
;RSTUe3eSS|p26TT]   USE OF 2-AMINO-4-PYRIDYLMETHYL-THIAZOLINE DERIVATIVES
AS INHIBITORS OF INDUCIBLE NO SYNTHASE The present invention relates to the
use of 2-amino-4-pyridylrnethyl-thiazoline 5 derivatives of formula (1): R2
N ~,-NHS R1 N (I) or their pharmaceutically acceptable salts as inhibitors
of inducible NO synthase. The invention provides for the use of
2-amino--pyridylxnethyl-tk~xazaline derivatives of formula (~ and their
pharmaceutically acceptable salts fox preparing 10 pharmaceutical
compositions intended for preventing and treating diseases involving
abnormal production of nitrogen monoxide (NO) by induction of inducible NO
synthase (NOS-2 or iNOS) the pharmaceutical compositions comprising the new
2-amino-4-pyridylmethyl-thiazoline derivatives and their pharmaceutically
acceptable salts and the new 2-amino-4-pyridylmethyl-thiazoline derivatives
and their 15 pharmaceutically acceptable salts. Nitrogen monoxide (NU) 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 20
system under the number E.C. I.14.13.39. Three isoforms of NOS, two of
which are constitutive and one of which is inducible are known: - a
neuronal NOS (Nc7S-I. ox x1N(~S) was originally isolated and cloned from
nerve tissue, where it is a. constitutive enzyme. NOS-1 produces N(a in
response to various   2 physiological stimuli, such as the activation of
membrane receptors in accordance with a rn~cehanism dependent on calcium
and on ealmodulin. - an inducible NHS (NOS-2 ar iNaS) can be induced in
response to irnrnunalagical stixaauaz $LICh as, far example, cycoldnes car
bacterial antigens iu. various cells such as, for example) macrophages,
endothelial cells, hepatocytes, glxsl. cells, and a large number of other
types of cells. The activity of this isofarrn is not regulated by calcium.
Consequently, once induced, at produces large amounts of NC~ over prolonged
perxods_ - an endott~elxal N05 (N05-3 r~r eNOS) is constitutive and
calcium-calmodulin 10 dependent. It was originally identified in the cells
of the vascular endothelium, where it generates NCa in response to
physiological stimuli such as the activation of 



membrane receptors. The NO produced by the neuronal and endothelial
constitutive isoforrns (NQ~-1 and NOS-3) is generally involved in
intercellular signalling functions. For example, tl~e ') 5 endothelial
cells which lie in the inner wall of blood vessels induce the relaxation of
the underlying smooth mu::cle cells via the production of NO. It conrsib i
tes in this way to the regulation of arterial pressure. The NC pzaduced in
large amount by the inducible isofarzn,1V'(~S-Z, is involved in~Er olio ia1
patltalagical phenomena associated with acute and chronic inflammatory 20
processes in a wide variety of tissue acrd organs. Excessive production of
NO by induction of NOS-2 therefore plays a pain in degenerative pathologies
of the nervous system, such as, for example, multiple sclerosis, fae;al or
global cerebral ischaemia, cerebral ar spinal trauz~aa, Parkinson's
disease, Huntington's disease, Alzhei~zner's disease, amyotrophic lat~;ral
sclexasis, 2~ migraine, depression, schizophrenia, anxiety and epilepsy)
Lilcewise) aside from the cents al z~ezwaus system, the induction of NC5-2
is i,avalved in numerous pathologies with inflarxi<natory components, such
as, far example, diabetes, atherasclexosis, myocarditis, arthritis,
atthrasis, asthma, irritable bowel syndrarrae, Crahn's disease,   3
peritonitis, ,gastro-oesophageal rcflux, uveitis, Guillain~>3arrd syndrome,
glomerulonephritis, lupus erythematosus and psoriasis. NUS-2 has also been
implicated in the growth or certain fvrrns of tumours, such as, for
example, epitbeliomas, ddenocarcinomas or sarcomas, az~d in infections by
gram-positive or gram-negative 5 intracellular or extrace11u1ar bacteria.
Tiz all situatiozts where overproduction of NO is deleterious it ther-efvre
appears to be desirable to reduce the production of NO by administering
Substances capable of inhibiting I~tJ~-2. However, given the important
physialogical part;; played by the constitutive isaform NDS-3, in
particular in regulating arterial pressure, it is 10 paramount that the
inhibition of the NOS-2 isofoizrt should have the least possible effect on
the NC1S-.~ isaforrn. This is because it i,s known that the administration
of unselective inhibitors of the Nc7S isoforms results in vasoconstriction
and in an increase in arterial pressure (Moncada, S., Palmer, R.IVLx. and
Higgs, E.A., Biosynthesis of nitric oxide from L-arginine: a. pathvnay for
the regulation of cell 15 function and communication, Bicchem. Pharmacol.,
'19$9, 3$: 1709-1715). These rffeets on the cardiovascular system are
detrimental in that they reduce the supply of x~utrxents to the tissues.
Consequently, the present invention relates to compounds whose inhibitory
activity an NOS-2 is significantly greater than its inhibitory activity on
NOS-~. 'plaxazoline-derived NHS inhibitors are described in pirrticular in
patent applications 'VV094/i2165, w095111231 and Wf.~9G114$42. The present
invention relates to the use of 2-amino~4-pyridylmethyl-thiazoline
derivatives of formula (I) iu wtaich: either R1 aaxd 1~2 are identical and
represent a hydroxyl or (CI-C4)alkyl radical, a 2~ chlorine or a
(C1-C4)alkoxy; oa~ at least one of the two, R1, k2, is a hydrogen and the
other is a (C1-C4)alkyl or (C 1-~4)alkcyxy radical, a hydroxyl or a
chlorine   



