; RSTUe3eSS| p26TT] USE OF 2- AM NO- 4- PYRI DYLMETHYL- THI AZOLI NE DERI VATI VES
AS | NHI BI TORS OF | NDUCI BLE NO SYNTHASE The present invention relates to the
use of 2-am no-4-pyridylrnethyl-thiazoline 5 derivatives of formula (1): R2
N~ -NHS RL N (1) ' m maceutically acceptable salts as inhibitors
of inducible NO sym“ummmm\mﬂ nvention provides for the use of

2- am no- - pyri dyl xnet hyltksxazal i ne derivatives of formula (~ and their
pharmaceutically acceptable salts fox preparing 10 pharnaceuti cal

conposi tions intended for preventing and { reating di seases invol ving

abnor mal product i onmwnwﬁ@%‘m[mnoxi de (NO by induction of inducible NO
synt hase (NGCS-2 or rmaceutical conpositions conprising the new

2-am no- 4- pyri dyl met hyl «shssazol i ne derivatives and their pharmaceutically
acceptabl e salts and the new 2-am no-4-pyridyl net hyl -t hi azol i ne derivatives

and their 15 phar tjcall I t Ni ' NU) is a
di ffusibl e rad%ﬁ%ﬁ%%?ﬁﬁwﬁmimﬁ@%&gﬁﬁg
pat hol ogi cal processes. A§INEGRENIRE S BNITURYBRE NG SYTRASE Ar gi ni ne, a
reaction catal ysed by a class of enzynmes called nitrogen nonoxi de synthase
or NO synthase (NOS) referenced in the internpational enzynme nonmencl ature 20
syst em underTheh@resghbdpvemtion relafes 1x the uspn P@@‘F@Wﬂﬂéylmwl'tp%‘ﬂéﬂe
whi ch are consi b e of which is inducible are known: - a
neur onal g&%éggslﬁgﬂ%WLS) was originally isolated and cloned from
nerve tissue, where it is a. constitutive enzynme. NOS-1 produces N(a in
response to various 2 physi ol o§rcal stinuli, such as the activation of
menbrane receptors in accordancelwi th a rnzcehani sm dependent on cal ci um
% ar_ i NaS) can be induced in

and on eal nodulin. - an induciMle
response to irnrnunal agi cal Chv/ s,N'f'lar exanpl e, cycol dnes car
bacterial antigens iu. vari Bs, for exanple) nacrophages,

endot helial cells, hepatocytes, glxsl. cells, and a | aflye nunber of other

types of cells, .The activity of this isofarrn.is not regulated cal cium
Consequent | yor tBHE Bﬁmﬁ‘ﬂ'@,ﬁﬁﬁcﬁpﬁbw P 1%?5%%“3‘99‘]‘6%@ sggtg%(sepr ol onged

perxods_ - an endott~el xal NO5 (NO5-3 r~r eNOS) is constitutive and
cal ci um cal rMmskuiniventidh plepiies éntthe bie ofd amingd-patitlylmaleylithiazeldnd dertvagvee! | s

of the vascul ar,  endothelium where it generates NCa in response to
physi ol ogi cdf dormpl @), cp sﬁ%ﬁe P&’@FF%"SPPW?#YM““BPM’]B salts for 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 pharmacentical 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 (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
20  system under 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



menbrane receptors. The NO produced by the neuronal and endot heli al
constitutive isoforrns (NQ--1 and NOS-3) is generally involved in
intercellular signalling functions. For exanple, tl~e ') 5 endothelial
cells which lie in the inner wall of blood vessels induce the rel axation of
the underlying snmooth nmu::cle cells via the production of NO It conrsib
tes inthis way to the regulation of arterial pressure. The NC pzaduced in
| arge anount by the inducible isofarzn,1V (~S-Z, is involved in~Er olio ial
pat|tal agi cal phenonena associated with &ute and chronic inflammtory 20
processes in a wide variety of tissue acrd organs. Excessive production of
NO by i nduction of NOS-2 therefore plays a pain in degenerative pathol ogi es

of the nervdhysigjagieshs “§‘El’é’m sych ag dhe é‘kta‘ﬁ*BPE of yembyang TeeqnEps dpcaceprdancy o
gl obal cer el 'n%ﬁﬁ:ﬁ Ezﬁfeﬁ%ﬁ@ SboSHidt calhagizpa, Parkinson's

di sease, Hunti ngton S el ~zner' s di sease, anyotrophic |at~;ral
sclexasis, 2~ mgrai ne ression, schizophrenia, anxiety and epil epsy)

Li | cewi se) asirdmdneibia Nﬁ)@ 52 an iNOSaaabe i8gugedrin responsé by immgnolegic

is i,avalve r.Qu 0 r gatar such
as, far exads #ﬂh P%b@f gosf IQﬁtﬂ}}‘ﬁiee’r’ ggl% é%é?gh&%%caﬁlgl i |1§ %g?’tg ﬂg{ﬂpﬁe %%Cﬁ as,
atthrasi §, afsr kewampler, nnmbplmgbnvmidompﬁalr ewllsaé:,epiﬁaaﬁm sglml sels.eand a3large

peritonitis astr esophage uvei t ai.n~> arr dr one,
gl oner ul onedm”i%f PP@Bﬂgy@Py?fa’é‘?]r&thl sacgﬁﬁy @oﬁ?saéﬁogomf\llfsn? ABE %fFég’ybeen
i nplicated 'd%ldilhlﬁ aratisbduentlyC ntali indhosd] Ne pi’bdttdémufgé afitRhtsasf NO' over
exanpl e, epitbelioms, ddenocarcinomas or sarcomas, az~d in infections by
gram posi ti \Rm&nggql B?ﬁ“?@gatl ve 5 intracellular or extracellular bacteria.
Tiz all situatiozts where overproduction of NOis deleterious it ther-efvre

appears to he;slesupdblifl NOg ﬁdesea bh%msadﬁ%r@at&fve NERdO¥al 8l -BAIRoBLII AL
Subst ances capable of inhibiting |~tJ~-2. However, given the inportant

physi al 3§i caleppedent. It Blaapelginglly ddeatifioh it hewelly of i@a@mhumgoelehum where

i bi 1 on of SRSAENST A RSB @ ARpRIGHCY vl hB TR kel b O

t he NC1S-. ~ membomemeceplurs i s because it i,s known that the adm nistration
of unsel ective i nhi bitors of the Nc7S isoforns results in vasoconstricti on

and in an | r.t I

1 ggs, RO oo B3] 8 neRfcaP e IR Bonsunty odtBims (RO agf‘f or
t he regul at |I¢DS€S) is glcherhBy finvalvedoin mcalcalimban sigradiingofuncEomc Fomexhplegeol .

' 19%9, : 17Q9- 5 e rff ts on the r i ovascul,ar stem are
detri rreﬁgal G °Yhﬁ£%1 Q%Wm‘éﬁl} emg?}'p‘ﬁ 05&%980’??%‘? dugeop felaxation ofs
Consequent | Vthe whBerdyif§ @Rloot #RBELE @BI1Y Glaothe préducB B W ST \Mea & outdNinbintor v
act|V|ty an NOCS-2 is si nlflcantly greater than its inhi bltory|act|V|ty on

NOS-~. ' pl aﬂa%ﬂqther%iq e e % or s are described in pirrticular in
patent applications 'VV094/i2165, w095111231 and W.~9G114$42. The present

| nvention refiNe ;sredﬁdea mwg@amau@crﬂyrmeﬂxmmambtmﬁﬁwosizl RARVOINE] inter
derivatives of fornula (1) wt ai ch:” either Rl aaxd 1~2 are identical and

represent a aifd Flbwth*vb?glqactl pl@nmrkaylasaoam@amthaa@te cindoshirpricoinflgmmatory
Cl-c4 ko R1, k2, is a hydrogen and the
E)t her ?gb 2% ¢ Fta \%}1‘3@%13%9?953&5:31\:1%;9%5 ad| cal, a hydr)c/)xyl gor a

chl ori ne

Excessive production of NO by induction of NOS-2 therefore plays a part in
degenerative pathologies of the nervous system, such as, for example, multiple
sclerosis, focal or global cerebral ischaemia, cerebral or spinal trauma, Parkinson’s
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 inflaminatory components, such as, for example, diabetes, atherosclerosis,

myocarditis, arthritis, arthrosis, asthma, irtitable bowel syndrome, Crohn's disease,



4 far preparing nmedi canents useful for preventing or treating di seases

I nvol vi ng abnornmal praductian of nitrogen nonaxi,de (NO by induction of

i nduei bl e N(a synthase (NOS-2 or i NOS). Zn the definitions above and bel ow,
the (Cl-C4)allGyl and (~1-~4)al kaxy radicals 5 contain 1 to 4 Carbon atons
in a strsight or brtuzched chain. The conpounds of forrmula (1) have one or
nore asymmetric carbons and can therefore be present in racemc formor in
the formof enantioners and of diastereoi soners; these also formpart of
the invention, alc~n~ with theix m xturegg Furthernore:, thG conpounds of
formula (1) may be present in the tautonmeric forml Q(ra): RR N. '~ S ~NH
Rl (la) These tautoners also formpart of the invention. Anobng the

ct~rr ~pvu~~d%3fﬁa‘mi{jgi gdittbaebdphapbil aefiak cuveity Wuidad didgyridooméeglomearddi on,
mention may be made of the fol [ ow ng cor,rpou%' 15 © .

4- ( 2- hydr axynqPiaFitiay Mpus exyEpsmatoqus and psarianis NS 23198  also.besn. implicaied jp the

4- (Z-chl oro- Ldi Qe 4 M) ENe ) &%, Ry dreQz ~teky yl | as,
4- (2, 6-di chl %’%@%yg{ d?éétail?yf&nﬁshy?) ?’zﬁg‘%‘!}%‘i rf?/?jﬂr' o?g’i, %&1 ﬂti%%lzrﬁp%? f-ﬁ'ﬁél{aﬁ?‘ﬁ. ne
t hei r racen alenbodrcinesias onaatcomasr and ini iafciprd by EIHRPOItYe 1 aremeaesativhd

their ph§r (r:rg.cwg%%%g@%rlo\ée§&gceeﬁhﬂglbgct§§£_ts, 20 and nore particularly the

follow n
(+)-4-(2-hydroxy-pyz~idi n-4-yl nethyl)-4, S-di hydra-1., 3-thi azol - 2-yl am ne
5 4-( 2- chl orr g situditions! whierect Veyprpductibndif lyQtie dele@rions itAbereforg appganeto be

4- (2, b~dichl Qro-Pyridin-4-ylnethyl)-4 5- dro-1.3-thia -2-yl amne their
t aut oner s an‘gsfrﬂ&%rmp’f?gf‘ﬁ% P’f"ré]‘éff?“iﬂ Sg@g%t b?cgng%ﬁ%? e %‘%\b%gaﬁéep{ ﬁ@gggenﬁ%unds
usef ul accoriﬁ'hﬂﬂtiﬁ? N2 Bewves ivdidtheaiiipoedhtephysiglogit slr pach, plapsl bpnheray
be nade of the fol]ow ng conmpound: 4~(2- h]égr_oxy-% o .
di n- 4- y| met hsanstisttige dispier NOP 3, tin apgicubr yin grauinting; arteriyle Bressufen il %,
| ts enanly o ek {3t R RS A0 of KRENOSRE 18bTo SHbUIAHaY (R 4RI Blstole
salts, gtrgd ﬁ%/r?%ﬁparthl%cu ar ylﬁﬂg foll ow ng conmpound: o ﬁ@d
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 repulation 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, W0O95/11231 and W096/14842,

