ST00019- PCT 1 *159159* USE OF 2- AM NOTHI AZOLI NE DERI VATI VES AS | NHI BI TORS
OF I NDUCI BLE NO- SYNTHASE 5 10 The present invention relates to the use of
2-am not hi azoline derivatives of formula (I): R. R -'~'§&ocq¥§#} 2 2 (1)
*G0000z* or pharmaceutically acceptable salts thereof, as 1 nhibitors of

i nduci bl e NO synt hase. The subject of Rhe invention is the use of 2- 20

am not hi azoli ne derivatives of fornmula~(I) and pharnaceutically acceptable
salts thereof, for the preparation of pharnmaceuti cal cmmmmmm Mull nt ended
for preventing and treating di seases in which an abnor i on of
nitric oxide (NO by induction of 25 inducible NO synthase (2 or i NOS)
is involved, the ST00019-PCT 2 pharmaceutical conpositions containing the
novel 2- am nothiazoline derivatives and the pharmaceutically acceptable

salts thereofqs.a0d 4 he NON&) #5701 INE DERIVATIVES AS INHIBITORS OF

- NRREIAR

5 *G00002*
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The present invention relates to the use of

2-aminothiazoline derivatives of formula (I):

R1
S
R Né?L\NFI
15 2 2 (I)

or pharmaceutically acceptable salts thereof, as
inhibitors of inducible NO-synthase.
The subject of the inyention is the use of 2-

20 aminothiazoline derivatives of formula (I) and

pharmaceutically acceptable salts thereof, for the

preparation of pharmaceutical compositions intended for

preventing and treating diseases in which an abnormal

production of nitric oxide (NO) by induction of

25 inducible NO-synthase (NOS-2 or iNOS) is involved, the



am not hi azol i ne derivatives and the pharmaceutically 5 acceptable salts
thereof. Nitric-oxide (NO is a diffusable radical 1involved in many
physi ol ogi cal and pat hol ogi cal processes. It is synthesbis O?g_gé&dation
of L- arginine, this reaction being catalyzed by a famly 0 enzymes
known as nitric oxide synthases or hK>§ynthases (NGCSs), which is
referenced in the international enzyne® nonencl ature system under the
nunber E. C. 1.14.13.39. Three NOS isoforns, two of which are constitutive
and one inducible, are known: 15 - a neuronal NOS (NGS-1 or nNOS) was
originally isolated and cloned fromnerve tissue in which it is a

tituti NO in response {0 various
Sﬁ;iiglgg:v en%%ﬁﬁ??lg hcgﬁp?ﬁég§8?§vﬁ?PBﬂlgfngnﬁhﬁrQﬁgeﬁe@éptors
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nduci bl e NERREE PSR £t 2% ot R ELRBReE ER T munol og! ca
stimuli suqﬂz ggieeg f?%ethefgéfk'gﬁa gﬁeb§§kgﬁlgl antigens in various

cells such exanpl'e, nacrophages, €endo ial cells, 25

hepat ocyt esamﬂ{d@}lll%iﬁuea&ei“‘?‘lfét%egagﬁdoﬁﬂgr%ﬁé(?ﬁﬁc Eleghp The
activity of this isoformis not regulated STO0019 PCT by ca g

Consequent | accaieshl ddiicees theps@guUces |arge amounts of NO over prolonged
periods. - an endothelial NOS (NOS-3 or eNOS) is constitutive
Nitric. oxide (NO) is a diffusable radical
involved in many physiological and pathological
processes. It is synthesized by oxidation of L-
arginine, this reaction being catalyzed by a family of

10 enzymes known as nitric oxide synthases or NO-synthases
(NOSs), which is referenced in the international enzyme
nomenclature system under the number E.C. 1.14.13.39.

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

15 - a neuronal NOS (NOS-1l or nNOS) was originally
isolated and cloned from nerve tissue in which it is a
constitutive enzyme. NOS-1 produces NO in response to
various physiological stimuli such as the activation of
membrane receptors according to a mechanism dependent

20 on calcium and on calmodulin; »

- an inducible NOS (NOS-2 or iNOS) can be induced in
response to immunological stimuli such as, for example,
cytokines or bacterial antigens in various cells such
as, for example, macrophages, endothelial cells,

25 hepatocytes, glial cells, as well as many other types

of cell. The activity of this isoform is not regulated



and cal ci um cal nodul i n-dependent. It was originally 5 identified in
vascul ar endothelial cells, in which it generates NOin response to

physi ol ogical. .stinmuli such as the activation of nenbr%ﬁ%d@qgﬁ s. The
NO produced by the neuronal and endothelial constitutive i1sofornms (NOS-1
and NOS-3) is 10 generally invol ved ig intercellular signalling functions.
For exanple, the endothelial cells whith |ine the inner wall of the bl ood
vessel s induce the relaxation of the underlying snoboth nuscle cells via

t he production of NO It thus contributes towards 15 regul ating the
arterial pressure. The NO produced in | arge anount by the inducible

i sof -2 1S, | i ' |ved in . path ical
aes00i at o0 T (97 HEUTL S RHTNY 1 A1l BIS b Oro R P | ar ge

vari ety of ég%é;?ﬁ?ﬁﬁ? s j ve production of NO by

i nducti on o]’f - usg%p Qﬁycg a &aﬁ}"ﬁ)rﬁ’%ﬁggeéde eeracf(\géje' pat hol ogi es of the

nervous syslgﬁigggmgﬁélféyI@ﬁgm%dg_jnggiéﬁdgﬁq%?r s Gerghral, focal or
' ar ki

gl obal ischema, cerebra 25 or spinal traunm, nson’'s di sease,
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m grai ne, depression, schizophrenia, anxiety ST00019-PCT 4 and epil epsy.

Simlarly, iatrme firamitrhe,eulal RIS 18y dells ! higy ividugt iian of NOS-2
is involved in numerous

generates NO in response to physiological. stimuli such

as the activation of membrane receptors.

The NO produced by the neuronal and
endothelial constitutive isoforms (NOS-1 and NOS-3) is

10 generally involved in intercellular signalling
functions. For example, the endothelial cells which
line the inner wall of the blood vessels induce the
relaxation of the underlying smooth muscle cells via
the production of NO. It thus contributes towards

15 regulating the arterial pressure.

The NO produced in large amount by the
inducible isoform NOS-2 is, inter alia, involved in
pathological phenomena associated with acute and
chronic inflammatory processes in a large variety of

20 tissues and organs.

An excessive production of NO by induction of
NOS-2 thus plays a part in degenerative pathologies of
the nervous system such as, for example, multiple
sclerosis, cerebral, focal or global ischemia, cerebral

25 or spinal trauma, Parkinson’s disease, Huntington’s

disease, Alzheimer'’s disease, amiotrophic lateral

sclerosis, migraine, depression, schizophrenia, anxiety



pathol ogies with inflammatory conmponents, such as, for exanple, diabetes,
at heroscl erosis, nyocarditis, 5 arthritis, arthrosis, asthma, irritable

bowel syndrone, _ .Crohn's disease,-peritonitis, gastro-es | f 1ux,
uveitis, Quillain-Barre syndrone, gl onerul onephritis, I%ﬁ@§é§€y¥é§natosus

and psoriasis. NOS-2 has also been inplicated in the growth of certain
forms of tunors 10 such as, for exanpl & epithelionas, adenocarci nomas or
sarconmas, and in infections with G ampositive or Gam negative
intracellular or extracellular bacteria. In all the situations in which an
over production of NOis deleterious, it thus appears to 15 be desirable to
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the regul ati on of cell function ST00019-PCT 5 and communi cati on, Bi ochem
Phar macol . ,cAQ89,s 3Bisda/dd- peritonitis, gastro-esophageal reflux,

uveitis, Guillain-Barré syndrome, glomerulonephritis,
lupus erythematosus and psoriasis. NOS-2 has also been
implicated in the growth of certain forms of tumors

10 such as, for example, epitheliomas, adenocarc;nomas or
sarcomas, and in infections with Gram-positive or Gram-
negative intracellular or extracellular bacteria.

In ail the situations in which an

overproduction of NO is deleterious, it thus appears to

15 Dbe desirable to reduce the production of NO by
administering substances capable of inhibiting NOS-2.
However, given the important physiological roles played
by the constitutive isoform NOS-3, in particular in
regulating arterial pressure, it is of fundamental

20 importance that the inhibition of the isoform NOS-2
should have the least possible effect on the isoform
NOS-3. The reason for this is thét it is known that the
administration of unselective inhibitors of the NOS
isoforms leads to vasoconstriction and an increase in

25 arterial pressure (Moncada, S., Palmer, R.M.J. and
Higgs, E.A., Biosynthesis of nitric oxide from L-

arginine: a pathway for the regulation of cell function



1715). These effects on the cardi ovascul ar systemare deleterious since
they reduce the supply of nutrients to the tissues. Consequently, the
present invention 5 relates to compounds whose |nh|b|t0@&§ﬁH|V|t with
respect to NOS-2-is significantly higher than their ivity
Wi th respect to NOS-3. Thiazoline-based NOS inhibitors are descrlbed in
particular in patent applications WD 94/12165, WO 10 95/11231 and WD

96/ 14842. The present invention relates to the use of 2-am nothiazoline
derivatives of formula (1) in which: either RL is a hydrogen atom or an
al kyl radical and R2 is an al kyl, -alk-NH2, -CH2- R3 -CH2-S- R4 or phenyl
15 radi cal gstltuted wWih a nitro or - r adi cal RL is an

al kyl radi ¢t aW%%a%lmdr%‘éﬁh%onfhaﬁ@%?%l a (&Y %@/cli)%l S?<y
Pt U8 S b S el Ao A8 ol
e, R BB
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respect to NOS-2.is significantly higher .than their
inhibitory activity with respect to NOS-3.
Thiazoline-based NOS inhibitors are described
in particular in patent applications WO 94/12165, WO
10 95/11231 and WO 96/14842.
The present invention relates to the use of
2-aminothiazoline derivatives of formula (I) in which:
either R; is a hydrogen atom or an alkyl radical and R,
is an alkyl, -alk-NH;, -CH;-R3, -CH;-S-R; or phenyl
15 radical substituted with a nitro or -NH-C (=NH)CH;
radical,
or Ry is an alkyl radical and R; is a hydrogen atom,
R; is a (3-6C) cycloalkyl, pyridyl, pyridyl N-oxide,
thienyl, thiazolyl, imidazolyl, pyrazinyl, triazolyl or
20 phenyl radical or a phenyl radical substituted with a
nitro or carboxyl radical,
Ry represents a pyridyl or pyvridyl N¥oxide radical,
alk represents an alkylene radical
for the preparation of medicinal products that are
25 wuseful for preventing or treating diseases in which an
abnormal production of nitric oxide (NO) by induction

of inducible NO-synthase (NOS-2 or iNOS) is involved.
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In the above definitions and in those which follow the aIkyl and al kyl ene
radicals contain 1 to 6 carbon atons in a straight or branched chain. The
conmpounds of fornula (I) contain one or 5 nore asynnetrl d&@éf@ﬂﬁc@nd can
thus be in racemic form or in the formof enantioners an

di ast ereoi soners; these also formpart. of the invention, along with

m xtures thereof. Mreover, the conpounids of fornmula (1) can be 10 in the
tautomeric form(la): R\N NH H (la) These tautomers also formpart of the
15 invention. Anong the conpounds of fornmula (1) that are useful according
to the invention, nention may be made of the follow ng conpounds:

4-(3- pyrldylnethyl) 4 ﬁ?h hi azol | am ne . 20
4-(3-nitrobenzyl)- 4, 514 HyQ %bﬁvg %ﬁ%h&b?1%n§l nett those which

4-benzyl - 5- 4,.5-di y o 13-

4 (ot hi enylobriy )20 TRl Grde e LRV RRSS Fadt Pl i pgneain 1 o 6

4- (2-t hi eny, h r i

[ 3-(2-am noé% %ut@l?ot aéz{o € ay?%‘%h%%f%ﬁgﬂl%@] ?ﬁﬁﬁ%et hyl ) am ne

ST00019- PCT 7 4- benzy+hé Sorfb b9~ £ 3r b Ahazg! 1 2y VEaHLAen

4- (3 car boxybenzyl ) -4, 5- dfﬁ@%ro 1,3-thiaz ? -%Qnéne one or

5 more asymmetrlc carbons and can thus be in racemic form
or in the form of enantiomers and diastereoisomers;
these also form part of the invention, along with
mixtures thereof.

Moreover, the compounds of formula (I) can be

10 in the tautomeric form (Ia):

t
R N/jiﬁVH
H

2
(Ia)

These tautomers also form part of the
15 invention.

Among the compounds of formula (I) that are
useful according to the invention, mention may be made
of the following compounds:
4-(3-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

20 44(3—nitrobenzyl)—4,5—dihydro—1,3—thiazol—2-ylamine
4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(2-thienylmethyl)-4,5-dihyro-1,3-thiazol-2-ylamine
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-

25 iminoethyl)amine



4- (4-am nobutyl) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

4-butyl -4, 5-di hydro-1, 3-thiazol -2-ylam ne 5

5- et hyl - 4, 5-di hydro-1, 3-t hi azol - 2-yl am ne o . _

4- cycl ohexyl net hyl - 4, 5 di hydro- 1, 3-1 hi azol - 2-yl amine - 00019-ECT
4- (3-ni trophenyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne

4- (4-pyridyl met hyl) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

5- et hyl - 4- (4- pyridyl net hyl ) -4, 5-di hydro-1, 3-thiazol -2- 10 yl am ne
5-ethy|-4-(4-pyridy|nethyl)-4,5-dihydro-1,3-thiazol-2- yl am ne
-(4- thiazolylnethyl) 4, 5-di hydro- 1, 3- thiazol 2-yl am ne

(2 pyr ax AyVRErGT 155 %lslaarchyéd%" Rt ol Bipitene
- h
ES t 'azqiyijm%%%%%fé?%?%kfx 495 Bd?%$g£gz? ngg$f—2 -ylamine
(

4- hydr oxybenz z0l
4-pyri dyéiﬁéki-!ﬁ‘rﬁi%ﬁ'@é Ay} Ja 45%915%9691' 33'51&{1 %P' 2 2y1%911¥é am ne

3- am nopropyl ) -4, 5- d| ydro-1.,3 i azol am ne

4-(1- truaaxa@u&yiwq)s4d§hﬁg@wdxositﬁia@bazylyfam1@@1ne _

4- (4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2-ylam ne N-oxide 25 the
racem c 5n @y Brars + diteydrodi a3t ehearzsDaRFgl@nihe t aut oners t hereof, as
wel | as the pharmaceutically acceptable salts thereof, ST00019-PCT 8 and
nost parti ciderdhohdrey ¥radtlond 14, Sodploydds+1, 3-thiazol-2-ylamine

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

PREREED

4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2~ylamine
5-methyl-4- (4-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-

10 ylamine '
5-ethyl-4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(l-imidazolylmethyl) -4, 5~-dihydro-1,3-thiazol-2-

15 ylamine
4-(2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4~ (4-hydroxybenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2-

20 ylamine
4- (3~-aminopropyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
N-oxide

25 the racemic mixtures, enantiomers, diastereoisomers and
tautomers thereof, as well as the pharmaceutically

acceptable salts thereof,



(+)-(4R) - 4- (3-pyridyl methyl)-4, 5-di
(+)-(4R) -4-(3-nitrobenzyl)-4,5-dih
(+)- (4R, 5S) - 4- benzyl - 5- net hyl - 4, 5-
(+)- (4R 5R) - 4- benzyl - 5- et hyl -4, 5

i hydro-1, 3-thiazol-2- ylam ne
ydro-1|, 3-thiazol-2- 5 ylam ne
d

i hydro-1, 3-thiazol.-
- di hydr o- 1, 3-t hi azol - §Sy+§§%%gPﬁE

(-)-(4R)-4-(3-thieny|nethyl)-4,5-dihyd&p-l,S-thiazoI-Z yl am ne
(4R) - 4- (2-thi enyl net hyl ) -4, 5-di hydro-1,3-thiazol - 2-ylam ne

[ 3- (2- am no- 4, 5-di hydr ot hi azol - 4-yl ) phenyl ] (1- 15 i m noet hyl)am ne
(+)-(4R) - 4- benzyl - 4, 5-di hydro-1|, 3-thi azol - 2-yl am ne

(+)-(4R) - 4- (3-carboxybenzyl)-4, 5-di hydro-1, 3-thi azol -2- yl am ne

(ﬂ (4R) - 4-
(-)-(4S)-4-
(-)-(4S,59
g-) (4S)-4-

%@d%?gﬁﬁ%iz‘k%f“%aggkhﬁ%?%%i§§%?i%§§§%wpaungﬁﬁhf?éne
}ﬁ?ﬁﬁ?ﬁzLﬁfyﬁebQ¥ga§1ﬁ ghgif 381 gﬁgéoiy?a%¥n%n§$0801g PCT 9

4S, 5R) - 4- bgngMkna- Met hyl - 4, 5-di hydro- 1, 3-t hi azol - 2-

10

15

20

25

(+)-(4R)~4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
yvlamine

(+)-(4R,58) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine

(+)- (4R, 5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine
(—)—(4R)—4—(3—thienylmethyl)—4,5—dihydro—1,3jthiazol—2—
ylamine

(4R) -4-(2-thienylmethyl) -4, 5-dihydro-1,3-thiazol-
2-ylamine
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-
iminoethyl)amine

(+)-(4R) -4-benzyl-4,5-dihydro-1, 3-thiazol-2-ylamine
(+)-(4R) -4~ (3-carboxybenzyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4~ (4-aminobutyl) -4, 5-dihydro-1,3-thiazol-2-
vlamine
(-)-(4S)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-(4S,58)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine
(-)-(48S)-4-(4-aminobutyl)-4,5-dihydro-1,3-thiazol-2-

ylamine



ylam ne (-)-(4R)-4-butyl -4, 5-di hydro-1, 3-thiazol -2-yl am ne
(+)-(5S)-5-nethyl -4,5-di hydro-1, 3-thiazol -2-ylamne 5
(-)-(4S)-4-cycl ohexyl nmet hyl -4, 5-di hydro-1, 3-t hi azol -2- vy 1 _

(+)-(4R) - 4-cycl ohexyl nmet hyl - 4, 5-di hydr o- 1, 3-t hi azol - 2- y#gﬁééié FCT

4- (3-ni trophenyl)-4,5-di hydro-1, 3-thiazol -2-ylam ne 10
(+)-(4R)-4-(4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne

(+)- (4R, 5R) - 5- net hyl -4- (4- pyri dyl net hyl ) -4, 5-di hydro- 1, 3-thi azol -2-yl am ne
(+)- (4R 5R)-5-et hyl - 4- (4- pyridyl met hyl ) -4, 5-di hydro- 15

1, 3-thi azol -2-yl am ne (+)-4-(5-thiazol ylnethyl)-4,5-di hydro-1, 3-thi azol - 2-

| am -)-A4-(5-thj | yl hyl )-4, 5-di hydro-1, 3-thiazol -2- ylam ne 20
(m (AR - 4 (B kit ornte Tt PHatBrts hy b ShP4E0RT a36F 2020k st ne
(4R)-4-(14§E%F¥£ yl met hyl ) - 4, 5-di hydro- 1, 3-thi azol -2- yl am ne
(4S)-4-(1-i"mdazol yl met hyl ) -4, 5-di hydro-1, 3-thiazol -2- 25 yl am ne

(1) (48 4 (& L epol OBRFIWA )5 4aPrgb by ol 03 derti 0022951 Zmyham Ne
(+)-(58)-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
5 (-)-(4S)-4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol-2-
vlamine
(+) - (4R) -4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol-2-
ylamine
4—(3—nitrophenyl)—4,S—dihydro—l,3—thiazol—2—ylamine

10 (+)—(4R)—4—(4—pyridylmethyl)—4,5—dihydro—1,3—§hiazol—2—
ylamine
(+)- (4R, 5R) -5-methyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3-thiazol-2-ylamine
(+)-(4R,5R) -5~ethyl-4- (4-pyridylmethyl)-4,5-dihydro-

15 1,3-thiazol-2-ylamine
(+)-4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

20 (+)-(4R)-4-(2-pyrazinylmethyl)-4,5-dihydro~1,3-thiazol-
2-ylamine
(4R) -4- (1-imidazolylmethyl) -4, 5-dihydro-1,3~thiazol-2-
yvlamine |
(4S)-4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-

25 ylamine
(+)-(4R) -4- (4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-

2-ylamine



(+)-(4R) -4-(3-am nopropyl )-4,5-di hydro-1, 3-thi azol -2- yl am ne
(+)-(48)-4-(4-hydroxybenzyl)-4,5-dihydro-l,3-thiazo| 2- ylanine =)
(+)-(4-(4-pyridyl sul phanyl met hyl) -4, 5-di hydro-1, 3- thi aghhpd1¥L
(4R)-4-(4-pyridy|nethyl)-4,5-dihydro-1,3-thiazol 2 ylanlne &-OXI
(+)-4-(1-triazo|y|nethyl)-4,5-dihydro-%,S-thiazoI 2- 10 yl am ne the
tautoners thereof, as well as the pharnmaceutically acceptable salts

t hereof . The conpounds which are particularly preferred are the useful
conmpounds of fornmula (1) 15 according to the invention for which RL is a
hydrogen atomor an alkyl radical and R2 is an -alk-NH2 radical or a
phenyl radi st ed mnth an .- N $P3 R3 ar -CH2-5-R4
r adi cal and(cae f@g be 10QRY e‘rﬁ%) %%éﬂﬁy 0“%3({5%81 (1 6yra2| nyl ,
triazolyl

or carboxy
-CH2-R3 or

Y14 Hhenyl radlcal or phenyl radical substltuted with a nitro
¥ Fadi

caI R4 is a pyridyl radical. In particular when

R2 is a

M 4 I, 1 enyl, 4-
or 5-thi azo yI %ﬁl m dazg}% (B%gie}qZ(’%/rll?)az‘lgI5yIlzT dr#/%/e%m ny grzo?jhtezﬂyl r adi cal

gldﬁ%yémﬂ substituted in position -3 with a nitro or carboxyl

or a pheny

r adi cal
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R4 is a 4-pyridyl radical. ST00019-PCT
(+)-(4- (4-pyridylsulphanylmethyl)-4,5-dihydro-1, 3-

thiazol-2-ylamine

(4R) -4-(4-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine N-oxide
(+)-4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-~

ylamine

the tautomers thereof, as well as the pharmaceutically

acceptable salts thereof.

The compounds which are particularly
preferred are the useful compounds of formula (I)
according to the invention for which R: is a hydrogen
atom or an alkyl radical and R; is an -alk-NH; radical
or a phenyl radical substituted with an -NH-C(=NH)CHs,
-CH;-R3 or -CH;-5-Ry radical and R; is a pyridyl,
thienyl, thiazolyl, imidazolyl, pyrazinyl, triazolyl or
phenyl radical or phenyl radical substituted with a
nitro or carboxyl radical, Ry is a pyridyl radical.

In particular, when R, is a -CH;-Rs or
-CH,-S-R4 chain, R; is a 3- or 4-pyridyl, 2- or
3-thienyl, 4- or 5-thiazolyl, l-imidazolyl,
l-triazolyl, 2-pyrazinyl or phenyl radical or a phenyl
radical substituted in position -3 with a nitro or

carboxyl radical and Ry is a 4-pyridyl radical.



11 Among the compounds which are useful according to the invention and
particularly preferred, nention may be nade of the foll ow ng conpounds:
4- (3-pyridyl methyl) -4, 5-di hydro-1, 3-thiazol-2-ylamne 5
4-(3-nitrobenzyl)-4, 5-di hydro-1, 3-t hi azol - 2- ylI ani ne ST00019-pCT
4-benzy|-5-nethy|-4,5-dihydro-1,3-th|afol -2-ylam ne
4- (3-thienyl net hyl)-4,5-di hydro-1, 3-t 1azol 2-yl am ne
4-(2-thi enyl met hyl ) -4, 5-di hyro-1, 3-thi azol - 2-yl am ne
[3-(2-anino-4,5-dihydrothiazol-4-y|)pheny|](1-inino- 10 et hyl)am ne
4- benzyl -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne

4-( 3- carboxybenzyl) 4, 5 di hydro-1, 3-thi azql - 2-yl am ne

4- (4-ani nobutyl ) - 4 SAQQ%QH e oMUY @Pﬁﬁ%wﬁﬁ% useful

4- ( 4- dvl t i hyd 3-thi
ot ﬁ%” yaemeﬁ Itr?et Ny btuitn dolf Pat L S0af by Bretarrad.

5- et hyl I d 3-1
(ot az SETEREIIY: 5% “%‘r‘q‘i 1y %r SRR Y dandt 5T M
1- dazg I h
Shin i ean e i T e
S t hisazgl_y '3%&@9&0&%&@'@%’ Aihyitdupzpl tl?-lé/i@iu@-eylamlne
4- pyrldylsulphany met hyl') - 4,5-di hydro-1,3-t hi azol -2-~ 25 yl ami ne
1-t1i azal WemRhyis): nib il -y dr-Grihyaidl Bzol 12t ok o1 By §T00949- PCT

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

4-
4-(
4-(
4-(
4-(
4-(

4-(2-thienylmethyl)-4,5-dihyro-1,3-thiazol-2-ylamine
[3~(2~amino-4,5-dihydrothiazol-4-yl)phenyl] (1-imino-
10 ethyl)amine
4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
4- (3-carboxybenzyl) -4, 5~dihydro-1,3-thiazol-2-ylamine
4-(4-aminobutyl)-4,5-dihydro-1,3~-thiazol-2-ylamine
4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
15 5S5-methyl-4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine ‘
5—ethyl—4—(4—pyridylmethyl)-4,5—dihydro—1,3—thiazol—2-
ylamine
4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
20 4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
4- (2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2-
25 ylamine

4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine



12 the racem c m xtures, enantioners, diastereoisoners and tautoners
thereof, as well as the pharmaceutically acceptable salts thereof, and
partlcular the foll ow ng compounds: 5

(+)- (4R) - 4- (3-pyri dyl methyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2 yiamcng FCT
(+)-(4R) -4-(3-nitrobenzyl)-4,5-di hydrq-1, 3-t hi azol -2- yl am ne
(+)-(4R;58)-4-benzy|-5-nethy|-4,5-dih@&ro-1,3-thiazol- 10 2-yl am ne
(+)- (4R, 5R) - 4- benzyl - 5- net hyl - 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne
(-)-(4R) -4-(3-thienyl methyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne 15
(4R)-4-(2-thienyl methyl)-4,5-dihydro-1, 3- thiazol 2-yl am ne

[ 3-(2-am no-4, 5-di h drothlazol 4- yI)phen I |n1noethyl an ne
(+) - (4R) - 4XBenFpcenis. Hilﬁifd‘r‘fc? hafasets ?'yl e sdndrs na

E:g Ejg j %ﬁltcar box nze\é) 4 5 d| ydr O3tjl'{3 hi azol "61 f%fﬁlﬁ'@/ ne
4S) - 4-, o- d 1, 3-thi I 2 25
(-)-(49)- (:%egltta%q_l%e -nett%l}:lh I%grfy ro- i azo yl ami ne

(-)-(4S, 58) enzyl dlhydro 1, 3-thiazol- 2-ylam ne
and in particular the following compounds:

5 (+)-(4R)-4- (3-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(+)—(4R)-4—(3—nitrobenzyl)—4,5—dihydro—1,3—thiazol—2—
ylamine
(+)-(4R,58) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-~

10 2-ylamine
(+)-(4R,5R) -4-benzyl-5-methyl-4, 5-dihydro-1, 3-thiazol-
2-ylamine
(-)-(4R) -4~ (3-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
yvlamine

15 (4R)-4-(2-thienylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-
iminoethyl)amine
(+)-(4R) -4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine

20 (+)-(4R)-4-(3~carboxybenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(+)~-(4R) -4- (4-aminobutyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-(48S)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-

25 ylamine |
(-)-(4S,58)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-

2-ylamine

in



ST00019-PCT 13 (-)-(4S)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol-2- ylam ne
(4S, 5R) - 4- benzyl - 5- net hyl -4, 5-di hydro-1, 3-thi azol-2- ylamne 5
(+)-(4R)-4-(4-pyr|dylmethyl)-_4,5-d|hydro-1,3-t_h|azoI-2-.%.i.élﬁbfgz_][,c.5 _
(+)- (4R 5R) -5-net hyl -4- (4-pyridyl met hyl ) -4, 5-di hydro- 1, 3-thrazol -2-yl am ne
(+)-(4R,5R)-5-ethy|-4-(4-pyridyInethylf-4,5-dihydro- 10

1, 3-thiazol -2-yl am ne (+)-4-(5-thiazolVyl nethyl)-4,5-di hydro-1, 3-thiazol -2-
ylam ne (-)-4-(5-thiazolyl nethyl)-4,5-di hydro-1, 3-thiazol -2- ylamne 15
(+)-(4R) - 4-(2-pyrazinyl net hyl ) -4, 5-di hydro-1, 3-thiazol - 2-yl am ne
(4R)-4-(1-i m dazol yl met hyl ) -4, 5-di hydro-1, 3-thi azol -2- yl am ne

4S)-4-(1-imd I | )-4,.5-di hydro-1,3-1hi | -2-. 20 '

() (ar) - 2 (e ety Rt oate Y ety de SRR aa gt e
(+)-4-(4-p¥}ﬂgyh§¥lphanylnethyl)-4,5-dihydro;1,3- t hi azol - 2-yl am ne 25
(+)-4-(1-tr|az5ly met hyl ) - 4, 5-di hydro-1, 3-t hi azol -2- yl am ne

(4S,5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-
vlamine |

5 (+)-(4R)-4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(+)—(4R,SR)—5-methyl—4—(4—pyridylmethyl)—4,5—dihydro—
1,3-thiazol-2-ylamine
(+)-(4R,5R) -5-ethyl-4- (4-pyridylmethyl)-4,5-dihydro-

10 1,3-thiazol-2-ylamine '
(+)-4-(5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(-)-4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

15 (+)-(4R)-4-(2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine
(4R)-4-(l-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(4S)-4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-

20 ylamine
(+)-(4R) -4~ (4-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-
2-ylamine |
(+) -4~ (4-pyridylsulphanylmethyl)-4,5-dihydro-1, 3~
thiazol-2-ylamine

25 (+)-4-(1l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-

yvlamine



ST00019-PCT 14 the tautoners thereof, as well. as the pharmaceutically
acceptabl e salts thereof. The conpounds of fornmula (1) for which Rl is

met hyl or hexyl and.R2 is hydrogen or else Rl and R2 ar I are
known as chem cal products (J. Og. Chem, 27, 1049 (19§3§§?€f§2y%? Chem ,

37, 4401..(1972); Beilstein Registry flnbers 6114855, 6114856, 6117694,
6117695). Moreover, certain conpounds of forrmula (1) 10 are known as
radi oprotective agents. These are the racem c¢ conpounds for which RlL is a
met hyl radical and R2 is a hydrogen atom (Chem Abst., 1980, 92, 209060
and 209061), Rl is hydrogen and R2 is nethyl (Chem Abst., 1997, 87, 15

193910), R1.is hydrogen and R2 s ethyl_ (Khim.  Geterotsikl,, 6K Spedin, 1987,
11, 1572), tﬁfi%ghh%ﬁ?%@%n&é%e 'iésn%‘ﬁ}ép?ﬂ? Fﬁﬁd?ﬁﬁ?@?SﬁF§éFaig379, 19

(5), 671). 20 The her_compounds of fornmula (1) are novel and, as such,
t hey form|%ﬁ%eé%a? e ?%@%%t?%%fe%g’do the racem c m xtures, enantioners,

PR b S T S ik
atom or an ldiw1 radidty BNh&2r, is hydrogen or else R; and R, are
5 methyl are known as chemical products (J. Org. Chem.,
27, 1049 (1962);-J. Org. Chem., 37, 4401 .(1972);
Beilstein Registry Numbers 6114855, 6114856, 6117694,
6117695) .
Moreover, certain éompounds of formula (I)

10 are known as radioprotective agents. These are the
racemic compounds for which
R; is a methyl radical and R; is a hydrogen atom (Chem.
Abst., 1980, 92, 209060 and 209061),

R; is hydrogen and R; is methyl (Chem. Abst., 1997, 87,

15 193910), |
Rl is hydrogen and R; is ethyl (Khim. Geterotsikl.
Soedin, 1987, 11, 1572),

R; is hydrogen and R; is n-propyl (Radiobiologivya, 1979,
19 (5), 671).