4 far preparing medicaments useful for preventing or treating diseases
involving abnormal praductian of nitrogen monaxi,de (NO) by induction of
indueible N(a synthase (NOS-2 or iNOS). Zn the definitions above and below,
the (C1-C4)a11Gy1 and (~1-~4)alkaxy radicals 5 contain 1 to 4 Carbon atoms
in a strsight or brtuzched chain. The compounds of formula (1) have one or
more asymmetric carbons and can therefore be present in racemic form or in
the form of enantiomers and of diastereoisomers; these also form part of
the invention, alc~n~ with theix mixtures. Furthermore:, thG compounds of
formula (1) may be present in the tautomeric form 1 Q (ra): R2 N .`'~ S ~NH
R1 (Ia) These tautomers also form part of the invention. Among the
ct~rr~pvu~~ds of foiznula (I) which are useful according to the invention,
mention may be made of the following compounds: 15
4-(2-hydraxy-pyridin-4..yLmethyl)-4,5-dihydro-x,3-tl'iazol-Z-ylamine
4-(Z-chloro-pyridin-4-ylrnethyl)-4,5-dihydro-I ,3~thiazol-2-ylazaine
4-(2,6-dichloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-ihiazt~l-2-yJ turnine
their racemic mixtures, enantiomers, diastereoisomers and tautomers, and
their pharmaceutically acceptable salts, 20 and more particularly the
following compounds:
(+)-4-(2-hydroxy-pyz~idin-4-ylmethyl)-4,S~dihydra-1.,3-thiazol-2-ylamine
5 4-(2-chloro-pyridin-4-ylmethyl)-4,5-dihydto-1,3-thiazol-2-ylamine
4-(2,b~dichlQro-Pyridin-4-ylmethyl)-4,5-dxhydro-1,3-thiazol-2-ylamine their
tautomers and their pharmaceutically acceptable salts. An~ang the eomgounds
useful according to the invention and particularly preferred, mention may
be made of the following compound: 4~(2-hydroxy-pyri
din-4-ylmethyl)-4,5-dihydto-1 (3-thiazol-2-yl amine its racemic nuxture,
its enantiomers and tautomers and tk~eir pt~a~~aceutically acceptable
salts, and x~vre particularly the following compound: 



10 (+)-4-(2-hydroxy-pyridin-4-ylmcthyl)-4,5-dihydro-1,3-thiazol-2-ylamine
its tautomers a~~d its pharmaceutically acceptable salts. The invention
likewise relates to pharmaceutical compositions comprising as active
principle a derivative c~f formula (1) for v~rhieh either R1 and R2 are
identical and represent a hydraxyl or (~ 1-C4) alkyl z~adacal,, a chlorine
or a (C l, -~4)alkaxy; ar at 15 least ane o~ tlae two, R 1, R2, is a
hydrogen and the other is a (C 1-C4)alkyl or (C I ~4)alkoxy radical, a
hydroxyl or a chlorine, and its racemic mixtures, cnantiomers,
diastereoisomers and mixtures thereof, their tautomers and its
pharmaceutically acceptable salts. The compounds of formula (r) can be
prepared by cyclizing a dez~zvative of formula: R1 H R2 NH-CS-NH-C(CH3)s
(II)   5 in which R.1 and R2 have the same meanings as in the formula (I).
This cyclization is generally effected by means of an acid such as
hydrochloric acid xn an aqueous medium at a temperature in the region of
100C. Prcferenee is given to using 6N hydrochloric acid. 'I'l~e derivatives
of formula (II) can bea obtained in accordance with the following reaction
scheme: Hz Ri .,.. C~'Hal ~' N R2 iHRa CH-COORb CODRb H Ri ~ C~~~NHRa N .~
GOORb (11a1 R2 c Hz R1 ."~ C~~~,NHRa I N ~" HzC~OH R2 (Ilb) a b" d H R1 ~
~2 NHRa N ~ ~`COORb COORb R~ b' H2 R1 ..,,~ ~.~~fNHRa I I N ~ COQH R2 



H~ R1 ,~ C~,~,.IVHz N '~' Hz~`OH R2 (Ilc) a Hz R1 C~,H~IVHGSNHC(GN3)~ N ,~
H~~`oH R~ (II) 10 in these formulae, Ra is a protective group For the amine
function, such as those described by T.W. ~i~EENE, protective groups in
Organic ~yntbesis, ~. 'VVileyIntersciencG Iyublicaticrn (191), preferably
an acetyl or tert-buxo~cy'caxboz~yt radical, Rb is a (1-4C)alkyl or
alkoxycarbanyl radical, preferably methyl, ethyl or   7
isobutyloxycarbanyl, and Ha1 is a halogen atom, preferably chlorine,
bxo~or~.ine ar iodine. 'phe reaction a is generally effected in the
presence of sodium (1-4C)alkoxide (preferably radium etboz~ide) in the
corresponding alcohol at a temperature between 5 10C and the boiling
temperature ofthe reaction mixture. The reaction b is generally effected
xn, an inerk solvent such as dimethylformarnide iu, the presence of lithium
iodide at a temperature of between 100C and the bailing temperature bf the
reactzoz~ zz~ixture ar else in an aliphatic (1-4C) alcohol, in the presence
of sodium hydroxide, at a temperature of 10 to 30C followed by ~ 0
neutralization with aqueous HCl (preferably 6N to 12N') with subsequent
heating iz~ a solvent such as dioxane or an aliphatic (1-4C) alcohol at the
boiling temperature of the reaction mixture. The reaction b' is preferably
effected by means of 12N hydrochloric acid at a temperature in the region
of 100C. 15 Reaction b" for the derivatives for which Rb is an allcyl
radical is generally effected by the action, of az~ aliphatic (1-4C)
alcohol (metlra~nal or ethanol for prEference) in tb,e presence of a
mineral acid such as sulphuric acid at a temperature between 50C and the
boiling temperature of the reaction mixture. For the derivatives for rwhich
Rb is an isobutyloxycarbonyl radical this reaction is generally efFected by
the action of 20 isobutyl chlaroformate in the presence of a base such as
triethylarnine in an inert solvent such as tetrahydrofuran at a temperature
between -20~ and 0C. Compound Tea is converted to III by the action of a
reducing agent. The reduction, reaction c is effected preferably by means
of a hydride such as sodium borohydride or lithium aluminium hydride in an
aliphatic (l~.C) alcohol or tetrahydrofuran at a 25 temperature between 10C
and 30C. The compotmd IIb is converted to lIc by the action of a
deprotection agent. ThE deproteetion reaction d for the compounds for which
~a is a protective group for the   8 



?mine function is effected by any deprateation method known to the person
skilled in the art, and in particular those described by T.W. CCRF.E1~E,
protective groups in Organic S ynthesis, J. Wiley-Interscience Publication
( 1991 ). Preferably, when the protective group is an acetyl radical, this
reaction is effected by means of aqueous 5 hydrochloric acid at a
temperature in the region of 100O. When the protective group is a
tert-butoxycarbonyl radical this reaction is effected by means of
hydrochloric acid in dioxane, at a temperature in the region of 2dO. The
reaction a is effected by the action of tort-butyl isotlaiocyanate in au
inert solvent such as an aliphatic (1-4C) alcohol (methanol or eth~nal for
preference), optionally in 10 the presence of a tertisry amine such as
trieth~lamine at a temperature between 20O and the boiling temperature of
the reaction mixture. The compound of formula (II) for which ltl and RZ are
c~~r can be prepared in the same way from compounds of formula (III) for
which 2 is ~. silyl z~adical, pr~;ferably tert butyldimethylsilyl, whose
lrreparation is described in Synthesis x94, 486 and 15 Tetrahedron 19g6,
42, 2725. N~ zo I ~~Hal N ...,~' oz The compound of formula (n for which Ri
is OH and R.2 is hydrogen can be prepared in accordance with the followxz~g
reaction scheme:   5 H2 NHRa a Hal ~H-~t~ORb ~~OFib b H C~~~NHRa N !
C(~CSI~b b H~ I ~ C~,~~NHRa N '~ H2~`(~H CH3 H~ O ~ C~~~NH~ NH2GOH wb d CH3
H2 O ~ ~~~,,NHRa NH2~`ORe ~Hs H2 O ,.~ C~~tNHCSNHC(CH3)s 