The present invention telates to the use of 2-amino-4-pyridylmethyl-thiazoline

derivatives of formula (I) in which:

either R1 and R2 are identical and represent a hydroxyl or (C1-C4)alkyl radjcal, a
25  chlorine or a (C1-C4)alkoxy;

or at least one of the two, R1, R2, is a hydrogen and the other is a (C1-C4)alkyl or
(C1-Cd)alkoxy radical, a hydroxyl or a chlorine



10 (+)-4-(2-hydroxy-pyridin-4-ylncthyl)-4,5-di hydro-1, 3-thi azol -2-yl am ne
Its tautoners a~~d its pharnaceutically acceptable salts. The invention

| i kewi se rel ates to pharnaceutical conpositions conprising as active
principle a derivative c~f fornmula (1) for v~rhieh either RlL and R2 are

i dentical and represent a hydraxyl or (~ 1-C4) al kyl z~adacal,, a chlorine
or a (Cl, -~4)alkaxy; ar at 15 |least ane o~ tlae two, R1, R2, is a
hydrogen and the other is a (C 1-C4)alkyl or (C 1 ~4)al koxy radical, a
hydroxyl or a chlorine, and its racem c ngxtures, cnantiomers,

di astereoi soners and m xtures thereof, their tautoners and its

phar maceutically acceptable salts. The conpounds of fornula (r) can be
prepared by ey¢lpredafigg amederamyfitsi YRANT fdropiubmingRbr HrdaBinpHiCE b (TridhS
(rr) 5in which R1 and, R2 haye the sane nmeanings .as in the formqula ().
This cycl i zaPBermal Riedstion 9t eftff&'&lelaowuﬂ%éﬁ@’)ogy dndugtion of dadusible N
hydrochlorics%a$g$gmycmang@§@g§ medium at a tenperature in the region of
100C. Prcferehee Is given to uSing 6N hydrochloric acid. 'I'l~e derivatives
of fornmula (11) can bea obtained in accordance with the follow ng reaction

schene: Hz Rilu the definitigns aboveyamd helgws ther (EddFbalkbpbrad HOR-C)alkoxy Niadigaly | ~
GOORb (1lal . Lt o~ NHRA. : 22 (I1b) a b" d HRL ~
~2 NHRg - %E%%tcg%fﬂgc'ﬁ%%“ 1H§%§ﬂshy?ﬁfﬂﬁgh§§?ﬁﬁ§§ |( | ?\1 2 COOH R2

The compounds of formula (I) 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, along with their mixtures.

Furthermore, the compounds of formula (I) may be present in the tautomeric form
10 (Ta):

R2
S
NT =
P P=NH
R1 H (la)

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:

15  4-(2-hydroxy-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-~(2-chloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2,6-dichloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

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

pharmaceutically acceptable salts,
20  and more particularly the following compounds:

(+)-4-(2-hydroxy-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine



HR ,~C,~.IVHZ N'~ HZ~OHR2 (Ilc) a HZz Rl C~, H~l VHGSNHC(GN3) ~ N , ~
H-~"oH R~ (Il1) 10 in these fornmulae, Ra is a protective group For the am ne
function, such as those described by T.W ~i ~EENE, protective groups in
Organic ~yntbesis, ~. "WileylntersciencG Iyublicaticrn (191), preferably
an acetyl or tert-buxo~cy' caxboz~yt radical, Rb is a (1-4C)al kyl or

al koxycarbanyl radical, preferably nethyl, ethyl or 7

i sobutyl oxycarbanyl, and Hal is a hal ogen atom preferably chlorine,
bxo~or~.ine ar iodine. 'phe reaction a isbgenerally effected in the
presence of sodium (1-4C)al koxi de (preferably radi umetboz~ide) in the
correspondi ng al cohol at a tenperature between 5 10C and the boiling

t enper at ur e &f(2ehlare-@ytidinad-ylmethyd-4,5rdihydesa tBrtbiazel-2-3lagdneral |y ef fected
xn, an inerk solvent such as dinethylformarnide iu, the presence of lithium
iodide at a er. 3 bl eboperature bf the
react zoz~ zz%%ggﬁérlgﬂlggﬁgﬁggﬁﬁy%%&g&?%%a@?gﬁ ?%g?ﬁﬁlc?gﬂ%] , In the presence
of sodi um hydroxide, at a tenperature of 10 to 30C followed by ~ 0

neut ral i zat i twiastormsoued beirghartacedtinallplagceprablaosaltaN' ) wi t h subsequent
heating iz~ a solvent such as dioxane or an aliphatic (1-4C) al cohol at the
boiling tenp e I 1 ; .%rtﬂ:' i bly
ef fected by %\:ﬁlggﬁlg @F %%Hﬁa%?%fg%ﬁlg#ﬁ?dyﬁ {?e%’? -Egﬁngﬁn’%g?gt ure ullér{ﬁft ﬂfec?%rg%d?on
of 100C. &5 Readon emylbe rhaote dfithe fidloiwing corepoundr which Rb is an allcyl
radical is generally effected by the action, of az~ aliphatic (1-4C

al cohol (nmetlra<xnal or_ethanal, f f £ )= iyt Do ence of a

m neral aci d%@éﬁaﬁ?yémcﬁrﬁrqf}clmaegygg éf? 'dglﬁﬁfe&(r}fggr gxtlauzﬁog z(ta}]el&mgl%n 50C and the
boiling tenperature of the reaction m xture. For the derivatives for rwhich
Rb i s an i sohstssbemicc atiltmey,| its aghiaptibmensi and dautoiners iasd gibrier phdrpaséEwallyd by
the action of 20 ibot) tyl chlaroformate in the presence of a base such as
triethyl ar ni AREFPH gerf"?tﬁ’ert sol vent such as tetrahydrofuran at a tenperature
bet ween -20~ and OC. Conpound Tea is converted to Ill by the action of a
reduci ng ageaid mbepirdtulatly de; followirig compound: ef fected preferably by neans
of a hydride such as sodi um borohydride or lithium alum niumhydride in an

al i phatig. (1+.C cqohol or..tetrahydr.of t . erat.ure between 10C
and"30C. Tohhe COGRSBHERYBIFEE SpBr e b A SR BEp bt °
deprotection agent. ThE deproteetion reaction d for the conpounds for which
~a i s a prot & tdnemers ang it phatnveeuti®lly acceptable salts.

The invention likewise relates to pharmaceutical compositions comprising as active
principle a derivative of formula (T) for which either R1 and R2 are identical and
represent a hydroxyl or (C1-C4)alky! radical, a chlorine or a (C1-C4)alkoxy; or at
15  least one of the two, R1, R2, is a hydrogen and the other is a (C1-C4)alkyl or (CI-
C4)alkoxy radical, a hydroxyl or a chlorine, and its racemic mixtures, enantiomers,
diastereoisomers and mixtures thereof, their tautomers and its pharmaceutically

acceptable salts,

The compounds of formula (I} can be prepared by cyclizing a derivative of formula:

R1
N%" | H
R NH-CS-NH-C(CHy),

20 ()]



?m ne function is effected by any deprateati on nethod 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
tenperature in the region of 1000 Wen the protective group is a

tert-but oxycarbonyl radical this reaction is effected by neans of
hydrochloric acid in dioxane, at a tenper@ture 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) al cohol (nethanol or eth~nal for
pref erence), inphicnRi agd Rphavs thegams weuHBgs ft?fméhet"é’F‘PP?r@) am ne such as
trieth~lamne at a tenperature between 200 and the boiling tenperature of
the reaction gt gaﬁmﬁeaemggaﬁeaéd b hgbh<ofah deid mch\aewhracmm@raemaz are
c~~r can be prep In the sa from conpounds of formula (I111) for
which 2 is ~ anszqhydmamadimnaat a p:mper@tu@umyth@ eegion of y PATGreRmiarenceyis El‘(ﬂﬁd@e

| rreparation js nt hesi s x94, 486 and 15 Tetrahedron 1996,

42, 2725. N~"Z05 ﬁ@?yﬁfﬁoma&é oz The conpound of formula (n for which Ri
is OHand R 2 is hydrogen can be prepared in accordance with the foll owxz~g
reacti on Schame: derivativies hfiRsmauld41l) ckh -be~ghRbined- GFiabcdrd fhag~withiHRg fnllowing
c(~Cl~b b 1 ~C~,~NHRa N '~ H2~"(~H CH3 H~ O ~ C~~~NH~ NH2GOH wb d CH3
H2 O ~ ~~~, , RERSHORSSISe s H2 O, . ~ C~~t NHCSNHC( CHB) s

H, NHRa a H

R1 Cc I —_— e RA1 ('_';2
S Hal t . R
NI P f” COORb | COORb
COORb N. = COORb
b' l

H2
R ~C~H-NHRa H,
| (|3 b" A1 R C\E,NHHa
N. .= COORb = I |
N. = COOH
{lla)
c R2
H, H
]
H1 I u\ C\(?HNHHa d F" I o CH..E#NHQ
> |
N o ch'-.OH N ,,..-"' HECKOH
R2
(IIb) A2 (llc)
Je
HE
R1s_ O~ H-NHESNHC(GHy),
|
N. .= HZC....OH

in these formulae, Ra is a protective group for the amine function, such as those
described by T.W. GREENE, Protective pgroups in Organic Syntbesis, J. Wiley-
10  Interscience Publication (1991), preferably an acetyl or tert-butoxycarbony! radical,
Rb is a (1-4C)alkyl or alkoxycatbonyl radical, preferably methyl, ethyl or



| -N~" H2~aH H~ NHRa ~c~D~tb COc~Rb b H ,~ C~, H ~NHRa N~ Ct | OH H2

C~~ NHE~a ~ | Nr' Ho~~"(~Rc a H2 C. ~~, .NHRa ~* | _~NHXO~-QrRc O CH N.~ | ~
HNH in these fornmulae Ra is a protective group or the am ne function such
as those described by T.W GRFsEIV Ir, Protective groups in t~r~anic
Synti~esis, J. Wlcylnterscience Publication ( 1 ~9 x )) preferably an
acetyl or tart-buioxycarboz~yl radical, arid Rbois a (1-.Q C) alkyl ar au
al koxycarbonyl radical, preferably nmetbyl, ethyl or isabutyl oxycarbonyl. Rc
is a protective group of the alcohol function such as those described by
T.W GREENE, Protective groups in CXganic7Synthesis, J_Wley 10 Xuter;
;cience Publication (1991), preferably a sxlyl radical and nore
parliculi~rl | di et hy. |yl., The reactio f.ecte eneral ly
in the pres e#@é“@i‘”‘% BPrYI( P (%xas'latsk?))hah’cge’(l %‘Fell’é"g.f*’i?bg'oﬁﬁﬁ P.Wﬁt}‘é)f’fu n

t he correspogsligg al cohol at a tenperature between 5 10C and the boi I'i ng
tenperature of the reaction mxture. The reaction b is effected generally

in an inert solvent such as dinget e?ﬁﬁé‘gmlﬂam de in the ersexace of
lithiumiodi Héea?teﬂ%tl‘?tne#p‘ér gengrally f inothe arfgenase ob drdivay (Ldalkaxide a
of the react

presence of o %%Ctﬁgﬁllr eb}?alta ’aﬂt%gpcgirfg%ﬁﬁg fél?t(%“)l%pé(%h?&?ﬁ%we by 10
neutral i zZati Cbﬂ°®vamdtﬂﬁrboulmglicmpetamb§&mmanuohenmtmg in a solvent such as
di oxane or an al cohol Such as eth~u~ol at the boiling tenperature of the

s ooh o)+ HeEercPh 3 eEREHIP Aotk fLIBE SgRL RS BRloheli PRRRR R
for the deri yatprégénce RiFZithivim d6dil6 at & tampatamtb arfaﬂsmaén 160°€f bt tiedbdifing

generally by the action of an aliphatic (  1-4~) alcphol (nethanol_ or
et hanol for pUeReERtEHC ey tl?%r?aﬁ@‘bl*’é’é‘gﬂ"ﬁé’rcﬁsea“hﬁé\h& atig (r46) @leokel s Brur i ¢

acid at a tegRELRULE RAINGCREORIABNG: | tdplhiig Jie 18 RHRNE! R1RMc"By

reacti on m x For the derivatives for wh Rb is an

i sobut yl Hky enewalizatiornwithaquedissEbarefersbly §N 40 f1 anp é‘dthg@ubettcmenyhmng e a
action of i5 |_ar i