20 ' The other compounds of formula (I) are novel
and, as such, they form part of the invention, as do
the racemic mixtures, enantiomers, diastereoisomers and
tautomers thereof and the pharmaceutically acceptable
salts thereof.

25 These are the compounds for which
either R; is a hydrogen atom or an alkyl radical and R;

is an alkyl-alk-NH,;, -CHz;-R3 or -CH;-S-Rs radical or a




Is an al kyl -al k-NH2, -CH2-R3 or -CH2-S-R4 radical or a ST00019-PCT 15
phenyl radical substituted with a nitro or -NHC(=NH)CH3 radical, or Rl is
an alkyl radical and. R2 is a hydrogen atom R3 is a cycl 360 ,
pyridyl, thienyl, thiazolyl, 5 imdazolyl, pyrazinyl, tér)lladaé;(%l)]l[%/jl15'3((‘)'1?3 phenyl
radical or a phenyl radical substitutlg with a nitro, hydroxyl or

carboxyl radical, R4 represents a pyridyl radical, alk represents an

al kyl ene radical, 10 the racem c m xtures, enantionmers and di astereoi soners
t hereof and m xtures thereof, the tautomers thereof and the
pharmaceutically acceptable salts thereof, with the exception of the

conpounds fqr i ch i exyl or thyl and. R2 is hydrogen or else Rl
and R2 arepq'i%nvgf}feﬁﬁﬁgcaaﬁOSQ%%y%%‘bteﬁ”#&t%rré’stlf)‘? he MBrpoTESCHDr  whi ch
Rl is hydrorg,cte(gi aarfl R2 is methyl, ethyl or n-propyl. The conpounds of
formula (1) atodre particularly preferred are those for which RL is a 20

nyOrogen AT 3l Bfhoadeial AN P i ane ks MR, eadical o pheny!
\Sclrggi Eﬁl | EQ)PP gﬁgﬁ;:c%rélaldoiagg g)rl(l}a_ 6%22?11;%/) r?iléi illfg}t@%%%ls)%{)’"sttit}{i:ﬁg 3%/tLv: 'i h antro
or carboxylimitd£#sllyl Olpyrazinyl, triazolyl or phenyl radical or a

phenyl radical substituted with a nitro, hydroxyl or

carboxyl radical,

R4 represents a pyridyl radical,

alk represents an alkylene radical,

10 the racemic mixtures, enantiomers and diastergoisomers
thereof and mixtures thereof, the tautomers thereof and
the pharmaceutically acceptable salts thereof,
with the exception of the compounds for which R; is
hexyl or methyl and R; is hydrogen or else R; and R, are

15 methyl, and the racemic mixtures of the compounds for
which R; is hydrogen and R; is methyl, ethyl or
n-propyl.

The compounds of formula (I) that are
particularly preferred are those for which R; is a

20 hydrogen atom or an alkyl radical and R; is an -alk-NH,
radical, a phenyl radical substituted with an
~-NH-C(=NH) CH3; radical, a radical -CH;-R3; for which R; is
a pyridyl, thienyl, thiazolyl, imidazolyl, triazolyl,
pyrazinyl or phenyl radical or a phenyl radical

25 substituted with a nitro or carboxyl radical, or a
radical -CH,-S-R; for which Ry is a pyridyl radical, the

racemic mixtures, enantiomers and diastereoisomers



radical -CH2-S-R4 for which R4 is a pyridyl radical, the racem c m xtures,
enanti oners and di ast ereoi sonmers ST00019-PCT 16 t hereof and m xtures

t hereof, the tautomers thereof and the pharnaceuticallyséqﬁﬁﬁg salts
thereof. In particular, R3is a 3- or 4-pyridyl, 2- or |en3%EF

5-thiazolyl, 1-imdazolyl, 5 1-triazolyl, 2-pyrazinyl or phenyl radlcal or

a phenyl radical substituted in p03|ﬁ| n -3 wth antro or carboxyl

radical and R4 is a 4-pyridyl radical. Anobng the novel conpounds of formula
whi ch may be nentioned are the foll owi ng conmpounds: 10

3- pyridylnethyl) 4, 5-di hydro-1, 3-thi azol - 2-yl am ne

)

(

ooy | | TR A G %%I‘ééfiﬁl r%eitlr%lm%ers thereof and
3-thi t 5-d 1, 3- th

St o s i ORI e e iste a?%ﬁ? M deqt.

(

4-pyridyl met hyl) - 4, 5 xﬂ%ﬂ%ﬂgﬁa3ﬁ§2&%2 3 thlazoﬁafl%yl ifie °F

nmet hyl - 4- (4- pyrldylne

t hyl -4-(;4 t_h 1, ;g%; 1 égﬁg ylanlne 20
4- 1t hi azgl }F)brjfetfd{' I )rrq4 )56%|5ﬁyt3"ro 1 ]?hllaglr{lm amfne

e
(
1- I I e
(L sk i, S A L0 st
(

(1
4-
4-
4-
4
4-
4-
5-
5-
4-
4-
4-
4- (5-thi az&bﬂllmuhsdubsh&wéwdrrp-doﬁﬁlmramj -V2IMI amecro or

carboxyl radical and R, is a 4-pyridyl radical.

Among the novel compounds of formula (I)

which may be mentioned are the following compounds:

10 4-(3-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-thienylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4-(2-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

15 4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
5-methyl-4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
5-ethyl-4-(4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
vlamine

20 4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
4-(2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

25 4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2-

ylamine



25 4-(1-triazolyl methyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne

4- (4- pyrldylsulphanylnethyl) 4,5- dlhydro |, 3-thiazol-2- ylam ne ST00019- PCT

17 the racem c. m xtures, enantioners, di ast er eoi somer s aénjs, ]_aéjtlﬁ&ers

t hereof and the pharmaceutically accept able salts ther , and

particular the follow ng conpounds:

(+)-(4R)-4- (3-pyridyl methyl) -4, 5- dlher -1, 3-thiazol -2- ylam ne

(¥)-(4R)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne

(+)- (4R, 5S) - 4- benzyl - 5- et hyl -4, 5-di hydro- 1, 3-thiazol - 10 2-yl am ne

(+) (4R 5R) - 4- benzyl - 5- nethyl 4, 5- dihydro 1, 3-thiazol - 2-ylam ne
-(4R) - 4- %& thlﬁ%{lneth 1% 4, 5- di h dro 1, 3-t j azol - | amine 1

(4R) 4- (2-t Jh‘iu‘?l £QF hy’h fil%‘“‘?lFﬁaz a te{ﬁ% ffgers an

3-(2- d h d t hi I 1- th
E+)((4g;n th%‘?& crd ol Io(ajfoarfd eﬁ?%pél} ‘;zé?/‘f%’rr%%@ye PALAEILE
(H)-(4R) - 4- %%F . %%%%%szl) 4, 5-di hydro-1, 3-thi azol - 2- yl am ne
(+)-(4R) - 4- am nobufy )-4,5-d|hydro-l,3-th|azol-2- yl am ne

and in particular the following compounds:
5 (+)-(4R)-4- (3-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-

ylamine |
(+)-(4R) -4~ (3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(+) - (4R, 58) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol-

10 2-ylamine '
(+)-(4R,5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-~
2-ylamine
(-)-(4R) -4~ (3-thienylmethyl)-4,5-dihydro-1,3~-thiazol-2~
yvlamine

15 (4R)-4-(2-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-imino-
ethyl)amine
(+)-(4R)-4—benzyl-4,S—dihydro—l,3—thiazol-2—ylamine

20 (+)-(4R)-4-(3-carboxybenzyl)-4,5-dihydro-1,3-thiazol-2~
ylamine
(+)-(4R)-4- (4-aminobutyl)-4,5-dihydro-1,3-thiazol-2-
yvlamine
(-)-(4S)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2~

25 ylamine o
(-) - (48, 55) -4-benzyl-5-methyl-4, 5-dihydro-1, 3-thiazol-

2-ylamine



(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thiazol -2- 25 yl am ne
(-)-(4S,5S)-4-benzyl -5-net hyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

ST00019- PCT 18q(<)-(45)-4-(4-aninobutyl)-4,5-dihydroalﬁ%fdgé%?uféE yl am ne
(4S, 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne

(+)-(4R) - 4- (4-pyridyl nmet hyl - 4, 5-di hydr

Q;l,S-thiazoI-Z- yl am ne

(+)-(4R,5R)-5-nethy|-4-(4-pyridy|nethf1-4,5-dihydro- 1, 3-thiazol - 2-yl am ne
(+)- (4R, 5R) - 5-et hyl - 4- (4- pyri dyl net hyl -4, 5-di hydro-1, 3- 10

t hi azol - 2-yl am ne (4S, 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydr o-1, 3-t hi azol - 2-
ylam ne (+)-(4R)-4-(4-pyridyl nmethyl)-4,5-di hydro-1, 3-thiazol-2- ylam ne 15

(+)- (4R 5R) ()_.'25_' (| r?]h_yn4|e_) (-44—-a(m4i-rpc}gui. t‘M )n-elf ,@Jafﬁ)?éféj—i ﬂy?_r t?ﬁia zol-2-

1, 3-thi azol -

-y

(+)-(4R,5R&h;§rqﬁpyl)-4-(4-pyridyInethyl)-4,5-dihydro-
1, 3-t hi azol- -§1anine (+)-4-(5-thiazolyl nethyl)-4,5-di hydro-1, 3-thi azol - 2-

20 ylam ne (g9, =k)(-r-HuARAl W R D=4, - M HYFFO- 1, -4 8201 =2- yl am ne

5

10

15

20

25

ylamine

(+)-(4R) -4- (4-pyridylmethyl-4,5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R,5R)-5-methyl-4- (4-pyridylmethyl-4,5-dihydro-
1,3-thiazol-2-ylamine |

(+) - (4R, 5R) -5-ethyl-4- (4d-pyridylmethyl-4,5-dihydro-1,3-
thiazol-2-ylamine | '

(4S,5R) ~4~benzyl-5-methyl-4, 5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4~ (4-pyridylmethyl) ~4,5-dihydro-1,3-thiazol-2-
ylamine
(+)—(4R,5R))—5—methyl)—4—(4—pyridylmethy1)f4,S—dihydro—
1,3-thiazol-2-ylamine

(+)-(4R,5R) ) -5-ethyl)-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3-thiazol-2-ylamine
(+)-4-(5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine
(-)-4-(5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4- (2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine
(4R)-4—(l—imidazolylméthyl)—4,5—dihydro—1,3—thiazol-2-

ylamine



(+)-(4R) -4-(2-pyrazinyl net hyl ) -4, 5-di hydro-1, 3-thiazol - 2-ylam ne 25
(4R)-4-(1-i m dazol yl net hyl ) -4, 5-di hydro-1, 3-thi azol -2- ylam ne ST00019- PCT
19 (4S)-4-(1-imdazolyl nethyl)-4,5-di hydro-1, 3-thi azol - 2- ] ne

(+) - (4R) - 4- (4-thi azol yl net hyl ) - 4, 5-di hydr o- 1, 3-t hi azol - %TSY/@*:%?%C%
(+)-4-(4-pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3- thiazol -2-yl am ne
(+)-4-(1-triazo|y|nethyl)-4,5-dihydro-1?3-thiazol-2- yl am ne the tautoners
t hereof and the pharmaceutically 10 acceptable salts thereof. The
invention also relates to pharmaceutical conpositions containing, as
active principle, a derivative of formula (1) for which either RL is a
hydrogen atomor an al kyl radical and R2 15 is an al kyl, -alk-NH2, -CH2-R3
or -CH2- S- R44¥hotchl-oridazphehppthydi c4l Ssdbbydraréd3wehhaaohirro or
- NH- C( =NH) radical, or RL is an alkyl radical and R2 is a hydrogen
atom R3 isYa®®yefoal kyl (3-6C), pyridyl, thienyl, thiazolyl, 20

| dazol YL By PR, (hrLRESLAL, B PhoRY! o sdhcel 00 2 5 lBDYL 20! ca
2-ylamine
5 (+)-4-(4-pyridylsulphanylmethyl)-4,5-dihydro-1, 3~

thiazol-2-ylamine
(+)-4-(1l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
the tautomers thereof and the pharmaceutically

10 acceptable salts thereof.

The invention also relates to pharmaceutical

compositions containing, as active principle, a
derivative of formula (I) for which
either R; is a hydrogen atom or an alkyl radical and R;

15 is an alkyl, -alk-NH;, -CH;-R3 or -CH;-S-Rs; radical or a
phenyl radical substituted with a nitro or -NH-C(=NH)CH;
radical,
or R; is an alkyl radical andsz is a hydrogen atom,
Ri; is a cycloalkyl (3-6C), pyridyl, thienyl, thiazolyl,

20 imidazolyl, pyrazinyl, triazolyl or phenyl>radical or a
phenyl radical substituted with a nitro, hydroxyl or
carboxyl radical,
R4 represents a pyridyl radical and alk represents an
alkylene radical,

25 as well as the racemic mixtures, enantiomers and

diastereoisomers thereof and mixtures thereof, the



R4 represents a pyridyl radical and alk represents an al kylene radical, 25
as well as the racem c m xtures, enantionmers and di astereoi soners thereof
and m xtures thereof, the ST00019- PCT 20 tautoner thereof and the

phar maceutical Iy acceptable salts thereof, with the excePH9SHoRCT he
racem c conmpounds for which RL is a net hyI radi cal and R2 is a hydrogen
atomor else RL 5 is hydrogen and R24% nethyl, ethyl or n-propyl. The
conmpounds of formula (1) can be prepared by cyclization of a derivative of
formula: RL ,OH R(~NH- CS-NH-C(CH3)3 10 in which Rl and R2 have the sane
meanings as in forrmula (1) . This cyclization is generally carried out
using an acid such as hydrochloric acid, in aqueous 15 nedium at a
tenperaturéﬁﬁtqmﬁﬂStHﬁWQqﬁﬂﬁnﬂﬂﬁhQ(Phﬁﬁmﬁc¢@tp¢@$bYa@¢9eD§éhleThe
derivatives of fornula §I ) can be obtained according to the follow ng
reaction s :th 1 for the conpounds for which Rl is hydrogen

ST00019- PCT 2%1R%e exceptlon of the racemic compounds for which R;
is a methyl radical and R; is a hydrogen atom or else R;
5 1is hydrogen and R; is methyl, ethyl or n-propyl.
The compounds of formula (I) can be prepared

by cyclization of a derivative of formula:

Rj/\OH
R; NH-CS-NH-C(CH.,),

in which R; and R; have the same meanings as in formula

(II)

10

(I).
| This cyclization is generally carried out
using an acid such as hydrochloric acid, in agqueous
15 medium, at a temperature of 100°C. 6N hydrochloric acid
is preferably used.
The derivatives of formula (II) can be
obtained according to the following reaction schemes:

Scheme 1 for the compouhds for which R; is hydrogen



!

NHRa CH OO0ORb a NHRa | R2 C-000Rb COORb COORb NHRa R2-CH COORb NHRa
R2-CHCH2Z0Hd VN2 R-CHCHOAdDb" 91 2 NH R2-CHCOONI 2 NH R2

CH COORb 2 2 h NHCSNHO(CH3)3 | RZ GH CH2OH

10

+.8T00019~PCT
21
NHRa
RyHal + | —~  NHRa
CH COORb R, c COORD
COOR/ COORb
NHRa b
NHRa
R, CH COORb —
R,- CH COOH
| o
NH,
NHRa |
| R,-CH-COOH
R,-CH-CH,OH
. !
. d
' NH,
NH, |
l g R,-CH-COORD
R,-CH-CH,OH D
l | ok
e
NHCSNHC(CHy)y ~ ~—— THCSNHC(CH3)3
| | R,-CH-COORb

R,-CH-CH,OH

in these formulae R; has the same meanings as in formula
(I), Ra is a hydrogen atom or a protecting group for
the amine function, such as those described by
T.W.Greene, Protective groups in organic synthesis, J.
Wiley-Interscience Publication (1991) and Rb is a (1-
4C) alkyl or alkoxycarbonyl radical, preferably methyl,
ethyl or'isobutyloxycarbonyl. The protecting group for
the amine function is preferably an acetyl or tert-

butoxycarbonyl radical.



/ b HHa R2-CH O00H i HCSNHC(CH3)3 RZ CHO00Rb in these fornulae R2 has
the sanme neanings as in formula (1), Ra is a hydrogen atomor a protecting
group for the am ne function, such as those described by 5 T. WG eene,
Protective groups in organic synthesis, J. Vvley-lnteré%?%ﬂ%%?TﬁﬁFication
(1991) and Ro is a (1- 4C) al kyl or al koxycarbonyl radical, preferably
methyl, ethyl or isobutyloxycarbonyl.2ZThe protecting group for the am ne
function is preferably an acetyl or tert 10 butoxycarbonyl radical.
ST00019-PCT 22 Reaction a is generally carried out in the presence of a
sodi um (1-4C) al koxide (preferably sodium ethoxide), in the corresponding
al cohol, at a tenperature of between 10C and the boiling point of 5 the
reacti on medi um ReacR¢antbonsageneveneyatiyr¢aurbed tntain thert sol vent
such as dinethylformam de in the presence of lithiumiodide, at a

t enper at ur PHESPREAeh 2091 WAd (+hEChorl koL P APreferablyedeeiiBR nedi um
or in a 10 -4C) aliphatic alcohol, in the presence of sodium hydroxide,
at a tenper%#%ﬁ%i@?bn1%@€??% 3PEL CFRPRWRS afeshol %at a

temperature of between 10°C and the boiling point of
5 the reaction medium.

Reaction b is generally carried out in an
inert solvent such as dimethylformamide in the presence
of lithium iodide, at a temperature of between 100°C
and the boiling point of the reaction medium, or in a

10 (1-4C) aliphatic alcohol, in the presence of sodium
hydroxide, at a temperature from 10°C to 30°C, followed
by neutralizing with 6N HCl then heating in a solvent
such as dioxane at a temperature in the region of
100°cC.

15 Reaction b’ is preferably carried out using
hydrochloric acid, at a temperature of 100°C.

Reaction b’’ for the derivatives for which Rb
is an alkyl radical is generally carried out by the
action of a (1-4C) aliphatic alcohol (preferably

20 methanol or ethanol), in the presence of an inorganic
acid such as sulfuric acid, at .a temperature of between
50°C and the boiling point of the reaction medium. For
the derivatives for which Rb is an isobutyloxycarbonyl
radical, this reaction is generally carried out by the

25 action of isobutyl chloroformate in the presence of a

base such as triethylamine, in an inert solvent such as



by neutralizing with 6N HCl then heating in a solvent such as dioxane at a
tenperature in the region of 100C. 15 Reaction b' is preferably carried
out using hydrochloric acid, at a tenperature of 100C. r%‘gqc“ on b'' for

t he derivatives for
by the action of a

‘which Ro is an alkyl radical is ge

3P 6T i ed out

(1-4C) aliphatic alcohol (preferably 20 net hanol or

ethanol ), in the presence of an inorgaffc acid such as sulfuric acid, at.a
tenperature of between 50C and the boiling point of the reaction nmedium
For the derivatives for which Rbo is an isobutyl oxycarbonyl radical, this
reaction is generally carried out by the 25 action of isobutyl
chloroformate in the gresence of a base such as triethylamne, in an inert

sol vent suckebsalsrdpo

9rECT 28 éetemppuAbRueant Ia@t‘ae‘@l’er’rp%@%@u@l@dof bet ween

-20C and 0C, _The reduction reactions ¢, g and i are preferably carried out
using a hyd9|9e such as sodium5 borohydrlde or I|th|un1alun1nun1hydr|de
ina (1-40 allphatlﬁpalco ol or tetrah¥drofuran a tenperature of

bet ween 10C and 30C

Caft ?ﬁﬁ%?VeF?aﬁg Rg°a° bBran ‘He?¥Sative such as

h | h hyd
Lempor at ur PEP e b iaBRi BT 4G B0 RenuER SO ted R o ror che

conpounds

borohydride or lithium aluminum hydrlde, in a (1-4C)

aliphatic alcohol or tetrahydrofuran, at a temperature

of between 10°C and 30°C, or alternatively using a

borane derivative such as the BH3;-THF complex, in a

solvent such as tetrahydrofuran, at a temperature of

10 Dbetween 0°C and 30°C.

The deprotection reaction d for the compounds

for which Ra is a protecting group for the amine

function

known to

is carried out by any deprotection method

those skilled in the art, and in particular

15 those described by T.W. Greene, Protective groups in

organic synthesis, J. Wiley-Interscience Publication

(1991). Preferably, when the protecting group is an

acetyl radical, this reaction is carried out using

aqueous hydrochloric acid, at a temperature of 100°C.

20 When the protecting group is a tert-butoxycarbonyl

radical,

this reaction is carried out using

hydrochloric acid in dioxane, at a temperature in the

region of 20°cC.

Reactions e and h are carried out by the

25 action of tert-butyl isothiocyanate, in an inert

solvent such as a (1-4C) aliphatic alcohol (preferably

methanol or ethanol), optionally in the presence of a



for which Ra is a protecting group for the amne function is carried out
by any deprotection nethod known to those skilled in the art, and in
particular 15 those described by T.W G eene, Protectiv% grﬁi S_in organic
synthesis, J. WIley-Interscience Publication (1991). PPEPEPABr¥CTwhen the
protecting group is an acetyl radical, this reaction is carried out using
aqueous hydrochloric acid, at a tenpe@éture of 100C. 20 When the protecting
group is a tert-butoxycarbonyl radical, this reaction is carried out using
hydrochl oric acid in dioxane, at a tenperature in the region of 20C.
Reactions e and h are carried out by the 25 action of tert-butyl

i sot hi ocyanate, in an inert solvent such as a (1-4C) aliphatic al cohol

( pr ef er abl \FenfEidahdnigle gudhds tomtHaning n athe freeaiatwie a
STO0019-PCT tertiary am ne such _as triethylanmne, at a tenperature of

bet ween 20C€GREMREDH AT T Fpbithe doitlidd eititort R FRAHER ion f is
carried out hy the action of a 5 (1-4C) aliphatic al cohol (preferably

net hanol oM %t kol ), in the presence of an inorganic. acid such as
hydrochloric acid, a erat.yre b n.20 nd, ..t.he bailing point
of the reaction nedi t&nﬁ%%tfi%alfelglfta%%e? \@% r}ﬂ%’ é%éh %r?to O%i rﬂofor?yl

chi ori 08 13 40 b AQ: 3l iR Ayl e peiahlbueshanol or

et hanol), at a tenperature o et wee
ethanol), in the presence of an inorganic acid such as
hydrochloric acid, at a temperature of between 20°C and
the boiling point of the reaction medium, or
alternatively by the action of thionyl chloride, in a
10 (1-4C) aliphatic alcohol (preferably methanol or
ethanol), at a temperature of between -25°C and 30°C.

Scheme 2 for the compounds for which R; is alkyl

NHRa
Rz-CIJH-COORb T HCONHCH,
/
NHRa NHRa

R,-CH-CO-N(CHJOCH, ——2—=  R,-CH-COR,

o]
NH,
| ' NHRa
R,-CH-CHOH-R, -—
R,-CH-CHOH-R,
e

THCSNHC(CHs)a

R,-CH-CHOH-R,



Schene 2 for the compounds for which Rl is alkyl iHRa R2 CH COORb +
H3C- O NH CH3 NHRa NHRa R2-CH CO-N(CH3)OCH3 24 b R2 CH COR, NH2
R2-CH-CHOH R, d NHRa R2-CH CHOH R, i HCSNHC(CH3)3 R2 | R 1
ST00019-PCT 25 in these formul ae Rl and R2 have the sanmm'g%c%s in
formula (1), Ra is a hydrogen atomor a protecting group for the am ne
function, such as those described 5 byzﬁivv Greene, Protective groups in
organi c synthesis, J. WIley-Interscience Publication (1991).-and
preferably an acetyl or tert-butoxycarbonyl radical, and Rb is an alkyl
or al koxycarbonyl radical, and preferably methyl, ethyl or

| sobut yl oxycarbonyl. 10 Reaction a is preferably carried out in an

in these formulae R; and R, have the same meanings as in
formula (I), Ra is a hydrogen atom or a protecting
group for the amine function, such as those described

5 by T.W. Greene, Protective groups in organié synthesis,
J. Wiley-Interscience Publication (1991) .and preferably
an acetyl or tert-butoxycarbonyl radical, and Rb is an
alkyl or alkoxycarbonyl radical, and preferably methyl,
ethyl or isobutyloxycarbonyl.

10 Reaction a is preferably carried oup in an
inert solvent such as a chlorinated solvent (for
example chloroform or dichloromethane), optionally in
the presence of a base such as N-methylmorpholine or
triethylamine, at a temperature of between -15°C and

15 30°cC.

Reaction b is carried out by the action of an
alkylmagnesium halide such as an alkylmagnesium
bromide, in an ether such as tetrahydrofuran or ethyl
ether, at a temperature of between 0°C and 30°C.