I -N ~' H2~aH H~ NHRa ~c~D~tb COc~Rb b H ,~ C~,H,~NHRa N~ CtlOH H2
C~~~.NHE~a ~ I N r' Ha~~'(~Rc a H2 C.~~,.NHRa ~* I _~NHxO~QRc O OH N.~ I ~`
H NH in these formulae Ra is a protective group or the amine function such
as those described by T.W. GRFsEIV'lr, Protective groups in t~r~anic
Synti~esis, J. WilcyInterscience Publication ( 1 ~9 x )) preferably an
acetyl or tart-buioxycarboz~yl radical, arid Rb is a (1-.Q.C) alkyl ar au
alkoxycarbonyl radical, preferably metbyl, ethyl or isabutyloxycarbonyl. Rc
is a protective group of the alcohol function such as those described by
T.W. GREENE, Protective groups in Organic Synthesis, J_ Wiley   10 Xuter;
;cience Publication (1991), preferably a sxlyl radical and more
parliculi~rly tert butyldimethylsxlyl. The reaction a is effected generally
in the presence of sodium (1-4C) alkoxidc (preferably sodium ethoxide) in
the corresponding alcohol at a temperature between 5 10C and the boiling
temperature of the reaction mixture. The reaction b is effected generally
in an inert solvent such as dimethylfo~-IZramide in the presexace of
lithium iodide at a temperature between 100C and the boiling temperatur a
of the reaction mixture or else in an aliphatic ( J.-4C) alcohol in the
presence of sodium hydroxide at a temperature of 10 to 30C followed by 10
neutralization with 6N r~C1 with subsequent heating in a solvent such as
dioxane or an alcohol Such as eth~u~ol at the boiling temperature of the
reaction mixture. 'plae reaction b' is effected preferably by means of 12N
hydrochloric acid at a temperature in the region of 100C. The reaction b"
for the derivatives ~Foz~ which Rb is an alkyl radical is effected 15
generally by the action of an aliphatic ( 1-4~) alcohol (methanol or
ethanol for preference) in the presence of a mineral acid such as sulphuric
acid at a temperature between 50G and the boiling terxAperature of the
reaction mixture. For the derivatives for which Rb is an
isobutyloxyearbonyl radical this reaction is effected generally by the
action of i5obutyl chlaraformate in the presence of a base such as
triethylamuine in ~(7 an inert solvent such as tetrahydrofuran at a
temperature between -20C and 0C. The reduction reaction a is effected
preferably by trzeaus of a hydride such as sodium borahydridc or lithium
borahydride iz~ ail aliphatic (1-4C) alcohol and/or tetrahydrofuran at a
temperature between 10C and ~0C. The protection reaction d is effected by
any method of protecting the ~.lcohal function 25 such as those described
by T.W. G~~~1V'~, Protective groups in Organic Synthesis, X. 



Wiley-Interscience Publication ( 1991 ), preferably by means of
tort-butyldimc~thylsilyl chloride in the presence of a base such as a
tertiary amine (diisopropylethylamine for   11 preference) in an izieit
solvent such as dichloromethane at a temperature between 0C and 30C. The
reaction a is effected in the presence of 3-chloz~aperoxyhencoic acid in a
solvent such as diehloromethane at a temperature br;tween 0C and the
boiling temperature of 5 the reaction mixture. The reaction f is efrected
in the presence of para-toluenesulphoz~yl chloride in the presence of a
base such as a tertiary amine (triethylamine for preference) in a solvent
such as an alcohol (methanol faz~ pz~efexence) at a, temperature between
10C and the boiling temperature of the reaction mixture. 1 D The
deprotectaaz~ reaction g For the compounds for which Ra is a protective
group for the amine function and Rc is a protective group for the alcohol
function is effected by any deprotection method kztown to the perscyn
skilled in the art) and in particular those described by T.W . CxR~EIV~,
Protective groups an p;ganxc Syotk~esis, J. Wilcy Tntersciez~ce Publication
( 19~ 1 ). Preferably, when the protective group Ra is an acetyl '15
radical and when the protective group Rc is a silyl radical and more
particularly tertbutyldirnethylsiiyl, this reaction is effected by means of
aqueous hydrochloric acid (6N HC1 for preference) at the bQxlxng
temperature of the reacxiazt mixture. The reaction h is effected by the
action of tert-butyl isothiocyanate in an inert solvent such as an
aliphatic ( 1-4C) alcohol (methanol or ethanol for preference) optionally
in 2i~ the prc;sence of a tertiary amine such as triethylaminc at a
temperature between 20C and the boiling temperature of the reaction medium.
The reaction i is effected genez~ally try zxieans of an acid such as
lZydrochlaric acid in aqueouh medium at the boiling temperature) in the
region of 100C, of the reaction mixture. Preference is given to using 6N
hydrochloric acid. 25 The compounds of formula (I) for which either Ri is
OAlk and R2 is hydrogen or R, and R~ are OAIk can be prepared,
respectively, from compounds of formul a (n for which either R1 is OH and
R2 is hydrogen or Ri and R2 are (JH by alkylation with a   1~ compound of
structure Hal-Alk. Hal represents a halogen atom (preferably chlorine,
bromine or iodine) and Ally has the same meaning as in the formula (I).
This reactxaz~ is generally effected in an inert solvent such as
dimethylformanude, dimethyl sulphoxide, dioxane or tetrahydrofuran in the
presence of an acid acceptor such as a a trialkylamine (triethylamine far
exempla), an alkali metal hydroxide (sodium or potassium hydroxide far
example) or an alkali mete! hydride (sodimn hydride for example) at a
temperature between 20C and the boiling temperature of the reaction
mixture. The compounds of formula (n are isolated and can be purified by
the usual known 1 (1 methods, or example by crystallization, chromatography
or extraction. 