11 etnytamui RVPH sufh o8 ORI dn dlpktfe PEACE BEButt ot B3inR R pfibgme of
tenper at ure keirengionrmix@rand 0C. The reduction reaction a is effected
preferably by trzeaus of a hydride such as sodi um borahydri dc or lithium

bor ahydri de | ai | phat i and/ ofuran at a
t enper at ur e lﬂé?v@@ﬁl%’o ecfﬁ‘%%lyl'ﬁ aﬁrF‘i CF}"BHS © a]cﬁ %ﬁ‘}/"?'i‘)rlé’f PRI Badpy
any met hod oiaﬂﬁﬁﬁfémqgef@%feﬂmhgl function 25 such as those descri bed
by TW G~~1V'~, Protective groups in Organic Synthesis, X

186  Reaction b" for the derivatives for which Rb is an alkyl radical is generally effected
by the action of an aliphatic (1-4C) alcohol (methanol or ethanol for preference) in
the presence of a mineral acid such as sulphuric acid at a temperature between 50°C
and the boiling temperature of the reaction mixture. For the derivatives for which Rb
is an isobutyloxycarbonyl radical this reaction is generally effected by the action of

20  isobutyl chloroformate in the presence of a base such as triethylamine in an inert

solvent such as tetrahydrofuran at a temperature between -20°C and 0°C.

Compound Ila is converted to IIb 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 (1-4C) alcohol or tetrahydrofuran at a
25  temperature between 10°C and 30°C.

The compound IIb is converted to Ic by the action of a deprotection agent. The

deprotection reaction d for the compounds for which Ra is a protective group for the



Wl ey-Interscience Publication ( 1991 ), preferably by neans of
tort-butyldinc~thylsilyl chloride in the presence of a base such as a
tertiary am ne (diisopropylethylamne for 11 preference) in an izieit
sol vent such as dichl oronethane at a tenperature between 0C and 30C. The
reaction a is effected in the presence of 3-chl oz~aperoxyhencoic acid in a
sol vent such as di ehl oronet hane at a tenperature br;tween 0C and the
boiling tenperature of 5 the reaction m xture. The reaction f is efrected
in the presence of para-tol uenesul phoz~yl gchloride in the presence of a
base such as a tertiary amne (triethylam ne for preference) in a solvent
such as an al cohol (nethanol faz~ pz~efexence) at a, tenperature between
10C and the hgiihd fithctiSN Do fctedehyoinyt dipratéaivhi aethod khowe to thelpefdta skilled in
deprot ectaaz~ reaction g For the conpounds. for_which isS a Protectime
0r bUp 1 or -t haaAtinend i PET SIS RoRCSEEE oy P B, | GG PrPise it 8HaHRE dRol

function is : n s : t (=Tl
Sk 1 ed i "t NLEEEE Simiiea . SRR TIIRGIGE (D), ProriifoE et e
Prot ective grpoeipdivengronpanan asetyl kadeeal,sthisireastioncis élffncmébj' eueags oPagiemst i on

( 19~ 1 ). Preferably, 2chi Ve . [ C |,

radi cal a%d Mé%’cﬁﬁ)éx &P‘@?@&‘%@‘i""%&%ﬁ’?w@ l:s%l%é%gﬁpg‘lac‘r ag%ae§h§c%%grouP
particul arly i§ erdefdivwd:dicarbenily tadiday this trédction daeffectediby efchrr be tybsochivains of
aqueous hydroc,t&i,ori,c acid §6N HCL for grreterggq, at the bQxl xng

tenperat ure @FidiRgioene.At 22¢mpsraies 1B the FRgionof 30ty 1 is effected by the
action of tert-butyl isothiocyanate in an inert solvent such as an

al i phatic ( Irrd@acion@ielkffetRd B actionif ety tothibefBuerif &h ifdt baltaltl v
in 2i~ the prc;sence of g tertiary anm ne such as triethylamnc at a

tenperature Ko sinbatip§l-fhe alsehol (mythanpher ethanod foyrpefseenceh optionallveli um
The reac{ghon gha 4 ~al . s AR f i °

| Zydr oon] o1 ebEsfis S IOA ARTR suly bl WIHIBARE. @ SpSaLEs PUTLA0C
regi on of 100w thefbailiey temperdtane afithg reactionPnistéeence is given to using 6N
hydrochl oric acid. 25 The conpounds of fornula (1) for which either R is
QAl k and R2 i I -~ I , .
respectivel yﬁ?%%{‘%gﬁg%rfﬁ‘?“g?m%%ﬁﬁhgh% }?fxbdrzﬁaha%gﬁﬁe??ﬁgg(%ﬁfafeg B—fhgnd
R2 i s hydr ogeamerwds framccoRBoands O forimplaa(IHy Fert wihich & ishe silyl radicd ppefarably of

structure Hal -Alk, | f S s a hal n QIT; referabl ) l.or.Lpe
brom ne or | i ney ERisRERhT, T80 BronBalo ds ADATbEEF S ol 48 fupa
Thi s r eath xaZTetrabedzomn 988,142, 2fFsected in an inert sol vent such as

di et hyl f or manude, di net hyl sul phoxi de, di oxane or tetrahydrofuran in the
presence of an acid acceptor such as a a trialkylamne (triethylamne far
exenpl a), an al kali netal hydroxi g (sodi um Qg2 pot assi um hydr oxi de far
exanple) or an alkali nete! hydri O i.de for exanple) at a

t enper at ure between 20C and the boilinp terqperatdre of the reaction

m xture. The conpounds of formula (n &h.e.4%o0l ated and can be purified by
the usual known 1 (1 nethods, or exanplefby crystallization, chromatography
or extraction. oy4

The compound of formula (I) for which R is OH and R; is hydrogen can be prepared

in accordance with the following reaction scheme:



The enantioners of the conmpounds of fornula (1) can be obtained by

resolving the racemc m xtures, for exanple by chromatography an a chiral
colum in accordance with PIRCKLE WH. et al _, asymetric synthESi s, vol

1, Academ c Press (T983), or by formng salts or by synthesis fromchiral
precursors. The di astereoi saners can be 1 ~ prepared according to the known
conventional nethods (crystallization, chromatography, ax afrom chiral
precursors). The conpounds of formula (1) can be optionally converted into
addition salty with a zz~iz~eral or organigc acid by the action of such an
acid in an organic solvent such as an al cohol, a ketane) an ether or a
chlorinated solvent. These salts also formpart of tlae 20 invention. As
exanpl es of pharnaceutical 4, accept aiMRa salts nmention may be made of the
followi ng salts: benzeagsulgphonate, Ihydrobronlde ﬁ&dxa£1~lar| 0, cbirammﬁa
et hanesul phonat o, f urfp e, d*%conatn1ctmm%ae i set hi anat e,

nmet hanc; sul phonat e, Neth¥l ez~e- bi s- - oxynapht haate) nitrate, COORb
parmpate, 25 phosphate, ~salicyl ate, thate, sul phate, tartra ' COORb
t heophyl | i neacet ate and p-tal uenesul phdz~ate. 'bh ounds of fornula ()
are inhibitors of inducible NQ syathase aax e-2 b]'~ synlhasi (NGCs- 2)

and thus aze useful for preventHpg and eating disorders asséciated I

wi th excessive NO producti GQHJNHHﬂHtIp|e scl ezoai s, focal "or Hyl oba
c~xebral ischaem a, cerebfal @ nal trauma, P@rklnsons dis e, .C. H.NHRa
Huntiu, gtozr's di sease, , heimﬂOHbdhs&%y%—éwg%&4ephic lflat etlal
sclerosis, mgraine, depression, schizophrenia, anxiety, epiN , CQOH
di abet es, atherosclerosis, nyocirditis, arthritis, 5 arthzosxs, asthmg,
irritable bowel syndrornc, Crahn's disease, peritonitis, gasfiro

oesophageal re~, ux, uveitis, GH,llain-Barry syndrome, glonerulo neghritis,

| upus eryt hernatasus, psor - HINHRe owt h of certain forns qf tu&ﬁguhﬁﬂa
such as, for exanple, ep|FHET|o . adenacar ci nfmas_ar sarco Skyan dc
|nfect|ons wi t h granpasi NLV, OngIéﬁs negative |ntraceilulaqu
or,extracel lul az' bacteria. 9 a Th activities as NOS-2 an S- §E “ORe
xz~xb|tors were determ ned by neasuring the conversion of [3H -L arglnlne
to [3H -L-citrulline with, respectively, an N05-2 enzyne fractio Cextract ed

fronllungs of . rats or mce treated forehand wi th |ipopol ysaccheridcs (10

rng/ kg i 7 urs bé&hore tissue h Westlngﬁ and with a commerci ai,

preparatlon d$ Q‘ nary 4gnﬂﬂﬁmds ver e Lo, 1. BHRat

37C for 20 to 3 m utea in thepre e ce m{mﬂ(taL_hES llact]vity) or

0 p, M (for NOS-N |VH§C§;9&%f [3H) L-® |n|égC aM of N H,GuM_of
i i lriMof DT f ©a HEPES buffer (50

tetrabi opterin,
. pH 6.7) containlng EEﬂrtglrnl of cal madul xz~ and 1 25 mM of Cad z when the
NCS. -3 activity was Yo, easured. Zncubatxoz~ was stopped by adding cold
HEPES buffer €a0 mM pH 20 5.5) containiixg 10 mMai EC3~'f, A, and 500 ny
of a cationicAion_ exc iy GO0W 3~8, coulterioza: Na' '~ to
separate the ? Qﬁﬂgﬁﬂé ?ggﬁ&%ﬁ@ [ 3H)i- L C|thufl S 5 m nutes,
duz~ng which th p ﬁ<§ettled out, tla@ residu tiviity of the

li qui d phase was asuredﬂmm a scintillation count i ™1 héNpresience of a
sui tabl e scizxtillation liquid. The yield of the recovemw'oW t he 25
L-[3Hcitntllir~e fornxed was able to be estinated using