20 The reduction reaétion c is preferably
carried out using a hydride such as sbdium borohydride
or lithium aluminum hydride, in a (1-4C) aliphatic
alcohol or tetrahydrofuran, at a temperature of betweén
10°C and 30°C, or using a borane derivative such as the

25 BH3-THF complex, in a solvent such as tetrahydrofuran,

at a temperature of between 0°C and 30°C.



inert solvent such as a chlorinated solvent (for exanple chloroformor

di chl oronet hane), optionally in the presence of a base such as

N- et hyl mor phol.i ne or triethylamne, at a tenperature T&% weehy 15C and
15 30C. Reaction b is carried out by the action of an al'kKyl magnesi um
hal i de such as an al kyl magnesi um bromnj de, in an ether such as
tetrahydrofuran or ethyl ether, at a“tenperature of between 0C and 30C. 20
The reduction reaction c is preferably carried out using a hydride such as
sodi um borohydride or lithiumalum numhydride, in a (1-4C) aliphatic

al cohol or tetrahydrofuran, at a tenperature of between 10C and 30C, or

using a borane derivative_such as the 25 BH3-THF conplex, in a solvent such
as tetrahydrofuran, GteFRMETIEINE THWe %ﬁ;g%ﬁF¥ﬁ%bf“§?d@019-PCT 26

The deprotection reaction d is carried aut by, met hod known to those
skilled in ¥he BFYHSFYEpr it e@i“??ﬁ; sg'rﬁolglrﬁcﬂeuf %ﬁf iB. M in particul ar
those descy] T & ctiv | 0o e nt hesi s,
J. Wley-| ncgé %gtl:%%tclen%% iagg |%n§{r%£9§f§d.’ %%%ﬁ}b%%l%ﬁ}go%%ot ecting
group is.a radi : e ; . agueous
hydr ochl or ﬁ:@%ﬁ%‘%e%t@g rft;ghrrbeélta%%%ée' gifg}dl%%bélsvﬁgdnﬁthﬁgs gif%t ec aiﬂ?\lg@gr oup is a
tert-butoxysaibdy] s afli G 1ed Nisteddb I&REd IMIbI oL@ dn edLgait) using

hydrochloric acid in
Preferably, when.the protecting group is. an acetyl
radical, this reaction is carried out using aqueous
hydrochloric acid, at a temperature of 100°C. When the
protecting group is a tert-butoxycarbonyl radical, this
10 reaction is carried out using hydrochloric acid in
dioxane, at a temperature in the region of 20°C.
Reaction e is carried out by the action of
tert-butyl isothiocyanate, in an inert solvent such és
a (1-4C) aliphatic alcohol (preferably methanol or
15 ethanol), in the presence of a tertiary amine such as
triethylamine, at a temperature of between 20°C and the
boiling point of the reaction medium.
The compounds of formula (I) for which R; is a
phenyl radical substituted with an -NH-C(=NH)CH; radical
20 can also be prepared from the corresponding amine
derivatives which are themselves obtained by reducing

the nitro derivatives of formula (I) according to the

following scheme:



di oxane, at a tenperature in the region of 20C. Reaction e is carried out
by the action of tert-butyl isothiocyanate, in an inert solvent such as a
(1-4C) aliphatic alcohol (preferably nmethanol or 15 eth i e
presence of a tertiary amne such as triethylam ne, at %‘%‘Jﬁ?‘pde'}éﬁ]re of
bet ween 20C and the boiling point of the reaction nedium The conpounds of
formula (1) for which R2 is a phenyl 2adi cal substituted with an

-NH- C(=NH) CH3 radical 20 can also be prepared fromthe correspondi ng anm ne
derivatives which are thensel ves obtained by reducing the nitro
derivatives of formula (1) according to the follow ng schene: ST00019- PCT
27 a NH C(=NH) CH3 The reduc%ion reaction a is carri gut by any reduction

met hod known to those ski dinthe art 5 for_pro eeg ng froma nitro to

an am no without ~aife e rest of the ulepn NP{,0Cess is
preferably perfousirl‘g zZi n@!‘*zir\"mﬁ? at a terrpé’rature in the
region of 20C. Reags&gon b is carried out by r tion of 10 benzyl

et hani m dot hi oate hytachl oride, in an inert soWNent (ﬁgch as a (1-40

al i phatic al cohol and preferably nethanol or ethanol, at a tenperature of
bet ween OC and 45C. Ae

P

N NH,

NH-C(=NH)CH,

The reduction reaction a is carried_out by

any reduction method known to those skilled in the art

5 for proceeding from a nitro to an amino without
affecting the rest of the molecule. The process is
preferably performed using zinc, in acetic acid, at a
temperature in the region of 20°cC.

Reaction b is carried out by reaction of

10 benzyl ethanimidothioate hydrochloride, in an inert
solvent such as a (1-4C) aliphatic alcohol and
preferably methanol or ethanol, at a temperature of
between 0°C and 45°C. |

The intermediates of formula (III) are novel

15 and form part of the invention.

The compounds 6f formula (I) for which R; is a
radical -CH;-R; in which R; is a l-imidazolyl or
1-(1,2,4-triazolyl) radical may also be prepared by the
action of imidazolyl or of 1,2,4-triazole on a

20 derivative of formula:



The internediates of formula (I11) are novel 15 and formpart of the

i nvention. The conpounds of fornula (I) for which R2 is a radical -CH2-R3
in which RB3is a 1-imdazolyl or 1-(1,2,4-triazolyl) radical my also be
prepared by the action of imidazolyl or of 1,2,4-tri az%d%oog}i"ga'%
derivative of forrmula: STO0019-PCT 28 R1 1--- S NNRa | Rb in which Rl has
the sanme neanings as in forrmula (1), X85 is a hal ogen atom and in
particular an iodine atom or a tosyl radical, Ra and Rb are hydrogen atons
or protecting groups for the amne function such as those described by
T.W Geene, Protective Goups in Oganic Synthesis, J. WIley-Interscience
Publication (1991), 10 preferably al koxycarbonyl or acetyl and nore
particularly tert-butoxycarbonyl, optionally followed by a deprotection.
This reaction is generallyggarried out in the presence of a base such as

an alkali netal hydride, 1 referably sodium hydride, in a solvent such as
di met hyl sul foxide, at a tenpgerature of between 20C and the boiling point
of the reaction nedium x ~ _Ra (IV)

R

b

in which R; has the same meanings as in formula (I), X
5 1is a halogen atom, and in particular an iodine atom, or
a tosyl radical, Ra and Rb are hydrogen atoms or
protecting groups for the amine function such as those
described by T.W. Greene, Protective Groups in Organic
Synthesis, J. Wiley-Interscience Publication (1991),

10 preférably alkoxycarbonyl or acetyl and more
particularly tert-butoxycarbonyl, optionally followed
by a deprotection.

This reaction is generally carried out in the
presence of a.base such as an alkali metal hydride,

15 preferably sodium hydride, in a solvent such as
dimethyl sulfoxide, at a temperature of between 20°C
and the boiling point of the reaction medium.

The deprotection reaction for the compounds
for which Ra or Rb is a protecting group for the amine

20 function is carried out by any deprotection method
known to those skilled in the art and in particular
those described by T.W. Greene, Protective Groups in
Organic Synthesis, J. Wiley—Iﬁterscience Publication

(1991) . Preferably, when the protecting group is an



The deprotection reaction for the conpounds for which Ra or Rbis a
protecting group for the amne 20 function is carried out by any
deprotection nethod known to those skilled in the art and in particular
those described by T.W Geene, Protective Goups in OYHHUESEETesis,
Wl ey-Interscience Publication (1991). Preferably, when the protecting
group is an ST00019- PCT 29 acetyl radi¥al, this reaction is carried out
usi ng aqueous hydrochloric acid, at a tenperature of 100C. When the
protecting group is a tert-butoxycarbonyl radical, this reaction is
carried out using 5 hydrochloric acid in dioxane, at a tenperature in the
regi on of 20C. The conpounds of forrmula (IV) may thensel ves be obtained
accor di ng 5atd FARdiGAIng thedfc iRt Sdfenss SPO00AD-POT B9LiMD OH NH2 S

HZNNH2 f R a FK}~$T| HNN . )
aqueous hydrochloric acid, at a temperature of 100°C.

When the protecting group is a tert-butoxycarbonyl
radical, this reaction is carried out using
5 hydrochloric acid in dioxane, at a temperatﬁre in the
region of 20°cC.
The compounds of formula (IV) may themselves

be obtained according to the following reaction scheme:

J.



SbR HNNHIi 9 S HONNH CRL
Ro d TsO"~NNRa ND (Ilva)
in formula (1), Ts is a tosylate radical, Ra

'r SR h

30

H,N NH

l g

R1
\)\

S

Rb.

N X _Ra

H

l h

In these fornmul ae,

[—‘S
HO N)\\ _Ra

NRa | """~ NNRa Rb (IVb) e Ra
R1 has the sane neani ng as

and Ro are ol080ts-E&

R1

Ll T

| —
NJ\\N’Ra TsO s _Ra
| N~ N
Rb |

Rb

(IVb) (IVa)

In these formulae, R; has the same meaning as

in formula (I),

Ts is a tosylate radical, Ra and Rb are



31 a hydrogen atomor a protecting group for the amne function such as
t hose described by T.W G eene, Protective Goups in Organic Synthesis, J.

Wl ey- Interscience Publication (1991), preferably 5 al onyl or
acetyl and nore particularly tert- butoxycarbonyl. Reac%(@{}f)sp"é%ner ally

carried out by the action of tert-butyl isothiocyanate, in an inert

sol vent such as an aliphatic al cohol (]=4C3 (preferably 10 net hanol or
ethanol ), optionally in the presence of a tertiary anmine such as
triethylamne, at a tenperature of between 20C and the boiling point of
the reaction medium Cyclization reaction b is generally carried 15 out
usi ng an aciqﬁi¥ch as hydrochloric acid, in agueous nmedium at a

t enper at ur & iIWHRIFE G G AT PORECTHFEIRArSMHRrF T aehd #Bipeef erably

used. Wen r. Rb is.a tert-butoxycarhonyl group, _reactions c and g are
carri ed outt%%ﬁ/c AR Pt @S FhesF W%ﬁ%vﬂgt%"’?ho%’ée%@?i led in the art

and in parg.i . escrihed by, T.. W, Geene. PBrofective Goups in
Or gani c sﬁ%o%@%iﬁi%ﬁﬁn éb?;{q%lnccfyblﬁt}bjﬁ]c%‘t ibn Vg}’;t ?ﬁi. nT[lihZ Iro regcszte on
is prefera 1 - -\bu :

of 25 a baser%s{x?h({las (T i et%l;%%g%qne a(tnl? olp)t’i %a‘?%xcggﬁ he presence of

4- (di netdy | ANRGRHHN or B80! B mAMS has dhehl ofpnetpane and at a
tenperature in the
butoxycarbonyl.

Reaction a is generally carried out by the
action of tert-butyl isothiocyanate, in an inert
solvent such as an aiiphatic alcohol (1-4C) (preferably

10 methanol or ethanol), optionally in the presence of a
tertiary amine such as triethylamine, at a temperature
of between 20°C and the boiling point of the reaction
medium.

Cyclization reaction b is generally carried

15 out usiné an acid such as hydrochloric acid, in aqueous
medium, at a temperature in ﬁhe region of 100°C. 6N
hydrochloric acid is preferably used.

When Ra or Rb is a tert-butoxycarbonyl group,
reactions ¢ and g are carried out by any protection

20 method known to those skilled in the art and in
particular those described by T.W. Greene, Protective
Groups in Organic Synthesis, J. Wiley-Interscience
Publication (1991). This reaction is preferably carried
out using di-tert-butyl dicarbonate, in thé presence of

25 a base such as triethylamine and optionally in the
presence of 4-(dimethylamino)pyridine, in a solvent

such as dichloromethane and at a temperature in the



/

ST00019- PCT 32 region of 20C, or alternatively in the presence of a base
such as potassium carbonate, in a solvent such as water and at a

tenperature in the region of 20C. Reaction d is generall ri ut by
the 5 action of p-toluenesulfonyl chloride, in the pr eéé'r%)gog)rl o'%q:gpt ertiary

am ne such as triethylamne, in an inert solvent such as dichl oronethane,
at a tenperature of between 20C and t¥fe boil i ng point of the reaction
medium 10 Reaction e is generally carried out by the action of sodium
iodide, in an inert solvent such as acetone, at a tenperature of between
20C and the boiling point of the reaction nedium Reaction f is generally
carried out by the 15 action of an allyl_ halide, for exanple allyl
chloride, 3SF8P 4§ HAlG c o RHRTIALUTLY piefrapsewa®t at a

tenperature of between 20C and the bqiling point of . the reaction nmedium
React i on h RAPGEHA A5 RAEFTCHBAAIRPIHE 60 AT HAE | HEMEAS i n ¢ he
presence of Jfase su&ha as. sodi umtbi cearbo\r}\%tée, in.Oa SO v%d’g, such as

di chl or onet'fiane, 3t afte&hp%?né‘f?ﬁ% H€ et wekh THEFhdt the Doi | ng poi nt of

the_ reacti on nmedi um RT ct?PcKPPO&'r%? g %1105{1’% _aca(gl).ggrmy@iﬁp B?eifs a 25
radi cal -CH2-S-R4 nmay Dbe prepare b('é/)r% & action of a correspondi ng
conmpounds of, fordpil fe (d M1 ndd MoWt hifloride, in the presence

of a tertiary amine such as triethylamine, in an inert

solvent such as dichloromethane, at a temperature of

between 20°C and the boiling point of the reaction

medium.

10_ Reaction e is generally carried out by the
action of sodium iodide, in an inert solvent such as
acetone, at a temperature of between 20°C and the
boiling point of the reaction medium.

Reaction f is generally carried out by the

15 action of an allyl halide, for example allyl chloride,
in an aliphatic alcohol (1-4C), preferably ethanol, at
a temperature of between 20°C and the boiling point of
the reaction medium.

Reaction h is generally carried out by the

20 action of iodine, in the presence of base such as
sodium bicarbonate, in a solvent such as
dichloromethane, at a temperature of between 20°C and
the boiling point of the reaction medium.

The compounds of formula (If for which R; is a

25 radical -CH;-S-Rgq may be prepared by the action of a
corresponding compound of formula (IVa) or (IVb) with a

derivative of formula HS-R; in which R, has the same



derivative of formula HS-R4 in which R4 has the sane ST00019- PCT 33 neani ng
as in fornmula (1) and Ra and Rb are hydrogen atons or protecting groups
for the am ne functjion such as those described by T.W grgﬁﬁgLPPEotective
Goups in Oganic Synthesis, J. WIley-Interscience PubPiteRPL3REE (1991),
preferably al koxycarbonyl or acetyl and nore particularly

tert-but oxycarbonyl, optionally fol | owed by a deprotection of the am ne
function. This reaction is generally carried out in the presence of a base
such as potassium carbonate, in a 10 solvent such as acetonitrile or

di ret hyl formam de (preferably acetonitrile), at a tenperature of between
20C and the boiling point of the reaction nmedium The deprotection reaction
for the coMfSRAY FDritwi TR ot I RFNS RBe pisl 6 iavp dslPdesr the ani ne
15 function is carried out by an degar t ectiion nethod known to those
skilled in3%8Sar HFP5SF i%‘%/ﬂua‘? Yo % NS SR FPWSUSHeene,

Protective & s in,_ Ogani¢.S Si J. W]ley-lnterscjence RPublication
(1991). Pr éaTse(r%a oy, d\/ﬁ?ecn&t%eg&%%@f‘i n(gg?‘?’tb%p lrscytaer’i: < éctc}}’lpsr f[’}a’i cal , tt hi s
reaction i (] i Ng -+ aquequs. C , . enperature
of 100C. @h‘@%ﬂlﬁg% r otheet:%éqn’g Jg'r gt&ploéfié a %%%eﬁdgxy%ggrlbgﬁy lO%r adical, this

T T s E Rk L T
particularly tert-butoxycarbonyl, optionally followed
by a deprotection of the amine function.

This reaction is generally carried out in the
presence of a base such as potassium carbonate, in a
10 solvent such as aceténitrile or dimethylformamide
(preferably acetonitrile), at a temperatﬁre of between
20°C and the boiling point of the reaction medium.
The deprotection reaction for the compounds
for which Ra or Rb is a protecting group for the amine
15 function is carried out by any deprotection method
known to those skilled in the art and in particular
those described by T.W. Greene, Protective Groups in
Organic Synthesis, J. Wiley-Interscience Publication
(1991) . Preferably, when the protecting group is an
20 acetyl radical, this reaction is carried out using
aqueous hydrochloric acid, at a temperature of 100°C.
When the protecting group is a tert-butoxycarbonyl
radical, this reaction is carried out using
hydrochloric acid in dioxane, at a temperature in the
25 region of 20°C. The compounds of formula (I) are

isolated and may be purified by the usual known



I sol ated and nmay be purified by the usual known ST00019- PCT 34 net hods, for
exanpl e by crystallization, chromatography or extraction. The enantioners

of the compounds of formula (1) can be obtained by res ' acem ¢
m xtures, 5 for exanple by chromatography on a chiral §§£Qﬁ§?%£g§#ding to

Pirckle WH. et al., Asymetric Synthesis, Vol. 1, Academ c Press (1983)
or by formation of salts or by synthe% s fromchiral precursors. The

di astereoi soners can be prepared according to the knowmn 10 conventi onal

met hods (crystallization or chromatography or fromchiral precursors). The
conpounds of formula (1) can optionally be converted into addition salts
with an inorgani¢c or organic_acid by the_action of such an acid in an 15

organi ¢ sol PeRRCSEchfas §%amPEBNBY, CEYRER bheZ2BhORt heRrOBREAIERPRY | nat ed

solvent. These salts also formpart of, the invention. Exanples of
phar maceut i 8l P 52EEPPEbI e salts which may be mentioned are the fol |l owing

salts: 20 benzenesulfggate hggrobroni e hydrochlo(lilédgf gitra e,

et hanesul fonate, funar ?e?haPUCSﬁgfa,olo ates TR RTAT onat 77 Har dat e,

oL el 988! agERTUEREANS. By PUMROMIORAE kiR AL S Reabal e paroare
t heophyl ki nggeetahRpaBdny- LRLURRESYLEARA I 6n a chiral column

according to Pirckle W.H. et al., Asymmetric Synthesis,

Vol. 1, Academic Press (1983) or by formation of salts

or by synthesis from chiral precursors. The

diastereoisomers can be prepared according to the known

10 conventional methods (crystallization or chrqmatography
or from chiral precursors).

The compounds of formula (I) can optionally
be converted into addition salts with an inorganic or
organic acid by the action of such an acid in an

15 organic solvent such as an alcohol, a ketone, an ether
or a chlorinated solvent. These salts also form part of
the invention.

Examples of pharmaceutically acceptable salts
which may be mentioned are the following salts:

20 benzenesulfonate, hydrobromide, hydrochloride, citrate,
ethanesulfonate, fumarate, gluconate, iodate,
isethionate, maleate, methanesulfonate, methylenebis-f-
oxynaphthoate, nitrate, oxalate, pamoate, phosphate,
salicylate, succinate, sulfate, tartrate,

25 theophyllineacetate and p-toluenesulfonate.

The compounds of formula (I) are inhibitors

of inducible NO-synthase or type-2 NO-synthase (NOS-2)



" bovi ne

The conpounds of formula (1) are inhibitors of inducible NO synthase or
type-2 NO synt hase (NOS-2) ST00019-PCT 35 and are thus useful for
preventing and treating disorders associated with excessi roducti on,
such as nmultiple sclerosis, cerebral, focal or gl obal $§%§hi§%§b%erebra
or spinal trauma, Parkinson's 5 disease, Huntington's disease, Al zheiner's
di sease, amotrophic |ateral sclerosi%§ m grai ne,.. depression,

schi zophreni a, anxiety and epil epsy, diabetes, atherosclerosis,
nyocarditis, arthritis, arthrosis, asthma, irritable bowel syndrone,
Crohn's disease, 10 peritonitis, gastro-esophageal ref |ux, uveitis,

Qui Il ai n-Barre syndrone, gl onerul onephritis, lupus erythematosus,

psori asi s, ame yrovipusfutefedi foropreventingndnd suEAtABY for exanpl e,

epi theli omas, adenocarci npnas_or sarcomas,  and infections with Gam 15
posi tive ord¥SARHEYAPHRC REPACE! Pl arcepsiert NaAcRFPHIaF 18Rt 8RFR. Their

tiviti -2 and_NOS-3 i nhibit det er i ing th
Sonver si on SOt BHRLS aFOF FFAELF nt GO SPFAL: cFOFafl PRESWPPAL 20 o

tivel. NCS- 2 tic f tl extracted, .fromthe | un of rat
o ce. pr T IR v TR P Fht yEREiRay T HEGNE 10 AIKEEPERS 6 hours bef ore.
col | ectifg dhetdssueln A ik hs 2 LOUNEL S Al -nBLAORY 8¢ hRBeghe] ecombi nant

e conpoun
amiotrophic lateral sclerosis, migraine, .depression,

schizophrenia, anxiety and epilepsy, diabetes,
atherosclerosis, myocarditis, arthritis, arthrosis,
asthma, irritable bowel syndrome, Crohn’s disease,

10 peritonitis, gastro-esophageal reflux, uveitig,
Guillain-Barré syndrome, glomerulonephritis, lupus
erythematosus, psoriasis, the growth of certain forms
of tumors such as, for example, epitheliomas,
adenocarcinomas or sarcomas, and infections with Gram-

15 positive or Gram-negative intracellular or

| extracellular bacteria.

Their activities as NOS-2 and NOS-3
inhibitors were determined by measuring the conversion
of [’H]-L-arginine into [’H]-L-citrulline with,

20 resbectively, an NOS-2 enzymatic fraction extracted
from the lungs of rats or mice pretreated with
lipopolysaccharides.(lo mg/kg i.p. 6 hours before
collecting the tissue) and with a commercial
preparation of recombinant bovine NOS-3. The compounds

25 were incubated for 20 to 30 minutes at 37°C in the
presence of 5 uM (for NOS-2 activity) or 10 uM (for

NOS-3 activity) of [’H]-L-arginine, 1 mM of NADPH, 15 uM



|

25 were incubated for 20 to 30 mnutes at 37Cin the presence of 5 gM (for
NOS-2 activity) or 10 M(for NOS-3 activity) of [3H -L-arginine, 1 nmM of
NADPH, 15 gM ST00019-PCT 36 of tetrabiopterine, 1 gM of FA?, .1 M of DIT
in a HEPES buffer (50 mMM pH 6.7) containing 10 g/ of TOO/LISRET n and
1.25 nM of CaCl2 when the NOS-3 activity was neasured. The incubation was
st opped by addi ng cold 5 HEPES buf f er3§ 100 mv| pH 5.5) containing 10 nM of
EGTA and 500 ng of a cationic ion-exchange resin (AGOW X8, counterion:
Na+) to separate the [3H]-L-arginine from the [3H -L-citrulline. After
separation of the phases by settling for 5 mn, the radioactivity
remaining in the 10 |iquid phase was nmeasured in a scintil|ation counter in
t he presencef oferaliorepeingi ntisM £F AR Uil ™M f BERIN fr t he

recovery of the [3H -L-citrulline formed was able to be estimted using
[ 14C- ur ei dIJERER iRWEF ¥ nkP0 dMex@erhal ) SFAHPHTENY 5 Oried MEs-2E or  NOS- 3

ccllvily ves EXREPsel  MEAp Sl Sl LI kel hou U ne lonued per
(D1 oot Whd TRl MRl 5020 i B mGernones of
the NOS-3  fimil NEr Ped Colod ok O-pr M S5 )5 d Gl M ¥y 11 HP Y £ rdrrn
and 500 mg of a cationic ion-exchange resin (AG50W-X8,
counterion: Na') to separate the [’H]-L-arginine from
the [*H]-L-citrulline. After separation of the phases by
settling for 5 min, the radiocactivity remaining in the
10 1liquid phase was measured in a scintillation counter in
the presence of a suitable scintillation ligquid. The
vield for the recovery of the [®H]-L-citrulline formed
was able to be estimated using [!*C-ureido]l-L-citrulline
as external standard.
15 The NOS-2 or NOS-3 activity was expressed in
picomole(s) of [’H]-L-citrulline formed per minute and
per milligram of protein contained in the reaction
medium.
In this test on the enzyme NOS-2, the ICsg
20 wvalue for the compounds of formula (I) is less than or
equal to 10 uM.
The selectivity is measured by the NOS-3
IC50/NOS~-2 ICsy ratio. This selectivity is greater than
20.
25 The compounds of formula (I) are of low
toxicity. Their LDsg value is greater than 40 mg/kg via

the cutaneous route in mice.



20. 25 The compounds of fornula (1) are of low toxicity. Their LD50 val ue
is greater than 40 ng/kg via the cutaneous route in mce. ST00019-PCT 37
The exanpl es which followillustrate the invention. Exasyd@i19-pCT
(+)-(4R)-4-(3-Pyridyl nethyl)-4,5-di hydro-1,3-thiazol-2 5 yl am ne

di hydrochl ori de A suspension of 3.35 gf N (text-butyl)-N -

[ (1R) - 2- hydroxy-|-(3-pyridyl methyl)ethyl]thiourea in 32 c¢cnB of

6N. hydrochloric acid is heated at a tenperature in the region of 100C for
5 hours and the heating is 10 then stopped. The solution is then evaporated
under reduced pressure (2 kPa) at a tenperature in the region of 50C

4.42 g of a yell ow Oifh MU,GHNRGOTRS: ARSEY1 BE® 1 PPESEPLCe dRES paste is
taken up in acetone and then re-evaporated under reduced pressure (2 kPa)

at a 15 tenpeicaitylon i n the region of 40C. The residue is taken wup in
di ethyl ether. Light beige-colored crystals are obtained, and are filtered
of f on a siExamplieurinel and then washed with diethyl ether and dried in an
oven under reduced pressure (0.1 kPa) at a tenperature in 20 the region of
50C. 3. 28 d-+0f (4R)—~44R)3—Ly(x3-dydywe hyt et by Jddhydro-1, 3~thiazol-2-
5-di hydro-1, 3-.thiazol -2-yl am ne di hydrochl oride are obtained in the form
of a |ight ylamine dihydrochloride
A suspension of 3.35 g of N—(tert—bﬁtyl)—N’—
[ (1R) -2-hydroxy-1-(3-pyridylmethyl)ethyl]thiourea in 32
cm® of 6N -hydrochloric acid is heated at a temperature
in the region of 100°C for 5 hours and the heating is
10 then stopped. The solution is then evaporated'uﬁder
reduced pressure (2 kPa) at a tempefature in the region
of 50°C. 4.42 g of a yellow oil which becomes pasty are
obtained. This paste is taken up in acetone and then
re-evaporated under reduced pressure (2 kPa) at a
15 temperature in the region of 40°C. The residue is taken
up in diethyl ether. Light beige-colored crystals are
obtained, and are filtered off on a sinter funnel and
then washed with diethyl ether and dried in an oven
under reduced preésure (0.1 kPa) at a temperature in
20 the region of 50°C. 3.28 g of (+)-(4R)-4-(3-
pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
dihydrochloride are obtained in the form of a light
beige-colored sandy solid melting at 124°C. ['H NMR
spectrum (300 MHz, (CD3)3S80-ds, & in ppm): 3.20 (mt
25 2H); 3.40 (dd, J = 11 and 5 Hz : 1H); 3.70 (dd, J = 11
and 8 Hz : 1H); 4.67 (mt : 1H); 7.97 (dd, J = 8 and 5.5

Hz : 1H); 8.46 (broad d, J = 8 Hz : 1H); 8.83 (broad d,



bei ge-col ored sandy solid nelting at 124C. [1H NVR spectrum (300 MHz,
(CD3)2S0-d6, Sin ppm : 3.20 (nt 25 2H); 3.40 (dd, J = 11 and 5 Hz : 1H)
3.70 (dd, J .= 11 and 8 Hz : 1H); 4.67 (nt : 1H); 7.97 (&fpod1ig-Fepnd 5.5
Hz : 1H); 8.46 (broad d, J =8 Hz : 1H); 8.83 (broad d, ST00019-PCT 38 J =
5.5 H : 1H); 8.90 (d, J =2 Hz : 1H); g 28 (unres. mult.: 1H); 9.75
(unres. mult.: 1H); 10.30 (unres. nult 1H); (aDb = +18. 3 0.7 at a
concentration of 0.5%in nethanol)]. 5

N-(tert-Butyl)-N -[(1R)-2-hydroxy-1-(3- pyridylnethyl)ethyl]thiourea: 22.7
cnB of triethylamne and then 14 cnB of tert-butyl isothiocyanate are

added dropw se.t sus si gn er _an Lnert a sphete, ,of 6.51 g of
(2R) - anln%ﬁ Sgpgrldy?§?1 §r88a gr 0 d?h% roc%ggrlge5§n(586e%n8 of

ethanol hﬁ%SEXtuiﬁ )1Sg 5geQPH§ggedmﬁ&ta L gEper ahung i nEBE region of 60C

for 1 hour After _coo to a tenperature in t regi on of 20C

the insol ubkhel et etital i&’f i 1:ten3d3oftf 0.9na@ al abﬁbehuaaehoﬂndft he filtrate
is then evaporated 15 undét reduced pressure (2 kPa) at a temperature in

t he region % 40C. A eII paste is obtained, and is taken up in 200 cnB
of ethyl elnfet BnEﬁgﬁ mater The aqueous phase is extracted and

corbi ﬁ’iigeﬁmvh“eéhvmﬁ??% Blsounaer 1 AR 2 By ot BRah AR of i de- sol ut | on
and dried Oﬁﬁflaygﬂgéhyfsethyl]thlourea: 22.7 cm® of triethylamine
and then 14 cm® of tert-butyl isothiocyanate are added
dropwise to a suspension, ﬁnder an inert atmosphere, of
16.51 g of (2R)-2-amino-3-{(3-pyridyl)-l-propanol
10 dihydrochloride in 200 cm® of ethanol. The mixture is
then heated at a temperature in the region of 60°C for
1 hour 30 min. After cooling to a temperature in the
region of 20°C, the insoluble material is filtered off
on a sinter funnel and the filtrate is then evaporated
15 under reduced pressure (2 kPa) at a temperature in the
region of 40°C. A yellow paste is.obtained, and is
taken up in 200 cm® of ethyl acetate and lOO.cm3 of
water. The aqueous phase is extracted and then washed
with twice 200 cm® of ethyl acetate. The organic phases

3 of saturated

20 are combined, washed with 3 times 50 cm
sodium chloride solution and dried over magnesium
sulfaﬁe. After filtration and then evaporation under
reduced pressure (2 kPa) at a temperature in the region
of 40°C, a yellow oil is obtained, which is taken up in

25 dichloromethane and re-evaporated to give 3.25 g of N-

(tert-butyl)-N’-[ (1R)-2-hydroxy-1- (3-pyridylmethyl) -



sulfate. After filtration and then evaporation under reduced pressure (2
kPa) at a tenperature in the region of 40C a yellowoil is obtai ned,
which is taken-wp-in 25 dichl oronmet hane and re-evapor at gpggd 1 es. 25 g of
N (tert-butyl)-N -[(1R)-2-hydroxy-I-(3-pyridyl nmethyl) ST00019 PCT 39
ethyl]thiourea in the formof a pale ya/low foam [1H NWR spectrum (400
MHz, (CD3) 2SO-d6r Sin ppm : 1.41 (s 9H); 2.84 (nt : 2H); 3.37 (m
2H); 4.43 (unres. nult.: 1H); 4.96 (t, J =5 Hz : 1H); 7.24 (d, J =8 Hz 5
: 1H); 7.27 (broad s : 1H); 7.33 (dd, J =8 and 5 Hz 1H); 7.67 (dt, J = 8
and 2 Hz : 1H); 8.42.(dd, J =5 and 2 Hz : 1H); 8.46 (d, J =2 Hz : 1H)].