The enantiomers of the compounds of formula (1) can be obtained by
resolving the racemic mixtures, for example by chromatography an a chiral
column in accordance with PIRCKLE W.H. et al_, asymmetric synthESis, vol.
1, Academic Press (T983), or by forming salts or by synthesis from chiral
precursors. The diastereoisamers can be 1 ~ prepared according to the known
conventional methods (crystallization, chromatography, ax afrom chiral
precursors). The compounds of formula (I) can be optionally converted into
addition salty with a zz~iz~eral or organic acid by the action of such an
acid in an organic solvent such as an alcohol, a ketane) an ether or a
chlorinated solvent. These salts also form part of tlae 20 invention. As
examples of pharmaceutically acceptable salts mention may be made of the
following salts: benzenesulphonate, hydrobromide, hydxaGl~larido, citrate,
ethanesulphonato, fumarate, gluconate, iodate, isethianate, maleate,
methanc;sulphonate, methylez~e-bis-b-oxynaphthaate) nitrate, oxalate,
pamoate, 25 phosphate, salicylate, succinate, sulphate, tartrate,
theophyllineacetate and p-taluenesulphdz~ate. 'phe compounds of formula (I)
are inhibitors of inducible NQ syathase aa~ type-2 b]'~ synihase (NOS-2)
and thus aze useful for preventing and treating disorders associated   I
with excessive NO production, such as multiple sclezoais, focal or global
c~xebral ischaemia, cerebral or spinal trauma, Parkinsons disease,
Huntiu,gtozr's disease, ,A,,lzheimer's disease, amyatrophic lateral
sclerosis, migraine, depression, schizophrenia, anxiety, epilepsy,
diabetes, atherosclerosis, myocarditis, arthritis, 5 arthzosxs, asthma,
irritable bowel syndrornc, Crahn's disease, peritonitis, gasfiro
oesophageal re~,ux, uveitis, Guillain-Barry syndrome, glomerulo nephritis,
lupus erythernatasus, psoriasis, the growth of certain forms of tuznouzs,
such as, for example, epitheliomas, adenacarcinomas ar sarcomas, and
infections with grampasitive or graze-negative intracellular-
or,extracellulaz' bacteria. 9 a Their activities as NOS-2 and NDS-3
xz~xbitors were determined by measuring the conversion of [3H]-L-arginine
to [3H]-L-citrulline with, respectively, an N05-2 enzyme fraction extracted
from lungs of rats or mice treated beforehand with lipopolysaccharidcs (10
rng/kg i.p. 6 hours before tissue harvesting) and with a commercial
preparation of bovine recombinant N05-3. The compounds were 15 incubated at
37C for 20 to 30 minutes in the presence of 5 ACM (far NOS-Z activity) or I
0 p,M (for NOS-3 activity) of [3H)-L-arginine, 1 zaM of N,P~PH, 1 ~ ~uM of
tetrabiopterin, 1 ACM of FAD, O.I IriM of DT'f xn, a HEPES buffer (50 mM,
pH 6.7) containing 10 ~tglrnl of calmadulxz~ and 1.25 mM of CaClz when the
NCS.-3 activity was zo,easured. Zncubatxoz~ was stopped by adding cold
HEPES buffer (1Q0 mM, pH 20 5.5) containiixg 10 mM of EC3~'f,A, and 500 mg
of a cationic ion exchange resin (,A.G50W-3~8, counterioza: Na'~ to
separate the t3H)-L-arginine rozn the [3H)-L citrulline. After 5 minutes,
duz~ng which the phases settled out, tlae residual radioactivity of the
liquid phase was measured in a scintillation counter in the presence of a
suitable scizxtillation liquid. The yield of the recovery of the 25
L-[3H]citntllir~e fornxed was able to be estimated using
~[14C-uTeida]-citrulline as external standard. '~`he NOS-2 or NC15-3
activity vas expressed in picomale(s) of [3H]-L-citrulline formed per
minute per milligram of protein present in the reaction xnlxttue.   14 ;ln
this test an the NQS-2 enzyzxxe, the XCSO of the compounds ar rormula (1)
is less than or equal to 10 ~M. 



The selectivity is measured by the ICS NGS-3 I ICSa NOS-2 ratio. This
selectivity is greater than 45. 5 The compounds of formula (I) are of low
taxicity_ Adxx~inistered subcutaneously to mice, their LlSSp is greater
than 40 mglkg. The example below illustrates the invention
non-limieatively. ~x~rmple 1: (+l-4-(2-Hy clrox~pyridi~,-4-
1y1)-4,~-dihydra-thiazal-2-vlamine ~a C)H SNH2 N~ N A suspension of 0.4 g
of N (tart butyl)-lV'-[2-hydraxy-1-(3-methoxy-pyridin15
4-yl-methyl)ethyl]tluourea in 4 cm~ of 6N aducous hydrochloric acid
solution is heated at a temperature in the region of XOUC for 18 hours. The
reaction mi~cture is subsequently concentrated to dryness under reduced
pressure (2 kPa.) at a temperature in the z~egian of 4QC, The residue
obtained is taken up in 25 cm3 of distilled water and the mixture is washed
with 2 times 20 em3 of dichlaromethane. The aqueous 20 phase is evaporated
under reduced pressure (2 kPa) at a temperature in the region of 404C. The
residue is taken up with 2 times IS cm' of ethanol and caucentrated to
dryzmss undez~ the canditiaz~s described above, then dried in an oven under
reduced pressure (10 Pa) at a temperature in the region o~ 40C far 4 hours.
This gives 0.31 g of racrmic
4-(2-amine-4,5-dihydrv-thxazaX-4-ylmethyl)-1H-gyrid3n-2-one ~5
hydrochloride, in the form of a pale yellow solid which melts at
approximately 124C. This product is purified by chxaznatagraphy on a
CHatALCEL OD 20~   .15 column in a hcptane~-ethanol-triethylamine mixture
(80120l0.1 by volunne). The fractions containing the expected product are
combined and concentrated under reduced pressure (1 kP'a) at a temperature
in the region of 40~~ and then the residue is dried in <<n oven under
reduced pressure (10 Pa) at a temperature in the region of 5 40r~_ This
gives 0.0131 g af (+)-4-(2-hydraxy-pyridin-4-ylmethyl)-4,5-dihydro
tluazol-2.-ylarnxne, (a,~z= ~-12.1 +I-0.7 in bIVI$O at 0.5%). 1H NMR
spectrum (300 MHz, (Cb3)2SO d6, i3 in ppm): 2.73 (dd, J = 13.5 and 7 IIz:
lII); Z.80 (dd, J = 13.5 ~u~d 7 Hz: 1H); 3.27 (dd, J =11.5 and 5.5 Hz: 1H);
3.62 (dd, J = 11.5 and 7.5 Hz: 1H); 4.53 (mt: 1H); 6.13 (dd, J = 5.5 and
1.5 Hz: 1H); i.24 (broad s: 1H); 7.34 (d, J = 1 a 6.S Hz: lI~); from $.~0
to i.40 (very extensive unx~esalved mt: 2b:1); from 9.60 to 10.40 (very
extensive unresolved mt: 1H). N
(tent-Buty1)-N'-f2-hex-1-(3-methox`~pvridin-4w1-methvl~ethvll-thiourea . OH
N ~ S N N 15 A solution of 0.3 g of
2~amino-3-(3-methc~xy-pyridin-4-yl)-1-prapanal in 50 cm~ of absolute
ethanol is admixed with 0.337 cm3 of tart-butyl isothiocyanate and then tho
rea,ctian mixture is stirred under an inert atmosphere at a temperature in
the region of 2D 20C for 18 Hour s. Then 0.337 cm3 of tart-butyl
isothioCyanate i~ added again and the reaction mixture is heated at a
temperature iz~ the region of 60C for 4 hours. After coalinb, the reaction
mixture is concentrated to dryness under reduced pressuro (2 kPa) at a
temperature in the region of 40C. The oil obtained is purified by
chromatography under argon pressure (50 kPa) on a column of silica geI
(particle size 25 40-63 Vim; diameter 4 cm; height 22 cm), eluting wiih a
dichloromethazte-methanal20% ammonia mixture (9011010.5 by volume) and
collecting fractions of 10 c;m3. The fractions containing the expected
product are corrrbiz~ed and concentrated under reduced pressure (2. l~Pa)
at a temperature in the region of 40C. This gives 0.4 g of  