~[ 14C-uTeida]-citrulline as external standard. '~ he NOS-2 or NC15-3
activity vas ex ressed in giqonale s). of [3H-L-citrulline_ forned per

m nute per il [theseatorgplas, Re df @ proiackive aroun Ky the amming fuaphion sugh ad thoge; | n
this test an dtakeley@%,z 'IGWZVGREENE hErotéeRRid cgfro&ﬂaemce&@aﬁm%afesfs%murﬂc}u)

is less than or equal
5 TInterscience Pubhcauon (1991). preferably an acetyl or tert-butoxycarbonyl radical,

and Rb is a (14C) alkyl or an alkoxycarbonyl radical, preferably methyl, ethyl or
isobutyloxycarbonyl. Rc is a protective group of the alcohol function such as those
described by T.W. GREENE, Protective groups in Organic Synthesis, J. Wiley-



The selectivity is neasured by the ICS NGS-3 | 1CSa NOS-2 ratio. This
selectivity is greater than 45. 5 The conpounds of fornula (1) are of | ow
taxicity_ Adxx~ini stered subcutaneously to mce, their LISSp is greater
than 40 nyl kg. The exanple below illustrates the invention
non-limeatively. ~x~rnple 1. (+l-4-(2-Hy clrox~pyridi~,-4-

lyl) -4, ~-di hydra-thiazal -2-vlamne ~a CH SNH2 N~ N A suspension of 0.4 ¢
of N (tart butyl)-IV -[2-hydraxy-1-(3-nethoxy-pyridinl5

4-yl-methyl )ethyl]tluourea in 4 cm- of 6NGducous hydrochloric acid
solution is heated at a tenperature in the region of XOUC for 18 hours. The
reaction m ~cture is subsequently concentrated to dryness under reduced

pressure (2 Kkmarspieace Rublientiond1 971, prefarelly 2wyl sadied andanoreiparticadriytert-
obtained is %gg;@#b&%lﬁbﬁ cnB of distilled water and the m xture is washed
wth 2 tines chl aronet hane. The aqueous 20 phase is evaporated

under reduced pressure (2 kPa) at a tenperature in the region of 404C. The
residue is tdhentcaption shis2effécied ghiereily 1mfthetpteambe afi sodiwe A e4 Gt elitokide

dryznmss undez~ t.he .canditi ag=s. d i.bed a t.hen d ied in en _under
reduced pr esi?ﬁﬂter%qﬁ B ‘méf‘ ﬁﬁxefh&tcmrgsqo&d%alg 6#1 ag<mp é?“rf%\?"’%ﬁ%urs
This gives 0.183C@na@thewsiling tkm erature of the reaction mixture.

4-(2-am ne-4, 5-di hydrv- thxaza -4-yl met hyI) 1H gyri d3n-2-one ~5

hydrochl ori d in the for al el olid, which ca

oot oxi ot el sTBEsaREOR 8 egiag deheralip i pm HsE HiveEh Rk SEpltiH G raamie i
CHat ALCEL ODtHé)presencJeBof:qithim licide RE Rt RAGerAiRabeivebs | WOPT! A AR Bbifog! €
(801201 0.1 by volunne). The fractions containing the expected product are

conbi ned andt@bméfmfr af dhe apAsdion ruairbee dorpeles du g Liphric a()l -4 elcekatgerteur e
th h d <
in the regi Og,lrjérl (S’Tp%}ﬂ“ﬁ‘ BParoRfde’ 6514 ‘t‘&nfr:]e?atﬂfé &t 19 ® Wogézg}lmﬁhibg

reduced pres at a tenperature [ e region of 5 _

gi ves 0.00231 ngulaaillz(ampn 4#1&26N)lﬂl€hw;th|csybsa&iumt4wghmmimyIsy)l-vénﬁsmthmﬁcdlmane or

tl uazol - yl ar nxne wZx o ~-12.1 +1.0.7 in bl V

spect rum (306‘“!@&??10’( ﬁgg)ﬂﬁgﬁdﬂ%‘, a%iﬂ? ?oﬁllﬁwpe?q D?ghe mﬂ&m“l/%”‘%urﬁhd 7 11z
l11); 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 Ihelreactimd b7 iH eﬁ'zsctefll—brpfedabﬁjs meeaﬁi-l)a,f BN hyddst:hlalic- aBidSanaad

1.5 Hz: 4 (d, =1la6.SHz: Il~); from$.~0
to i.40 (ver}erﬁ?&r@tﬁfgf\@gﬁﬁ?@%%%@d% ht : 2b 1); from9.60 to 10.40 (very

ext ensi ve unresol ved nt:

(tent-Butyl) THe- fedethmx bl- fbﬁmuibﬂxamvrﬁaﬂlwmaymmw la | atleginpadicat Rs @fec@d. OH

N~ SN 15 A sojJution of 0.3 of ..
D am no- 1B (3 SRRt R By Refn 2P o liphstis, A0 pliolse) @etbeol s haed for
ethanol is a@mﬁﬁch ihthO pRBIeIBY Ohhidepdlta it futh dsSQITNLAC %EHA % BRfeidage t ho

rea, ctian m Xture ISDStI rred under an inert at m)sphere at a terrperature in
the regi on obebyend@ € snd thye bejling teropergurel dy reapommixture; Fpithe|derivatives

| sot hi oCyanatgg, ivfi cRAES @rgﬁb?utgg%y%é}ﬁo@@%&beﬁ%f“réﬁéﬂoﬁ i %ﬂ@ﬁt@& %En&%l egb?'| on

terrperaturelz~t e region o hour's fter coalin
mxture is cdmmﬂtona:tfe\'rbbutyl c¢hlpneformata die therprehcoexioha baesuch aPtricla)larainedn

tenperatagke in.the reagion.of 40C. .T oi | obtai ned ur d

chr omat o%k? apfy* uef’iﬁ%qﬁ%’ll 8‘6?43 ?f‘rtsggft?'ﬂé&??ﬂ % ﬁ%m%?{atgr ec%?s“dgﬁl c#ob §|a|n8¥)a Cyel
(particle size 25 40-63 Vim dianeter 4 cm height 22 cn), eluting wiih a
di chl or onet hdht eeduetinn nedclOfcdspeiiadted prefarable biyaBdns T athyalyide ghieclngs scalingn

o oduct ar'e BARGe ofF BB nPORMVATER thath ABHEREAUGRGLS Aee o Ailoeq)

at a tenper atdtfaylfofiifaR af & Gnderathretdvesti®CUHMED°Q. 4 g of

The protection reaction d is effected by any method of protecting the alcohol function
25  such as those deseribed by T.W. GREENE, Protective groups in Organic Synthesis, J.
Wiley-Interscience Publication (1991), preferably by means of #erz-butyldimethylsilyl
chloride in the presence of a base such as a tertiary amine (diisopropylethylamine for



1~ N (tart
butyl)~N -[ Z- hydraxy- 1. - ( 3- met hoxy- pyri di n-4-yl ~met hyl ) et hyl ]t hi oorea iz~

the farmof a yellow ail. ~~2Cl~ infrared spectrum 3620; 3411; 297Z, 1614;
1561; 1532; 14D0; | 3 19; 1 1 61; 1041 and $15 crri 1. 5
~- Ami no- 3- ( 3-noet hc~xv-pvridin-4- | ~~xopaz~al OH N "'~ NW A mixture of 1,

.2 gc~-FNJ[ 1-(tart

but yl - di et hyl - si | anyl oxynet hyl ) - 2- ( 3- net haxypyri di n-4-yl ) et hyl ] acet am de
in 60 cm~ of 61~ aqueous hydrochloric acitl solution is 10 heated at a
tenperature in the regian~ of 100C for 30 minutes. After it has cooled to a
tenperature in the regi on of suf @Gent vol une of 30% aﬂueous §8di um
hydr oxi de soIPEthFWﬁcQ)dnéP\}’ée‘ES‘ﬁVP‘EISB%lbaSt rqmeethags 8t 3 tHmpEFLe beivegg O
mxture is exhiagéed With 3 txznes 100 cms of ethyl acetate and the
organic extracts are corrabi ~ned, dried over maguesi uxn sul phate and t hen
concentrated to dryness under reduced 1 ~ presfiure (2 kPa) at

t er r Aper at ur &hprreadiienrecigiesiecisd 1&(9@ DPresefics of Syeddorgperogylmzoic acid i in a solvent

2-am no3- (3- op tHafls #tl2)erhn@afRE BAweb g'%crﬂcﬁf

yel | ow col our’ e@@ﬂ\S% Hml n raat?e gg)g%t r ur%lggzggng 5; éﬁgemfe&at}lreﬁf
1561; 1409; is@actionmBxwel | )44 and 815 crn ~. 20 N f
1-(tart-butyl-dinmethyl-silonvl oxvnet h~yl)-2-(3-nmethaxv-nvridin-4-vl)eth~l1la

oot Tt o e bpticl £ 14 ERedia i 5 Sheflneb of Fahd-Ribeneouiphony! chloride in the

150 ermu of amphyenewief mbﬁdealnoh as 8 tartiafyxantinei(tristhylaniné forpmfanmne};m mhangaht

chloride and then wt .9 C of .trie m ne, The reaction ~e IS
Heat ed-ata stihpb M iltoBok (el S BRteGoRht ¥ mrsror et Pt e

concent r at ed pandfy tehPeriafe oP RSB RN(MIxhEE2) at a tenper ature |n t he region
of 40~. The resi ue is tal ~ez~ up in 200 cnB of dichl oranet hane and washed

with 3 tines 150 cnB of distjll ter and with 100_cnB of saturated
aqueous $8di Lﬁhc(q;pg}t;q}pnggpqﬂm&fm cosmRpuas Io5yeieh Ra 1g)2 PeofeciMe 2TRBR) f¥si um

sul phate, . fighd snar MACdGR I@@Bfai(%fe@ﬁ@'grﬂéﬂﬂ $or th@ diteRs! MheFs s %ﬂ@é’teh fg) at

atezz~ perature|nthe reg|ono he residue is ur|f|e

chr omat ogr aplsy depeiecsiog srethedkrnyetothe prsen skiledindthe ﬂﬁnﬂ!ﬂ‘ 1n§1amwéa>;gb¢se
ticl d
&P ehi or oet hEacHBeo o Wy GRERN, Eroblihivd st HE o i SR, I sy

col | ecti ng f faetscianse thh&lmm(ngﬂherfmﬂﬂymlscmimpmtmﬂvg grtmp Bapead axktyl
pr oduct 757e cQ and, caz-~ antrat ed_under . reduc ressure.(2 kPa) at
P epor at 15 e AHAEHISY IS Broipcie o0 RE & f oy UG aestad Bt papud durty R
1-(tart-but y%ﬂblﬂiﬁhdl@lsﬁﬂl iy reebion ihwifectéd by means of aqueous hydroch]onc acid
{ 3- met hoxy- pyr| din-~4-y g}g{efl hyl gwcetam de, in the farm of ellow oil.

BF

CCl4 i nf r ar edONHEEL fog gce) 76 Hie: bojlipgyempgranire 9 H!’&mﬂ?“@%&m WE2:  1499;
1399; 1255; 1 X X7; 1043 and 837 cm 1. 20 N f

1-1"t art - But yhedisaicAH tseiffcartdlbyheriting af—tan(bihtmsd@hibcmamﬁ -l her€kdvbmtac et
amde ~",~ION+ "~ O0OJ NWO A mxture of 21

of
[ 1- (tart- but yhclipsran ﬁl;phaéw(éﬁﬂ)@)@ﬂbe% frysthansl ef)ﬁhmlrﬁoupsﬂ@re@w opterallyrini de
in 250 ¢ Ofipd Il RRidander re,
is adm xgg gr adB&F+y Wt g %aﬂéé@%%h gﬂ%p@r oxybe%zmﬁl@dg@?%tbc%déw?\jyﬁe%
is heated at aadttmmhagtmnpqmtutmme@ammmmmfor 30 minutes_ The
reaction m xture

The reaction i is effected generally by means of an acid such as hydrochloric acid in
aqueons medium at the boiling temperature, in the region of 100°C, of the reaction

mixture. Preference is given to using 6N hydrochloric acid.