2R) - 2- Ami a ' [ f
(13. 255 g (Tf %h[%/(l(f%)}%dr% )hlr%rt%g(ey opgré?y Pg%&ﬁ)&?hy @gz mSIdgnl ﬁ 110
cnB of aquegis OO CH oy I}ﬁ{za.CI(Q:ﬂﬁ Bsaged gty A eratyr egin the

region of 100C for 3 hours The water s evaporate of f un er reduced

pressur e (3uRal aja amd Ml W &7 e 1R O of3 S0 dd; 51 g of (2R) -2
15 am no- 3-(3-pyridyl)-1- propanol di hydrochl oride are obtained in the form

of an of f - whillte :salH)d. 4.0 NVR ssped rHum 400 M, 24 O8) 250=d§, 15 i n ppm)
3.13 (d, J = 7.5 Hz : 2H); 3.50 (nt : 2H); 3.62 (m : 1H); 7.94 (dd J
8 and 5.% Hz 1H)LH)7,.28. Abroad es.: mH}t;. (7.3 ; (B 437 29 E(biMdelin 8 Hz :
1H); 8.79 (broad d, J = 5.5 Hz 1H); 8.86 (broad s : 1H].
1H); 7.67 (dt, J.= 8 and 2 Hz : 1lH); 8.42.(dd, J =25
and 2 Hz : 1H); 8.46 (d, J = 2 Hz : 1H)].
(2R) -2-Amino~-3-(3-pyridyl) -1l-propanol
‘dihydrochloride: A suspension of 13.55 g of N-[(1R)-2-
10 hydroxy-1-(3-pyridylmethyl)ethyl]acetamide in'llo cm® of
aqueous 6N hydrochloric acid is heated at a temperature
in the region of 100°C for 3 hours. The water is
evaporated off under reduced pressure (3 kPa) at a
temperature in the region of 50°C. 16.51 g of (2R)-2-
15 amino-3-(3-pyridyl)-l-propanol dihydrochloride are
obtained in the form of an off-white solid. ['H NMR
spectrum (400 MHz, (CD3)3S0-dg, 8 in ppm): 3.13 (d, J =
7.5 Hz : 2H); 3.50 (mt : 2H); 3.62 (mt : 1H); 7.94 (44,
J =8 and 5.5 Hz : 1H); 8.27 (unres. mult.: 3H); 8.43
20 (broad d, J = 8 Hz : 1H); 8.79 (broad d, J = 5.5 Hz
1H); 8.86 (broad s : 1lH)].
N-[ (1R)-2-Hydroxy-1- (3-pyridylmethyl)ethyl] -
acetamide: A solution, under an inert atmosphere, of -
20.77 g of ethyl (2R)-2-(acetylamino)-3-(3-
25 pyridyl)propanocate in 208 cm® of anhydrous ethanol is

cooled to a temperature in the region of 10°C, followed

by portionwise addition of 8.31 g of sodium



N[ (1R) - 2- Hydroxy-1-(3-pyridyl nethyl)ethyl] acetam de: A solution, under an
i nert atnosphere, of 20.77 g of ethyl (2R)-2-(acetylam no)-3-(3 25
pyridyl)propanoate i'n 208 cnB of anhydrous ethanol . is cordeEoLd-eEr
tenperature in the region of 10C, followed by portionw se addition of 8.31
g of sodi um ST00019- PCT 40 borohydri deggThe reaction m xture is stirred for
16 hours at roomtenperature. The ethanol is evaporated off under reduced
pressure (2 kPa) at a tenmperature in the region of 40C, to give 43.56 g of
a pale yellow 5 paste which is taken up and stirred in 50 cnB of water.

The solution, which has a pHin the region of 12, is cooled to a

temper at Ur 6 d i1 801 00 - Ofc DGt HEDe P u ali zegoBy gropyi se addition

of concentrate ochloric acid. The resulting mxture is stirred for 10

1 hour at thdsrd E‘e{'&)ef@érh”@erﬁiﬂgré@@réh"E‘Bepéﬁﬁhﬁbiaig et apBRdLE8 then
filtered off on a sinter funnel, then dried in an oven under vacuum (0.1

kPa) at a dmpm@éﬂr:eedmbé@epf@gs@ﬁeot255§a)1&1:15 tepeMat(2&) in

2- hydroxy-1-(3-pyridyl methyl) ethyl]acetam de are 15 obtained in the form
of a white tdod irkgisdh iof) 40°@, ten@EvetmBeSEbgvefZﬁoﬁaléhgeilbWrate is
extracted with 3 tines 100 cnB of ethyl acetate and the or gani ¢ phases
are therb cares reedyhidrh et ova&kemagpesndnssurfadeinf EDtememiéwmmeﬁapor at ed

under reduced pressure (2 kPg% 20 at a tenperature in the region of 40C
2.4 g of The solution, which has a pH in the region of 12, 1is

cooled to a temperature in the region of 0°C and then
neutralized by dropwise addition of concentrated
hydrochloric acid. The resulting mixture is stirred for

10 1 hour at this temperature and the white precipitate
formed is then filtered off on a sinter funnel, then
dried in an oven under vacuum (0.1 kPa) at a
temperature in the region of 55°C. 11.15 g of N-[(1R)-
2-hydroxy-1- (3-pyridylmethyl)ethyl]acetamide are

15 obtained in the form of a white solid melting at a
temperature above 260°C. The filtrate is extracted with

3 of ethyl acetate and the organic phases

3 times 100 cm
are then combined, dried over magnesium sulfate,
filtered and evaporated under reduced pressure (2 kPa)
20 at a temperature in the region of 40°C. 2.4 g of
N-{ (1R)-2-hydroxyl-1-(3-pyridylmethyl)ethyl]acetamide
partially complexed with boron are obtained in the form
of a white paste. ['H NMR spectrum (300 MHz, (CDs;)2S0-ds,
d in ppm): 1.75 (s : 3H); 2.61 (dd, J = 14 and 9 Hz
25 1H); 2.88 (dd, J = 14 and 5.5 Hz : 1H); from 3.20 to
3.45 (mt : 2H); 3.91 (mt : 1H); 4.82 (broad t, J = 5 Hz

1H); 7.30 (dd, 0 = 7.5 and 5 Hz : 1H); 7.62 (dt, J =



N[ (1R) - 2- hydroxyl -1 -(3-pyridyl methyl)ethyl]acetami de partially conplexed
with boron are obtained in the form of a white paste. [1H NVR spectrum
(300 MHz, (CD3)2S0-d6, Sin ppm: 1.75 (s : 3H); 2.61 (sboohg=sdr and 9 Hz
25 1H); 2.88 (dd, J = 14 and 5.5 Hz : 1H); from3.20 to 3.45 (m : 2H);
3.91 (nmt : 1H); 4.82 (broad t, J =5Hzg : 1H); 7.30 (dd, J = 7.5 and 5 Hz
. 1H); 7.62 (dt, J = ST00019-PCT 41 7.5 and 2 Hz : 1H); 7.72 (d, J =9 Hz :
1H); from8.35 to 8.45 (m : 2H)]. Ethyl (2R)-2-(acetyl am no)- 3-(3-

pyri dyl ) propanoate: A suspension of 54.7 g of ethyl 2- 5

(acetyl am no)-3-(3-pyridyl)propanoate in 420 cnB of water, to which has

been added 78 5.4 of potasgtumy ch O{d dey 459 q{zss.oli@@p bﬁ/r&ﬁldg ngs 100 cnB of

acetonitrile. An orange- colored soluti'on of neutral” pH 1i's obtalned 0. 168
g of a-chym reypsd nrts & hen jadded 10 and the pH falls. Aqueous 2N potassium
hydroxi de solution is added dropwi se, with stirring, to remain at a
constant pH of 7.2. At 1 dow2 3Gdadyzlamidotdse- (33 showing little

change, the m xture is stirred for 48 hours at roomtenperature. The pH of

the sol uti qyxisiyilh grivpergzirexiAaepers brant, oh. Adgiod atuebus- 2N
pot assi um hydroxi de solution, it is thereby adjusted to about 7. 0.084 ¢
of a- chyfm)t&Wﬂamnqvtfbdmml)mmqw:%d}ms‘i% e 22 by a further

addi tion of aqueous 2N potassi um hydroxi de soI ution, and the
water, to which has been 'added 18.5 g of pota351um

chloride, is dissolved by adding 100 cm® of
acetonitrile. An orange-colored solution of neutral pH
is obtained, 0.168 g of o-chymotrypsin is then added

10 and the pH falls. Agqueous 2N potassium hydroxide
solution is added dropwise, with stirring, to remain at
a constant pH of 7.2. After 1 hour 30 min, with the pH
showing little change, the mixture is stirred for 48
hours at room temperature. The pH of the solution is

15 then approximately 5.6 and, on adding aqueous 2N
potassium hydroxide solution, it is thereby adjusted to
about 7. 0.084 g of o-chymotrypsin is introduced and
the pH is adjusted to 7.2 by a further addition of
aqueous 2N potassium hydroxide solution, and the

20 mixture is left stirring for 1 hour 30 min. The pH of
the reaction medium does not change. 400 cm’® of ethyl
acetate are added and the mixture is stirred for 30 min
and then filtered through Celite. The filtrate is .
separated out after settling has taken place and the

25 aqueous phase is extracted with 3 times 400 cm® of ethyl
acetate. The organic phases are combined, washed with

400 cm® of saturated sodium chloride solution and dried



20 m xture is left stirring for 1 hour 30 mn. The pH of the reaction
medi um does not change. 400 cnB8 of ethyl acetate are added and the m xture
is stirred for .30 mn and then filtered through C9|itestUbf§Jﬁ¢f“e i's
separated out after settling has taken place and the 25 aqueous phase is
extracted with 3 tinmes 400 cnB of ethyl, acetate. The organic phases are
conbi ned, washed with 400 cnB8 of saturated sodiumchloride solution and
dri ed STO0019-PCT 42 over magnesium sulfate. After filtration and
concentration under reduced pressure (2 kPa) at a tenperature in the
regi on of 40C, 20.77 g of ethyl

oR) - 2- | ani_no) - 3- (3-pyr. dyl .5 obtained in the f i
L bei g coPtFEa Reprer i 2tk B B R S i (00 e (oG
250-d6, S i ARy a ok vdter madud# oreurk 8 (Spa) 3 i, 2-92 (dd,  J =
Ta and o 5 Rpgactottabiaey’ pdudls ‘pifllsuds 0o bieg) b7 0% (90, 0 7
2R 4 48 el i gge(% A bt Band £ Hy :g% :eagﬁ(?dt, 18
and 2 Hz : TH . 8.36 (d, J =8+ 1H: 844 (mt : i{%]. yl

2- (acet yl animg)-23-(E3-adyiliadin) -0RRRAtRly Wb A iBaed aaueous 6N sodi um
hydroxi de are added dropwi se to a solutig% g? 51.4 g of diethyl 2 15

(acetyl @& p®adnedt Ay itthd ity lofrel Wil idboired fobid méhemel. The
m xture is stirred for 1 hour 30 minutes at a tenperature in the region of
20C and t het @06iced ['HONMRt sppetatr €400 MHe,r dgDoh,S0-dG. 8232n2 cnB of 12N
pepm): 1.13 (t, J =7 Hz : 3H); 1.81 (s : 3H); 2.92 (dd,
J = 14 and 9.5 Hz : 1H); 3.05 (dd, J = 14 and 5.5 Hz
1H); 4.07 (g, J = 7 Hz : 2H); 4.48 (mt : 1H); 7.33 (dd4,
10 J =8 and 5 Hz : 1H); 7.66 (dt, J = 8 and 2 Hz : 1H);
8.36 (d, J = 8 Hz : 1H); 8.44 (mt : 2H)].
Ethyl 2-(acetylamino)-3-(3-pyridyl)-
propanoate: 44.45 cm® of aqueous 6N sodium hydroxide are
added dropwise to a solution of 51.4 g of diethyl 2-
15 (acetylamino)-2-(3-pyridylmethyl)malonate in 857 cm® of
ethanol. The mixture is stirred for 1 hour 30 minutes
at a temperature in the region of 20°C and then cooled
to a temperature in the region of 0°C. 22.2 cm® of 12N
hydrochloric acid are added dropwise; a precipitate
20 forms. The reaction medium is warmed to room
temperature and, after stirring for 2 hours, its pH is
5-6. It is concentrated under reduced pressure (4 kPa)
at a temperature in the region of 50°C, to give a
sticky dark—beige solid which is dried for 16 hours in
25 an oven under vacuum (0.1 kPa) at a temperature in.the

region of 50°C. This residue is taken up in 1000 cm® of

dioxane and then heated to a temperature in the region



hydrochl oric acid are added dropwi se; a precipitate 20 forns. The reaction
mediumis warnmed to room tenperature and, after stirring. for 2 hours, its
pHis 5-6. It is concentrated under reduced pressure (4gkdifg19-BcoR
tenperature in the region of 50C, to give a sticky dark-beige solid which
is dried for 16 hours in 25 an oven uggler vacuum (0.1 kPa) at a
tenperature in the region of 50C. This residue is taken up in 1000 cnB of
di oxane and then heated to a tenperature in the regi on ST00019-PCT 43 of
100C for 1 hour. The dioxane is evaporated off under reduced pressure (2
kPa) at a tenperature in the region of 40C, and the residue is dissolved

in 250 cnB @@&@r %hishégkut §o§§H% ali %§Q?Q¥agg§iég n of 45 cnB

of aqueous 1 sodlun1 ydr oxi de, fon o cnB of ethyl

acetate. Af&ﬁ&e§99@a@ééénpr8£sﬁP§ P@aﬁﬁé)b&tsétéémﬁgraEHPeoiﬂaEhé phase is
extracted and the aqueous phase is washed wth twce 0 cnB of ethyl

acetate. Thee§iGANGE PHaSeSardetdd ﬁ@@?ﬁ@@dlsdaisgoDVQd ﬂﬁgﬂgﬁléﬁ13U|fate,
filtered and concentrated under reduced pressure (2 kPa) at a tenperature

in the regiof watdOC THhe soluthiswsiduceuobibl ned bg sdakeniop oA 40 cnB of
et hyl acetate and 20 cnB of heptane and then filtered on a sinter funnel.

15 27.765g of® etthydqudcuec &N ardioye y@oxpds dyigldramshdat e are obt ai ned
in the formof a beige- colored solid nelting at 118C. [1H NVR spectrum
(400 addition of 750 cm’ of ethyl acetate. After separation

of the phases by settling, the organic phase is
‘extracted and the aqueous phase is washed with twice
300 cm® of ethyl acetate. The organic phases are

10 combined, dried over magnesium sulfate, filte;ed and
concentrated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. The so0lid residue
obtained is taken up in 70 cm® of ethyl acetate and 20
cm® of heptane and then filtered on a sinter funnel.

15 27.76 g of ethyl 2-(acetylamino)-3-(3-
pyridyl)propanocate are obtained in the form of a beige-
colored solid melting at 118°C. ['H NMR spectrum (400
MHz, (CD3)280-dg, & in ppm): 1.13 (t, J = 7 Hz : 3H);
1.81 (s : 3H); 2.92 (dd, J = 14 and 9 Hz : 1H); 3.04

20 (dd, J = 14 and 5.5 Hz : 1H); 4.07 (g, J = 7 Hz : 2H);
4.48 (mt : 1H); 7.33 (dd, J = 8 and 5 Hz : 1H); 7.66
(dt, J = 8 and 2 Hz : 1H); 8.38 (d, J = 8 Hz : 1H);
8.45 (mt : 2H)]. By re-extracting the aqueous phase
‘with twice 500 cm® of ethyl acetaté and after drying and

25 concentration of the combined organic phases under

reduced pressure, 4 g of ethyl 2-(acetylamino)-3-(3-



Mz, (CD3)2S0-d6, Sin ppm) : 1.13 (t, J =7 H : 3H ; 1.81
2.92 (dd,
7 Hz : 2H); 4.48 (nt : 1H); 7.33 (dd, J = 8 angrBobEolEkp 7.6

(q, J =
(dt, J =

re-extracting the aqueous phase wth,yw ce 500 cnB of ethyl

; ) (s :
J =14 and 9 Hz : 1H); 3.04 20 (dd, J = 14 and 5.5 Hz :

8and 2 Hz : 1H) ; 8.38 (d, J =8 Hz: 1H ; 8.45 (nt

1H);
2H) 1.

after drying and 25 concentration of the conbi ned organi c phases under

reduced pressure, 4 g of ethyl 2-(acetylam no)-3-(3 ST00019-PCT 44

pyri dyl ) propanoate are recovered in the formof a beige-yellow solid
melting at 121C. In the sane way, starting with 50.2 g of diethyl

2- | ami -2-(3- idyl f 6. hyl
2 (acet y1 anyRoyy ) pRoBkbb ALy Y rLiBeRE . erelisca o o)
2'(acety|aBE@%L;%éi§6QVEE§§B”EEE¥Eh§ ol @Babe:. 17.2 g of sodi um prewashed

twice with pent

e are a

By

acetate and

ed portionwi se, with stirring under an inert 10

at nosphere, to 600 cqf gﬁeeggﬁ@owayAfg%@rth@IWngng@q@t@pQﬁpf t he sodi um
e

73.5 g of diethyl acetam domal ona

left stirrungthol 30 (AtBtglamihenperaBupgridylihethsgaial fatdlC. A

suspensi on of 56 g of 3-picolyl

chloride 15 hydrochloride in 300 cnB of

et hanol 5i s26hed gddédethgpi d-yaapdylhainesuBti(3gppirikivdh) -suspension i s

stirred

10

15

20

25

for 44 hours at a tenperature in the region of 20C.
propanocate are obtained. .

Diethyl 2-(acetylamino)-2-(3-pyridylmethyl) -

malonate: 17.2 g of sodium prewashed twice with pentane -

are added portionwise, with stirring under an inert
atmosphere, to 600 cm® of ethanol. After total
consumption of the sodium, 73.5 g of diethyl
acetamidomalonate are added rapidly and the mixture is
left stirring for 30 min at a temperature in the region
of 40°C. A suspension of 56 g of 3-picolyl chloride
hydrochloride in 300 cm® of ethanol is then added
rapidly and the resulting pinkish suspension is stirred
for 44 hours at a temperature invthe region of 20°C.
28.1 g of potagsium iodide are added and stirring is
continued at room temperature for 4 hours, and the
reaction mixture is finally heated at a temperature in
the region of 50°C for 44 hours. The mixture is cooled
to a temperature in the region of 0°C and then filtered
through a sinter funnel to remove the salts, which are
washed with ethanol. The filtrate is concentrated under
reduced pressure (2 kPa) at a temperature in the region
of 40°C. A brown-colored paste isvobtained, and is

dissolved in 100 cm® of water and treated with 7 cm® of

are added rapidly and the m xture is



28.1 g of potassiumiodide are added and stirring is continued at room
tenperature for 4 hours, and the 20 reaction mxture is finally heated at a
tenperature in the region of 50C for 44 hours. The m xtsreods9<Emtred to a
tenperature in the region of 0OC and then filtered through a sinter funnel

to renove the salts, which are washedgasith ethanol. The filtrate is

concentrated under 25 reduced pressure (2 kPa) at a tenperature in the
region of 40C. A brown-colored paste is obtained, and is dissolved in 100
cnB of water and treated with 7 cnB of ST00019- PCT 45 aqueous 3N
hydrochloric acid until a pHin the region of 6 is obtained. The m xture
is placed i a feol8f BNQﬁ?akebhfLehésaBQar ﬁntImeac%MSRﬁl Eh@%@%ﬁ@hpl tate
obtained is Itered off on a sinter funnel ed 5 wth 50 cnB8 of

i ce-cold mabers $pi Bbthlihededraadmi Redredi seglbBed gasaccator under reduced
pressure (5 kPa) for 16 hours. After drying in an oven under reduced
pressure (OréfkPgpratoa fempéBahunesi.nThhecregtahlbhe dO&cipitdtbours, 50.2
g of diethyl 2-(acetylam no)-2 10 (3-pyridylnmethyl)nal onate are obtained in
t he fornlofOQta@aeﬂ bei@élCerededféobhdansintﬂg fungel, washeR spectrum
(400 MHz, %280 d6, S in ppm 1.19 (t, j = 7 Hz : 6H); 1.97 (s : 3H);
3.47 (s 5 2w|}t 4597¢cmy, 08 kceTedd -wargr, F@Eﬁ'(ﬁ:lldlt%red@ ¢z 1H); 7.41
(dt, J 15 =8,and,2 Hz : 1H); 8.21 (d, J = 2 Hz : 1H); 824Igs 1H); 8.24
(s : 1H); 8 ﬁye@dan g deglgRgteorHune egkgfduced pressure (5 kPa)

for 16 hours. After drying in an oven under reduced
pressure (0.1 kPa) at a temperature in the region of
40°C for 4 hours, 50.2 g of diethyl 2-(acetylamino)-2-

10 (3-pyridylmethyl)malonate are obtained in the form of a
dark beige-colored solid melting at' 96°C. ['H NMR

spectrum (400 MHz, (CD3)280-ds, 6 in ppm): 1.19 (t, J

7 Hz : 6H); 1.97 (s : 3H); 3.47 (s : 2H); 4.17 (g, J =

7 Hz : 4H); 7.33 (dd, J = 8 and 5 Hz : 1H); 7.41 (dt, J
15 =8 and 2 Hz : 1H); 8.21 (d, J = 2 Hz : 1H); 8.24 (s

1H); 8.24 (s : 1H); 8.47 (dd, J = 5 and 2 Hz : 1H)].

Example 2

(+)—(4R)—4—(3—Nitrobenzyl)—4,5—dihydro-1,3-thiazol—2—
20 ylamine hydrochloride

1.1 g of N-(tert-butyl)-N’-[(1R)-2-hydroxy-1-

(3—nitrobenzyl)ethyl]thiourea in 12 cm® of 6N

hydrochloric acid are heated for 5 hours at a

temperature in the region of 100°C. The reaction medium
25 1is then cooled to a temperature in the region of 0°C; a

white precipitate forms, which is filtered off on a

sinter funnel and then washed with 3 times 20 cm® of



Example 2 (+)-(4R)-4-(3-Ntrobenzyl)-4,5-di hydro-1, 3-thiazol-2- 20 ylam ne
hydrochloride 1.1 g of N-(tert-butyl)-N -[(1R)-2-hydroxy-I-
(3-nitrobenzyl)ethyl]thiourea in 12 cnB of 6N hydrochl griogoasi-gcar e heat ed
for 5 hours at a tenperature in the region of 100C. The reaction nedi um 25
is then cooled to a tenperature in thggegion of 0C; a white precipitate
forms, which is filtered off on a sinter funnel and then washed with 3
times 20 cnB of ST00019-PCT 46 diethyl ether. The filter cake is then dried
in a desiccator under vacuum 0.68 g of (+)-(4R)-4-(3-

ni trobenzyl) -4, 5-di hydro-1, 3-thiazol -2-yl am ne hydrochl oride is obtained

inthe f NVR t
Sob"5h " BRI e S0 g e W PR spectru

3.45 (m , 13 B2 dntas 1H): 7.68 (1,
AN :dgﬁ%l“%tg% %ecf;&’ad sA 8% of ]@) %@(tﬁg@dd TR

10 1H) 8. 24 tilyRead 8. ): @*ﬁwdlﬁfﬁﬁ&lo@itﬂu&dm-l%ra@t&ne mult.: 3H); (ab =

+18.8 0.6 at a concentration of 0.5%in nmethanol)].
N-(tert - ButigldroShilorliide 2-shybtadindd (ih nide deany \df) eddidd-{dolmpen: A
suspension of 0.92 g of 15 (2R)-2-am no-3-(3-nitrophenyl)-1-propanol
hydr ochl%or ictrstarics hef tdniy et t232°hutlyH N¥Bt kpecyapat 300 MBzenB of
(CD3)280-dg, 6 in ppm): 3.15 (limiting AB : 2H); from
3.25 to 3.45 (mt : 1H); 3.63 (dd, J = 13 and 8 Hz
1H); 4.62 (mt : 1H); 7.68 (t, J = 8 Hz : 1H); 7.81
(broad 4, J = 8 Hz : 1H); 8.18 (broad d, J = 8 Hz

10 1H); 8.24 (broad s : 1H); from 9.00 to 10.40 (unres.

20
mult.: 3H); (aD = +18.8 * 0.6 at a concentration of

0.5% in methanol)].
N-(tert-Butyl)-N’-[ (1R) -2-hydroxy-1- (3~

nitrobenzyl)ethyl]lthiourea: A suspension of 0.92 g of

15 (2R)-2~amino-3-(3-nitrophenyl)-l-propanol hydrochloride
and 0.6 cm® of tert-butyl isothiocyanate in 10 cm® of
ethanol is cooled to a temperature in the region of 0°C
and 0.56 cm® of triethylamine is then added. The mixture
is stirred for 18 hours at room temperature and is then

20 heated at a temperature in the region of 60°C for 2
hours; the suspension thus dissolves. 0.6 cm® of tert-
butyl isothiocyanate is added and heating is continued
for'3 hours, after which the reaction medium is
concentrated under reduced pressure (2 kPa) at a

25 temperature in the region of 50°C. The yellow oil

obtained is dissolved in 50 cm® of ethyl acetate, after




ethanol is cooled to a tenperature in the region of 0OC and 0.56 cn8 of
triethylamne is then added. The m xture 1is stirred for 18 hours at room
tenperature and i s then 20 heated at a tenperature:in tbeooegdencof 60C for
2 hours; the suspension thus dissolves. 0.6 cnB of tert- butyl

i sot hi ocyanate is added and heating igycontinued for 3 hours, after which
the reaction nmediumis concentrated under reduced pressure (2 kPa) at a 25
tenperature in the region of 50C. The yellow oil obtained is dissolved in
50 cnB of ethyl acetate, after ST00019- PCT 47 which the organic solution is
washed with twice 50 cn8 of sodiumchloride solution, dried over sodium

sul fate, fililcgr %%ea%‘}g(‘a(?ﬁ@@dﬂt%%ry Q%ehars@fé‘&:%q.t@f @34kl 502 crkPa) at a
tenperature in the region of 40C. 1.2 g of

N-(tert-buiol kol iul k@ln%lmédrs@ﬂrtlldrﬁ raxtlre@omzew kodaliuhy IshilFiaerea are
obtained in the formof a yellow oil. 1H NVR spectrum (300 MHz, (CD3)

2S0-d6 w t f iddeirtddomnddfcondet rditeds wpideeDIE3Ied! pries spie (2 1.39 (s : 9H
; 2.98 (limting AB: 2H); 3.38 (limting AB: 2H); 4.48 10 (m : 1H)

7.60 (t, JkPa8 Ht a tldmpetatAirebrivadhd, rdgiondoifiz 40°CH) 1.8. @Qofbroad d, J =
8 Hz : 1H); 8.16 (broad s : 1H). (2R)-2-Am no-3-(3-nitrophenyl)-1- propanol
hydrochﬁorﬂﬁdtemay@ywaﬂérdﬁ-dﬂhy.981@Y@KON¥rGrRP-21$50benzyl)—

hydroxy- I - (3- nltrobenzyl)ethyl acetamide in 10 cnB of 6N _hydrochloric acid
i s heated &thyld&hdoraag @b ined in the form of a yellow

0il. 'H NMR spectrum (300 MHz, (CD;),80-d¢ with addition
of a few drops of CD:;COOD-d4, & in ppm): 1.39 (s : 9H);
2.98 (limiting AB : 2H); 3.38 (limiting AB : 2H); 4.48

10 (mt : 1H); 7.60 (t, J = 8 Hz : 1H); 7.74 (broad d, J =
8 Hz : 1H); 8.09 (broad d, J = 8 Hz : 1H); 8.16 (broad
s : 1lH).

