelatln capsul es, cachets) or granules. In

these conpdsi {Iihg rﬁgleﬁtlh‘ét)’a!étnil@?émﬁﬂ Méh‘-‘p};@w Bdilfrep ¥OStheation TS SFISHHYIY i xed
with one or ”%Feeatérr?ﬁz{nt O(_jl | uents, such as

The compounds of formula (I) are of low toxicity. Administered subcutaneously to

mice, their LD5 is greater than 40 mg/kg.
The example below illustrates the invention non-limitatively.

20 Example 1:

-4-(2-Thien-3-vyl-ethyl)-4.5-dihydro-1,3-thiazol-2-ylamine hydrochloride

E\g\ 'HCI




10 starch, cellul ose, sucrose, lactose or silica, under a stream of argon.
These conpositions may al so conpri se substances other than the diluents,
for exanple one or nore lubricants such as nagnesi um stearate or talc, a
dye, a coating (coated tablets) or a varnish. Liquid conpositions for oral
adm ni strati on which can be used include 15 pharmaceutically acceptabl e
sol uti ons, suspensions, enulsions, syrupsl@nd elixirs containing inert

di luents such as water, ethanol, glycerol, vegetable oils or liquid
paraffin. These conpositions may conpri se substances other than the

di luents, for Adrixitge ef Qg ofdV-perdwtylyV-HiBIZeieraxy-i+2-tiemdrd-ettiyDatlir i ngs
or stabilizer ﬁﬁo&gg i3k gf | rgaﬂgduts'h&ﬁfocflﬁﬁc%@fde%thﬁ{o%l is AEMLY bv?trhrrﬂﬁén%ﬁc may
pref erably be agueous of 20 Tion-‘aqueods sol uti ons or suspensi ons or

enul s: ons. IAs stirlhiﬁg &ohw?merﬂmfelmhhe lk@idrf of BOQS@SIB'E fns homle. ‘Elimi'dayticylﬁ?liéx‘tureli_s
propyl ene glycol, a polyethylene glycol, vegetable oils, especia L1 ve
oi I, "inject abfhen syepsisted Bades ;r%c}ucs%preésvaﬁ@ @hg fempeafpre in dhe rsgneero¥§§.<_€ abl e
organi ¢ Sof Vepy pme GG 8@%9& lid ;&Qﬁ uf B 28! RP ol aﬁdjl:&ﬁ’c%ﬂﬁétad eeafGhal 1y
wetting agents, Isotonicity agents, efrulsifiers, dispersants an
stabilizers. 2&ofifance Withahé conditionshiesaibed abevt. The avaporitem refiduaisdriturated
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use in sterile water or ectable steril e nmedium 1
conposi ti ons fdemperstued inatieiregion pH20%h ThiegivepP.28ig off (4B3-462-thizntaylethapsul es

T I R ERE e i e T
comosLil oS by B O tpld SO SRR EDSRR I

therapy the cepRpuisia 18 21 0qmit:02M)) 2. 7T0¢en RN frame3 pand 3oasl @it YH)ys®R69
for treating and/or preventin i scl erosis or_global cerebral

| tipl f |
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at her oscl 9 osilH). nyocarditis, arthritis, arthrosis, asthmg,

N-(tert-Butyl)-N'-[(1R)-2-hydroxy-1-(2-thien-3-ylethyl)ethyl]-thiourea

OHs

L
< ¥

20 A solution of 1.2 g of (2R)-2-amino-4-(3-thienyl)-1-butanol hydrochloride in 40 cm’
of ethanol admixed with 1.1 cm® of rert-butyl isothiocyanate and with 1 cm® of
triethylamine is stirred magnetically under an inert atmosphere at a temperature in the
region of 20°C then heated for 20 hours at a temperature in the region of 50°C. The
reaction mixture is concentrated under reduced pressure (2 kPa) at a temperature in