25  The compounds of formula (I) for which either R, is OAlk and R; is hydrogen or R,
and R, are OAlk can be prepared, respectively, from compounds of formula (I) for
which either Ry is OH and R; is hydrogen or R, and R are OH by alkylation with a



1~ i s subsequently cool ed and then washed with 3 tines 200 cnB of saturated
sodi um hydr ogencar honate sol ution and then with 150 cm~ of distilled water.
The organic phase is dried over nmagnesi um sul phate and then concentrated to
dryness under reduced pressure (2 |cPa) at a tenperature in the region of
40C. The ail obtained is 5 purified by chromat ography under argon pressure
(50 kl"a) oz~ a colum of ;silica gel {particle size 40-63 um dianeter 7
cm height 37 cm, eluting with successive diclzl oronet hane- net hanol - 2. 0%
anmoni a m xtures (971310.5, 9515/0.5) 90/49/0.5 by volune) and collecting
fractions of 50 em. The fractions contai'ning the expected product are
conbi ned and concentrated under reduced pressur a (2 kl~a) at a 10

t enper ~. t ur e chnbhed b @@ HAOLK, Hal réprébed8s Hal&gdh ﬂf)rd\{prefcmbly chlorine,

[ 1- (tart butyl d |Prrethyl ~si | anyl oxynet hyl ) - 2- ( 1- dxy- pyri di n- 4 t hyl ] acet am
ide in the faromi ax igding)oandohlk haﬁrﬂmm%m@vﬁﬁﬂw{% dorppla ( {) SIeRrtgs, S

o5 Ty, 11-1 geherelienchel hen Mkt el sy o Wimchiliopgific Gl 27

2H); 3.96 (misulphblide/didRarfedor tdtrahydréfaravlin)the prei@ndedof ah dcid ac@phdr:suthps a$ X2

d T=7_Hz ~ut ~r| - di.net hvl -.si | vr|d|
I(r | et hyl ﬁaoéﬁ’ép&'&@’?‘? ,(?{-;e'ﬂg;tlﬂnaeAfog g‘f)oﬁmo?ﬂ(% atguf %gﬁmx‘ o Bubihih i
(1- hydr oxy metdapdssidm HX drsRide Zfor éxXanm fb!"ahaﬂﬁﬁlﬁnmdiﬂ hyﬁrm (Eﬁﬁuﬁﬂhﬁdmie for
di cl ~l orvmet hane, with stirring, is adn xed with gw?f tert

but yl di met hy |e§ﬂmplc) @bmmmramab@t%ﬁn 2070 apg thyy btalm& RE5ones ol \hg tpgctionay e
run in dropwrﬁi ~e reaction mxture is stirred for 24 hours at a
tenperature in tL11e region of 20~, and themdistilled water is run in. The
organi c; phase is separated by settling; and then washed with 3 tizx~,es
250 crn3 of dihetdompmundané foranda () tere Bobteshandeansbe pheified| by She yeab ksowadi um

hi d | ug | phat 19
Fil ter o' na el s lab R Rl RO RIRRIRG P eg) o

tenperature in the region of 40C. The oil obtained is purified by
chr omat ogr apiBheunmistiomegaf the sompoendssef foomnl) (Ipearabe gblatneddiy gisblving el

(particle size 40- 63

(o ehi or onet haREHECHARGP 2055%Rn b ohifmetFdly 82 a il &l albdladte

col | ecti ng f rnaei PIRRGKDE WHOcthasy'ﬁnaetfrmaghﬂmms vant aAmdngud Hnesexmssp,
product are conpi ned and c ncen under. reduced pre at a
t enper at ur e ﬁ%ﬁ'ﬂigﬁgmﬁeﬁ‘i t§Qr Vf”yﬂ %nﬂwﬁccé‘isoés JP“ Nﬁaslé éoitoimérs dBh b2
[1-(tentqQut Bﬂreﬂ\!réﬂﬁ Q&’émdin?anlﬂb' ORI - %oﬁ@ﬁhbﬂéln ﬁlembhﬁt litysanekas, de
in the fozzn of white so . Mass spectrum DCl ml z= MH ~ 10 N f

1- Hvdr ox ~a~@mmtggx(aphv,|qz.ffwmcw)l@rmar%ﬁet ani de OH N ' N H A sol ution of
21.5 g of ethyl 2-(acetylaznino)-3-(4-pyridinyl)propanc~ate in $0(1 cnB of
anhydr ous anefﬁeaawﬁpmmm br %ﬁﬁuwa) b 69&611@19 ddﬂeé&ecﬁﬁﬁmﬁmﬁéﬁmtsswaﬂ@ xed
1 ~ gradually with 7 g of sodi um borohydridé, during which the

t enperat ure mmheqbpr beganio a.urt:by ttiecaction of Fesh an acidirean grgepicrsobyenhsuck as an
tenperature i r

concel ~, trat agcoklﬁgearﬁab% ﬂ;?)e?éjégac{hé %ﬂﬁ%@v&?%@e@%%ﬁ%ﬁliﬁ’ﬁﬁe 1 E)tue regi
on of 30 Thevengion. due is taken up in 450 cma of water and extracted with
4 tinmes 150 enB of dichlorontthane. The aqueous phase is 20 concentrated

under reduced, pressu ezz~.,Reraiure | 0 C.
The residue |‘% iﬁ?‘f’?fcéo‘;fﬁeh‘t%ﬁﬁ%ﬂ%%@ é’ﬁﬁ’ipt oS %fﬁ%‘ﬁgﬁrgs ub(reeg"tagﬁ ifP%% on
a col um of stbnwaaggehal(qoar bénzkgesalphenste 6 Ryddobrortidejrethytrolblorics] fhiticgét 40

cm, eluting d| chl or opret hane- rre hanal - 20% anmoni,a xture x 010.5
by vol ume) ar?g'l‘ B]?RWRJ f S Yhs of “3'38“*5?\’8 ) tePrac‘f‘?t Lateont %T‘%?‘H% t he

expect ed proGhiifineiHphirate,C ik n@-ﬂ}i’s-ﬁ%‘jﬁiﬂiﬂﬁa@‘@ YRERE, reghised ﬁﬁﬁ&&b‘r e
(2 k,~" a~ é at a tenxperature xz{ the regi e~n of 40C Thi's gives 22Gg of N

(1 hydr oRSetrhpspimty, pyqallaylﬁm suguinae,) ekphats, o dartets. dé-hF?PhYHé!wF"éﬁtﬁFofﬂﬂért
oil, which s%@glﬁé‘nfg@gh&@&%pectrum (KBr) -3279; 3200; 2865; 1$47; 1609;

1560 1374, 5, Q07; 80G 56G and 517 cni t. Ethvl 2-f

acetyl am na)-3-(4-p, ~Xl ) pro~anoate 5
The compounds of formula (I) are inhibitors of inducible NO synthase or type-2 NO

synthase (NOS-2) and thus are useful for preventing and treating disorders associated



OaN.~". O,Asolution of 49.4 g of diethyl

2- (acetyl am no) - 2- (4- pyridanyl met hyl ) mal onate in 600 cns of absol ute

et hanol is adm xed dropwi se with 51.2 crrx3 of S1V aqueous sodi um hydroxi de
Solution. The mixture is stirred fc~r 1 hour at a tenperature in the 10
region of 20~ and then 21.3 cnB of 12N aqueous hydrochloric acid solution
are run in drnpwi se and the reaction mxture is heated at a tenperature in
the reglon of 70~ for 5 hours. After it ha.~ been cooled tt~ a tenperature
iaa the region of 20C, the reaction m ~ctyga is concentrated under reduced
pressure (2 kPa) at a tenperature in the region of 50C. The residue is
taken up in 200 enma of cold ethanol and the 15 precipitate obtained is

washed with iih sfessile NG ppdduetibs, QicharOomultiphe séletdslsqfgeal Br e catdbeal
under the conditions de CI‘I bed above. '~'ltx5 operatiazt .i5 Ganed out a

nunber of ti MsYagmiag ral ooF EpiBok tenmas Sarkinsonry diseaws. uwngin s alisqassn
m xture. Thi 3 f
A _eg@?&él i 39 | %ﬁ?é‘ﬂ‘o hic lateral cle]posmrh O?J%mtne depression

2- (acetyl am no pyri |ny noate I1n th or atage- yél | ow
ail. Mass spednzmpin'ﬁﬂa,t anxietyr 2adlepsy: ~diabetes 7&hdtosclbrofidAanydcardifid, afhis; N7+

nmlz~93 Cs se peak m.z=4 H3p+. DO et hyI -f, .. s

RGet vl ar o) FEEHR, e eI, PYYA) Gt gisease, Peripritipn SH6TO-—. ¢ o
adni xed i n sigaédphRgsal Ixeﬂﬁxwmans G\ﬂlmﬁ%‘ér Eyndrédabh gﬁirhérhldfi&p%ﬁ@s, MRl an
i nert atnmowpt-~ez~e. ,A fter all ‘of the sodi um has beén consumed and the

tenpErature KEShemBRtOFHe@SPBasms.f thgueewilh Q héertvéguf@ﬁnwfzt;@omz suchf aglj &rhy|
5> acetazni dopgz f&zegﬁ Iﬂaﬁﬁasa%ﬂ&%cﬁic%ﬂasa&d %#%8 %ﬁe& ewhegmn"“ th

stirring at ate re In the region of our mnut
suspensi on oi)oﬁmysoggmn-negmgcndmaelﬂl#hmnﬁxﬂmcﬂldhqrdmohnem de in 250 cm of
et hanol is subsequently run in rapidly and the resulting suspension is

mixture 18 oTBERATHEES Sl v R Sndian ofiln Bty eab sl

a tenper at ur eonversibe dﬂi@H]l:L@fglﬁﬁEJ toT e]Iesitliend Svitlgkespactively, 2A0NOE2 of

distilled water and, is, neutrallz d wi,th 1N aqueous hydrochlg c aci.d .

sol ution unt iERZYMe FEpHORSeXiEG 8“‘7 lunggeof gats ofls miRe Jrratadh gtor %1138501"’58 to

a tenper at Ufgq %&gﬁal%@hdrﬁﬁhoﬂo(?ﬁg/ﬁg 2}5‘0'6 Bbﬁfseﬁﬁgreaﬁgsﬂe' Afrvbé wihoguct

i s washed vvlt nes 50 cm ~ water, 1solated with s t|on andthen

dried in an evemenideprepagativad of bovire yeeomabinay POS-3t Tha ewpgoands evers t he
40

T cet |7 amsuBiisd By 30 o 2WNoS Pfifesi e Brelbncti R SUM (for NOS 2 activit)

Sol |$d 1(():2%01 Sf; |5mf ;ém; ¢for mm anﬁvazm;f [mpﬁ-argﬁihel, 11088 Jof WACPH, 1%O M bF02;

11~ a onoe ~r| di ne

hxdr obr ozni d&etibio erg},nl hilé’éﬁ@éu@‘iéﬂéo Enl?f‘t‘) ”Pﬁ‘q P%ﬁﬁh@gﬂ%dﬁ)ﬁﬂﬂe

broni de in 738naiBa@10 dipshl OF AMBLAARELInIM 0B Bl 6 CEG%%@I::M&Q%OQJB AR

at mosphere, is admxed ra wise with a solution of go
4-pyi i dyI car Mﬂﬁélleﬂshfe%l)m@ ionowagistopped by adding anld HERESttavifse (HIQmM gl ng

kept at t Gine 116 12 1,2 t eratur.e in
t ha regi on ofs @a%niag ﬂgurs g%’.] ﬁ\tdhéﬁqir? o %bl éﬁ%rngcdu&} eﬁ%@: Bs &g s
filtered of f (Aﬁsomawmhnﬂeﬁbm m*)oﬁo ¢epd:mr ﬂla‘efﬂe]dea@nﬂne Sedrat he w{g.m.
sucti on. ph| .Ves et i di ne ydr obrom ¢
the form of &1 e, é‘gﬂ'% sﬂ@é‘?ﬁuﬁfﬁgnﬁ ﬂf'ﬁyi’B%F 4:1%92“%1’?1
peak n z=~5 GRilmctivity of the liquid phase was measured in a scintillation counter in the
presence of a suitable sciptillation liquid. The yield of the recovery of the
25 L-[’H]citrulline formed was able to be estimated using L-[**C-ureido]-citrulline as

external standard.