(2R) -2-Amino-3- (3-nitrophenyl) -1l-propanol
hydrochloride: A suspension of 0.98 g of N-[(1R)-2-

15 hydroxy-1-(3-nitrobenzyl)ethyl]lacetamide in 10 cm® of 6N
hydrochloric acid is heated at a temperature in the
region of 100°C for 10 hours (dissolution). The
reaction medium is concentrated under reduced pressure
(2 kPa) at a temperature in the region of 40°C. The

20 residue is taken up in 20 cm’® of diethyl ether and re-
evaporated under the same conditions to give beige-
colored crystals, which are washed with 3 times 20 cm®
of diethyl ether and then filtered off on a sinter
funnel and finally dried in a fume cﬁpboard. 0.92 g of

25 (2R)-2-amino-3-(3-nitrophenyl)-1l-propanol hydrochloride
is obtained in the form of beige-colored crystals

melting at 192°C. ['H NMR spectrum (250 MHz, (CDs3)2S0-ds,




region of 100C for 10 hours (dissolution). The reaction nmediumis
concentrated under reduced pressure (2 kPa) at a tenperature in the region
of 40C. The 20 residue is taken up in 20 cnB of diethyl gfidgyisdlsbse-
evapor at ed under the sane conditions to give beige- colored crystals, which
are washed wwth 3 tinmes 20 cnB of di e#@yl ether and then filtered off on a
sinter funnel and finally dried in a fune cupboard. 0.92 g of 25

(2R) - 2- ami no- 3- (3-ni trophenyl ) - 1- propanol hydrochloride 1is obtained in the
form of beige-colored crystals nelting at 192C. [1H NWVR spectrum (250 MHz,
(CD3) 2S0- d6, ST00019-PCT 48 6 in ppnm): 3.06 (limting AB: 2H); from 3.25

to 3.65 ( : 5. 45, Lt = ; ; the J. = © 1H);
7.79 (broagsd%nﬁ‘tg_mﬁ' 308 1H)i;]m3f%r§d.t%5' 2l A%r&%ré.z;s 5?43]3.7'%2
N[(1R)-2- oxy 3cnpkrebenzyl) gt hyl:l - . acet ant des | i ght suspension,
under an iEZ@% 'a%%%gp é%g,?gf %.4 g'%fhéthy ﬁ%?R 1§§(Qgétglan?n% - 3-

(3-ni t rophenyiypr opangaisrbayld, CHB=0f g4hanpk) i sresml dost goagt ggperat ure

of 20C and 0.29 g of sodium 10 borohydride is then added thereto. The
yel l ow sol uthmen: ehfained is stirred at roomtenperature for 18 hours. The
reaction nediumis then concentrated under reduced pressure (2 kPa) at a
tenperatfre in the regtonlRf -258¢irakiy el - wWhteht Afbendy Df ewlay el -are added
and the 15 m xture is extracted with twice 50 cnB of ethyl acetate.
acetamide: A light suspension, under an inert
atmosphere, of 1.4 g of ethyl (2R)—2—(acetylamino)—3—'
(3-nitrophenyl)propanocate in 13 cm® of ethanol is cooled
to a temperature of 20°C and 0.29 g of sodium
10 borohydride is then added thereto. The yelloy solution
obtained is stirred at room temperature for 18 hours.
The reaction medium is then concentrated under reduced
pressure (2 kPa) at a temperature in the region of
50°C, after which 10 cm® of water are added and the
15 mixture is extracted with twice 50 cm® of'ethyl acetate.
The combined organic phases are dried over sodium
sulfate, filtered and then concentrated under reduced
pressure (2 kPa) at a temperature in the region of
40°C. 1 g of N-[(1R)-2-hydroxy-1-(3-nitrobenzyl)ethyl]-
.20 acetamide is obtained in the form of pale yellow
crystals melting at 135°C. H NMR spectrum (250 MHz,
(CD3)280-d¢, & in ppm): 1.75 (s : 3H); 2.74 (dd, J = 14
‘and 9 Hz : 1H); 3.02 (dd, J = 14 and 5 Hz : 1H); from

3.25 to 3.45 (mt : 2H); 3.96 (mt : 1H); 4.90 (broad s :

1

25 1H); 7.59 (t, g 8 Hz : 1H); 7.70 (broad d, J = 8 Hz

1H); 7.82 (d, J 8.5 Hz : 1H); from 8.05 to 8.15 (mt :

2H) .



The conbi ned organi c phases are dried over sodium sulfate, filtered and
then concentrated under reduced pressure (2 kPa) at a tenperature in the
region of 40C 1 g of N-[(1R)-2-hydroxy-I|-(3-nitrobenzysretbydlpéd
acetamde is obtained in the formof pale yellow crystals nelting at 135C.
1H NWR spectrum (250 MHz, (CD3)2S0-d6g498 in ppm: 1.75 (s : 3H); 2.74 (dd,
J =14 and 9 Hz : 1H); 3.02 (dd, J = 14 and 5 Hz : 1H); from 3.25 to 3.45
(m : 2H); 3.96 (m : 1H); 4.90 (broad s 25 1H); 7.59 (t, J =8 Hz : 1H)
7.70 (broad d, J =8 Hz 1H); 7.82 (d, J =85 Hz : 1H); from8.05 to 8.15
(m 2H). ST00019-PCT 49 Ethyl (2R)-2-(acetylam no)-3-(3-nitrophenyl)-

propanoate: A m xture Qﬁ 0h_ 2 -3 _
(acetyl am no) - 3- ( 3- nltrop%eny progéﬁﬁg eapﬁnf} né3 Pltro Pgﬁyggile

[l acuna] tQpﬁ@bgﬂoégeadgeglﬁtg§egogf258agng@|gghpydﬁogen carbonate and 35
cnB of water at a pH in the region of 8 0.017 g of type-Il a-chynotrypsin

i s then int[{adeeetanigo) he- I(TBXh!utgopHeh9fL1}pﬁbpéhbageaﬁ.n 1L.goBMmE egper at ure
for 1 hour 15 min, while measuring the pHregularly. After this reaction
time, the p&beﬁoﬁeﬁsllé {hacufla] atbuwhbeh flsOdddgdoB.Pgpg- bE a-chynotrypsin
is added and stirring of the reaction nediumis_continued for 2 hours 45
m n. TheS5 acuenusiphasediegent cacbedanet and33bi med & waBeofaktaypH acet at e;
the conbi ned organic phases are then dried over sodiumsulfate, filtered
and in the region of 8. 0.017 g of type-II o- chymotryp31n
is then introduced and the mixture is left stirring at
room temperature for 1 hour 15 min, whiie measuring the
PH regularly. After this reaction time, the pH is less
10 than 8, a further 0.017 g of type-II a—chymot;ypsin is
added and stirring of the reaction medium is continued
for 2 hours 45 min. The agqueous phase is extracted with
3 times 50 cm® of ethyi acetate; the combined organic
phases are then dried over sodium sulfate, filtered and
15 evaporated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. 1.4 g of ethyl (2R)-
2-(acetylamino) -3- (3-nitrophenyl)propanoate are
obtained in the form of white crystals melting at
110°cC.
20 ' Ethyl 2-(acetylamino)-3-(3-nitrophenyl)-
propanoate: 9.52 cm’ of acetic anhydride are added
dropwise to 12 g of ethyl 2-amino-3-(3-
nitrophenyl)propanoate at a temperature in the region
of 0°C. After stirring at 0°C for 1 hour, the mixture
25 sets to a solid. 10 cm® of acetic anhydride are then

added and stirring is continued at 0°C for a further 1

hour. The precipitate is filtered off on a sinter



15 evaporated under reduced pressure (2 kPa) at a tenperature in the
region of 40C. 1.4 g of ethyl (2R)-

2- (acetyl am no)-3-(3-nitrophenyl)propanoate are obtainggobf1bbgcior m of
white crystals nelting at 110C. 20 Ethyl

2- (acetyl am no) - 3-(3-nitrophenyl)- prgpanoate: 9.52 cnB of acetic anhydride
are added dropwise to 12 g of ethyl 2Z-am no-3-(3 nitrophenyl)propanoate at
a tenperature in the region 04 0C. After stirring at 0OC for 1 hour, the

m xture 25 sets to a solid. 10 cnB of acetic anhydride are then added and
stirring is continued at OC for a further 1 hour. The precipitate is

fil d of 019-PCT 5Q f 25 cnB
o:‘ ;[NZ'[ :r o dlr%% ad%%a% e(,g fW g’ S8 a?n%%{jﬁglfl Y"ﬁ 3ﬁ %%‘ngﬁhaél ErSaicuumc(lo

Pa) at a t%”%g{n%tg@ﬂo’étxld‘%h %’i& 9 20CoLa gm%ﬁ Sallum (1

2- (acetyl am propanoate ar obt'ai ned |n the form of

whi t tpal)s | Q@ , 2S0-d6, S
e e B4 gh gk i 1119 SabRpl adte, (B0 o S

1H); 3.18 (& 2 %c@t@rl‘érﬂ"% —].%H), —41 Q8 1)prb 2Hhred 52 (nt
1H . 7,61 (bbrhggd -l R S heny 1 propehoace "1 8. 12
(m : 2H); obtad2dd,ind tfheS :E%rlni?. of WHiteEidiylstals melting at 91°C

2-am no- 3- (3-ni trophenyl ) propanoate: Gaseous hydrogen chloride is bubbled,
to the sat uHaNMBnspectrum (250 MHz, (CD3)3S0-dg, & in ppm): 1.14
(¢, J =7 Hz : 3H); 1.80 (s : 3H); 3.04 (dd, J = 14 and
9 Hz : 1H); 3.18 (t, J = 14 and 4 Hz : 1H); 4.08 (g, J
= 7 Hz : 2H); 4.52 (mt : 1H); 7.61 (broad t, J = 8 Hz
10 1H); 7.72 (broad d, J = 8 Hz : 1H); 8.12 (mt : 2H);
8.42 (d, J = 8.5 Hz : 1H).
Ethyl 2-amino-3-(3-nitrophenyl)propanocate:
Gaseous hydrogen chloride is bubbled, to the saturation
point, into a mixture of 23.4 g of 3-nitrophenylalanine
15 hydrochloride in 300 cm’® of ethanol cooled to a
temperature in the region of 0°C. The suspension
obtained is heated at a temperature in the region of
78°C for 18 hours: this suspension dissolves when hot.
The heating is stopped and gaseous hydrogen chloride is
20 Dbubbled into the solution for 15 min, with re-heating
at a temperature in the region of 78°C for 70 hours.
The reaction medium is concentrated under reduced
pressure (2 kPa) at a temperature in the region of 50°C
and the residue is then basified to a pH of about 10
25 with sodium carbonate solution. This aqueous phase is

extracted with 3 times 100 cm’® of dichloromethane and

the combined organic phases are then dried over sodium



point, into a mxture of 23.4 g of 3-nitrophenyl al anine 15 hydrochl oride
in 300 cnB of ethanol cooled to a tenperature in the region of 0C. The

suspensi on obt-ained:is heated at a tenperature in the rsmpo0L%{PCT/3C for
18 hours: this suspension dissolves when hot. The heating is stopped and

gaseous hydrogen chloride is 20 bubbleg into the solution

for 15 mn, w

re-heating at a tenperature in the region of 78C for 70 hours. The
reaction nediumis concentrated under reduced pressure (2 kPa) at a
tenperature in the region of 50C and the residue is then basified to a pH
of about 10 25 with sodi um carbonate sol ution. This agueous phase is

extracted whiifadd, MBS oL EhPlelEdtHf QBLAGEL ﬁé@ucé@e;fa

phases are then dried over sodi um ST00019-PCT 51 sulfate

iltered and

th

£88bLRed organic

evapor at ed (gngtefa )r educed dMRESU Ere (i kiled BégPoh edPed@tdreoi givde region
of 40C to give 12.2 g of ethyl 2-am no-3-(3-nitrophenyl)propanoate in

f or m of aleran@eﬂﬁMeﬁhyi(ﬁJamiHéJW%}Eﬁnﬁﬁrmphéﬁﬁihpfbﬁ&ﬁoatéIEﬁZSO dé, S

inppm : 1.14 (t, J =7 Hz : 3H) 1.88 (unres mult.: 2H);

2.92 (dd, J =

t he

13. and 7 Hhe fld)r,m@foar( dosanbes k8l aretl 6ok, : 'HL MR Z*Bp@t(rdnh (507 and 6
8.5 and 1.5 Hz :

Hz : 1H); 4.05 (q, J =7 Hz : 2H); 7.59 (resolved t, J
1H): 7. Pl MbizoadCd:) 35@-& HD i@ DEM) :f dorh4s. 05 tb 8. ’Qcﬁqm
3- Nltrophenylalanlne hydrochlorlde A suspensi on of 34 g
2- (acety|a ﬁ&) 2113(1'?.5 mult. 2H) ; .92 (dd, J = 13 and

1H); 3.02 (dd, J = 13 and 6 Hz : 1H); 3.62 (dd,

3HRH) .
of d| et hyl

J =7

and 6 Hz : 1H); 4.05 (g, J = 7 Hz : 2H); 7.59 (resolved

t, J = 8.5 and 1.5 Hz : 1H); 7.71 (broad d, J =
10 1H); from 8.05 to 8.20 (mt : 2H).

3-Nitrophenylalanine hydrochloride: A

suspension of 34 g of diethyl 2-(acetylamino)-2-

nitrobenzyl)malonate in 510 cm® of concentrated

hydrochloric acid is heated at a temperature in

8 Hz

(3-

the

15 region of 100°C for 18 hours: a vigorous evolution of

gas takes place and the suspension dissolves when hot.

The reaction mixture is then cooled to a temperature in

the region of 0°C, after which it is stirred for 1 hour

at 0°C and finally filtered through a sinter funnel.

20 The filter cake is washed with twice 50 cm® of filtrate

and dried in a fume cupboard and then in an oven under

vacuum (10 Pa) at a temperature in the region of 60°C.

23.4 g of 3-nitrophenylalanine hydrochloride are

obtained in the form of white crystals melting at

25 222°cC.

Diethyl 2-(acetylamino)-2-(3-nitrobenzyl)-

malonate: 3.1 g of sodium are added, while stirring



ni trobenzyl ) mal onate in 510 cnB of concentrated hydrochloric acid is
heated at a tenperature in the 15 region of 100C for 18 hours: a vigorous
evol ution of .gas takes place and the suspension di ssol gagosiergeat. The
reaction mxture is then cooled to a tenperature in the region of 0C,
after which it is stirred for 1 hour {t O0C and finally filtered through a
sinter funnel. 20 The filter cake is washed with twice 50 cnB of filtrate
and dried in a fume cupboard and then in an oven under vacuum (10 Pa) at a
tenperature in the region of 60C. 23.4 g of 3-nitrophenyl al ani ne
hydrochl ori de are obtained in the formof white crystals nelting at 25
222C. Diet - (ace i s it obenz i) e 13, sodi um
are added, %?%e %l%%%ﬁ%n%%ﬁ%%% %Cg undeérra ar@i %g?lt%%gtlﬁoépf%ee(rye, to 300
cn8 of ethanplai AdSunbOih SONKUMINRS S SPB 41 Syl g of diethyl
acet am domal onate are added and the mxture is then heated at a
t enper at ur eaddrdreddeedl ad 8 ety NMEHBIRSct frS 0ol St of 23 g of
3-nitrobenzyl chloride in 100 cnB of ethanol is then added and heating is
continued diedttrd stane tamperature frorcldd hegiren dihe78Y@aftdt @O M xture i s
cooled to a tenperature in the region of OC. After stirring under these
cold 10 Tomdirtutoess. fArsdluoion ehe2hrecdhHii-aticfarereyl sch¥odideed of f on a
sinter funnel and the filter cake is

in 100 cm’ of ethanol is then added and heating is

continued at this same temperature for 18 hours. The
reaction mixture is cooled to a temperature in the
region of 0°C. After stirring under these cold

10 conditions for 1 hour, the precipitate formed is
filtered off on a sinter funnel and the filter cake is
washed with twice 50 cm® of filtrate and then twice 50
cm® of water. After drying under a fume cupboard and
then in an oven under vacuum (10 Pa) at a temperature

15 in the region of 50°C, 34 g of diethyl 2-(acetylamino)-
2-(3-nitrobenzyl)malonate are obtained in the form of

white crystals melting at 156°C.



washed with twice 50 cnB of filtrate and then twice 50 cnB of water. After
drying under a fune cupboard and then in an oven under vacuum (10 Pa) at a

tenperature 15 in the region of 50C, 34 g of di.ethyl ZV%%%/%_%QEQF)S

2-(3-nitrobenzyl)mal onate are obtained in the form of
melting at 156C. ST00019- PCT 53 Exanpl

3
(+)-(4R,58)-4-Benzy|-5-nethy|-4,5-dihy§%0-1,3-thiazol- 2-ylam ne A

suspension of 1.8 g of N[(1R 2S)-1-benzyl- 5
2- hydroxypropyl]-N -tert-butylthiourea (diastereoisoner
hydrochloric acid is heated at a tenperature in the regi

A) in 21 cnB of 6N
on of 100C for 6

hours. A ertheé 13 cnB of 6N hydrochloric acid are added and heating is
xample
S

conti nued f

The reaction medium 10 is filtered while hot through

a sinter fupnel (andsthe, hozoluble mtorial sig;nasbed wstbpinice 5 ot of

hot 6N hydrochlorfit acrd. i S'To0 a

ténperature in the

regi on of Oﬁlyféﬁgﬁe“hiCh 20 cnB of water are added and this mxture is

finally basifie 5 with 30 cnB of 30% sodi um hydr oxi de.

The resulting

mxture is extracted W thsdehbiBs 89 €08 fofdﬁcbkpﬁpggyh@ngengpg_conbined
organi ¢ phases are dried over sodiumsulfate, filtered and concentrated

under redugelyresgprepy2] kRa) tatkrabl ePPEhdbUr8ail AL Het&£8b08orkOrof 40C. 1

g of a pink oil is obtained, and is purified

A) in 21 cm® of 6N hydrochloric acid is heated at a

temperature in the region of 100°C for 6 hours. A

further 10 cm’ of 6N hydrochloric acid are added and

heating is continued for 6 hours. The reaction medium

10 1is filtered while hot through a sinter funnel and the

insoluble material is washed with twice 5 cm®

of hot 6N

hydrochloric acid. The filtrate is cooled to a

temperature in the region of 0°C, after which 20 cm® of

water are added and this mixture is finally basified

15 with 30 cm® of 30% sodium hydroxide. The resulting

mixture is extracted with 3 times 50 cm® of

dichloromethane. The combined organic phases are dried

over sodium sulfate, filtered and concentrated under

reduced pressure (2 kPa) at a temperature in the region

20 of 40°C. 1 g of a pink oil is obtained, and is purified

by chromatography under a pressure of argon (50 kPa) on

a column of silica gel (particle size 40-63 um;

diameter 3 cm; height 35 cm), eluting with a mixture of

90% dichloromethane/10% methanol. The fractions

25 containing the expected product are combined and

concentrated under reduced pressure (2 kPa) at a

temperature in the region of 40°C. 0.31 g of

(+)-



by chromat ography under a pressure of argon (50 kPa) on a colum of silica
gel (particle size 40-63 gm dianeter 3 cm height 35 cn), eluting with a
m xture of 90% di chl oronet hane/ 10% et hanol . The fractigmsy é?%(éﬁgajning

t he expected product are combi ned and concentrated under reduced pressure
(2 kPa) at a tenperature in the regi 4of 40C. 0.31 g of (+) ST00019-PCT
54 (4R, 5S)-4-benzyl -5-net hyl -4, 5-di hydro-1, 3-thi azol -2- ylam ne is obtained
in the formof white crystals nelting at 900C. [1H NWR spectrum (300 MHz,
(CD3) 2S0- d6 mﬁth addition of a few drops of CD3COOD-d4, 6 in ppm: 5 1.31
(d, J =7 Ft : 2.89. (dd, J =14 and 7.5 Hz 1H); 3.01 (dd, J-= 14 and

fhe relati ViR s?éﬂ SOREHFL 1 IR BORT 11 BV 5 YeE arPhaRed by NOE. A
rraabat | ng TRE Re by oPrt e Toorhe Dol Itke SrPREEe" 1 %0 sos i n

net hanol )| . mefkiﬁ&%%%oac benzy s NP o d a,ﬁ,llzlt edp,)Rgbyh hi ](c)ur ea: A

sol ution of 12 a 75@6 @6n1xture of the 2 ast ereoi 4oners o

(3R) - 3- am npi dn é@ap@@@ﬁ{loﬁ Hut apokrbps 168 @@td@fn%hamhn HBmai ch 9. 50
a

cnB of tert-butyl isothiocyanate have been is stirred at room
tenperatsrelf®r 88, houss7amg t hem) ; heaged(ddy 2 Hold sawd A.semperature in

"the region of 60C. The reaction nmediumis concentrated under reduced

1H); 3.01 (dd, J.= 14 and 7.5 Hz : 1H); 3.91 (mt : 1H);
4.41 (mt : 1H); from 7.15 to 7.40 (mt : 5H). The
relative stereochemistry at positions 4 and 5 was

validated by NOE. A strong response of the methylene of

' . . C 20
10 the benzyl is noted after irradiating the methyl: (aD

= +29.6 £ 0.8 at a concentration of 0.5% in methanol)].
N-[(1R,2S)-1-benzyl-2-hydroxypropyl]-N’-tert-

butylthiourea: A solution of 12.9 g of a 75%/25%

mixture of the 2 diastereoisomers of (3R)-3-amino-4-

15 phenyl-2-butanol in 160 cm® of ethanol, to which 9.50
cm® of tert-butyl isothiocyanate have been added, is
stirred at room temperature for 36 hours and then
heated for 2 hours at a temperature in the region of
60°C. The reaction medium is concentrated under reduced

20 pressure (2 kPa) at a temperature in the region of 40°C
to give 20.8 g of a yellow oil. This oil is purified by
chromatography under a pressure of argon (50 kPa) on a
column of silica gel (particle size 40-63 um; diameter
5 cm; height 50 cm), eluting With a mixture of 95%

25 dichloromethane/5% ethyl acetate. The fractions

containing diastereoisomer A are evaporated under



20 pressure (2 kPa) at a tenperature in the region of 40C to give 20.8 g

of a yellowoil. This oil is purified by chromatography under a pressure
of argon (50 kPa) on a colum of silica gel (particle %_@%Tgm
dianeter 5 cm height 50 cn), eluting with a m xture o

di chl or onet hane/ 5% et hyl acetate. The 5ractl ons contai ni ng d| ast er eoi soner
A are evaporated under ST00019- PCT 55 Teduced pressure (2 kPa) at a
tenperature in the region of 40C. 1.95 g of N[(1R 2S)-1-benzyl -2-hydroxy-
propyl]-N -tert-butylthiourea are obtained in the form of pale yellow
crystals nelting at 128C. 1H NVR 5 spectrum (250 MHz, (CD3)2S0-d6, S in

ppm : O. 96

: : 8 )
3.64 (nt #ﬂc%fis%r?ﬁurelwk%abza?(s glgfﬁ%]ur ‘%I—i)rgtlrliﬁgﬁlfflo tod7 40
6 7 4 t
0 TS Al UL flge eorremon
N[ (1R, 2R ﬁﬁgg Ylg2- t t
th[e(form Lfﬂr lgryg%(pf %?ﬁ%%%?s% 1a%f\]‘lx\%?%spectrum Qfg[g mredn
(CDS) 250- diy Sk gpéﬁlowlcnlgﬁst(as%i%ﬁ& ac St dc Ligony 15 oH): 2. 80

(I|mt|ng AB : unres. nmult.: 1H); 4.78 (unres.
ml t. sﬂecﬁﬁrdrﬁi (50 &415z)-|2 CD3:|)|‘@30 agorﬁ Anl@pn) : 704@6(m'd J6H) .

(3R)-3-Anino-4-pheny|-2-butano|: A solution of 19.3 g of tert-butyl
(1R -1-benZyIH2 : 3H); 1.42 (s : 9H); 2.78 (limiting AB : 2H);
3.64 (mt : 1H); 4.33 (mt : 1H); 5.02 (d, J = 4 Hz
1H); from 7.10 to 7.40 (mt, 6H); 7.44 (broad s, 1lH). By
concentrating the fractions corresponding to

10 diastereoisomer B under the same conditions, §.5 g of
N-[ (1R, 2R) -1-benzyl-2-hydroxypropyl] -N’'-tert-
butylthiourea are obtained in the form of white
crystals melting at 155°C. 'H NMR spectrum (250 MHz,
(CD3)2S0-dg, 6 in ppm): 1.08 (d, J = 7 Hz : 3H); 1.39 (s

15 : 9H); 2.80 (limiting AB : 2H); 3.68 (mt : 1H); 4.42
(unres. mult.: 1H); 4.78 (unres. mult.: 1H); 7.08 (d, J
= 8.5 Hz : 1H); from 7.10 to 7.40 (mt : 6H).