1~ N (tart
butyl)~N'-[Z-hydraxy-1.-(3-methoxy-pyridin-4-yl~methyl)ethyl]thioorea iz~
the farm of a yellow ail. ~~2C1~ infrared spectrum 3620; 3411; 297Z; 1614;
1561; 1532; 14D0; I 3 I9; 1 I 61; 1041 and $15 crri 1. 5
~-Amino-3-(3-noethc~xv-pvridin-4- l~~xopaz~al OH N `'~ NM~ A mixture of 1,
.2 g c~F N [ 1-(tart
butyl-dimethyl-silanyloxymethyl)-2-(3-methaxypyridin-4-yl)ethyl]acetamide
in 60 cm~ of 61~ aqueous hydrochloric acid solution is 10 heated at a
temperature in the regian~ of 100C for 30 minutes. After it has cooled to a
temperature in the region of 20C; a sufficient volume of 30% aqueous sodium
hydroxide solution to dive a pH close to 10 is run in drapwise. 'the
mixture is extracted with 3 txznes l00 cm's of ethyl acetate and the
organic extracts are corrabi~ned, dried over maguesiuxn sulphate and then
concentrated to dryness under reduced 1 ~ presfiure (2 kPa) at a
terrAperature in the region of 40C, x'his gives a.3 g of
2-amino3-(3-methoay~pyridin-4-yl)-1-propanol in the form of a
yellow-coloured ail. ~H2Clz infrared spectrum 3628; 3335; 248; 1 G l 4;
1561; 1400; 1319; 1 y G2; I l)44 and 815 crn ~. 20 N f
1-(tart-butyl-dimethyl-silonvloxvmeth~yl)-2-(3-methaxv-nvridin-4-vl)eth~lla
ceta.mide O    17 A mixture of 5.12 g of N [1-(tart
butyl-dimethyl-silanyloxyznethyl)-2-(1-oxypyridin4~y1)ethyl]acetamide in
150 emu of anhydrous methanol is admixed with 6 g of ~~tolucnesulphanyl
chloride and then with 8.9 cms of triethylamine. The reaction tnixtux~e is
,heated at a temperature in the region of 60C far 9f hours and then 5
concentrated under reduced pressure (2 lcPa) at a temperature in the region
of 40~. The residue is tal~ez~ up in 200 cm3 of dichloramethane and washed
with 3 times 150 cm3 of distilled water and with 100 cm3 of saturated
aqueous sodium chloride solution. The organic phase is dried over magnesium
sulphate, .filtered and then concentrated under reduced pressure (2 kFa) at
a tezz~perature in the region of 40C. 10 The residue is purified by
chromatography under argon pressure (50 kPa) on a column of silica gel
(particle size 40-63 Vim; diameter 7 cm; height 30 cm), eluting with a
dichloromethane-methanol-20% ammonia mixture (951510.5 by volume) and
collecting fractions of 10 cm~. The fractions containing the expected
product ~~re combined and caz~centrated under reduced pressure (2 kPa) at a
temperature in the 15 region of 4()~. This gives 1.24 g of N [
1-(tart-butyl-dimethyl-silanylaxymcthyl)-2
{3-methoxy-pyridin-~4-yl)efihyl]acetamide, in the farm of a yellow oil.
CC14 infrared spectrum 3446; 2954; 2930; 2858; 16$4; 1.6x4; 1562; 1499;
1399; 1255; 1 X X7; 1043 and 837 cm 1. 20 N f
1-I"tart-Butyl-dimethvl-silanvlox~methyl)-2-(1-ox~pvrid~.n-4-vl)-ethvllacet
amide ~",~iO.N+ '~ O J N W O A mixture of 21 g of N
[1-(tart-butyl-dimethyl-silanyloxymethyl)-2-(pyridin-4-yl)ethyl]acetarnide
in 250 cm3 of dichloromethane, with stirnng and under an inert atmosphere,
is admixed gradually with 9:4 g of 3-chlaroperoxybenzoic acid and then 2~
is heated at a temperature in the region of 40C for 30 minutes_ The
reaction mixture 