25  the region of 50°C. The evaporation residue is purified by chromatography under
argon pressure (70 kPa) on a column of silica gel (particle size 60-200 pm; diameter
3.6 cm; height 20 c¢cm), eluting with a cyclohexane-ethyl acetate mixture (60/40 by

volume) and collecting fractions of 30 cm’. The fractions containing the expected



i rntabl e bowel syndrone, Crohn's disease, peritonitis, gastro-oesophageal
reflux, uveitis, Quillain-Barre syndrome, glonerulo-nephritis, |upus

eryt hemat osus, psoriasis, the gromh of certain fornms of tunmours, such as,
for exanple, epithelionmas, adenocarci nomas or sarcomas, and infections by
gram positive or gramnegative 15 intracellular or extracellular bacteria.
The doses depend on the desired effect, ohlthe duration of treatment and on
the adm nistration route used; they are generally between 1 ng and | 00 ng
per day via the oral route for,an adult, with unit dose nging fromO0.5
my to 50 ny oProduetiarecampiaedandevaperatsd imdsy 465“%53@5%5%,(3 tkI@ %&églapew“r?
det erm ne t he: r i S b QY . ' i all
the ot her faclorS Tl e A R e
bel ow i | | ust r tifien-3-yhatind)ethydjtisionres dndhagfotm dfhadoloneless oil: 'HEXMMR Bpgctium
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stearate. ... ... ... [

. NH: o
te

1 ng EXAMPLE B I n accordance with t usual thnigye, tablets containing a
50 ng dose of active product and gfaw ng the follbw ng conposition are
prepared: 10 - Conpound of fornulla (¥)

................................... S..................... 50 ng - Lactose
Oel I uI ose 10% %pénsion of 1.8 g of tert-butyl 2,2-dimethyl-4-(2-thien-3-yl-ethyl)-oxazolidine-3-
..... -« ......carboxyltenimp 5 cm® of a 5N aqueous hydrochloric acid solution and 5 cm’ of
Polyvi dong - 4 xang i stirfedo; 4 fmiperatire in'thé région of 20°C for 3 hoirs. The rédotion ™" "

car Iigxy ”?_t lhyl $ifufd s ther evaporated to dryness under redueed pressure (2-kPa) at a temperature 22
gy - Talc

A in the region .of .40°C, This gives.1.3.g of .(2R)-2-amino-4-(3-thienyl)-1-butanol . . . .
................ 10 - Ma nesiun15tea{qte
Col | oi dal
silica....... 0 T e T AT N T
... 2 npPQ- M,sotga,e.r ef 1 1huir o By eI £ (ddulesel af ¥ GBf: i1BB; A0Y (8d,Janb wad

oxi de (72-3.5-24.5) &)s. for 1 finished fil mcoated tablet weighing 245 ng
20 EXAVPLE C A Haj dBD:ahR3 (besiadtd, dn=i3sHai dHdr 49 viBd.ch =coipdi Bz dH)g8.82

ti d I i ition:- Co d of f I I
Y PO BRI SE1 19 COTPOS T O RO e “Benzoi ¢

-------------- tert-Butyl (4R)-2.2-dimethyl-4-(2-thien-3-yl-ethyl)-oxazolidine-3-carboxylate . . . . . . . . .
.. 80 ng2595 Benzyl

Al CONOI . .
...... 0.06 nml - Sodi um benzoat e

...................................................................... 80
ng- 95 %

Bl NaNOl . .
......... 0.4 m - Sodi um hydr oxi de
.................................................................... 24 ny-
Propyl ene

...... g.s. 4 m The present invention also relates to the nethod- of
preventing and treating di seases involving abnormal production of nitrogen
nmonoxi de (NO) by induction of inducible NO synthase (NGS-2 or iNOS) by

-, o Y r -, =



17 CLAIM5S 1 Conpounds of formula (1) Het /~--NH2 ~N 5 in which Het
represents a 2-thienyl, 3-thienyl, 2-pyrimdyl, 5-pyrimdyl, 2-pyridyl, 3
pyridyl, 4-pyridyl, 2-thiazolyl, 4-thiazolyl or 5-thiazolyl radical their
racem c m xtures, enantioners, diastereoisoners and m xtures thereof, their
tautomers and their pharmaceutically accePtabIe salts. 2 Conpound accordlng
to Caim1l characterized in that it is selécted from 10
4-(2-pyridin-2-ylethyl)-4,5-di hydro-. 1, 3-t hiazol -2-yl am ne
4-(2-pyridin-3-y|ethy|)-4,5-dihydro-1,3-thiaz&l-z-ylanine
4-(2-pyridin-4-y|ethy|)-4,5-dihydro-1,3-thi -2-ylam ne
4-(2-thien-3-ylethyl)-4,5-di hydro-1, 3-thi azpl -2<ylam ne their racemc