(3R) -3-Amino-4-phenyl-2-butanol: A solution
of 19.3 g of tert-butyl (1R)-l-benzyl-2-

20 hydroxypropylcarbamate in 160 cm’® of dioxane and 67 cm’
of 6.5N hydrochloric dioxane is stirred at room
temperature for 5 hours and is then concentrated under
reduced pressure (2 kPa) at a temperature in the region
of 40°C. A vellow o0il is obtained, and is taken up in

25 50 cm’® of water and basified to a pH in the region of 10
with potassium carbonate. This mixture is extracted

with 3 times 100 cm® of ethyl acetate and the combined



20 hydr oxypropyl carbamate in 160 cnB of di oxane and 67 cnB of 6.5N
hydrochl oric dioxane is. stirred at room tenperature for 5 hours and is
then concentrated under reduced pressure (2 kPa) at a topgesedle@pin the
region of 40C. A yellow oil is obtained, and is taken up in 25 50 cnB of
wat er and basified to a pHin the regigg of 10 wth potassium carbonate.
This mxture is extracted with 3 times 100 cnB of ethyl acetate and the
conbi ned ST00019- PCT 56 organi c phases are then dried over sodium sulfate,
filtered and evaporated under reduced pressure (2 kPa) at a tenperature in
the region of 40C. 12.9 g of a 75% 25% m xture of the two diastereoi soners

A and B of g §3R%-3-ﬁnino-4- hg él-a-bu anol aredobtainggﬁLn the form of
an orange%cof re CoP_ésfﬁ _ % Bt PO 388 e l%@Iﬁ? 5-8?, S Ln ppm. A

- o] ; : unres.
mul -2y PHiegegai EvipbRac RN GhIBE chRORLY dhelRute 2 RERFC Ot P
2,70 to 2 83c(l ronBhardrddifiiine 1ok oF 4038, 19,4 g5okupres. milt.:
1H); from7.10 to 7.35 Ent 5H). tert-Butyl (1R)-1-benzyl-=2-

hydroxypropybgapbanit @tufeSOEUELANLRE d1a8t8febBEbmdPsONIYhd B of
(1R) - 1- benzyl - 2- oxopr opyl carbamate in 200 cnB of ethanol under an inert

at nosphege i(SrRgo8laflihe-a-phenPeratbiitahdlt el 68t8med 1RCchéol | oned by
portionwi se addition of 4.55 g of sodi um borohydri de.
form of an orange-colored oil. 'H NMR spectrum (300 MHz,
(CD;)2S0-dg, 6 in ppm). A mixture of diastereoisomers is
observed: from 0.70 to 1.50 (broad unres. mult.: 2H);
1.08 (d, J = 6Hz : 3H); from 2.25 to 2.45 (mt : 1H);

10 from 2.70 to 2.85 (mt : 2H); 3.44 (mt : 1H); from 4.25
to 4.75 (unres. mult.: 1H); from 7.10 to 7.35 (mt
5H) .

tert-Butyl (1R)-l-benzyl-2-
hydroxypropylcarbamate: A solution of 21 g of tert-

15 butyl (1R)-1l-benzyl-2-oxopropylcarbamate in 200 cm® of
ethanol under an inert atmosphere is cooled to a
temperature in the region of 10°C, followed by
portionwise addition of 4.55 g of sodium borohydride.
The temperature of the reaction medium is allowed to

20 rise to room temperature with stirring, and the
stirring is then continued for 18 hours. The reaction
medium is concentrated under reduced pressure (2 kPa)
at a temperature in the region of 40°C, to give white
crystals which are taken up in 150 cm® of water. This

25 mixture is stirred for 2 hours at room temperature and
then filtered through a sinter funnel. The filter cake

is washed with twice 150 cm® of water. After drying



The tenperature of the reaction nmediumis allowed to 20 rise to room
tenperature with stirring, and the stirring is then continued for.18
hours. The reaction nmediumis concentrated under reducegeqyssifcer (2 kPa),
at a tenperature in the region of 40C, to give white crystals which are
taken up in 150 cnB of water. This 25 gq xture is stirred for 2 hours at
roomtenperature and then filtered through a sinter funnel. The filter
cake 1is washed with twice 150 cnB of water. After drying ST00019- PCT 57
overnight in a fume cupboard, 19.37 g of tert-butyl

(1R) - 1- benzyl - 2- hydr oxypr opyl carbamate are obtained in the formof white

crystals nel.ting. 127C rum (3900 , 13) 250- d6 with
addi tion ofA%é%}glv@gt ropasl %‘Tﬁn%%é @l%pp%%_g ﬁé%%‘ﬂ?}gl of t\(NOd
di ast er eoi spy@y sy .i /. 3C i i : 04 20 d - 5 2d, J
6 Hz : 3H),; 1. Z—Sl_a%\]eﬁ%ggz%?g&%%}ﬂ?flép*’?%%np%&ﬁ%@%oaée 1cgbtim :&Zlfj-ll?; from
3.35 t0 3. Ahd Morm ZH)whbdOcApek5154méPMingd ot Nd¥oc. M jpde oM 7. 10 to 10
7.35 (mt @ 5H). tert-Butyl (1R)-1-benzyl-2- ‘oxopropylcarbamate: A m xture
of 26.7 g Gpd@tdudulydo ¥HE) - lebpnaplag-|ies i tRddyd 4 adn gk - 2- _
oxoet hyl carbamate in 534 cnB of tetrahydrofuran dried 15 over 4A sieves is
cool ed, Jundiromsn o¢herh;caiomshhedeint ppmpa. t RnpExahoe eof newde regi on of 0OC

87 cnmB of a 3 M solution of methyl magnesi um brom de in diethyl ether
diastereoisomers . in 70/30 proportions is observed: 1.04

and 1.10 (2d, J = 6 Hz : 3H); 1.29 and 1.32 (2s : 9H);
from 2.40 to 3.10 (mt : 2H); from 3.35 to 3.70 (mt
2H); 6.40 and 6.54 (2d, J = 9 Hz : 1H); from 7.10 to
10 7.35 (mt : 5H).
tert-Butyl (1R)-1l-benzyl-2-
oxopropylcarbamate: A mixture of 26.7 g of tert-butyl
(1R) -1-benzyl-2-[methoxy (methyl)amino]-2-
oxoethylcarbamate in 534 cm® of tetrahydrofuran dried
15 over 4A sieves is cooled, under an inert atmosphere, to
a temperature in the region of 0°C. 87 cm® of a 3 M
solution of methylmagnesium bromide in diethyl ether
are then added over 45 minutes and the resuiting
mixture is then stirred for 1 hour at 0°C and for 18
20 hours at room temperature. The reaction medium is re-
cooled to a temperature in the region of 0°C, 55 cm® of
1IN hydrochloric acid are then added dropwise and the
mixture is stirred for 30 minutes at this temperature.
After filtration through Celite, 200 cm® of water are
25 added to the filtrate, which is then extracted with
twice 200 cm® of ethyl acetate. The combined organic

phases are dried over sodium sulfate, filtered and then



are then added over 45 mnutes and the resulting mxture is then stirred
for 1 hour at 0C and for 18 20 hours at roomtenperature. The reaction
mediumis re- cooled:-to .a tenperature in the region of Qmoopaopgrof | N
hydrochloric acid are then added dropwi se and the mxture is stirred for
30 minutes at this tenperature. Aftergdiltration through Celite, 200 cn8
of water are 25 added to the filtrate, which is then extracted with twce
200 cnB of ethyl acetate. The conbi ned organic phases are dried over
sodiumsulfate, filtered and then ST00019- PCT 58 concentrated under reduced
pressure (2 kPa) at a tenperature in the region of 40C 21.2 g of '

el low olysTa eneting S oeo AP CRaET € b W (Comy 950 a6, 6
in ppm : %éﬁpéﬁatulgé'bln @hé]r?‘ré ion 3@40%7121%11 I f Eér@-r}:qx Hz . 1H)f
.3.01 (dd, J 14 and I—§ 1H); Tfrom7.10 to7.35 (m :

6H) tert-Buty) 1J$an%yﬁfmzdko§r$ﬁ§1@Qﬁ%&ﬁ@EQYéﬁe éﬁkalned in the

am no] - 2- oxoet hyl carbamate: A solution of 26.5 g of D N Boc-phenyl al ani ne

and 22 cnB firm-oBtyyl 1w phey s €1 s i e BOOhg Mt of 9 ol ¢ hironoRe i riusy cool ed,
under an inert atnosphere, to a tenperature in the region of -15C. 13 c¢n8B

of isobud yl (300 auof or (EdH .80edt hedh iaddash)and t3e (S mor)ure .ils Std rred for
15 min at this tenperature. After addition of 10.14 g of
N, O di net hyd i ox3/ 8hi hdd, J = 14 and 10 Hz : 1H);.3.01 (dd, J =
14 and 5 Hz : 1H); 4.13 (mt : 1H); from 7.10 to 7.35
(mt : 6H).
tert-Butyl (1R)-1l-benzyl-2-[methoxy(methyl)-
10 amino]-2-oxoethylcarbamate: A solution of 26.5 g of
D-N—Boc—phenylaianine and 22 cm® of N-methylmorpholine
in 300 cm® of dichloromethane is cooled, under an inert
atmosphere, to a temperature in the region of -15°C. 13
cm® of isobutyl chloroformate are then added and the
15 mixture is stirred for 15 min at this temperature.
After addition of 10.14 g of N,O0-dimethylhydroxylamine
hydrochloride, stirring is continued for 1 hour at a
temperature in the region of -15°C and then for 3 hours
at room temperature. 300 cm’® of water are added to the
20 reaction medium, followed by extraction with twice 200
cm® of dichloromethane. The combined organic phases are
dried over sodium sulfate, filtered and concentrated
under reduced pressure (2 kPa) at a temperature in the
region of 50°C. 32.2 g of an orange-colored oil are
25 obtained, and are purified on a column of silica gel

(particle size 40-63 um; height 32 cm), eluting with a

mixture of 97% dichloromethane/3% methanol. After



hydrochl oride, stirring is continued for 1 hour at a tenperature in the
region of -15C and then for 3 hours at roomtenperature. 300 cnB of water
are added to the. 20 reaction nedium followed by eXtraCtéfﬁbd%PIbéﬁwce 200
cnB of dichl oronmet hane. The conbi ned organi ¢ phases are dried over sodium
sulfate, filtered and concentrated u r reduced pressure (2 kPa) at a
tenperature in the region of 50C. 32.2 g of an orange-colored oil are 25
obtained, and are purified on a columm of silica gel (particle size 40-63
gm height 32 cm), eluting with a mxture of 97% di chl or omet hane/ 3%

met hanol . After ST00019- PCT 59 concentration of the fractions containing

th ted duct. d d d sure (2. kPa t a tenperature in

T Rk L e
enzyl - 2- -

for myof a ;%W%Wéyﬁ% W%%é?%%&%%%?hﬁggﬁ(%&%égagﬂgi%uf??,pgn) d c
1.32 9H); ; = 5 ; : . L1d = .5 an

Hz (1IS—I) ; l_%.n12tg‘x(ez21?eg\gslsbgl; O;f ;4461‘?%? OZZ%.CZIQ %FH) teélf%}%u%yn;? (:iﬂgl-i}; from7.10 to
7.35 (M HEdzy 110 e (methyl) amino] -2-oxoethylcarbamate are

(+)- (4R 5R) - 4-Benzyl - 5- net hyl - 4, 5-di hydro-1, 3-thi azol - 2-ylam ne A
suspension ddftfArded) iof dhd (FRRRE la bearydbw dbl. H NMR spectrum
2- hydroxypropyl]-N -tert-butylthiourea (diastereoisomner
(250 MHz, (CD3),80-d¢, 8 in ppm): 1.32 (s : 9H); 2.72
(dd, J = 13.5 and 10 Hz : 1H); 2.86 (dd, J = 13.5 and 5
Hz : 1H); 3;12 (s : 3H); 3.74 (broad s : 3H); 4.55 (mt
1H); from 7.10 to 7.35 (mt : 6H).
10 |
Example 4
(+)- (4R, 5R) -4-Benzyl-5-methyl-4,5-dihydro-1,3~-thiazol-
2—ylaminé
A suspension of 6.5 g of N-[(1R,2R)-1-benzyl-
15 2-hydroxypropyl]-N’'-tert-butylthiourea (diastereoisomer
B) in 77 cm® of 6N hydrochloric acid is heated at a
temperature in the region of 100°C for 10 hours. The
reaction medium is then concentrated under reduced
pressure (2 kPa) at a temperature in the region of 40°C
20 to give a yellow oil which is taken up in 100 cn? of
water. This aqueous phase is washed with twice 50 cm’® of
dichloromethane and is then basified to a pH in the
region of 10 by addition of 5 cm’® of concentrated sodium
hydroxide. The resulting mixture is then extracted with
25 3 times 50 cnﬁ\of dichloromethane. The combined organic

phases are dried over sodium sulfate, filtered and then

concentrated under reduced pressure (2 kPa) at a



B) in 77 cnB of 6N hydrochloric acid is heated at a tenperature in the
region of 100C for 10 hours. The reaction nediumis then concentrated
under reduced .pressure (2 kPa) at a tenperature in-the gegoedoQbc40C 20 to
give a yellow oil which is taken up in 100 cnB8 of water. This aqueous
phase is washed with twice 50 cnB8 of gjichl oronethane and is then basified
toapHinthe region of 10 by addition of 5 cnB of concentrated sodi um
hydr oxi de. The resulting mxture is then extracted with 25 3 tinmes 50 cnB
of dichl oronmet hane. The conbi ned organic phases are dried over sodi um
sulfate, filtered and then concentrated under reduced pressure (2 kPa) at

ST00019- P 0 f -
?4R 5R) - 4- bgr%z?l)%té%net q%‘uﬁf%é %%ﬁj Q%I %rbt&k?lc aézhol%9 % 91 e g:)e obt ai ned
in the formak, W)LQ—‘E@:‘&E/@J—% n@JH}}lﬂQL %t—cﬁ%%r[o“i N'V'%hsi %ﬁﬂr 4 (300 Mz,

(CD3)2S0-d6, 5'Sin ppm: =13 and 7

Hz © 1H); 2y716mGed, ai:e—olﬁad'ih@ﬁ 1|ﬂ2 thel"ff)orrr?’ o"_f4wh(1rHe eriideal1d 95 (nmt @ 1H);
from5.60 to 6.45 (unres. mult.: 2H); from7.10 to 7,40 (nt : 5H). The

relative smhefllesabesitsBoyd.n [PESNMROBpedtauf $30aSMMal i dabed,Sow-ald NOE. A
strong response of the proton H4 is noted after irradiating the nethyl;
(= +83.9 &. 8nappm) cohcant ndti on=of/ HzS@bBH)mthaﬁolﬁﬂ BExanpBe 5 15
(-)-(4R)-4-(3-Thi enyl met hyl ) - 4, 5-di hydro-1, 3-t hi azol -

and 7 Hz : 1H);.2.76 (dd, J = 13 and 7 Hz : 1lH); 3.54

(mt : 1H); 3.95 (mt : 1H); from 5.60 to 6.45 (unres.

mult.: 2H); from 7.10 to 7,40 (mt : 5H). The relative

stereochemistry in positions 4 and 5 was validated by

10 NOE. A strong response of the proton H4 is noted after

irradiating the methyl; (ai? = +83.9 = 1.3 at a

concentration of 0.5% in methanol)].

Example 5

15 (-)-(4R)-4-(3-Thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine hydrochloride |

A mixture of 0.94 g of N-(tert-butyl)-N’'-

[ (1R) -2-hydroxy-1- (3-thienylmethyl)ethyl]thiourea in
9.2 cm® of 6N hydrochloric acid is heated at a

20 temperature in the region of 100°C with étirring for 3
hours and is then concentrated under reduced pressure
(2 kPa) at a temperature in the region of 40°C. A
greenish oil is obtained, which is taken up in 10 cm® of

3

acetone to give a sticky gum. 1.5 cm’ of ethanol are

25 then added, followed by dropwise addition, with

stirring, of 6 cm’® of diethyl ether. The crystals



yl am ne hydrochloride A m xture of 0.94 g of N (tert-butyl)-N -

[ (1R) - 2- hydroxy-1-(3-thienyl methyl)ethyl]thiourea in 9.2 cnB of 6N
hydrochloric acid is heated at a 20 tenperature in the r@gheseipdPOC With
stirring for 3 hours and is then concentrated under reduced pressure (2
kPa) at a tenperature in the region ofc,A0C. A greenish oil is obtained,
which is taken up in 10 cnB of acetone to give a sticky gum 1.5 cn8 of
et hanol are 25 then added, followed by dropwi se addition, with stirring,
of 6 cnB of diethyl ether. The crystals ST00019- PCT 61 obtai ned are
filtered off on a sinter funnel mashed with diethyl ether and then dried

[ j f 50C.
0570 of (o R TR R A6 Toh LR R ofbab L RRE5ER. 2-y T am ne
A ot B e i Mg
= 11 and 5-/ddm @ pa3. @c(éj%e e‘ré—éu?@?u§ _H@e re]:!g'g.on 8so4oeat @ 1H);

7.10 (dd, J = 5.5 and 1 Hz .54 (dd, J'= 5 and 3
Hz : 1H); forcsmgeolfs (-0 - d&ﬂ(mo@ﬁéﬁwmetwit 4 §k&11h;(r&ro 4, 3- 0.5 at a

concentration of 0.5%in nethanol). N—(tert-bUtyI)-N‘-[(1R)-2-hydroxy-|-(3
t hi enyl réet honi)eeddiyH2-tyHisondirea: hyi o ciBof dé et & - dvit ¥yl ned Sih sohdi feymnat e and
then 0.82 cnB of triethylam ne are

of gray crystals melting at 152°C. 'H NMR. spectrum (400

MHz, (CD3)2S0-ds, 6 in ppm): 2.99 (mt : 2H); 3.26 (dd4, J

= 11 and 5.5 Hz : 1H); 3.59 (dd4, J = 11 and 8 Hz : 1H) ;

4.54 (mt : 1H); 7.10 (dd, J = 5.5 and 1 Hz : 1H); 7.38

10 (mt : 1H); 7.54 (dd, J = 5 and 3 Hz : 1H); from 9.15 to

20

10.55 (broad unres. mult.: 3H). (aD = -4.3 + 0.5 at a

concentration of 0.5% in methanol).
N-(tert-butyl)-N’'-[(1R)-2-hydroxy-1-(3-

thienylmethyl)ethyl]lthiourea: 0.9 cm’® of tert-butyl

15 isothiocyanate and then 0.82 cm® of triethylamine are
added to a suspension of 0.9 g of (2R)-2-amino-3-(3-
thienyl)-1l-propanol hydrochloride in 9 cm® of absolute
ethanol stirred and under an inert atmosphere. After
stirring for 66 hours at room temperature,Athe reaction

20 medium is evaporated under reduced pressure (2 kPa) at
a temperature in the region of 40°C. The thick brown

3 of water and then

oil obtained is taken up in 6 cm

extracted with twice 12 cm® of ethyl acetate. The

organic phase is filtered'through Celite and washed
25 with twice 4 cm® of saturated aqueous sodium chloride

solution, dried over magnesium sulfate and evaporated



!
‘

added to a suspension of 0.9 g of (2R)-2-am no-3-(3- thienyl)-I-propanol
hydrochloride in 9 cnB of absolute ethanol stirred and under an inert

at mosphere. After.. stirring for 66 hours at room tenper adpiggo1d ot €acti on
20 nediumis evaporated under reduced pressure (2 kPa) at a tenperature in
the region of '40C. The thick brown {4 obtained is taken up in 6 cnB of
water and then extracted with twice 12 cnB of ethyl acetate. The organic
phase is filtered through Celite and washed 25 with twice 4 cn8 of
saturated aqueous sodiumchloride solution, dried over nagnesium sul fate
and evapor ated ST00019- PCT 62 under reduced pressure (2 kPa) at a

bt d
cryetar | zenden il El e et (e R *m%mé’%rgéﬁ‘?%??kﬁﬁ an oven
d R ol o give O. g
lcjnp g(rgfgqrg%% ) 46ﬁ[(lR) ‘Agétg(f;/l |51% .Egeny O‘Mﬁ?{ﬂ?et hyl] thiourea in

the f f t rum (400
12 ST S s oo o gh 1t R oAU M SRRCh (400,

4.42 (unreﬁrléﬁlﬂﬁﬂdn ‘ovidn) urfidi6 dwoad (10 Jpa) 4a® dZtemdéElatcdr84 (broad

d, J 5 H : 1H); from7.10 to 7.20 (m : 2H); 7.25 (broad s : 1H); 7.46

(dd J 5 5iandh® MegickHf {&R) -tb Anve-B-4B-¢ hdenylt )y £érpriopeyd) -
hydrochl ori de: A solution of 1.4 g of N[(1R) -2 15
hydr oxy- | - (8-t [Hildy2réviddoret-id (Bcstisamdaneétrhyll?) StloyB] thiourea in
the form of a beige-colored solid melting at 109°C.
'H NMR spectrum (400 MHz, (CD3);SO-ds, 8 in ppm): 1.43 (s
9H); 2.84 (mt : 2H); 3.38 (mt : 2H); 4.42 (unres.

10 mult.: 1H); 4.86 (broad t, J ¥ 4.5 Hz : 1H); 7.04
(broad d, J = 5 Hz : 1H); from 7.10 to 7.20 (mt : 2H);
7.25 (broad s : 1H); 7.46 (dd, J = 5 and 3 Hz : 1lH).

(2R)-2-Amino-3-(3-thienyl)-1-propanol
hydrochloride: A solution of 1.4 g of N-[(1lR)-2-

15 hydroxy-1-(3-thienylmethyl)ethyllacetamide in 17.6 cm’
of aqueous 6N hydrochloric acid is heated with stirring
at a temperature in the region of 100°C for 2 hours.
The reaction mixture is then concentrated under reduced
pressure (2 kPa) at a temperature in the region of 40°C

20 to give a greenish 0il, which crystallizes from 60 cm?®
of acetone. The crystals are filtered off on a sinter
funnel, washed with acetone and then dried in an oven
under vacuum (10 Pa) at a temperature in the region of
50°C. 0.92 g of (2R)-2-amino-3-(3-thienyl)-~l-propanol

25 hydrochloride is obtained in the form of an off-white
solid. 'H NMR spectrum (400 MHz, (CD;),S0-dg, & in ppm) :

2.93 (mt : 2H); from 3.25 to 3.50 (mt : 2H); 3.53



of aqueous 6N hydrochloric acid is heated with stirring at a tenperature
in the region of 100C for 2 hours. The reaction mxture is then
concentrated under reduced pressure (2 kPa) at a tenper b I e region
of 40C 20 to give a greenish oil, which crystallizes fro%%%&één&é%f
acetone. The crystals are flltered off .on a sinter funnel, washed with
acetone and then dried in an oven under vacuum (10 Pa) at a tenperature in
the region of 50C 0.92 g of (2R)-2-am no-3-(3-thienyl)-1-propanol 25
hydrochl oride is obtained in the formof an off-white solid 1H NWMR
spectrum (400 MHz, (CD3)2S0-d6, S in m: 2.93 (nt : from3.25 to

Tt 1r ; 5P Torban o B ﬂ?—e}b% 1‘?-;?’ ynges nqu“miﬁ% 53 (dde D o

il—??clij gz%dé,’;) §/b$ ?1% Cﬁﬁ?‘éﬁjl he %yl )1}%’;) ez hy?] %t And 1323 75\ §8| ution of
2.15 g of e | £2R) | a ) | ) ano in.24 cnB of
tdy| df 2ancﬂ agetyl ampp) pﬁ {8 15&'1 é’ IR%?Q §ﬁ?

et hanol , stlrre an 1nert atnosphere, a tenperature of

20C. 0.5 g of sodi uml{;m[piymiq%,dfgx%dgeg3aﬂq1&b§hﬁ@@ﬁ§ipn medi um whi ch

is slightly 10 brown, is stirred for 24 hours at Toom tenperature. A
further 9. Zethyl ] S0k Ahn Dor oNys1 @i bs efldpdi angl o8t&ERy DY (RR) conti nued for

24 hours. After evaporation of the reaction m xture under reduced pressure
(2 kPa) at(scdepanaialr-€34.(B 1t tel aegl pvropadddd e ais0b 4 demtsifdue

ethanol, stirred under an inert atmosphere, is brought
to a temperature'of 20°C. 0.5 g of sodium borohydride
is added and the reaction medium, which is slightly

10 Dbrown, is stirred for 24 hours at room temperature. A
further 0.2 g of sodium borohydride is added and
stirring is continued for 24 hours. After evaporation
of the reaction mixture under reduced pressure (2 kPa)
at a temperature in the region of 40°C, a solid residue

15 is obtained, which is taken up in 30 cm® of water. This
mixture is extracted with twice 100 cm® of ethyl acetate
and the organic phase is ﬁhen dried over magnesium
sulfate and evaporated under reduced pressure (2 kPa)
at a temperature in the region of 40°C to give an off-

20 white solid which is dried in an oven under vacuum (10
Pa) at a temperature in the region of 48°C. 1.4 g of N-
[ (IR) -2-hydroxy-1- (3-thienylmethyl)ethyl]lacetamide are
obtained in the form of an off-white solid melting at
about 105°C to become pasty. *H NMR spectrum (400 MHz,

25 (CD3)280-ds, & in ppm): 1.78 (s : 3H); 2.64 (dd, J = 14
and 8 Hz : 1H); 2.87 (dd, J = 14 and 5.5 Hz : 1H); from

3.20 to 3.40 (mt : 2H); 3.90 (mt : 1H); 4.76 (t, J =



15 is obtained, which is taken up in 30 cn8 of water. This mxture is
extracted with twice 100 cnB of ethyl acetate and the organic phase is
then dried over..magnesium sulfate and evaporated under .é,w_pé@ssure (2
kPa) at a tenperature in the region of 40C to give an off- white solid
which is dried in an oven under vacuung4 10 Pa) at a tenperature in the
region of 48C. 1.4 g of N

[ (1R) - 2- hydroxy-1-(3-thienyl methyl)ethyl]acetanide are obtained in the
formof an off-white solid nelting at about 105C to becone pasty. 1H NWR .
spectrum (400 WMHz, 25 (CD3)2S0-d6, Sin ppm : 1.78 (s : 3H) ; 2.64 (dd, J

. d . 1H): 2.87.{dd,.J = 14 and.5, 5 Hz L f 120 to 3.40
(m-14: Ezinki);%z!%&z(‘m%) ’1|§';99£1.§%d'(t? 3 Eéa%”r%ojc)l%?la'cﬁ%w 575£g|rzn.‘d‘§H); 6. 99
dd, J = 5 and : L 7,16, (4d = 3 and. 1 Hz 5 1H): 7.43 (dd, J = 5
(90002 a0 e Ml 0 g, ool 5 A1 G

(2R) - 2- (acet W@nigo)r 3 (83 ie propanoate: 3.95 g of ammoni um hydrogen
car bonat e and Og?d(q:'nBJ of 8geS:SoI-H.'ze V\)/?';lter are added to a stirred sol ution,

under an inert atnosphang, ?)jRﬂ_sz.(&ewlgrﬁﬂyJ))_g,_(:;_ o
2- (acetyl am no)-3-(3-thienyl)propanoate in 17 cnB8 of acetonitrile. 0.017 g

of type-3| trichintorpsirvalir i 3 aaRlef @ dadhen Pih Ghydhegégaction nmediumis
then in the region of 8 This mxture is stirred for 1 hour at room
t enper at ur esadibnadfe emdc e kintg otfhalie o z@id wateat idde atdd:d &ad wther 0.017
g of type-Il a-chynotrypsin
. stirred solution, under an inert atmosphere, of 2.41 g
of ethyl 2-(acetylamino)-3-(3-thienyl)propanocate in 17
cm® of acetonitrile. 0.017 g ofvtype—II o-chymotrypsin
10 is added and the pH of the reaction medium is'then in
the region of 8. This mixture is stirred for 1 hour at
room temperature and, after checking that the pH is
still at 8, a further 0.017 g of type-II O-chymotrypsin
is added. After stirring for 1 hour, with the pH
15 remaining constant, a further 0.017 g of type-II o-
chymotrypsin is introduced and stirring of the reaction
mixture is continued for 19 hours at room temperature.
The acetonitrile is evaporated off under reduced
pressure (2 kPa) at a temperature in the region of 33°(C
20 and 25 cm’® of ethyl acetate are then added to the
residual aqueous phase. The emulsion obtained is
filtered through Celite and the agueous phase is then
extracted with twice 25 cm® of ethyl acetate. The
organic phases are combined, washed with twice 15 cm’® of
25 sodium carbonate solution and then evaporated under

reduced pressure (2 kPa) at a temperature in the region

of 40°C. The so0lid residue is then dried in an oven



is added. After stirring for 1 hour, with the pH 15 remaining constant, a
further 0.017 g of type-I1l a- chymotrypsin is introduced and stirring of
the reaction mxture is.continued for 19 hours at roonkéﬁﬁgﬁfp&Qﬁg The

acetonitrile is evaporated of f under reduced pressure kPa)” at 'a
tenperature in the region of 33C 20 a 25 cnB of ethyl acetate are then
added to the residual aqueous phase. e enul sion obtained is filtered

through Celite and the aqueous phase is then extracted with twice 25 cnB
of ethyl acetate. The organic phases are conbi ned, washed with tw ce 15
cnB of 25 sodium carbonate solution and then evaporated under reduced

pressure (

is then drllgﬁfef]')n %C%L{Ftéﬁ(@ﬁo%d@efpéﬁ %ﬁ%%{}ﬁ’c’iﬁmﬁ& q‘gge Zt(:)l Irgo;nesI due

e’ obt 2l e B R d s colé GG 395%5594'312%85?”32? 5

are obtaine

e|g

Ethyl 2- (acgiod B O IS -£die B )4 1:9&r free %ﬁﬂi % utlf I%Ehum | odi de

are.added in a single portionto a stlr

OW SO under an

i nert atmosphefuof7ser. g of diethyl 2-

(acetyl am no)-2-(3-thienyl methyl)mal onate in 62 cnB of 10

di met hyld or mam de, amtHhie J-eddd inind)we (3-headgd)in an oil bath at a
tenperature in the region of 128C for 19 hours. 6.6 g of lithiumiodide
are added aubpanocate: 9.83.g of lithium iodide are added in a

10

15

20

25

single portion to a stirred pale yeliow solution, under
an inert atmosphere, of 7.7 g of diethyl 2-
(acetylamino)-2-(3-thienylmethyl)malonate in 62 cm® of
dimethylformamide, and the resulting mixture is heated
in an oil bath at a temperature in the region of 128°C
for 19 hours. 6.6 g of lithium iodide are added and
heating is continued for 5 hours. The reaction medium
is then evaporated under reduced pressure (2.4 kPa) at
a temperature in the region of 550C. The residual brown

3

oil is taken up in 180 cm’ of water and is extracted

with 4 times 60 cm® of ethyl acetate. The organic phases
are combined, washed with 30 cm® of saturated aqueous
sodium chloride solution, dried over magnesium sulfate
and then evaporated under reduced pressure (2 kPa) at a
temperature in the region of 62°C, to give 5.34 g of a
brown o0il which crystallizes under cold conditions. The
crystals are taken up in 40 cm® of petroleum ether,
ground in a mortaf and then filtered off on a sinter
funnel and dried in an oven under vacuum (10 Pa) at

room temperature. 4.9 g of ethyl 2-(acetylamino)-3-(3-

thienyl)propanocate are obtained in the form of an off-



heating is continued for 5 hours. The reaction nedium is then evaporated
under reduced pressure (2.4 kPa) at 15 a tenperature in the region of 55C.
The residual brown oil is taken up in 180 cn8 of. water d 'S%% act ed
with 4 times 60 cnB of ethyl acetate. The organi ¢ phases =~ are conbl ned,
washed with 30 cnB of saturated aqueo sodi um chl ori de solution, dried
over magnesi um sul fate 20 and then evé% rated under reduced pressure (2
kPa) at a tenperature in the region of 62.C, to give 5.34 g of a brown
oil which crystallizes under cold conditions. The «crystals are taken up in
40 cnB of petroleun1ether ground in a nortar and then filtered off on a
sinter 25 funnel ab&i ried, in an aoven under vacuum (10 Pa room

tgnpera’auré"’h]ﬂf ) Py ( %Eg%}iﬁ‘é‘?n HOYC 63- (B! |sé%ﬁﬂdt) ph‘lrﬂpate alroe

P t t
‘éotca' T et ?ﬁo@ N () éoq{% b jd? 7 ke
: ; 1. 3 d 1 3. 3 , J =14
tnd & 18484—{)(3 Sgé{ 2939£2H§jdd4 W n%an‘%“? yﬁ)lz F%I?(d% (2% o L
Hz 1"') Tt &f (= 141"£nd . 4314 dd, 1H]th| en@f?d M2 sulH) g 48 ﬁr}‘xg(d J =

Hz 1H). Exe&hyl 2- (acet yl am no) - 2-{( 3- y])nalonat 4 g of
sodi um o e added, A {dyg Std ringadergan, ingy! atypspher e, 1f9; 115 cnB of

absol ute ethanol. After total consunption of the
7.45 (dd, J = 5 and 3 Hz : 1H); 8.31 (d, J = 8 Hz
1H) .
Diethyl 2-(acetylamino)-2-(3-
thienylmethyl)malonate: 1.54 g of sodium are added,

10 with stirring under an inert atmosphere, to 115 cm® of
absolute ethanol. After total consumption of the
sodium, 14.55 g of diethyl acetamidomalonate are added,
followed by heating at a temperature in the region of
78°C for 20 minutes. A solution of 16.5 g of freshly

15 prepared 3- (bromomethyl)thiophene in 50 cm® of ethanol
is then added and heating is continued at this same
temperature for 19 hours. The reaction medium, which
contains an insoluble white material, is cooled to a
temperature in the region of 0°C and is then filtered

20 through a sinter funnel. The filtrate is concentrated
under reduced pressure (2 kPa) at a temperature in the
region of 40°C and is then filtered through a sinter
funnel. The crystals are taken up in 100 cm’® of water,
filtered again, washed with petroleum ether and dried

25 in a fume cupboard at room temperature. 1.45 g of
diethyl 2-(acetylamino)-2-(3-thienylmethyl)malonate are

obtained in the form of a white solid melting at about



sodium 14.55 g of diethyl acetam donmal onate are added, followed by
heating at a tenperature in the region of 78C for 20 m nutes. A solution
of 16.5 g of freshly 15 prepared 3-(bronmonethyl)thi opherggop132 s of

ethanol is then added and heating is continued at this sane "tenperature
for 19 hours. The reaction medi um whi contains an insoluble white
material, is cooled to a tenperature 1'n the region of 0OC and is then

filtered 20 through a sinter funnel. The filtrate is concentrated under
reduced pressure (2 kPa).at a tenperature in the region of 40C and is then
filtered through a sinter funnel. The crystals are taken up in 100 cnB of

wat er , f|| washed wi th pet.rol et .her an drled 25 in a fune
cupboard at room‘?&aé%reatalﬁora 195 Qf orhe d#eu]{n tion vent

anite 5o ??ﬂ@%f?tn(g%a% " utf%m%%%%%%@% AR W58 48R of (e
filtration s vienteidh ﬁnlbd&,_[gd ad .5 the, éélméllzet’%{e%e&owplsdh S hp0 cnB of

water and is then filtered on a S|nter unne solid

obt ai ned i ssomisheshwd ifbdd £ Hedalain af df Brt haRedi aaal ¥ed in 25 cnB

of absolute ethanol, followed by crystallization by addition of 25 cnB of
water. A tetherd iditgsdlivani wasts gnWolth adsbilies 3@herB10f rpetbekgum et her

and then drying in a fune cupboard at room tenperature, 6.57 g of diethyl
2- (acet yl ayn@ry?Hadl 1L athien yretddd i anfatxs amé offit aaned.i aftke f or m of
a filtration, washing with 3 times 30 cm® of petroleum
ether and then drying in a fume cupboard at room
temperature, 6.57 g of diethyl 2-(acetylamino)-2-(3-
10 thienylmethyl)malonate are obtained in the form of a
white solid melting at about 92°C. H NMR spectrum (300
MHz, (CD;)280-d¢, & in ppm): 1.18 (t, J = 7 Hz : 6H);
1.98 (s : 3H); 3.50 (s : 2H); 4.16 (g, J = 7 Hz : 4H);
6.80 (broad d, J = 5 Hz : 1H); 7.14 (broad s : 1H);
15 7.46 (dd, J = 5 and 3 Hz : 1H); 8.20 (broad s : 1H).
3- (Bromomethyl) thiophene can be prepared

according to J. Gourier and P. Cannone; Bull. Soc.