1~ is subsequently cooled and then washed with 3 times 200 cm3 of saturated
sodium hydrogencarhonate solution and then with 150 cm~ of distilled water.
The organic phase is dried over magnesium sulphate and then concentrated to
dryness under reduced pressure (2 lcPa) at a temperature in the region of
40C. The ail obtained is 5 purified by chromatography under argon pressure
(50 kl'a) oz~ a column of ;silica gel {particle size 40-63 um; diameter 7
cm; height 37 cm), eluting with successive diclzloromethane-methanol-2.0%
ammonia mixtures (971310.5, 95I5/0.5) 90/10/0.5 by volume) and collecting
fractions of 50 em'. The fractions containing the expected product are
combined and concentrated under reduced pressur a (2 kl~a) at a 10
temper~.ture in the region of 40C. 'this gives 4.5 g of N
[1-(tart-butyldimethyl~silanyloxymethyl)-2-(1-dxy-pyridin-4-yl)ethyl]acetam
ide in the farm of a yellow oil. 1H NMR spectmz~~ (300 MHz, (CD3)zS0 d6, S
in ppm): 0.07 ('s: 6H); 0.90 (s: 9H); 1..65 (s: 3H); 2.57 (dd, J = 13.5 and
9.5 Idz: 11~; 2.85 (dd, J = 13.5 and 4.5 Hz: 1H); from 3.40 to 3.60 {mt:
2H); 3.96 (mt: 1H); 7.22 (d, J = 7 Hz: 2H); 7_73 (d, J 15 ~ 8 Hz: 1H); $_X2
(d, T = 7 Hz: 2H). N f y -(tart-l~ut~rl-dimethvl-silan~ymeth l~pvridin-4-
lr lethyllaoetamide ..,,..SiN O A suspension of 25 g of N
(1-hydroxymethyl-2-(pyrxdi,z~-4-yl)ethyl)acetamide in 20 700 cm's of
dicl~lorvmethane, with stirring, is admixed with 87 g of tert
butyldimethylsilyl cblvride and then 112 cm3 of diisopropylethylarnine are
run in dropwise. Tl~e reaction mixture is stirred for 24 hours at a
temperature in the region of 20~, and them distilled water is run in. The
organic; phase is separated by settling; and then washed with 3 tizx~,es
250 crn3 of distilled water and with 20D cm~ of saturated 25 aqueous sodium
chloride solution. It is subsequently dried over magnesium sulphate,   19
filtered and concentrated to dryness under reduced pressure (2 lcPa) at a
temperature in the region of 40C. The oil obtained is purified by
chromatography under argon pressure (50 lc~'a) on a column of silica gel
(particle size 40-63 pm; diameter I1 cm; height 40 cm), eluting with a
dichloromethane-methanol-20% ammonia mixture 5 (9s~15~o.~ by volume) and
collecting fractions of x,00 cm3. The fractions containing the expected
product are combined and concentrated under reduced pressure (2 k~'a) at a
temperature in the region ~rf 40C. This gives 21 g of N
[1-(tent-butyl-dimethyl:,ilanyloxymethyl)-2-{pyridin-4-yl)ethyl~acetamide
in the fozzn of a white solid. Mass spectrum DCI mlz= Q09 MH'~ 10 N f
1-Hvdrox ~a~ethvl-2-(pwridin-4-vl)ethyl)acetamide OH N '' N H A solution of
21.5 g of ethyl 2-(acetylaznino)-3-(4-pyridinyl)propanc~ate in $0(1 cm3 of
anhydrous anethanol, with stirnng and under an inert atmosphere, is admixed
1 ~ gradually with 8.7 g of sodium borohydride, during which the
temperature is kept below 30C. The reaction mixture is stirred at a
temperature in the regiau of 20~ for 24 hours and then is subsequently
concel~,trated under reduced pressure (2 kpa) at ~t temperature in the regi
on of 30C. The resi due is taken up in 450 cma of water and extracted with
4 times 150 em3 of dichloromcthane. The aqueous phase is 20 concentrated
under reduced pressure (2 lGpa) at a tezz~.perature in the region of 50C.
The residue is purified by chromatography under argon pressure (50 kPa) on
a column of silica geI (particle size 40-63 ~tm; diameter 7.5 cm; height 40
cm), eluting with a dichloromethane-methanol-20% ammonia mixture {01x 0I0.5
by volume) and collecting fractions of 50 em3. The fractions containing the
expected prociuct sue 25 combined and concentrated under reduced pressure
(2 k,~'a~) at a tenxperature xzt the regie~n of 40C. This gives 2_G g of N
(1-hydroxymethyl-2-(pyridin-4   20 yl)etktyl)acetamide in the form of art
oil, which solidifies. IR spectrum (KBr) 3279; 3200; 2865; 1$47; 1609;
1560; 1374; 1080; 1057; 1005; Q07; 80G; 56G and 517 cni t. Ethvl 2-f
acetylamina)-3-(4-p,~Xl)pro~anoate 5 



O a N .~'. O ,A solution of 49.4 g of diethyl
2-(acetylamino)-2-(4-pyridanylmethyl)malonate in 600 cms of absolute
ethanol is admixed dropwise with 51.2 crrx3 of S1V aqueous sodium hydroxide
Solution. The mixture is stirred fc~r 1 hour at a temperature in the 10
region of 20~ and then 21.3 cm3 of 12N aqueous hydrochloric acid solution
are run in drnpwise and the reaction mixture is heated at a temperature in
the reglon of 70~ for 5 hours. After it ha.~ been cooled tt~ a temperature
iaa the region of 20C, the reaction mi~ctura is concentrated under reduced
pressure (2 kPa) at a temperature in the region of 50C. The residue is
taken up in 200 ema of cold ethanol and the 15 precipitate obtained is
washed with 2 times 30 cm3 of cold ethanol_ The filtrate is evaporated
under the conditions described above. '~'ltx5 operatiazt .i5 Gamed out a
number of times in order to remove the sodium chloride from the reaction
mixture. This gives 43,1 g of ethyl
2-(acetylamino)-3-(4-pyridinyl)propanoate in the form of azt oratage-yellow
ail. Mass spectrum El t~t~/z=2361V1+~ m/z=178 M - IrTHAc m/z=121 20 C~H~NZ+
m1z~93 CsH~N~ base peak m/z=43 C2H3p+. Diethyl 2-f
acetvlamino)-2-f4-vvridinvlmethvl)malonate I O    7S0 cn~,~ of ethanol ~,re
admixed in small portions with 9 g of sodiurrt, with stirring and under an
inert atmowpt~ez~e. ,A,fter alI of the sodium has been consumed and the
tempErature has returned to a figure in the region of 20C, 42 g of diethyl
5 acetaznidonr~aloztate are added slowly and the mixture is oxen left with
stirring at a temperature in the region of. 20C far 1 hour 30 minutes. A
suspension of 61.5 g of 4-brornomathylpyridine hydrobromide in 250 cm~ of
ethanol is subsequently run in rapidly and the resulting suspension is
stirred at a temperature in the region of 20C fox 1$ hours. The reaction
mixture is subseduently concentrated under reduced 10 pressure (2 1cP'a) at
a temperature in the region of 40C. The residue is taken up in 200 cm3 of
distilled water and is neutralized with 1N aqueous hydrochloric acid
solution until the gTd is equal to 7. The suspension obtained is cooled to
a temper ature in the region of 0C and filtered and tlae iasaluble product
is washed with 2 times 50 cm`~ of icu-water, isolated with suction and then
dried in an oven under reduced 1 ~ pressure (10 Pa) at a temperature in the
region of 40C for 18 hours. This gives 49.4 g of diethyl
2-(~tcetylaminv)-2-(4-pyridinylmethyl)malonate in the form of a pinkywk~it~
Solid. CH2Clz infrared spectrum 3409; 2895; 174x; 1.G81; 1603; 1496; 1302;
11~$; 10S7; 855; 557 and 524 crri 1. 20 4-Bromoelh,~rl,~,~ridine
hXdrobroznide N ''r gr , Her A suspension of 140 g of tniphenylphosphine
bromide in 750 cm3 of dichloromethane) with stirring and under an inert
atmosphere, is admixed drapwise with a solution of 25 30 g of
4-pyiidylcarbinol in 250 cm=~ of di,clxloromethane, the temperature being
kept at less than 27C. The reaction mixture is stizred at a temperature in
tha region of 20C for 4 hours and then the insoluble product vbtaiz~ed is
filtered off, rinsed with 10U cm3 of dichloromethane and isolated with
suction. 'phis gives 61,5 g of 4   22 bromaethylpyridine hydrobromide in
the form of a White solid. Mass spectrum F.I mlz=171 M+~ m/z=92 CsH~Nbase
peak mlz=~5 CSHS~. 