m xtures, enantioners, dlastere0|soners angd~gj res thereof, their 15
tautonmers and their pharnaceutlcally 5t ab salts. 3 Conmpound accordi ng
to any one of Clains 1 to 2 chara (zed in t oit is selected from
(¥)-(4R)-4-(2-pyridin-2-ylethyl)- ' , 3-thiazol - 2-yl am ne
(+)-(4R)-4-(2-pyridin-3-ylethyl)-4; S i hydr o- t hi azol - 2-yl am ne 18
(¥)-(4R)-4-(2-pyridin-4-ylethyl)-4,5-di hydro- ;%gTThiazol-Z-ylanine

A suspension of 1.5 g of tert-butyl (4R)-2,2-dimethyl-4-vinyl-oxazolidine-3-
carboxylate in 33 cm® of toluene, stirred under an inert atmosphere, is admixed with
5 26.4 cm’ of a solution of 9-borabicyclo[3.3.1]nonane. The reaction mixture is heated
at a temperature in the region of 70°C for 30 minutes. Heating is withdrawn
momentarily for the addition of 5.3 cm’ of a 5N aqueous solution of sodium
hydroxide in 2 cm® of water, and after a minute 023 g of
tetrakis(triphenylphosphine)palladium(0) and 0.81 cm’® of 3-bromo-thiophene are
10  added. Heating is then continued for 22 hours at a temperature in the region of 90°C.
After the reaction mixture has been cooled to a temperature in the region of 20°C,
100 cm® of ethyl acetate are added. The organic phase is separated off after settling
out, dried over magnesium sulphate, filtered and concentrated under reduced pressure
(2 kPa) at a temperature in the region of 40°C. The evaporation residue is purified by
15  chromatography (70 kPa) on a column of silica gel (particle size 60-200 pm; diameter
3.6 cm; height 30 cm), eluting with a cyclohexane-ethyl acetate mixture (90/10 by
volume) and collecting fractions of 60 cm’. The fractions containing the expected
product are combined and evaporated to dryness under reduced pressure (2 kPa) at a
temperature in the region of 40°C. This gives 1.8 g of tert-butyl (4R)-2,2-dimethyl-4-
20  (2-thien-3-yl-ethyl)oxazolidine-3-carboxylate in the form of a yellow oil. lH NMR
spectrum (400 MHz, (CD3),SO d6, at a temperature of 373 K, & in ppm): 1.45 (s:
9H); 1.54 (s: 6H); from 1.75 to 2.10 (mt: 2H); 2.65 (mt: 2H); 3.75 (dd, J =9 and 2
Hz: 1H); 3.85 (mt: 1H); 3.94 (dd, J = 9 and 6 Hz: 1H); 6.99 (broad d, ] = 5 Hz: 1H);

7.14 (mt: 1H); 7.40 (dd, J =5 and 3 Hz: 1H).



(4R)-4-(2-thien-3-ylethyl)-4,5-di hydro-1, 3-thi azol -2-yl am ne their
tautoners and their pharmaceutically acceptable salts. 4 Conpound according
to any one of Clainms 1 to 3 used to prepare a nedicanent. 5 5

Phar maceuti cal conposition characterized in that it conprises in a
pharmaceutically acceptabl e nmedi um a conpound according to any one of
Clains 1 to 3. 6 Medicanent according to &Bai m 4 characterized in that it
contains at |east one conpound according to any one of Clains 1 to 3 for

its therapeutic application in the treatnent of diseases involving abnormnal
production of THP{RIGHBRACCHESAXGMRPOSNIONS Fpcardingntpuhe Byenton atr pBpescic! a

synt hase (NOS2), 8 %‘} Kt angb dhan rdr%gcgnitb{ﬁgf gﬁ% sdif £ QLA db ﬁgf%m!l qast

one conpound acc one o I'ts therapeuti’c
appl i cation i tthd e stateadminrthe fdrmRﬁrakwmpmitizmdhwﬂﬁe}mt 1Bchfnbmaismthmny other

preparing conpounds of formula def| Gaim1l cha acterized 15
in that a derP %xm%utt‘;ﬁ{y(spm%blem it orinhyHiA logtealigaciees ¢ he

same neani §9s T@g ﬂmral%@enm éccbfdnﬁg’eﬁd {}éqgve l.oﬁrrﬁg%@feh%by@p%ﬁﬁs X%Fe%frﬂlwg to