Chim. Fr. 1971, 3299-3306.

20 Example 6

[3-(2-Amino-4,5-dihydrothiazol-4-yl)phenyl] -
(l-iminoethyl)amine
0.15 g of benzyl ethanimidothioate
25 hydrochloride and then 5 cm’® of ethanol are added, under
an inert atmosphere and at a temperature in the region

of 0°C, to a stirred solution of 0.14 g of 4-(3-



white solid nelting at about 92C. 1H NMR spectrum (300 MHz,
Sinppm : 1.18 (t, J =7 H : 6H ; 1.98 (s : 3FD 3.50 (s : 2H); 4.

16

(g, J =7 Hz : .4H); 6.80 (broad d, J =5 Hz : 7. 1454&5&?9 PCT 1M

7.46 (dd, J =5 and 3 Hz 1H); 8.20 (broad s : 1FD
3- (Bronmonet hyl )t hi ophene can be prepar according to J. Gourier and
Cannone; Bull. Soc. Chim Fr. 1971, 3299-3306. 20 Exanple 6

P.

(CD3) 2SO ds,

15

[ 3- (2- Am no- 4, 5-di hydr ot hi azol - 4-yl ) phenyl]- (1-im noethyl) am ne 0.15 g of

benzyl et hani m dot hi oate 25 hydrochloride and then 5 cnB8 of ethanol ar
added, under an inert atnDsphere and at a tenperature in the region
OC, to a stirred solu of _4-(3 STO00019-PCT 68
anlnophenyl?mﬁngph?ﬁ¥é o4t ° Bd%ﬁ¥328r123yFéh?ﬁ% Ira-ykamime &r &Fhamol .

h bout _ 0C d_th t
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The aqueous sol ution is concentrated
mixture is maintained at a temperature in the region of

45°C for 24 hours. The reaction medium is evaporated
under reduced pressure (5 kPa) at a temperature in the
region of 40°C. The residue obtained is taken up in 30
10 cm’ of water and the solution is washed with 30 cm’ of
dichloromethane. The aqueous solution is concentrated
under the above conditions and the solid obtained is
then triturated from diethyl ether, filtered, air-dried
and purified by chromatography at atmospheric pressure
15 on a column of silica gel (particle size 40-63 WU; mass
63 g), eluting with a dichloromethane/methanol/aqueous
ammonia mixture (12/3/0.5 by volume). The fractions
.containing the expected product are collected. These
fractions are combined and then evaporated under
.20 reduced pressure (5 kPa) at a temperature in the region
of 40°C. 0.100 g of [3-(2-amino-4,5-dihydrothiazol-4-
-yl)phenyl]-(l—iminoethyl)amine is obtained in the form
of a white solid melting at 180°C. H NMR spectrum (250
MHz, (CDs3),80-dg, with addition of a few drops of
25 CD3CO0OD-ds, O in ppm): 2.28 (unres. mult.: 3H); 3.18
(dd, J = 12.5 and 8.5 Hz : 1H); 3.80 (dd, J = 12.5 and

8.5 Hz : 1H); 5.30 (¢, J = 8.5 Hz : 1H); 7.21 (broad



under the above conditions and the solid obtained is then triturated from
diethyl ether, filtered, air-dried and purified by chromatography at

at nospheri c pressure 15 on a colum of silica gel (part%&hﬁ ibé 0- 63
mass 63 g), eluting with a dichl oronethane/ net hanol / aq 133 ni a

m xture (12/3/0.5 by volune). The fractions containing the expected
product are collected. These fracti of® are combined and then evapor at ed
under 20 reduced pressure (5 kPa) at a tenperature in the region of 40C
0.100 g of [3-(2-am no-4,5-di hydrothiazol -4- yl)phenyl]-(1-im noethyl)am ne
is obtained in the form of a white solid nelting at 180C. 1H NVR spectrum
(250 MHz, (CD3) 2S0-d6, with addition of a few drops of 25 CD3COOD-d4, S
in ppn): 2.98 Junrks® Bl t . 2HBH)7 - &7 1@rqafl s & 1H2 5 -3 @mak ¢ 1H);

3.80 (dd, J.= 12.5 and. 8.5 Hz : 1H); 5.30. (t, J = 8.5 Hz : 1H); 7.21
(broad STOGH19 PCE 60 i 3 Wy 57@:“111%3,017?'277 brfodd ‘s B2 tHLH)Z 36 (broad

d, J =85 H 1H; 7.49 t..J =85 . 1H). .. Benzyl

et hani ni dot hi oatH)e hy diS %?fb%(r)? a%%%oet%%%t§%§r@%6$ﬁ%§%€%t hod
descri bed if pat . .

4e?gr :Am?no;)%e%fﬁrf%,&dal%%ﬁ%% e qusyﬁrérﬁer?e W aé: S Fohne powder

are added, g¥ ffhysfdrring at a tenperature in the region of 20C, to a
suspension of 2.4 g of 4-(3-nitrophenyl)-4,5-dihydro-1,3-thiazol 10
2-yl am ne hydrochl origde(3 mmihdrerdfl 80506 itRldsee 1973 - thiazol-2-

ylamine : 3 g of zinc powder are added, with stirring
at a temperature in the region of 20°C, to a suspension
of 2.4 g of 4-(3-nitrophenyl)-4,5-dihydro-1,3-thiazol-
10 2-ylamine hydrochloride in 50 cm® of 85% by volume of
acetic acid. After stirring for 20 minutes at room
temperature, the reaction medium is filtered; the
filter cake is washed with 10 cm® of water and the
filtrate is then concentrated under reduced pressure (5
15 kPa) at a temperature in the region of 50°C. The
residue obtained is taken up in methanol and then in
diethyl ether, and concentrated under the same
conditions as above. This operation is repeated a
second time. The product obtained is taken up in 100 cm?
20 of acetonitrile and filtered. The filtrate is
concentrated as above and taken up in 60 cm® of water.
The insoluble material is filtered off, while the
filtrate is made alkaline by addition of 7 cm® of
aqueous 1N sodium hydroxide solution. The insoluble
25 material is separated out by filtration and the
filtrate is again concentrated as above, and taken up

in 40 cm® of a dichloromethane/methanol/aqueous ammonia



acetic acid. After stirring for 20 mnutes at room tenperature, the
reaction nmediumis filtered; the filter cake is washed with 10 cn8 of
water .and the filtrate is then concentrated under reduchthgyi@ssde (5 15
kPa) at a tenperature in the region of 50C. The residue obtained is taken
up in nmethanol and then in diethyl ether, and concentrated under the sane
conditions as above. This operation is Tepeated a second tinme. The product
obtained is taken up in 100 cnB 20 of acetonitrile and filtered. The
filtrate is concentrated as above and taken up in 60 cnB of water. The
insoluble material is filtered off while the filtrate is nmade al kaline by

ddi f 7 cnB d d d j | ubl
et ori ™ égg@%SF%Q?‘%Vﬁ"?Sw Pibel oSS A eRListe e s dhan ¢
cpncentrate QQ?VSf dtéﬁgnffftrén 40 C é??ﬁﬁa%%ﬁ as  abov

di chl or onet ane7 hanol 7"aquéeous anmoni a ST mxture ?40/5/0.5

by vol ume) . Theyi foéupéflcs@tsﬁfaérés Eéiﬂ@?edar?cflf hifesfld thpte is

concentrated as above a ye Oow Ol are o tal ne and

purified bychebhordd hataétﬁﬁ BroESS8ITSh O G L@hninge of 5 silica
gel (particle size igﬁ%%g, 100 g %§§S|I|ca) eluting with a

di chl or oget HanEt regERN ObAAGLEDS Ss BHEDN0 863107 XL 0l &y (/i Vi & )oy vol ume). The

fractions containing the product are conbi ned and then concentrated (5

kPa) at a ¢bPupit@twiehia dihehlegimetltdndOtetan@l aaiedzd ammonia
mixture (40/5/0.5 by volume). The fractions containing
the product are combined and then concentrated (5 kPa)
at a temperature in the region of 40°C. 0.73 g of 4-(3-
10 aminophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine is
obtained in the form of a yellow solid melting at
152°C.
4-(3-Nitrophenyl)-4,5-dihydro-1,3-thiazol-2-
ylamine hydrochloride: The process is performed as in
15 Example 2, starting with 4.77 g of N-(tert-butyl)-N'-
| [2-hydroxy-1-(3-nitrophenyl)ethyl]thiourea and 44 cm® of
aqueous 6N hydrochloric acid, and this mixture is
maintained at a temperature in the region of 100°C for
2 h 30 min. After an identical work-up, 3.1 g of 4-(3-
20 nitrophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine
hydrochloride are obtained in the form of a cream-
colored solid melting at 232°C.
N- (tert-Butyl)-N'-[2-hydroxy-1-(3-
nitrophenyl)ethyl]thiourea: The process is performed as
25 in Example 2, starting with 5.1 g of 2—aﬁino—2—(3—

3

nitrophenyl)-l-ethanol in 170 cm’ of ethanol containing

85 cm® of dichloromethane and 4.6 cm’ of tert-butyl



10 am nophenyl)-4,5-di hydro-1, 3-thi azol-2-ylamne is obtained in the form
of a yellow solid nelting at 152C

4- (3-Ni trophenyl) -4, 5-di hydro-1, 3-thiazol -2- ylam ne hy iger The
process is perforned as in 15 Exanple 2, starting with 4é€§@6£§ FHer
N-(tert-butyl)-N - [2-hydroxy-I-(3- nlt?%phenyl) et hyl ] thlourea and 44 cnB
of aqueous 6N hydrochloric acid, and is mxture is maintained at a
tenperature in the region of 100C for 2 h 30 min. After an identical

wor k-up, 3.1 g of 4-(3 20 nitrophenyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne
hydrochl ori de are obtai ned in t he forn1of a cream colored solid nelting at
232C. N-(tert rox - nltroph nyl)eth I hi rea: The
process is PEﬁ?ﬁggaﬁét 25 éWBF asureg Ap: LR WPORO % ﬁ?

2-am no-2- (3 nitr nyl ethangl .in 170 cnB of hanol cont ining 85
cmB of dich orone?%ggegaﬁdtéeg 8%8 FepgﬁfaﬁﬁfﬁllngéSI§eﬁéf n7% %

| sothi ocyanghee 2hray! QRRSLA! il AT (8A! BB 0F (a0Cnol0h, 2odays and ! hen

at a tenperature In t he regron o urs I'on of a

further 0.3gfcpBreabut§ht 1BBENWE obsahBi-RCYARAYL B ﬁaqr%Gaboars at a >
tenperature in the region of 60C "an identical work-up gives 5.7 g of

N-(tert-but ¥bppbirakdrbydhoxyel regdioni bEOpheny! hat hubhtheaur @arknuphe form
of an ocher- colored solid nelting at 162C.
gives 5.7 g of N-(tert-butyl)-N’-[2-hydroxy-1-(3-
nitrophenyl)ethyl]thiourea in the form of an ocher-
colored solid melting at 162°C.
2-Amino-2-(3-nitrophenyl)-l-ethanol: The
10 process is performed as in Example 2, starting with 1 g
of ethyl 3-nitrophenylglycinate in 20_¢n9 of ethanol
with 0.255 g of sodium borohydride and 20 hours at a
temperature in the region of 20°C. After an identical
work-up, 0.200 g of 2-amino-2-(3-nitrophenyl)-l-ethanol
15 is obtained in the form of an ocher-yellow paste. (Rg =
0.18 in a 90/10 by volume mixture of
dichloromethane/methanol, on a Merck 60F;sR silica
plate).
Ethyl 3-nitrophenylglycinate: 2 g of 3-

- 20 nitrophenylglycine are heated for 20 hours with
stirring at a temperature in the region of 100°C in 100
cm® of absolute ethanol containing 20 cm® of 6.5N
hydrochloric ethanol. The suspension is filtered at a
temperature in the region of 50°C; the filtrate is

25 concentrated under reduced pressure (5 kPai at a

temperature in the region of 40°C. The residue obtained

is taken up in water and then extracted with about 100



2- Am no- 2- (3-ni trophenyl ) -1 - et hanol :

Exanpl e 2,

et hanol with .0.255 g of sodi um borohydride and 20 . hour sgp@dg
in the region of 20C. After an identical work-up, 0.200 g o

The 10 process is perforned as in

starting with 1 g of ethyl 3-nitrophenylglycinate in 20 cnB of

@ﬂf@per ature

2-am no- 2- (3-ni trophenyl)-1-ethanol 15,4s obtained in the formof an
9

ocher-yel l ow paste. (Rf = 0.18 in a

10 by volume m xture of

di chl or onet hane/ net hanol, on a Merck 60F254R silica plate). Ethyl
3-nitrophenyl glycinate: 2 g of 3-. 20 nitrophenyl gl yci ne are heated
hours with stirring at a tenperature in the region of 100C in 100

absol ute ekggngklgggggigE%Qa%

suspension 1S

c
at a %Enperat € I'n the redgion o

tf%eOfa 0 'GSONIS ?ﬁ'} rsOeC I}.l SO rHi’laC(%eets%]‘%pacjl[ i eT he

for 20
cnB of

filtrate

is 25 conc I&ﬁé?{ngkg ré%ﬁ?ﬁ%‘&%fﬁﬁﬂgéé(éhgf?)?ﬁﬁHaintEHBerat“re in the

regi on of 40C.

The residue tal ne I's taken up wat'er ‘and then

extracted wWddy APt 1@Q§Wi%£@ﬁ?e%ﬂ@d?&m%%%x@f&é@é&iw%ﬁ aqueous

phase is nade al kaline by addition of sodium car

onate until a pH

in the

region of 1nys eliaidied. tHe dmdiHed Seextd@es egr & FAsh&f iyl cRcet ate; the
conbi ned extracts are washed with 5 aqueous sodi um chloride solution, dried

over maghesiquaowuldatiamanthideide awhnt et edduheeroved uaegnes esaure (5
kPa) at 40C. 1 g of ethyl 3-nitrophenylglycinate is

10

15

20

25

sulfate and then . concentrated under reduced pressure (5
kPa) at 40°C. 1 g of ethyl 3-nitrophenylglycinate is
obtained in the form of a yellow 0il. (R¢ = 0.38 in a
95/5 by voiume mixture of dichloromethane/methanol, on
a Merck 60F;s4r silica plate).

3-Nitrophenylglycine : 1.01 g of potassium
nitrate are added slowly, at a temperature in the
region of 0°C with stirring, to a mixture of 1.51 g of
D- (-)-0-phenylglycine in 6 cm® of 95% sulfuric acid and
the temperature is then allowed to return to about
20°C. The solution obtained is poured into 30 cm® of
ice-cold water and then brought to pH 7 by addition of
18.5 cm® of 10N sodium hydroxide, at a temperature below
5°C. The mixture is stirred for 2 hours and then
filtered. The filter cake obtained is washed with twice
50 cm® of water and then dried.. 0.60 g of 3-nitrophenyl-
glycine is obtained in the form of a cream-colored

solid melting at 230°C.

Example 7



obtained in the formof a yellowoil. (Rf =0.38 ina 95/5 by volune

m xture of dichl oronet hane/ net hanol, on 10 a Merck 60F254R silica pl ate) .
3-Nitrophenylglycine : 1.01 g of potassium nitrate are g3 E@ﬁ%y, at a
tenperature in the region of OCwth stirring, to a mxture of
D-(-)-a-phenylglycine in 6 cnB of 95% éulfuric acid and 15 the terrperature
is then allowed to return to about The sol ution obtained is poured
into 30 cnB of ice-cold water and then brought to pH 7 by addition of
18.5 cnB of 1ON sodi um hydroxi de, at a tenperature below 5C. The m xture
is stirred for 2 hours and then 20 filtered. The filter cake obtained is
washed with tw ce nB of ter and t 0.60 .g. of 3- |trophenyl
glycine is obtai ned i b %t"h(éRfo r4e'25m 1'531)1‘?}8“ 7 g at 230C.
25 Exanpl e ZLSTOOOJ_ng CfC‘E 713rr( (4R) 4- Benzyl - 4,5 di hydro-1, 3-thi azol - 2-
yl am ne hya’ or i g’ ¢&ss is performed as in Exanple 2, starting

\im Eghgngl (r)rIat k’\ll-yl(;Z[ hyﬁ?%ehl%fl?yeeas[sgrj%? é(g)egkyr?%r"%gquﬁelélusEW%ydrochl oric acid.
ooy By Ve T oS oram L e st
5 1-(phenylmethyl)ethyl]thiourea and 20 cm® of aqueous 6N
hydrochloric acid. The reaction lasts 1lh 30 min. After
cooling the reaction mass to a temperature in the
region of 0°C, the solution is concentrated under
reduced pressure (5 kPa) at a temperature in the region
10 of 40°C. Crystallization of the oil obtained is
initiated by addition of diethyl ether. The resulting
precipitate is spin-filtered, washed with twice 10 cm®
of diethyl ether and then dried under reduced pressure
(10 Pa) at a temperature in the region of 60°C. The
15 product is purified by taking it up in 100 cm® of
dichloromethane with stirring for 30 minutes. After
filtfation of the suspension, the filter cake is washed
with twice 10 cm® of dichloromethane and is then dried
under the same conditions as above. 1.1 g of (+)-(4R)-
20 4-phenylmethyl-4,5-dihydro-1,3-thiazol-2-ylamine
hydrochloride are obtained in the form of a white solid

. 20 .
melting at 168°C. (aI) = +8.7 £ 0.3 at a concentration

of 1% in methanol).
N-(tert-Butyl)-N'-[(1lR)-2-hydroxy-1-
25 (benzyl)ethyl]thiourea: The process is performed as in

Example 2, starting with 5 g of (R)-(+)2-amino-3-



reduced pressure (5 kPa) at a tenperature in the region 10 of 40C
Crystallization of the oil obtained is initiated by addition of di

ether. The

resulting precipitate is spin-filtered, mashgq Wb??6$

cnB of diethyl ether and then dried under reduced pressure
tenperature in the region of 60C. The ;g product is purified by taking it
t

up in 100 cnB of dichloronmethane with

filtration

hydr ochl ori

irring for 30 mnutes. Aft

et hyl
e 10
a) at a
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of the suspension, the filter cake is washed wth twice 10 cnB
of dichloromethane and is then dried under the sane conditions as
1.1 g of (+)-(4R) 20 4-phenyl net hyl -4, 5-di hydro-1, 3-thi azol - 2-yl am

btained L SO|Ig nelting at
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25

(3-Carboxybenzyl)-4,5-dihydro-1,3-
of a white solid melting at 107°cC.

Example 8

(+)—(4R)-4—(3—Carboxybenzyl)-4,5—d;hydro—l,3—
thiazol-2~-ylamine hydrochloride

The process is performed as in Example 2,
starting with 2.31 g of N-(tert-butyl)-N’-[(1R)-2-
hydroxy-1- (3-carboxybenzyl)ethyl]thiourea in 25 cm® of
6N hydrochloric acid for 18 hours. After concentration
of the reaction mixture under reduced pressure (5 kPa)
at a temperature in the region of 55°C, the residue is
taken up in 20 cm® of acetone and is then concentrated
again under the above conditions. The residue ébtained
is purified by chromatography under a pressure of 50
kPa of argon, on a column of silica gel (particle size
40-63u; mass of silica: 100 g), eluting with a
chloroform/methanol/20% agqueous ammonia mixture (12/6/1
by volume) and collecting 30 cm® fractions. Fractions 16
to 38 are combined and then concentrated under reduced

pressure (5 kPa) at a temperature in the region of

40°C. The solid obtained is dissolved in 10 cm® of



t hi azol - 2-yl am ne hydrochl ori de The process is perforned as in Exanple 2,
starting with 2.31 g of N-(tert-butyl)-N-[(1R)-2-

hydr oxy- | - (3- carboxybenzyl)ethyl] thiourea in 25 cnB8 of . ?B&QYQ chlorlc
acid for 18 hours. After concentration of the reaction mXxture u

reduced pressure (5 kPa) at a tenpera%ﬁre in the region of 55C the
residue is taken up in 20 cnB of acetone and is then concentrated again
under the above conditions. The residue obtained 20 is purified by

chr omat ogr aphy under a pressure of 50 kPa of argon, on a columm of silica
gel (particle size 40-63; mass of silica: 100 g), eluting wth a
chIoroforninethanol/20@6§2§e S _anmoni, ture (12/6/1 by vol une) and

col | ecting 3GUERESt PRCHY B Pﬁ&FiBﬁ%glén 51fot38NaFENESRBIAEE%Nd t hen
trat d d 5 kP t th
of " a0c Thacs B S BEFY ?ﬁeéf CaPakSrbont TheoreRsoiF ehBbgteaptn 75 oo "
6N d | Af t
faking up tAD F@ﬁ?‘%‘ﬁé‘*‘% PG PR PSR B E el B0 Y A

i nsol ubl e n@a@Ebﬁgdléfff'khsrgglekéte ne EbhELALEateqcaRcaRbialed as above.

A5 solid is obtained, which is dried hours 1n an oven at 40C, under
reduced pregsuia (8 BBia1He§50wﬁleﬁ is drled for 5 hours in an
(+)-(4R) - 4- (3-car boxybenzyl ) -4, 5-di hydro-1, 3-thi azol -2- yl am ne
hydr ochl ori deehsagbtapPaeduhdetheeiotatobrasberge{gobayedosgbpdgneleti ng at
151C. (cc 20 = +13.4

(+)-(4R) -4~ (3-carboxybenzyl)-4,5-dihydro-1,3-thiazol-2-

ylamine hydrochloride is obtained in the form of a

beige-colored solid melting at 151°cC. (ai? = +13.4 *

10 0.6 at a concentration of 0.5% in methanol).

N- (tert-Butyl)-N’-[(1R)-2-hydroxy-1- (3~
carboxybenzyl)ethyl] thiourea: The process is performed
as in Example 2, starting with 1.82 g of (2R)-2-amino-
3-(3-carboxyphenyl) -1-propanol hydrochloride in 20 cm’

15 of ethanol, 4.2 cm® of triethylamine and 1.7 cm® of
tert-butyl isothiocyanate. After heating for 21 hours
at a temperature in the region of 60°C and an identical
work-up, 2.31 g of N-(tert-butyl)-N’'-[(1R)-2-hydroxy-1-
(3-carboxybenzyl)ethyl]lthiourea are obtained in the

20 form of a light brown foam. (R = 0.33 in a 12/6/1 by
volume mixture of chloroform/methanol/aqueous ammonia,
on a Merck 60F,s54r silica plate).

(2R) -2-Amino-3- (3-carboxyphenyl) -1-propanol
hydrochloride: The process is performed as in Example

25 2, starting with 1.96 g of N-[(1R)-2-hydroxy-1-(3-

carboxybenzyl) ethyllacetamide in 14 cm® of aqueous 6N



10 0.6 at a concentration of 0.5%in nethanol).
N-(tert-Butyl)-N-[(1R)-2-hydroxy-I-(3 carboxybenzyl)ethyl]thlourea The
process is performed as in Exanple 2, starting with 1. % 090%% -
(2R) - 2- am no- 3-(3-carboxyphenyl)-1- propanol hydrochl oride in 2 an 15 of
ethanol, 4.2 cnB of triethylamne and.Ll. 7 cnB of tert-butyl isothiocyanate.
After heating for 21 hours at a tenperature in the region of 60C and an
identical work-up, 2.31 g of N-(tert-butyl)-N -[(1R)-2-hydroxy-I -

(3- car boxybenzyl )et hyl ]t hi ourea are obtained in the 20 formof a |ight
brown foam (Rf 0.33 in a 12/6/1 by volune m xture of

chl or of or ha I/a ueous n on .a Merc 60F254R S|I|ca | ate) .
(2R) - 2- Ani ma§ (? rosrpie W#&%ﬁ‘aﬁ(ﬂm C8'}ocess i's

per f or med i lLe 2 f
N[ (1R)-2- %’%drl%o%%f éLa7r %@%fbenzyflt th;ﬂ]ace ta‘{“rﬁ eg‘forf}ﬁfpc'mf“ ‘o]f aqueous

6N ST00019; ¥ t of
of 100G fof TF Hais dARed 35 (Rt ahdtynd g, 11 the Tegion
(2R) -2-am @19-&0%%1%%@@%%9@%@ %@rt@le LU & W8 & &Pbtgi ned in

the formof "a white solid 5 nelting at 19

N- [ (1R) 52- edraxyy lat( 3-o@ypanoben. zyl)ethyl] acetanlde. The process is
performed as in Exanple 2, starting with 3.3 g of ethyl

(2R) - 2- acet yl ami no- 3N-3-( 1Ry aRepliyemdxypricp@rastas olet 212 2 tthydf] -sodi um
bor ohydri de
acetamide: The process is performed as in Example 2,
starting with 3.3 g of ethyl (2R)-2-acetylamino-3-(3-
cyanophenyl)propanoate and 1.23 g of sodium borohydride
10 in 50 cm® of ethanol and working at a temperature in the
region of -30°C. After stirring for 16 hours at a
temperature in the region of 20°C, the reaction medium
is evaporated under reduced pressure (5 kPa) at a
temperature in the region of 45°C and the residue
15 obtained is then stirred in a mixture of 100 cm’® of
water and 100 cm® of ethyl acetate. The organic phase is
separated out after settling has taken place and the
aqueous phase is extracted with twice 100 cm® of ethyl
acetate. The organic extracts are combined and then
20 washed with twice 50 cm’ of water, dried over magnesium
sulfate, filtered and evaporated under reduced pressure
(5 kPa) at a temperature in the region of 45°C. 2.13 g
of N-[(1R)-2-hydroxy-1-(3-cyanobenzyl)ethyl]lacetamide

20

are obtained in the form of a white solid. (aD = +7.5

25 * 0.6 at a concentration of 0.5% in methanol).