The NOS-2 or NOS-3 activity was expressed in picomole(s) of ["H]-L-citrulline

formed per minute per milligram of protein present in the reaction mixture.



The pharnmaceutical conpositions ac~c~rdiz~g to the invention are conposed
of a conpound of fornmula (I) or an isoner or a ta~ttoner ax a salt of such
a conmpound, in 5 the pure state ar in the formof a conposition in which it
i s canbxned with any other pl~arn~aceutically conpatible product, which may
be inert or physiologically active. The nmedi canents according to the

i nvention may be enployed orally) parenterally, rectally ar topically.
Solid cornpasitions for oral adm nistration which can be used include
tablets, pills, 10 powders (gelatin capsullds, cachets) or granules. In

t hese conpositions the active principal according to the invention is m xed
with one or re. inert dil ts, such as_starch, cellul ose,_ sucrose,

| act ose or s irEFD‘i 3 teﬂn%ﬁmaﬁg’gr"i&mme’ éﬁ o of the compasly oL fopRulad) s dpss
conprise subshapsesyl #elo ioan the diluents, for exannple one or mare

| ubricants such as hmagnesium stearate or talc, a dye, a coating (codeed 15
tablets) or a varnish. Liquid conpositions for oral adm nistration which
can be used iH selestipity as measised by the ICsq B8 43C NOBR Iatios Thisuslpetivity ks,
eZX~“|Si0”S’é%&hﬁﬁﬁa§ﬂg elixirs containing inert diluents such as water,

et hanol , glyc®ro vegetable oils or liquid paraffin. These conpositions
may conpri se substances other than the diluents, for 2Q exanple wetting

pr oduct s, 5sweBteetmnpiunidkiof [femmda 1) 4ré af dow itoxjsitprAdinisténed anboutddeousydoi | e

conpositions far par eral nyni s xi-on may preferably be aqueous or
non- aqueous JHE ﬁg%@i¥)§&€%@ﬁgﬁ n@6%¢ﬂ§hulsions. As the solvent or
vehicle it is possible to enploy water, propylene glycol, a polyethyl ene
gl ycol , vegetpl &apiplSbel6WARGtAdMhOlivERi hdn-TiRi@GIap! € organic esters,
for exanple ethyl oleate, ar other 25 suitable organic solvents. These
conpositi,vr~s may al so contain adjuvants, especially wetting agents,
isotonicity d@ﬁﬁﬂéﬁ—énulsifiers, di spexsants and stabilizers.

Stez~xl i zat i \33.40@V1P& o8 S akRds é:ﬂnﬁhgﬂ@E’lih%mWﬁol-ﬁ-S%q]_rﬁ_fﬁ@”pl e by aseptic
filtration, by Tncc~rporatin~ sterilizing a, ~ents I Nto € conposition, by
irradiati®n or by heating. 23 They may al so be prepared in the form~ of
sterile solid conpositionQDHhich can be dissolved at the tine of use in
sterile water or any otherJinjectable St@hile medi um The conpositions for
rectal adm nistration aﬁb posi hﬁsf 2rectal capsul es which coz~taiz~,
in additit~n to the actfhve pl Xci pi ents such as cocoa butter, 5
sem -synthetic glycerid iNen~ gl ycol s. The coznpasitions for

t opi cal adnuni strati on nay~be ar exaz~aple, creans, |otions, eye drops,
nmout h mashes, nasal drops or aero~als. In human therapy the conpounds
according to the invention are particularly useful for treating andl or
preventing nmultiple sclerosis, focal or global cerebra! ischaernia, 10

cerebral or spinal, trauma, Parkirr 's dxse=se, bl untington's di sease)

Al zheiner's di seas‘%,suwgpfid%_tﬂl% g| 033\27("_5{' t%ﬁﬁé‘igﬂ?' ,Ydm@rgﬁ%acﬂ&gﬁr%@%n,
schi zophngni aj-yemeisl)¥th3iehieieh SASY cnt?i 8P BNCaquedhd MyasichRiRShdd I solution is
myocarditis, arthritis, arthxasis, asthma, irfritable bowel syndrone)
Crohn' s di sed$ated i a;tewmperapue ig they regiogfoldRg dar 18 BoprsxThe gagtion mixture is
Gui |l ai n-1 3ar i - Infay f = (5
psoriasis, t ﬁ%ﬁgﬁ%ﬁ%k"%@wggﬂrr?ﬁ ;lde(?ﬂgbér;sg q%? 5&{1’3%%;1 s‘%réhggl?h@é{?;j f ﬁé@g@#&p?rg ,

epi t hel i oznadn theimgiomet #0HKidkheoresidue obtetred istakennipeint 2o0m” b diptitled watsrt | ve
or gram negat,i

' intracel.l ul r.extracel lul ag hacteria. .The ses depend
on he. destr AT dupAEE i tylbed il d KGR 20'eBY elfictiisRionieiR, TE Sulsh
3dz ni ni sgg at Eﬂhﬂsd’ nLﬁvﬁpmﬁﬂ% uﬁdbﬁbhdﬁgﬁl pxem_wﬁi W@%Wﬁpéra@e&ﬂ&e?&@idﬁg)fger

ay via t he _qr royte for an adult t nit, doses ranging fromQO.
g 1050 my A Catbe et e ub Wit Aclmps 15 S5 o igemel A cOResaIaiRd, o
deter zui ne t hiRyRRP AR HeofaNRES dBscrbed WB6Vd, PRerPliridd fh A9 SveVBhaH reaitdidal |
the other factors speca,fic to the individu al to be treated. The exanpl es

bel ow i | | ust maessLiedAB &) it ®iesnpesstusednibe regiamel 405Goir #durs. This gives 0.31 g
of racemic 4-(2-amino-4,5-dihydro-thiazol-4-ylmethyl)-1H-pyridin-2-one

ar

25  hydrochloride, in the form of a pale yellow solid which melts at approximately
124°C. This product is purified by chromatography on a CHIRALCEL OD 20u



24 EXAMPLE A Xu, accorda~~ce with the usual tecllztique, gel capsules
containing a 50 ng do;;e c~f active product and having the foll ow ng
conposition are prepared: - Conpound of fozmula (n

. T.T.... 18 rtag - Lactose

1 my - Sodi Uplumn in a heptane-ethanol-triethylamine mixture (80/20/0.1 by volume). The
c~rboxynethylstarch. ... . ... .. .. .. .. .. . . . .. ... ..... e :
ng - Talc fractions containing the expected product are combined and concentrated unde

stearate ..... . ... L e e
1 m g EXAMPLEs Bried imet ovemmnodenriediret hreaguxe(10tRag lan a deraperatid én thecwgioai ofi ng
a 50 ng dpse gf~aefi.VE .0ro and | I ) Py re

pr epar ed: B ég)ngbﬁﬁ S 0?19?503#191#3& g ﬁfh ?W-&l?z-gﬁc?m&?-p%ﬁ‘ﬁﬁg-&y‘fﬁ%%-4,5-%13&0-
""""""" thiazol-2-ylamine, (o™= +12:1°+/-07 AP BDVM8OL3t 0.3R85! DHENMR spectrum

------------- 1H); 4.53-(mt: 1H);-6.13 (dd; J =-6.5 and!D.5Wk; 1HP06IR4 (broad s: 1H); 7.34 (d, T =
carboxymethyl starch. . ....... ... ... e, e e e e e e 22
ng - Tal 0. 6.5 Hz: 1H); from 8.90 to 9.40 (vely extensive untesolved mt: 2FD; from 9.60 to

............. 10.40 (very extensive unresolved Hit: B Magnesi um st ear ate 2 g -

hydr oxymet hy REEFHR BRI QIR LS IGORy YR e AU Ogea ) s for
1 finished filmcoated tablet weighing 245 ng EXAMPLE C 25 An injcctable

benzoate............ ... ... .. ... e
80 My 95 %%ﬁﬁi%ﬂrbg 0.3 g of 2-amino-3-(3-methoxy-pyridin-4-yl)-1-propanol in 50 cm® of

--------- fing, AtH8! rehlBGoP HBRRA i rel\sﬁ_éunh%ga{os gglrxﬁksah dert Redubéa Prédied <

prevent i ng. ér?got réati ng di seases I nvol ving abnor production o~ 'nitrogen
monoxi de ( 1VAR kify) iahdutenipematdfe imthecidgion 00 406Cs bt heib ebtaiigdSis purifieddlyS)

by adni ni st £ f | | i Co o ~~L UL ~S,. .
onant 1 oer s ctF R SRR MreoiRb S Rkes) bfa FRFM ot dficaght baivte sizg 11 o
phar macegbi calo-§3 paxg efitmetee 4cmt;tiright 22@nt)| éutiby Witoadivhindsmethahemstaol-1)

R2 N === N o riorta tkets (50/10/0.5 by voliume) and collecting fractions of 10 cm?, The

fractions containing the expected product are combined and concentrated under

reduced pressure (2 kPa) at a temperature in the region of 40°C. This gives 0.4 g of



5 either R1 az~d R2 are identical and represent a hydroxyl or (C 1
~C4)al ky! radical, a chlorine or a (Cl-4)al koxy; or at |east one of the
two, Rl, R2, is a hydrogen and the other i,; a (C 1-C4)al kyl or (C

1- C4) al koxy radical, a hydroxyl or a chlorine with the proviso that the
(Cl-A)al kyl and (CX-~4)al kaxy radicals cc~nt~in 1 to 4 10 carbons in a
siraight or branched chain their racerfnic m xtures, enantiuners,

di ast ereai soners and m xtures thereof, their tar~tomer~; and their
pharmaceutically acceptable salts. 2 CbnﬁU%nd according to Caim1l
characterized in that it is selected fr am