Claim 8 characterize cyclization takes pl ace an acidic
medi um at a t eentallyaruopically.t he regi on of 100C. 19 10 Preparation process
according to Caim9 characterized in that the acidic nmediumis preferably

defimed in O SOHRGORRAHRRGAT anel i RsER R ViR rg ngbft By il
char act eri zed poWdégeRtifi WHPSUIE] c@thets) or granules. In these compositions the active
principal according to the invention is mixed with one or more inert diluents, such as
10  starch, cellulose, sucrose, lactose or silica, under a stream of argon. These
compositions may also comprise substances other than the diluents, for example one
or more lubricants such as magnesium stearate or talc, a dye, a coating (coated

tablets) or a varnish.

Liquid compositions for oral administration which can be wused include
15 pharmaceutically acceptable solutions, suspensions, emulsions, syrups and elixirs
containing inert diluents such as water, ethanol, glycerol, vegetable oils or liquid
paraffin. These compositions may comprise substances other than the diluents, for

example wetting products, sweeteners, thickeners, flavourings or stabilizers.

The sterile compositions for parenteral administration may preferably be aqueous or
20 non-aqueous solutions or suspensions or emulsions. As the solvent or vehicle it is
possible to employ water, propylene glycol, a polyethylene glycol, vegetable oils,
especially olive oil, injectable organic esters, for example ethyl oleate, or other
suitable organic solvents. These compositions may also contain adjuvants, especially
wetting agents, isotonicity agents, emulsifiers, dispersants and stabilizers.
25  Sterilization may be effected in a number of ways, for example by aseptic filtration,
by incorporating sterilizing agents into the composition, by irradiation or by heating.
They may also be prepared in the form of sterile solid compositions which can be

dissolved at the time of use in sterile water or any other injectable sterile medium.



5 formula (11la) O~Rb N Ra (lIla) Ra [lacuna] a protective group for the
amne formation and Rb is a protective group for the (3-am no al cohol
function is subjected to the action of a boron derivative and X-Het so as
to give a conpound of formula (l11b) 10 O ~Rb N Ra Het (lIIb) which is
subjected to the action of a deprotection agent so as to give a conmpound of
formula (lI1c) ' OH NH2 Het (Ilc) which is1§ubjected to the action of
tert-butyl isothiocyanate so as to give a conpound 15 of formula (I1) 20
OH -Het H-CS H-C(CH3)s 12 As |nterned|ates t he conpounds N
(tert-butyl)-Nhe [cemroworzs 1oy 86l \pministpatio; a ﬁs'@wﬁmrrf;swmﬁmhqaml%w@ah

(2R) - 2-am no- %ﬂﬁtﬁm, kwe% itiod- Q“ttﬁé‘eﬁ] tlbg;( dé( ﬁk} xggmenttse rductPUisY lcocoa butter

(4R) - 2, 2-di et I en-3-y 3-car oxyIate.A.AAZ
CACALAA LA Aempsyhtmglﬁeﬁdﬁ\ﬁr palyethylenie glycols:

The compositions for topical administration may be, for example, creams, lotions, eye

5  drops, mouth washes, nasal drops or aerosols.

In human therapy the compounds according to the invention are particularly useful
for treating and/or preventing multiple sclerosis, focal or global cerebral ischaemia,
cerebral or spinal trauma, Parkinson’s disease, Huntington’s disease, Alzheimer’s
disease, amyotrophic lateral sclerosis, migraine, depression, schizophrenia, anxiety
10 and epilepsy, diabetes, atherosclerosis, myocarditis, arthritis, arthrosis, asthma,
irritable bowel syndrome, Crohn’s disease, peritonitis, gastro-oesophageal reflux,
uveitis, Guillain-Barré syndrome, glomerulo-nephritis, lupus erythematosus,
psoriasis, the growth of certain forms of tumours, such as, for example, epitheliomas,
adenocarcinomas or sarcomas, and infections by gram-positive or gram-negative

15 intracellular or extracellular bacteria.