The pharmaceutical compositions ac~c~rdiz~g to the invention are composed
of a compound of formula (I) or an isomer or a ta~ttomer ax a salt of such
a compound, in 5 the pure state ar in the form of a composition in which it
is cambxned with any other pl~arn~aceutically compatible product, which may
be inert or physiologically active. The medicaments according to the
invention may be employed orally) parenterally, rectally ar topically.
Solid cornpasitions for oral administration which can be used include
tablets, pills, 10 powders (gelatin capsules, cachets) or granules. In
these compositions the active principal according to the invention is mixed
with one or more inert diluents, such as starch, cellulose, sucrose,
lactose or silica, under a stream of argon. ~"hese compositions may also
comprise substances other than the diluents, for exannple one or mare
lubricants such as magnesium stearate or talc, a dye, a coating (codeed 15
tablets) or a varnish. Liquid compositions for oral administration which
can be used include pk~arnnaceutically acceptable solutions, suspensions,
ezx~ulsions, 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 2Q example wetting
products, sweeteners) thicleeners, flavourings or stabilizers. The sterile
compositions far parenteral adnunistraxion may preferably be aqueous or
non-aqueous s~ludons c~x 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, ar other 25 suitable organic solvents. These
compositi,vr~s may also contain adjuvants, especially wetting agents,
isotonicity agents, emulsifiers, dispexsants and stabilizers.
Stez~xlizativz~ may be effected in a number of ways, for example by aseptic
filtration, by incc~rporatin~ sterilizing a,~ents into the composition, by
irradiation or by heating.   23 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. The compositions for
rectal administration are suppositories or rectal capsules which coz~taiz~,
in additit~n to the active p induct, excipients such as cocoa butter, 5
semi-synthetic glycerides ar palyethylen~ glycols. The coznpasitions for
topical adnunistration may be, far exaz~aple, creams, lotions, eye drops,
mouth mashes, nasal drops or aero~aIs. In human therapy the compounds
according to the invention are particularly useful for treating andlor
preventing multiple sclerosis, focal or global cerebra! ischaernia, 10
cerebral or spinal trauma, Parkirrsan's dxse~se, bluntington's disease)
Alzheimer's disease, amyatrophic lateral sclerosis, migraine, depression,
schizophrenia, anxiety and epilepsy, diabetes, atherasclerasis i
myocarditis, arthritis, arthxasis, asthma, irritable bowel syndrome)
Crohn's disease, peritonitis, gastro-oesophageal reflex, uvcitis,
Guillain-l3arrL syndrome, glazzierulo-nephritis, lupus eryt)~ematosus, '( 5
psoriasis, the growth of certain forms of tumours, such as, for example,
epithelioznas, adenocarcinomas or sarcomas, and infections by gram-positive
or gram-negative intracellular ar extracellular bacteria. The Bases depend
on the desired effect, on the duration of treatment and an the
adzninistxation route used; they are generally between 1 mg and 100 mg per
day via 20 the oral route for an adult, with unit doses ranging from 0.5
rng to 50 mg of active substance. ' Generally speaking, the doctor will
deterzuine the appropriate dosage as a function of the age, weight and all
the other factors speca,fic to the individu al to be treated. The examples
below illustrate compositions accazding to the invention: i  



24 EXAMPLE A Xu, accorda~~ce with the usual tecllztique, gel capsules
containing a 50 mg do;;e c~f active product and having the following
composition are prepared: - Compound of fozmula (n
.......................................................... 50 mg 5 -
~eaiulase
._._...............,...,...................................................
........ 18 rtag - Lactose
................................................,..,.,....
........................... 55 mg - Colloidal silica
..............................,....,......................................
1 mg - Sodium
c~rboxymethylstarch.................................................._. lU
mg - Talc ................................... .
.................................................... 10 mg 10 - Magnesium
stearate .........................................,.".....................
1 m,g EXAMPLE B In accordance with the usual technique, tablets containing
a 50 mg dose of aetivE product and hawing Che following composition are
prepared: - Compound of formula (1] ............._. ..
...................................... _ 50 tng 15 - Lactose
......................................................._._.................
........... 104 mg - Cellulose ...................................
............................................. . 40 mg - Polywidone
................................ . ... .
....................................... 10 mg - Sodium
carboxymethylstarch................., _................................. 22
mg - Talc ...................................................,....
.................................. 1p mg - Magnesium stearate
............................................. _. ................. 2 mg -
Galloidal silica ................................
".,...................................... 2 rz~g - Mixture of
hydroxymethylcellulose, glycerine and titanium oxide (72-3.5-24.S) q.s. for
1 finished film-coated tablet weighing 245 mg EXAMPLE C 25 An injcctable
solution is prepared which contains 1D mg of active product and has the
following composition: - compound of formula (n........~...............
.................................. 1Q ang   25 - $enzQic
acid......................................,_............................,..
....... 80 mg - I3enzyl alcohal
..................._..................................._..................
O.a6 ml - Sadium
benzoate........................_........................................._
._.. 80 mg 95 % ethanQl
,_,......................................,._...............................
.. 4.4 m1 5 - Sodium
kaycizaxide................................................................
..... 24 m~ - Propylene glycol
..............,..._...............................,..,................. 1.6
ml -
Water...................................."._...............................
......... .. q.s. 4 ml The present invention also relates to the method Qf
preventing and treating diseases involving abnormal production o~ nitrogen
monoxide (1V0} by induction df inducible 10 NO syntha$e (NIBS-2 or iNCIS)
by administering a compound of fartnula (n, its racemic rr,~~tur~s,
enantiomers, diastereoisozxlers and mixtures thereof, its tauto~ner and its
pharmaceutically acceptable salts.   26 CLAIMS 1 Compounds of formula (1)
R2 N ~~--N H~ R1 N t~) in which 