4- ( 2- hydr oxy dr o-,t hi

4 o ohh oY Ab s BBl I mmgnaY g rigtan s s DigheB N o en dn the

4- (2, b-di chl yéren BY & ¥ellléw bily OFBC g,y fral‘bd%pgéthﬂﬂBezd 311 hpern 16241591 n834;hei r
racenm ¢ m xtures, enantioners, astere0|soners and m xt ur es t her eof , t'hei r

tautoncrs c~AAORNS1E-1 1 A0khard81%eml'y acceptal~le salts 3 Carnpottnd
according to any one of Clains 1 to 2 characterized izt that it is selected
20 bona: (+)-4- (2 hydr

oxy- pyri di n24A B4 dyridi l-ﬂr Tepdnol- yl am ne

4- (2-chl oro-pyridin-4-yl rrethyl)~4 5-di hydra- 1, 3- éﬂaazol 2-yl am ne

~(2, 6-di chl oro-pyridin-4-yl net hyl) - i hydr.e* t hi azol -2-yl am ne their
tautomers ~nd their pharmaceuticall lac'c ptablle salts. 5 4 Conpound
according to any one of Clains 1t . t repare a nedi canent. 5

Phar maceuti cal conposition char aéfneri Zed i thatNiFlg conprises in a
pharmaceutically acceptabl e medi um a conpound defi ned according to any one
of Claims 1 to 3. 6 Medicanents according to Claim4 characterized in that
it contains at | east one canpouaad. defi ned according to any oz~e of CI ai s

1to3f t inC o1 I i
i nvgl Vi ngr albrjlegtr'll%a IQBC?E qug i gfnigp $1t| tro e-r‘ljuir}%%ggflyn% kig Eiﬁf n of
i nduci bl e NUpyydmh%gBemmﬁeezanﬁdE itviedi mm oK mcmmﬂlyﬂgod:hio:ﬁzt acu:h s@luhon is
h t t t.ai t d di
Fo any ol ot ahEleneg i f s rlon TR CRF SORBRIE Al 11 cRgEd10a "

treatment of tdiapdrhtasdin Sheliregas &f 2(5'0$ sPEWTEieRSt valuniy apmaqa&rmowamnof
formula (n a efined in daiml Sﬂgr cteri zed in that a derjivative of

fornul a: Rl Rydroxidegsolygionsto give ppig)olose 10) 19 ds e dp dropwise. The paixeire Hg

sarr~ nmeani Nggeraded ﬁrutﬁ’ﬁrﬂbsllﬂ(ﬁcxﬁwiﬂ étKﬁC&c@tﬁfé dnd tROBNATRL ARk Mﬂﬁinéﬁt 0 a
phar maceuti cal I% acceptable salt. 20 9 Preparati onyi)rocess according t
r

Cl ai m 8 char dgie q%édnagveswm sulphateyand ﬂm emcerfrased 50 alspngss meagmcgd
medi um afg a E:%PL%E& Yiph) b Ie%ef‘zﬁgxl«aqﬂ tl‘i’ef rcjgpo%%f 40°C. This gives 0.3 g of 2-amino-

3-(3-methoxy-pyridin-4-yl)-1-propznol in the form of a yellow-coloured oil. CH,Cl,
infrared spectrum 3628; 3335; 2948; 16)4; 1561; 1400; 1319; 1162; 1044 and
815 cml,

20

acetamide



1 a preparation process according to Claim9 characterized in that the
acidic nmediumis preferably 6N hydrochloric acid 11 Process far preparing
conpounds of formula (In as defined in daim$ end in which It 1 and R2
have the sanme neaning as in Caim1 characterized in that a 5 conmpound of
formula (lIla) RLN'~1 ~ORb R2 ~ NHRa (lIla) Ra is a protective group for
the am ne function such as CO~, t13u or Ac and Ro being either a. (1-40
al kyl radical ar an al,| Gvxycarhanyl radical is subjected to the action of
a reducing agent so as to give the conpouyd df foznula (Ilb) RL OH N R2 ~
NHRa is (Il b) which is suhjected to the action of a deprotection agent so
a,~to give a carr~paund of formula (Ilc) RL N~,,, OHR2 NHS (i~c) 29
whi ch is subjgedigthré of She gaci qul (m‘rt-b@uyt-dhnaﬂyyl silagyloRymethgl)al-¢l -agymaidie
gi ve a conpoun

f | | ~) 1
O teoas. Lo O sty lierefhdtiae i LS Onfmy (9 AARCToYS MBetRl s AAHbE 1 6 #oat
which 5 Ri '?:Qiﬁﬁa@ﬁcgfﬁ’l\?ﬂﬁ cHglonr At Bz 99 b loru iy Tl okl &

M N~ ,, I's cycliaed and is converted optionally
into a phar rrd%létﬂlﬁclalhaﬂtedc%le?)tt%P@dW%M the) gegiore 94 r6°Coforp?h devrs ant dreai ng

to Gaimg2, o2 AGtaXLARH rd c@cr'gltcsﬁd?@ EYBH & {etbefliRInhE b oPoRET i ©

medi um at “a tenperature in t
The residue is taken up in 200 cm® of dichloromethane and washed with 3 times

150 cm® of distilled water and with 100 cm® of saturated aqueous sodium chloride
solution. The organic phase is dried over magnesium sulphate, filtered and then
concentrated under reduced pressure (2 kPa) at a temperature in the region of 40°C.
10 The residue is purified by chromatography under argon pressure (50 kPa) on a
column of silica gel (particle size 40-63 pum; diameter 7 cm; height 30 cm), eluting
with a dichloromethane-methanol-20% ammonia mixture (95/5/0.5 by volume) and

collecting fractions of 10 cm®. The fractions containing the expected product are

combined and concentrated under reduced pressure (2 kPa) at a temperature in the

15  region of 40°C, This gives 1.24 g of N-[1-(terr-butyl-dimethyl-silanyloxymethyl)-2-
(3-methoxy-pyridin-4-yhethyljacetamide, in the form of a yellow oil. CCl, infrared
spectrum 3446; 2954; 2930, 2858; 1684; 1614; 1562; 1499; 1399; 1255; 1117; 1043
and 837 cm'*.

20

A mixture of 21 g of N-[1-(tert-butyl-dimethyl-silanyloxymethyl)-2-(pyridin-4-yl)-
ethyllacetamide in 250 cm® of dichloromethane, with stirring and under an inert
atmosphere, is admixed gradually with 9.4 g of 3-chloroperoxybenzoic acid and then

25  is heated at a temperature in the region of 40°C for 30 minutes. The reaction mixture



10 14 Preparation process according to Caim 13 characterized in that the
acidic nmediumis prefer ably 6N hydrochloric acid. 15 | ~rocess for

prepari ng conpounds of formula (fV') according to Claim12 Characterized in
that a compound of fornmula ("V'): O-N+~. ORc (V) NHRa 1 ~ in which Ra is a
protective group far the amne function and Rc i;; a pzotective group for

t he al cohol function such as an acetyl or tert-buta~ycarbonyl radical for
ka and 30 such as cart-butyldinethylsilyl for Rc, is subjected to the
action of hara toluenesul phonyl chlorideqgn the presence of a base in an

al coholic solvent sa ~ to give a compound of fornmula (M] ORc (VI) NHRa ~M-
N~ 5 which is subjected to the aetian of a deproteetian agent so av to

gi ve a conpojsngibéq lfeﬁﬂg\%@leﬂ\ﬂnﬂ)thwlﬁvahhcd-mwm Jimes 200iSmihdfcsatirated wofimm ed

to the actlon of tart-butyl isothiocyanate t e a co und of.
formul a (1 V)hydrogescarhogate satytion. pnd ghen wih 11%8,&51 i ?ﬁ@g“ﬂ Preanie
conmpounds of _f.of ndl ae. il Xver ma SX [Jhat%smﬂfftﬂéﬂeﬁbdc@nﬁté‘d rfb]d}ynész undé?

) €s
i nt er nedi ateg t he conpounds gl# l‘ae R, nd Ilc as defined in
Claimll. w tdducetd PRSANE @kP@hatoar tempq;ature in tho rcglon of 40°C Tlle oil obtained is

he. conpatnaeuitd BY pLETRANERYY el e B G0 ) O o ot Pl et

pyricl, i n- 4- garticlé heize) 40463l 1th)i diame®s 7 cm; hclght 37 cm), eluting with successive

2-am ne- 3- (~- tha r n-4 ana

L (Vart - but yRahiEeRsIREs etk i wpbr s natised (BA/BS PSS Y30PS Ryt |
acet ar ~l i de; ypnine} -anh atollebritigy l'rdbll‘fﬁish)f' 50 bhﬁnTh@XMBﬁﬂSywmaning the expected
1- oxypy~i dxn- 4(&1 et hyl] acet am de.

L. AY. A, . A9f . prodngle ang. W_ﬂ@m?‘?y g Aﬁﬂqﬂnﬁfatﬁ\%m&l?f Areduoed magasuieg €2 kRaY A@. A@
Ay. A9 ’7 A 7’ 3 . » -
0@ e, eyt duliig dedlon, WERE, Fpis. sives, 435, of, MGy
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A suspension of 25 g of N-(l-hydroxymethyl-2-(pyridin-4-yl)ethyl)acetamide in
20 700cm® of dichloromethane, with stimring, is admixed with 87 g of tert-

butyldimethylsilyl chloride and then 112 ¢m’

of diisopropylethylamine are run in
dropwise. The reaction mixture is stirred for 24 hours at a temperature in the region of
20°C, and then distilled water is run in. The organic phase is separated by settling and
then washed with 3 times 250 cm® of distilled water and with 200 cm® of satnrated

25  aqueous sodium chloride solution. It is subsequently dried over magnesium sulphate,
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region of 40°C. This gives 26 g of N-(l-hydroxymethyl-2-(pyridin-4-
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Ethyl 2-(acetvlamino)-3-(4-pyridinyl)propanoate

A solution of 49.4 g of diethyl 2-(acetylamino)-2-(4-pyridinylmethyl)malonate in
600 cn® of absolute ethanol is admixed dropwise with 51.2 cm® of 5N agueous
sodium hydroxide solution. The mixture is stirred for 1 hour at a temperature in the
10 region of 20°C and then 21.3 em® of 12N aqueous hydrochloric acid solution are run
in dropwise and the reaction mixture is heated at a temperature in the region of 70°C
for 5 hours. After it has been cooled to a temperature in the region of 20°C, the
reaction mixture is concentrated under reduced pressure (2 kPa) alL a temperature in
the region of 50°C. The residue is taken up in 200 em’® of cold ethanol and the
15  precipitate obtained is washed with 2 times 30 cm’ of cold ethanol. The filtrate is
evaporated under the conditions described above. This operation is carried out a
number of times in order to remove the sodium chloride from the reaction mixtire.
This gives 43,1 g of ethyl 2-(acetylamino)-3-(4-pyridinyl)propanoate in the form of
an orapge-yellow oil. Mass spectrum El m/z=236 M* m/z=178 M — NHAc m/z=121
20 GCHyN;" m/z=93 C¢H7N" base peak m/z=43 C;H;0".

Diethyl 2-(acetvlamino)-2-(4-pyridinvimethyl)malonate

Q
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s! 10%40%& () addl Qfder (ah-iRet Q¥foéphere. After all of the sodium has been consumed and the
temperature has returned to a figure in the region of 20°C, 42 g of diethyl
5 acetamidomalonate are added slowly and the mixture is then left with stirring at a
temperature in the region of 20°C for 1 hour 30 minutes. A suspension of 61.5 g of
4-bromomethylpyridine hydrobromide in 250 cm’ of ethanol is subsequently run in
rapidly and the resulting suspension is stitred at a temperatare jn the region of 20°C
for 18 hours. The reaction mixture is subsequently concentrated under reduced
10 pressure (2 kPa) at a temperature in the region of 40°C. The residue is taken up in
200 cm® of distilled water and is neutralized with IN aqueous hydrochloric acid
solution until the pH is equal to 7. The suspension obtained is cooled to a temperature
in the region of 0°C and filtered and the insoluble product is washed with 2 times
50 em® of ice-water, isolated with suction and then dried in an oven under reduced
15 pressure (10 Pa) at a temperature in the region of 40°C for 18 houts. This gives 49.4 ¢
of diethyl 2-(acetylamino)-2-(4-pyridinylmethyl)malonate in the form of a pinky-
white solid,
CH:Cl; infrared spectrum 3409; 2895; 1741; 1681; 1603; 1496; 1302; 1198; 1057;
855; 557 and 524 cm’™.