The doses depend on the desired effect, on the duration of treatment and on the
administration route used; they are generally between 1 mg and 100 mg per day via
the oral route for an adult, with unit doses ranging from 0.5 mg to 50 mg of active

substance.

20  Generally speaking, the doctor will determine the appropriate dosage as a function of
the age, weight and all the other factors specific to the individual to be treated.

The examples below illustrate compositions according to the invention:

EXAMPLE A

In accordance with the usual technique, gel capsules containing a 50 mg dose of

25  active product and having the following composition are prepared:

- Compound of formula (I) .....cccorvrvrveirncreecerrsniinnisesenene 50 mg
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20 EXAMPLEC

An injectable solution is prepared which contains 10 mg of active product and has the

following composition:

- Compound of formula (I) .....c.ccocerrimvmnrenrercineennccninccsinennes 10 mg
- BeNZO0IC ACIA ....vecviveeeeererericcenrereeesene et 80 mg
25 = Benzyl alCONOl.......ccovevieenrieeeineniesreieesseiessesnsaesvenessssresessnenes 0.06 ml
- S0dium benzoate .......cceveericririenniniininiinne s 80 mg
=95 % ethanol.........cccveverrreincre e 0.4 ml
- Sodium hydroxide ........cccvrveieiiiiinneninineeenenens 24 mg

- Propylene glycol.....c.ccoceeimiinriniciinniiniicenieicsneeins 1.6 ml
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(1)

5 in which Het represents a 2-thienyl, 3-thienyl, 2-pyrimidyl, 5-pyrimidyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, 2-thiazolyl, 4-thiazolyl or 5-thiazolyl radical

their racemic mixtures, enantiomers, diastercoisomers and mixtures thereof, their

tautomers and their pharmaceutically acceptable salts.

2 Compound according to Claim 1 characterized in that it is selected from:
10  4-(2-pyridin-2-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

4-(2-pyridin-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

4-(2-pyridin-4-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

4-(2-thien-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

their racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, their

15  tautomers and their pharmaceutically acceptable salts.

3 Compound according to any one of Claims 1 to 2 characterized in that it is selected

from:
(+)-(4R)-4-(2-pyridin-2-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

(+)-(4R)-4-(2-pyridin-3-ylethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
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5 5 Pharmaceutical composition characterized in that it comprises in a pharmaceutically

acceptable medium a compound according to any one of Claims 1 to 3.

6 Medicament according to Claim 4 characterized in that it contains at least one

compound according to any one of Claims 1 to 3 for its therapeutic application in the

treatment of diseases involving abnormal production of nitrogen monoxide (NO) by
10  induction of inducible NO synthase (NOS-2).

7 Medicament characterized in that it contains at least one compound according to
any one of Claims 1 to 3 for its therapeutic application in the treatment of Parkinson’s

disease.

8 Process for preparing compounds of formula (I) as defined in Claim 1 characterized

15  in that a derivative of formula:

/\JiOH
Het N—CSN—C(CHy),

(I1)
in which Het has the same meanings as in Claim 1 is cyclized.

9 Preparation process according to Claim 8 characterized in that the cyclization takes

20  place in an acidic medium at a temperature in the region of 100°C.
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10 Preparation process according to Claim 9 characterized in that the acidic medium

is preferably 6N hydrochloric acid

11 Process for preparing compounds of formula (IT) as defined in Claim 8 and in
which Het has the same meaning as in Claim 1 characterized in that a compound of
5 formula (Ila)

(1a)

Ra [lacuna] a protective group for the amine formation and Rb is a protective group
for the B-amino alcohol function is subjected to the action of a boron derivative and

X-Het so as to give a compound of formula (IIb)

0o

“Rb
/

N
\

Ra
Het
10 (lib)

which is subjected to the action of a deprotection agent so as to give a compound of

formula (IIc)

OH
NH,

Het (llc)

which is subjected to the action of zert-butyl isothiocyanate so as to give a compound
15  of formula (II)
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