5 either R 1 az~d R2 are identical and represent a hydroxyl or (C 1
~C4)alky! radical, a chlorine or a (C1-C4)alkoxy; or at least one of the
two, R1, R2, is a hydrogen and the other i,; a (C 1-C4)alkyl or (C
1-C4)alkoxy radical, a hydroxyl or a chlorine with the proviso that the
(C1-C4)alkyl and (CX-~4)alkaxy radicals cc~nt~in 1 to 4 10 carbons in a
siraight or branched chain their racernic mixtures, enantiumers,
diastereaisomers and mixtures thereof, their tar~tomer~; and their
pharmaceutically acceptable salts. 2 Compound according to Claim 1
characterized in that it is selected fr am:
4-(2-hydroxy-pyridin-4-ylmethyl)-4,~-dihydro-thiazol-2-ylamine 1 ~
4-(2-chloro-pyridin-4-ylrnethyl)~L,~-dihydro-1,3-thiazol~2-ylarnine
4-(2,b-dichlvro-pyrxdin-4-ylmethyl)-4,S-dihydro-1,3-thiazol-2-ylamine their
racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, their
tautomcrs c~nd theiu~ pk~axmaceutically acceptaJ~le salts 3 Carnpottnd
according to any one of Claims 1 to 2 characterized izt that it is selected
20 bona:   (+)-4-(2-hydr
oxy-pyrid,in-4-ylmethyl)-4,5-dihydra-thiazol-2-ylamine
4-(2-chloro-pyridin-4-ylmethyl)~4,5-dihydra-1,3-thiazol-2-ylamine
~(2,6-dichloro-pyridin-4-ylmethyl)-4,5-d,ihydro-1,3-thiazol-2-ylamine their
tautomers ~md their pharmaceutically acceptable salts. 5 4 Compound
according to any one of Claims 1 tv 3 used to prepare a medicament. 5
Pharmaceutical composition characterized in that it comprises in a
pharmaceutically acceptable medium a compound defined according to any one
of Claims 1 to 3. 6 Medicaments according to Claim 4 characterized in that
it contains at least one campouaad. defined according to any oz~e of Claims
1 to 3 far its therapeutic 10 application in the treatment of diseases
involving abnr~nnal production of nitrogen monoxide (NO) by induction of
inducible NU synthase (N05-2). 7 Medicaments according to Claim 4
characterized in that it contains at least one compound defined according
to any one of Claims 1 to 3 for its therapeutic application in the
treatment of Parkinson's disease. 15 8 Process far preparing compounds of
formula (n as defined in Claim 1 characterized in that a derivative of
formula: R1 N ~. H R~ NH-C~-NH-~(~H3)3 (Il) in which ~1 and ~2 have the
sarr~ meanings as in Claim 1 is cyclized and is converted optionally into a
pharmaceutically acceptable salt. 20 9 Preparation process according to
Claim 8 characterized in that the cyclization takes place in an acidic
medium at a temperature in the region of 100C. 



1 a preparation process according to Claim 9 characterized in that the
acidic medium is preferably 6N hydrochloric acid 11 Process far preparing
compounds of formula (In as defined in Claim $ end in which It 1 and R2
have the same meaning as in Claim 1 characterized in that a 5 compound of
formula (IIa) R1 N''~ I ~ORb R2 ~ NHRa (lla) Ra is a protective group for
the amine function such as CO~, tI3u or Ac and Rb being either a. (1-4C)
alkyl radical ar an al,lGVxycarhanyl radical is subjected to the action of
a reducing agent so as to give the compound df fozmula (Ilb) R1 OH N R2 ~
NHRa is (II b) which is suhjected to the action of a deprotection agent so
a,~ to give a carr~paund of formula (IIc) R1 N ~,,, OH R2 NHS (i~c)   29
which is subjected to the action of tent butyl isc~thiacyanate so as to
give a compound of formula (II) R1 OH N R2 ~" NH-CS-NH-C(CHs)3 (l~) :l2
process for preparing compounds of formula (1) as deemed in Claim 1 far
which 5 R1 is OH and R2 is H characterized in that a derivative of formula:
Me N ~,,, H (w) NH-CS-NH-C(~H3)3 is cycliaed and is converted optionally
into a pharmaceutically acceptable fialt. 13 Preparation process according
to Claim 12, cha;actexized in that the cyclization Cakes place in an acidic
medium at a temperature in the region of 100C. 



10 14 Preparation process according to Claim 13 characterized in that the
acidic medium is prefer ably 6N hydrochloric acid. 15 I~rocess for
preparing compounds of formula (fV') according to Claim 12 Characterized in
that a compound of formula ('V'): O~N+~. ORc (V) NHRa 1 ~ in which Ra is a
protective group far the amine function and Rc i;; a pzotective group for
the alcohol function such as an acetyl or tert-buta~ycarbonyl radical for
ka and   30 such as cart-butyldimethylsilyl for Rc, is subjected to the
action of hara toluenesulphonyl chloride in the presence of a base in an
alcoholic solvent sa ~ to give a compound of formula (Vl] ORc (VI) NHRa ~M~
N ~' 5 which is subjected to the aetian of a deproteetian agent so av to
give a compound of formula (YlI) OMe N~ H (VII) ~` NHS which is subjected
to the action of tart-butyl isothiocyanate so as to give a compound of
formula (IV) as defined in CIairrt x2, 10 1$ AS intermediates, the
compounds of formulae IY, Y, YI and YII as defined in Claim 15. 17 - As
intermediates, the compounds of formulae R, IIa, Tlb and IIc as defined in
Claim 11. with. tl~e exception of ethyl
2-acetylamina-3-(2-ethoxypyridxx~-4yl)propianate. 15 18 As imermediates,
the compounds N (tort-butyl)-N'-[2-hydroxy-I~(3-methoxy
pyricl,in-4-yl-methyl)ethyl]thiourea;
2-amine-3-(~-zrrethaxypyridin-4y1)-1-propanal; N'-[
1-(tart-butyldimethyl-silanyloxymethyl)-~-(3-methoxypyri din-4-yJ )ethyl ]
acetar~lide; N [ 1-(tart butyldimethyl-silanyloxymethyl)-2-(
1-oxypy~idxn-4-y1)ethyl] acetamide. .A
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