20 4-Bromoethylpyridine hydrobromide

N~ =

|
= Br Hpr

A suspension of 140 g of triphenylphosphine bromide in 750 em? of dichloromethane,
with stirring and under an inert atmosphere, is admixed dropwise with a solution of
25 30 g of 4-pyridylcarbinol in 250 cm® of dichloromethane, the temperature being kept
at less than 27°C. The reaction mixture is stimed at a temperature in the region of
20°C for 4 hours and then the insoluble product obtained is filtered off, rinsed with

100 cm’® of dichloromethane and isolated with suction. This gives 61.5 g of 4-
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The pharmaceutical compositions according to the invention are composed of a
compound of formula (I) or an isomer or a tautomer or a salt of such a compound, in
5 the pure state or in the form of a composition in which it is combined with any other
pharmaceutically compatible product, which may be inert or physiologically active.
The medicaments according to the inventiou may be employed orally, parenterally,

rectally or topically.

Solid compositions 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. These
compositions may also comprise substances other than the diluents, for example one
or more lubricants such as magnesivmn stearate or talc, a dye, a coating (coated

15  tablets) or a varnish.

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

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

The sterile compositions for parenteral administration may preferably be aqueous or
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
25  suitable organic solvents. These compositions may also contain adjuvants, especially
wetting agents, isotonicity agents, emulsifiers, dispersants and stabilizers.
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.
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PQORSRRoT} ~ <’Ilhc@ompos1t10ns for rect admuustraﬂon are suppositories or rectal capsules which
contain, in addition to the active pr_oduct excipients such as cocoa butter,

l
5  semi-synthetic glycerides or polycthylcnel' glycols.

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

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 s;:lerosis, focal or global cerebral ischaemia,
10  cerebral or spinal trauma, Parkinson's f::liscase, Huntington’s disease, Alzheimer’s
disease, amyotrophic lateral sclerosis, niigraine, depression, schizophrenia, anxiety
and epilepsy, diabetes, atherosclerosisj myocarditis, arthritis, arthrosis, asthma,
irritable bowel syndrome, Crohn’s disease, peritonitis, gastro-oesophageal reflux,
uveitis, Guillain-Barré syndrome, glomerulo-nephritis, lupus erythematosus,
15  psoriasis, the growth of certain forms of tumours, such as, for example, epitheliomas,
adenocarcinomas or sarcomas, and infections by gram-positive or gram-negative

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

20  the oral route for an adult, with unit doses ranging from 0.5 mg to 50 mg of active

substance. )

Generally speaking, the doctor will determine the appropriate dosage as a function of
the age, weight and all the other factors s;:reci.fic to the individual to be treated.

The examples below illustrate compositions according to the invention:
|
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5 - Cellulose ,....coerenenne, TR 18 mg
= LACIOSE ovtvesmnresransesnmsnnsssnsinssissassnasssasans Keabhbenererrsvrssearesasenrasevares 35 mg
- Colloidal Silica ......coceriercrinisncssacsiannnae brevressersvarerevresases v rnrsraeusare 1 mg
- Sodium carboxymethylstarch. ..o icecvnirecienrsnissennese e 10 mg
= TAlE oot s sr s 10 mg
10 - Magnesium StEarate .......oveneinninensniiinsinasns Febevareerrerrsssraens 1mg
EXAMPLE B

In accordance with the usual tcchni'quc, tablets containing a 50 mg dose of active

product and having the following composition are prepared:

- Compound of formula (I)....ccouuicrrirrrrccnirssessisseassssaians 50 mg
15 = LAactOSE .vvvvvenrrnriven s sssassane. R 104 mg
= CellUlOSE ...verrercreersnrcinnnnsins beeteveTrrrersra T e e R e ra AR e a At b e 40 mg
= POLyVIAONE ....ovniiririnimin sttt rnves e rr e e nr e anns 10 mg
- Sodium carboxymethylstarch ................. (mresresereee e 22 mg
= Tale (v, PR 10 mg
20 - MAagnesinm StEarate ...........cvevmmmminiisisismiinecceecrreeresrseesans 2mg
- Colloidal s1lica vvvcrenininesnnnin Pebvsreses v et 2mg

- Mixture of hydroxymethylcellulose, glycerine and titanium oxide
(72-3.5-24.5) q.s. for 1 finished film-coated tablet weighing 245 mg

EXAMPLE C

25  An injectable solution is prepared which contains 10 mg of active product and has the
following composition: '

- Compound of formula (I)........ ................................................. 10 mg
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= Benzyl alcohol ...t rearrnnenes 0.06 ol
- S0diUm DENZOAE ..covceii it rees s bbb e 80 mg
- 95 % ethanol ...........ceeevnircniinccnnnn rmeresersrs s s ey 0.4 ml
5 - Sodium Bydroxide.......owmmciiire e, 24 mg
- Propylene glycol ........cccuirevrveraninnineenmmensis P 1.6 ml
A £ 1= R Ihereesvsresrannennisiatnisasanastesnaene e q.S. 4 ml

The present invention also relates to the method of preventing and weating diseases
involving abnormal production of nitrogen monoxide (NO) by induction of inducible

10 NO sgynthase (NOS-2 or iNOS) by administering a compound of formula (I), its
racemic mixtures, enantiomers, diastereoisomers and mixtures thereof, its tautomer
and its pharmaceutically acceptable salts.
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in which

&  either R1 and R2 are identical and represent a hydroxyl or (C1-C4)alkyl radical, a
chlorine or a (C1-C4)alkoxy;

or at Jeast one of the two, R1, R2, is a hydrogen and the other is a (C1-C4)alky] or
(C1-C4)alkoxy radical, a hydroxyl or a chlorine

with the proviso that the (Cl-C4)alkyl and (C1-C4)alkoxy radicals contain 1 to 4

10  carbons in a straight or branched chain

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

tautomers and their pharmaceutically acceptable salts.
2 Compound according to Claim 1 characterized in that it is selected from:
4-(2-hydroxy-pyridin-4-ylmethyl)-4,5-dihydro-thiazol-2-ylamine

15 4—(2—chloro-pyridin-4-y1methyl)—4,5—dshydro—1,3-thiazol-2-ylamine
4-(2,6-dichloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

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

tantomers and their pharmaceutically acceptable salts.

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



10y( 10% 10:: 10:: 210::!x *#10%:& ()-Y !~ *#10%\& ()-Y “*#10%& ()-Y

I *#10%\& ()-Y 2}[<NF 10& 10% & ()-m!& 10%\& ()-m!& 10%\& ()-m

TTTI0%N & ()-9 10% & ()-110%\ & ()-vy%[9NF 10! xy5#10%\ & () -

f310 & ()-!'11#10%9] & ()-'1#109%& ()-!1#10%\ & ()-y10% & ()-uS4 1,k

109%& ()-! 3109 5}5& ()- 310%& ()-@10%& ()- 10 10 10! y5#109%&' () -

OH$9®R) zodY: 1s 10%W ()- 105 105

105y109%%& () -! ky#109X5X5& () - ! py#10% 5] 5&' ()-! Fz 1098535& ()-) OKP bk} [ <dY:
27

(+)-4-(2-hydroxy-pyridin-4-ylmethyl)-4,5-dihydro-thiazol-2-ylamine
4-(2~chloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2,6-dichloro-pyridin-4-ylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
their tautomers and their pharmaceutically acceptable salts.

5 4 Compound according to any one of Claims 1 to 3 used to prepare a medicament.

5 Pharmaceutical composition chatacterized 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 Jeast one
compound defined according to any one of Claims 1 to 3 for its therapeutic

10  application in the treatment of diseases involving abnormal production of nitrogen
monoxide (NQ) by induction of inducible NO synthase (NOS-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 for preparing compounds of formula (I) as defined in Claim 1 characterized

in that a denivative of formula:

R1
N=" l H
U
R2 NH-CS;-NH-C(CHS)a

(1)

in which Rl and R2 have the same meanings as in Claim | is cyclized and is

converted optionally into a pharmaceutically acceptable salt.

20 9 Preparation process according to Claim 8 characterized in that the cyclization takcs

place in an acidic medium at a temperature in the region of 100°C.
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11 Process for preparing compounds of formula (II) as defined in Claim § and in
which R1 and R2 have the same meaning as in Claim | characterized in that a

5 compound of formula (IIa)

R1
N | OORb
R2 = NHRa
(la)

Ra is a protective group for the amine function such as CO, tBu or Ac and Rb being
either a (1-4C) alkyl radical or an alkoxycarbonyl radical is subjected to the action of
a reducing agent so as to give the compound of formula (IIb)

R1
. | OH
e X NHRa
‘o (Ilb)

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

formula (Tle)
R1
NZ l OH
R2 = NH,

(lic)
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12 Process for preparing compounds of formula (I) as defined in Claim 1 for which
5 Rl is OH and R2 is H characterized in that a derivative of formula:

Me
N H
V)

= NH-CS-NH-C(CH,),

is cyclized and is converted optionally into a pharmaceutically acceptable salt.

13 Preparation process according to Claim 12, characterized in that the cyclization

takes place in an acidic medium at a temperature in the region of 100°C.

10 14 Preparation process according to Claim 13 characterized in that the acidic medium

is preferably 6N hydrochloric acid.

15 Process for preparing compounds of formula (IV) according to Claim 12
characterized in that a compound of formula (V):

0% v ORe
= NHRa

15  in which Ra is a protective group for the amine function and Re is a protective group

for the alcohel function such as an acetyl or tert-butoxycarbonyl radical for Ra and
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such as terr-butyldimethylsilyl for Re, is subjecied to the acton of para-
toluenesulphonyl chloride in the presence of a base in an alcoholic solvent so as to

give a compound of formula (VI)

OMe
NE | ORce
(V)
x NHRa

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

formula (VII)
OMe
N>~ H
(vh)
= NH,

which is subjected to the action of trerr-butyl isothiocyanate so as to give a compound
of formula (IV) as defined in Claim 12,

10 16 As intermediates, the compounds of formulae IV, V, VI and VII as defined in
Claim 15.

17 - As intermediates, the compounds of formulae II, Ila, IIb and IIc as defined
in Claim 11 with the exception of ethyl 2-acetylamino-3-(2-ethoxypyridin-4-
yl)propionate.

15 18 As intermediates, the compounds N-(zert-butyl)-N'-[2-hydroxy-1-(3-methoxy-
pyridin-4-yl-methyl)ethyl]thiourea; 2-amino-3-(3-methoxypyridin-4-yl)-1-propanol;
N-{1-(tert-butyldimethyl-silanyloxymethyl)-2-(3-methoxypyridin-4-yl)ethyl]-
acetamide; N-[1-(fert-butyldimethyl-silanyloxymethyl)-2-(1-oxypyridin-4-yl)ethyl]-
acetamide,