10 in 50 cnB of ethanol and working at a tenperature in the region of

-30C. After stirring for 16 hours at a tenperature in the region of 20C,
the reaction nmedium is evaporated under reduced pressurgrddp¥dfdpcmt a
tenperature in the region of 45C and the residue 15 obtained is then
stirred in a mxture of 100 cnB8 of water and 100 cnB of ethyl acetate. The
organi c phase is separated out after settling has taken place and the
aqueous phase is extracted with twice 100 cnB of ethyl acetate. The
organi c extracts are conbined and then 20 washed with twice 50 cnB of

water, dried over magnesium sulfate, filtered and evaporated under reduced

5 kP t Ln._t r eqi f 45C, .13 f
drer RIS T ST
f f i id. = .b.2 ' t q ion of 0.5%in
ot hanol ). 2100018 ey S oRetd e Periirfied o8 SAERARREL 2T M1 0 %

propanoat e: sfhet PheCRsehi $1 P86 Qr BB BRy 1 N (FX8PLCalety BAAIASDY-W th 11.39
g of ethyl (2RS)-2- acetylam no-3- (3-cyanophenyl)propanoate, 17.39 g of

ammoni um hyds ogganbpkenPoNgtepandabe]l 97089agChHy NRihyRSIA hPd20§egnB of
water and 70 cnB of acetonitrile. After stirring for 24 hours at a

t enper at Br ecanbdheteeghdn0of FOEEF andchymotagpsinainwpoB-op® & 40 g of et hyl
(2R) - 2-acetyl am no- 3-(3-cyanophenyl) propanoate are obtained in the form of
10 a bei ge-eatereandol 0 dem{ Rff =adketti tridl 0/MH 20 dyirring for 24
hours at a temperature in the region of 20°C and an
identical work-up, 5.40 g of ethyl (2R)-2-acetylamino-
3-(3-cyanophenyl)propanoate are obtained in the form of
10 a beige-colored solid. (Rf = 0.76 in a 40/10/20 by
volume mixture of n-butanol/acetic acid/water, on a
Merck 60Fisqr silica plate).
Ethyl (2RS)-2-acetylamino-3-(3-cyanophenyl) -
propanocate: The process is performed as in Example 5,
15 starting with 14.9 g of ethyl 2-acetylamino-2-(3-
cyanobenzyl)malonate, 30 g of anhydrous lithium iodide
and 150 cm’® of dry dimethylformamide. After stirring for
5 hours at a temperature in the region of 150°C, the
reaction mass is cooled to room temperature. 1500 cm® of
20 water are added and the mixture is extracted with 3

times 300 cm®

of ethyl acetate. The extracts are
combined, dried over magnesium sulfate, filtered and
concentrated under reduced pressure (5 kPa) at a
temperature in the region of 45°C. After drying in an
25 oven at a temperature in the region of 40°C under

reduced pressure (10 Pa), 11.39 g of ethyl (2RS)-2-

acetylamino-3- (3-cyanophenyl)propanoate are obtained in




vol ume m xture of n-butanol/acetic acid/water, on a Merck 60F254R silica
plate) . Ethyl (2RS)-2-acetylam no-3-(3-cyanophenyl)- propanoate: The
process is performed as in Exanple 5, 15 starting w th gh4od1®-Yeret hyl
2-acetyl am no-2- (3 cyanobenzyl ) nal onate, 30 g of anhydrous lithiumiodide
and 150 cnB of dry dinethylformam de ., After stirring for 5 hours at a
tenperature in the region of 150C, the reaction mass is cooled to room
tenperature. 1500 cnB of 20 water are added and the m xture is extracted
with 3 times 300 cnB of ethyl acetate.. The extracts are conbined, dried
over magnesiumsul fate, filtered and concentrated under reduced pressure

At g:?)enéier@e%ﬁﬁé? R Thet %{‘%%f‘qu%%%%aﬁ%ﬁ??%ﬁié?&ﬁ”' St Pra o), "
11.
obtaingdoiH§%$%g8%§53%f%?§§%ﬁ%yf%gﬁ éké%e|ggH§§P%§%%%%%gB%?0 R arg 51 in

a 90/ 10 byyyplingy Sé;%HQf@a acetate/cyclohexane on a Nbrck
60F254R silica platﬁ% acetylanlno 2- ( 3- cyanobenzyl ) 5 nal onat e:

The process is perform@pszigb@(@m}ﬁﬂq&z 61-adydrisbamiyn 27. 7 g of diethyl
acet am domal onate, 25 g of 3-cyanobenzyl brom de and 3.2 g of sodiumin

400 cnB 5 ofmabstdtd & Bidasdcedd td wer fshadd cod WDrixanplé hee, cool ed
reaction mass is filtered and the filter cake is
starting with 27.7 g of diethyl acetamidomalonate, 25 g
of 3-cyanobenzyl bromide and 3.2 g of sodium in 400 cm’
of absolute ethanol. After an identical work-up, the
cooled reaction mass is filtered and the filter cake is

10 washed with twice 50 cm’

of ethanol and then with twice
50 cm® of water. After drying in an oven under reduced
pressure (10 Pa) at a temperature in the region of
40°C, 21.98 g of a white powder are obtained. The
filtrate is evaporated under reduced pressure (5 kPa)
15 at a temperature in the region of 50°C; a foam is

obtained, which is taken up in 100 cm® of water and

3

extracted with 100 cm’ of ethyl acetate and then twice

50 cm’® of the same solvent. The extracts are combined,
washed with twice 50 cm® of water, dried over magnesium
20 sulfate, filtered and evaporated under reduced pressure
(5 kPa) at a temperature in the region of 45°C. The
residue obtained is taken up in 20 cm® of ethanol. The
crystals obtained are spin-filtered, washed with
ethanol and dried iﬁ an oven under reduced pressure (10

25 Pa) at a temperature in the region of 40°C. The two

crops are combined to give 31.94 g of ethyl 2-



10 washed with twice 50 cnB of ethanol and then with twce 50 cnB of
water. After drying in an oven under reduced pressure (10 Pa) at a
tenperature in the region of 40C 21.98 g of a white pgwd@ois~ecabt ai ned.
The filtrate is evaporated under reduced pressure (5 kPa) 15 at a
tenperature in the region of 50C, a fogmis obtained, which is taken up in
100 cnB of water and extracted with 100 cnB of ethyl acetate and then
twice 50 cnB of the sane solvent. The extracts are conbined, washed with
twice 50 cnB of water, dried over magnesium 20 sulfate, filtered and
evapor at ed under reduced pressure (5 kPa) at a tenperature in the regi on

of 45C. Theacé@;;men&béaw??{aéoﬁml%m & A LTNARP

crystal s obtained are spin tered, washed wt et hanol and J?led in an

oven under ywieos esbies B {A® 26 Pego@l a tenperature in the region of
40C. The two crops are conbined to give 31.94 g of ethyl 2 ST00019-PCT 79

acetyl am no- 2- ( 3-cyanobenzyl )-mal onate in the formof a white powder
melting at 138C. Exanple 9 5 (+)-(4R)-4-(4- Am nobutyl)-4, 5-di hydro-1, 3-

t hi azol - 2- \Exxampiee B hydr ochl ori de The process is perfornmed as in Exanple 1,
starting with 5.9 g of benzyl (5R)-5-{[(tert 10

but yl animo) car bot hi oyl ] am no} - 6- hydr oxyhexyl car bamat e

(+)-(4R) -4-(4-Aminobutyl) -4, 5-dihydro-1, 3-
thiazol-2-ylamine dihydrochloride

The process is performed as in Example 1,
starting with 5.9 g of benzyl (5R)-5-{[(tert-

10 Dbutylamino)carbothioyllamino}-6-hydroxyhexylcarbamate
in 40 cm® of aqueous 6N hydrochloric acid at a
temperature in the region of 100°C for 3 hours. After
concentration of the reaction medium under reduced
pressure (5 kPa) at a temperature in the region of

15 50°C, the residue obtained is taken up in ethanol and
then concentrated again under the above conditions. The
paste obtained is crystallized by trituration from an
ethanol/methanol mixture (8/2 by volume). The crystals
are filtered off, washed with acetonitrile and air-

20 dried. 1.3 g of (+)-(4R)-4-(4-aminobutyl)-4,5-dihydro-

1,3-thiazol-2-ylamine dihydrochloride are obtained in

the form of a white solid melting at 188°cC. (aif =

+16.2 + 0.7 at a concentration of 0.5% in methanol).
Benzyl (5R)-5-{[(tert-butylamino)-
25 carbothioyl]amino}-6-hydroxyhexylcarbamate: 1.78 g of

lithium chloride and then 1.6 g of sodium borohydride



in 40 cnB8 of aqueous 6N hydrochloric acid at a

of 100C for
resi due obt
froman et

filtered of
(+)-(4R)-4-

di hydrochl ori de are obtained in

tenperature in the region

3 hours. After concentration of the reaction nmedi um under
reduced pressure (5 kPa) at a tenperature in the regi ongspfodbe Sfter t he
ained is taken up in ethanol and then concentrated again under
t he above conditions. The paste obtaiggd is crystallized by trituration
hanol / net hanol m xture (8/2 by volune). The crystals are

f, washed with acetonitrile and air 20 dried. 1.3 g of
(4-am nobutyl)-4,5-di hydro- 1, 3-thi azol -2-yl am ne

(aD = +16.2a,Q. Zaakga ﬁﬁaeenaﬁa&hQQtoétﬂoép@lweWEEBaQOL,);lrﬁ@anzy'

(5R)-5-{[ (t
1.78 g of

ert- butylanlno) 25 “car bot hi oyl ] am no} - 6- hydr oxy
kbtLtushcbEoLpde gndrtBenyl. 628) 06- %@¢béﬂkpgeﬁpydrlde

ST00019- PCT 80 are added, under an inert atnosphere, to a stirred
of 12.7 g Otaebbyylﬂaﬁﬁnﬁ}{Eébemz&kﬁxymtylamlno)carbothloyl]~

carbonyl]am no}-2-{[ (tert-butyl am no)carbot hi oyl ] -

the formof a white solid nelting at 188C.

exyl car bamat e:

sol ution

anlno}hexanoate in 130

cnB of et haavinahbe8sneaBeoin5186t ca yﬁﬁcémh&npl(anﬂeﬁﬁtamlbeﬁmeen 0C and

5C. After

further B.4tgtsphy

about 80C f

10

15

20

25

stlrrlng for 16 hours at a tenperature in the region of
¥

20C, a

ohydandecpeladded hatwear O0ACxande5PE. ndfneni ned at

or 4 hours. The reaction nediumis filtered and the filter cake
is 10 washeBEWFEhngt faRol® WRETE| #Erat ESFREERRUERL At Bhe yREgion of

20°C, a further 0.4 g of borohydride is added and the
mixture is maintained at about 80°C for 4 hours. The
reaction medium is filtered and the filter cake is
washed with ethanol. The filtrate is concentrated under
reduced pressure (5 kPa) at a temperature in the region
of 40°C and the residue obtained is taken up in a
dichloromethane/ethyl acetate mixture (85/15 by volume)
and left under cold conditions at about 5°C. The
crystalline product is spin-filtered and purified by
chromatography at atmospheric pressure on a column of
silica gel (particle size 40-63u; mass of silica: 600
g), eluting with a dichloromethane/ethyl acetate
mixture (85/15 by volume). The fractions containing the
expected product are collected. These fractions are
combined and then concentrated under reduced pressure
(5 kPa) at a temperature in the region of 40°C. 6.9 g
of benzyl (5R)-5-{[(tert-butylamino)carbothioyl]amino}-
6-hydroxyhexylcarbamate are obtained in the form of a

. 20 .
colorless oil. (ocD = +24.0 * 0.8 at a concentration of

0.5% in methanol).



reduced pressure (5 kPa) at a tenperature in the region of 40C and the
resi due obtained is taken up in a dichloronethane/ethyl acetate m xture
(85/15 by volune) and left under cold conditions at abgwphopeo-pbe 15
crystalline product is spin-filtered and purified by chronmatography at

at nospheric pressure on a colum of sgijlica gel (particle size 40-63; nass
of silica: 600 g), eluting with a dichl oronethane/ ethyl acetate m xture
(85/15 by volune). The fractions containing the 20 expected product are
coll ected. These fractions are conbined and then concentrated under
reduced pressure (5 kPa) at a tenperature in the region of 40C. 6.9 g of

benzyl (5R) -5-C [ (b 1Rth no) Q¥=|
6- hydr oxyhexyl car ba %{e ar e( t al n{g@(klg%%yhe ormo n&’lﬂf co orI ess oil. (aD

= +24.0 0.8 AloA GANGANH UL Ho thiP1 il H M anoat 0GR PCT 81 Ethyl
(2R) - 6- {[(benzyloxy)carbonyl]am113

{[(tert- bUtp&Hc%éélO)l(‘sarﬁ&tﬂBz%éd ER riq} %ﬁﬁl@ @ Terpnmeeestd 3 aer f or med
as in Exanple 2, starting with 7.4 g of ethyl

(2R) - 2- am rEoF {dt&@ﬂnzodmxse)-@arnhwsd%{mamm}da@mmﬁcﬁwlm 5 cnB of

tert-butyl isothiocyanate in 200 an of anhydrous ethanol at a tenperature
in the egmimadthed@@dadre 26 ol ssm’Thé teattbanyils isonpiietgdnabyg additi on
of a further 1 cnB of i sot hi ocyanate and heating for 2 hours at a

t enper at ur 0 2 hem’egfoanbydrousoerhdnelr eschi bampedatHresisohbent r at ed

under reduced , ,
region of 20°C for 20 hours. The reaction is completed

by addition of a further 1 cm’ of isothiocyanate and
heating for 2 hours at a temperature in the region of

10 80°C. The reaction medium is concentrated under reduced
pressure (5 kPa) at a temperature in the region of
40°C. The residue obtained is taken up in ether and
concentrated again under the above conditions. 13 g of
ethyl (2R)-6-{[(benzyloxy)carbonyllamino}-2-{[(tert-

15 butylamino)carbothioyl]amino}hexanoate are obtained in

20
the form of a colorless oil. (aI) = -12.5 * 0.5 at a

concentration of 0.5% in methanol).
Ethyl (2R)-2-amino-6-{[ (benzyloxy)carbonyl]-
amino}hexanoate: 3.9 cm’® of thionyl chloride are added
20 to a stirred suspension of 7.9 g of (2R)-2-amino-6-
{[ {(benzyloxy)carbonyl]lamino}hexanoic acid (Ne-CBZ-D-
lysine) in 120 cm® of anhydrous ethanol cooled to a
temperature in the region of -25°C. The mixture is
stirred for 3 hours at this temperature and is then
25 allowed to warm to about 20°C. After leaving for 3

days, the reaction mass is concentrated under reduced



pressure (5 kPa) at a tenperature in the region of 40C The residue
obtained is taken up in ether and concentrated agai n under the above
conditions. 13:g of -ethyl (2R)-6-{[ (benzyl oxy)carbonyl ] agroodro-sgd¢ftert- 15
but yl am no) car bot hi oyl ] am no} hexanoate are obtained in the formof a
colorless oil. (a2Db = -12.5 0.5 at a ggncentration of 0.5%in nethanol).

Et hyl (2R)-2-am no-6-{[ (benzyl oxy)car bonyl ]- am no}hexanoate: 3.9 cnB of
thionyl chloride are added 20 to a stirred suspension of 7.9 g of
(2R)-2-amno-6 { [ (benzyloxy) carbonyl ]am no} hexanoic acid (NE-CBZ-D

| ysine) in 120 cnB of anhydrous ethanol cooled to a tenperature in the

region of -B5Easthe MoXkphe bt aStiibedabaled ;HOURS dbglBhsgkemerature and
is then 25 allowed to warmto about 20C. After leaving tfor 3 days, the

reaction maggets caeceskhiatiedovrdehetedeCedkSh00819nPEH082mpressure (5 kPa)
at a tenperature in the region of 40C. The residue obtained is taken up in

200 cnB of eehhyl aseehateaadd thike reenllttinggssthytbanisswasabadwivthh
aqueous sodi um carbonate solution and then with aqueous 5 sodi um chl oride
sol uti on. Thguepganscodsuhuthobonster sedutdver andghbsenuwishl dateousi | tered
and concentrated under reduced pressure (5 kPa) at a tenperature in the
region bof 8odium ghgoptdet RplutiRp-2Thri nogenif(behrylioryis dried

car bonyl ] am no} hexanoate are_obtained_in the formof a 10 pale yellow oil.
(aD = -11. 7°0Veremagngsivmc et fatponfiltered and concentrated under

reduced pressure (5 kPa) at a temperature in the region
of 40°C. 7.4 g of ethyl (2R)-2-amino-6-{[ (benzyloxy)-
carbonyl]amino}hexanoate are obtained in the form of a

) 20
10 pale yellow oil. (aD = -11.7 * 0.6 at a concentration

of 0.5% in methanol).

Example 10

(-)-(4S)-4-(3-Nitrobenzyl)-4,5-dihydro-1, 3-
15 thiazol-2-ylamine hydrochloride
The process is performed as in Example 2,
starting with N-(tert-butyl)-N’'-[(18)-2-hydroxy-1-(3-
nitrobenzyl)ethyl]thiourea in 80 cm’® of aqueous 6N
hydrochloric acid. The heating time is 7 hours. The
20 product is isolated in an identical manner and then
purified by chromatography under an argon pressure of
80 kPa, on a column of silica gel (particle size 40~
63n; diameter 3.5 cm; height 30 cm), eluting with a
dichloromethane/methanol mixture (95/5 by volume). The
25 fractions corresponding to the expected product are

collected. These fractions are combined and then



of 0.5%in nethanol). Exanple 10

(-)-(4S)-4-(3-Nitrobenzyl)-4,5-di hydro-1,3- 15 thiazol -2-yl am ne

hydrochl ori de The process is perforned as in Exanple 2, sSTIGOXI-+ECTV th
N-(tert-butyl)-N-[(1S)-2-hydroxy-1-(3- nltrobenzyl)ethyl]thl ourea in 80
cnB of aqueous 6N hydrochloric acid. gihe heating tine is 7 hours. The 20
product is isolated in an identical manner and then purified by

chromat ogr aphy under an argon pressure of 80 kPa, on a colunmm of silica
gel (particle size 40- 63; dianeter 3.5 cm height 30 cm, eluting with a
di chl or onet hane/ met hanol m xture (95/5 by volune). The 25 fractions

cor r espondidag ded tirlae X ReEA R Hesseab| estepy) Thesg fractions are
conbi ned and then ST00019- PCT 83 concentrat ed under reduced pressure (5

kPa) at a tlemijeiadtuiiee im dHe reaficn of 40Q . 3990 ggobf (¢ )y {43y -
4- (3-ni trobenzyl)-4,5-di hydro-1, 3-thi azol -2-yl am ne hydrochl oride are
obt ai ned i @ -t(Be nficmobehn zay ki 4,6 sl iy o ) 3+ gl @t o P2DG, 14000  -18. 4
0.05 at a concentration of-0.5%in methanol).
N- (t ert - Buthyidroghliogige deﬂmwiried 3imithebbray| 9 Btaywhibe osokad The

rocess is rf.or med in anpl e 2 startl with 5.65 g of
?28)-2- i H%?élnfoa(t@%%iotolcoph yl )= T35t dbandi - (ﬂijcﬁ%&l oride, 3.7.cnB of
tert-butyl isothiocyanate and 3.41 cnB of triethyl am ne

concentration of 0.5% in methanol). )

N- (tert-Butyl) -N’- [ (1S) -2-hydroxy-1- (3-
nitrobenzyl)ethyl]lthiourea: The process is performed as
in Example 2, starting with 5.65 g of (2S)-2-amino-3-

10 (3-nitrophenyl)-l-propanol hydrochloride, 3.7.cm® of
tert-butyl isothiocyanate and 3.41 cm’® of triethylamine
in 60 cm® of ethanol. After stirring for 3 days at a
temperature in the region of 20°C and then héating for
30 minutes at a temperature in the region of 60°C, 3.7

15 cm’® of tert-butyl isothiocyanate are added to the
reaction medium and heating is then continued for a
further 3 hours at the same temperature. After an
identical work-up, 6.45 g of N-(tert-butyl)-N‘-[(18)-2-
hydroxy-1-(3-nitrobenzyl)ethyl]thiourea are obtained in

20 the form of a yellow foam. (Rf = 0.61 in a 40/5/0.5 by
volume mixture of dichloromethane/methanol/agqueous
ammonia, on a Merck 60F,;s4r silica plate).

(28) -2-Amino-3- (3-nitrophenyl) -1l-propanol
hydrochloride: The process is performed as in Example

25 2, starting with 5.8 g of N-[(18)-2-hydroxy-1-(3-

nitrobenzyl)ethyllacetamide in 60 cm® of aqueous 6N




in 60 cnB of ethanol. After stirring for 3 days at a tenperature in the
regi on of 20C and then heating for 30 mnutes at a tenperature in the
region of 60C, 3.7 15 cnB of tert-butyl isothiocyanate ageo@eitedednd the
reacti on nedium and heating is then continued for a further 3 hours at the
sane tenperature. After an identical @grk-up, 6.45 g of
N-(tert-butyl)-N-[(1S)-2- hydroxy-I-(3-nitrobenzyl)ethyl] thiourea are
obtained in 20 the formof a yellow foam (Rf = 0.61 in a 40/5/0.5 by

vol unme m xture of dichl oronethane/ net hanol / aqgueous ammonia, on a Merck
60F254R silica plate) . (2S)-2-Am no-3-(3-nitrophenyl)-I-propanol

hydr ochl ori JoeLprocessihs peLf ey t ing wth
5.8 g of I\l-}?j((?%rS) 2- hydroxy%l (3 7ni tPobglﬁ?é heeﬁg%bgggggﬁ%deﬁl ﬁﬁ 0 cnB of

aqueous 6N SIQOOH % PCIoB4c hydeoehl epbCiagi hef AEailmhobpre at a tenperature
in the region of 100C. After cooling the medium the precipitate is

filtered offrentbitene washedl vetbd30fenB8ndothasewasBeandi8ht 30esmbd0 cnB of
ether, and dried in an 5 oven under reduced pressure (10 Pa) at a

terrper at ur eof racethene eghdn3 o€ i66€. 5Themt idf retiteer s axohoiritadtiad amder
reduced pressure (5 kPa) at about 50C. The residue obtained is taken up in
30 cnB o dreempwndeheredwndedhpressyseal$0abe) fatt ar eempéfatwashen with
twice 30 cnB of 10 ether and dried in_ an oven under the sanme conditions as
above. The Therxpgien of a697GedThreftbhbrhedisscencgnerated under

reduced pressure (5 kPa) at about 50°C. The residue
obtained is taken up in 30 cm’® of diethyl ether and the
crystals are filtered off, washed with twice 30 cm® of

10 ether and dried in an oven under the same conditions as
above. The 2 crops crystallized are combined. 5.65 g of
(2S8) -2-amino-3-(3-nitrophenyl)-1l-propanol hydrochloride
are obtained in the form of a beige-colored solid
melting at 188°C.

15 N-[(1S)~-2-Hydroxy-1-(3-nitrobenzyl)ethyl]-
acetamide: The process is performed as in Example 2,
starting with 7.15 g of ethyl (2S)-2-{(acetylamino)-3-
(3-nitrophenyl)propanocate and 1.46 g of sodium
borohydride in 70 cm® of ethanol. After an identical

20 work-up, 5.8 g of N-[(1lS)~-2-hydroxy-1-(3-nitrobenzyl) -
ethyl]acetamide are obtained in the form of a white
solid melting at 131°cC.

Ethyl (2S)-2-(acetylamino)-3-(3-nitrophenyl)-
propanoate can be prepéred according to Rivier et al.,

25 J. Med. Chem. (1995), 2658.

Example 11




(2S) - 2-am no- 3-(3-nitrophenyl)-1-propanol hydrochloride are obtained in
the formof a beige-colored solid nelting at 188C. 15

N-[(1S)-2-Hydroxy-1-(3-nitrobenzyl)ethyl]- acetani de:

performed as in Exanple 2, starting with 7.15 g of ethyl

(2S)-2-(acetyl am no) - 3-

TheT@o OtesBCTS

(3-nitrophenyl $propanocate and 1.46 g of sodium

borohydride in 70 cnB of ethanol. After an identical 20 work-up, 5.8 g of
N-[(1S)-2-hydroxy-1-(3-nitrobenzyl)- ethyl]acetam de are obtained in the
formof a white solid nelting at 131C. Et hyl

(2S)-2-(acetyl am no)-3-(3-nitrophenyl)- propanoate can be prepared
according to Rivier et-gl(4s,26) J4-deAzyChemnetAO95), 52698y qk¥anpl e 11
ST00019-PCT 85 (-)-(4S,5S)-4-Benzyl -5-net hyl -4, 5-di hydr o-

1, 3-t hi azoll B ytlamd awel They Jarotess is perfornmed as in Exanple 3, st
with 3.9 g of diastereoisoner A of the N5

(tert-butyl)-N -((1S)THe wreyes2-hydpexipropg! ashiouErampla 36 cnB of
aqueous 6N hydrochloric acid.. After heating for 5 hours at a tenperature
in the regiTROIIDOG th he- ¢ e f ol amsereeleonesntr af ethanler reduced
pressure (5 kPa) at a tenperature in the region of 10 50C. The oil

is dissalvelfg

of

10

15

20

25

in 46 cm® of aqueous 6N hydrochloric acid. After heating
for 5 hours at a temperature in the region of 100°C,

the reaction mass is concentrated under reduced
pressure (5 kPa) at a temperature in the region of

50°C. The oil obtained is dissolved in 50 cm® of water;
the solution is washed with twice 50 cm® of
dichloromethane. The aqueous phase is made alkaline by
addition of 3 cm’ of 30% caustic soda and then extracted
with 3 times 50 cm’® of dichloromethane. The organic
extracts are combined and dried over sodium sulfate.
After filtration and concentration under reduced
pressure (5 kPa) at a temperature in the region of

40°C, 2.5 g of (~)-(4S,58)-4-benzyl-5-methyl-4,5-

dihydro-1,3-thiazol-2-ylamine are obtained in the form

of a white solid melting at 89°C. (trans isomer). (ai?

= -87.3 £ 1.3 at a concentration of 0.5% in methanol).
N-(tert-Butyl)-N’'-((1S)-1-benzyl-2-
hydroxypropyl) thiourea: The process is performed as in
Example 3, starting with 9.5 g of (38)-3-amino-4-
phenyl-2-butanol in 80 cm® of ethanol and in the

presence of 7.86 cm® of tert-butyl isothiocyanate. After

arting

obt ai ned

Tottene N wht et} -1 thengwl v T Bvdrexvasaryl Wi Rhoviege 50 cnB



di chl oronet hane. The aqueous phase is nmade al kaline by addition of 3 cnB
of 30% caustic soda and then extracted with 3 tines 50 cnB of

di chl oronet hane. The organic 15 extracts are conbi ned and dri ed over sodi um
sulfate. After filtration and concentration under reduc8d399818s¥6Fe (5
kPa) at a tenperature in the region of 40C, 2.5 g of
(-)-(4S,5S)-4-benzyl -5-met hyl -4, 5- di h@dro-1, 3-thi azol -2-yl anine are
obtained in the form20 of a white solid nelting at 89C. (trans isoner). (a
20 -87.3 1.3 at a concentration of 0.5%in nethanol).
N-(tert-Butyl)-N-((1S)-1-benzyl-2 hydroxypropyl)thiourea: The process is
performed as in Exanple 3, starting with 9.5 g of (3S)-3-amno-4 25

phenyl - 2- bus&agiring 80ec g xdfurst Haw!3 aleds @t lve temreEs@micerefiny 8@ cnB of
tert-butyl isothiocyanate. After ST00019-PCT 86 stirring the m xture for 3
days at a t&RPaPat @fe 207G Rad payiislendri cadCwark-aw i déngﬂ @lofverk- up, 15.9
g of an oil ,are obtained, and are purified by chromatography_ under a
pressure of Patg8he( SEtRPRED 0fTY SdlumGit iy Chrgeme N e size

40-63; dianeter 5 cm_height of silica 38 cp, eluting with a
di chl or onret Hﬁﬁgfe?h?Fesgél fatd AW é%@%%%y %Iaur?é’a.umf’néjff ractions
cont 211189, 84 5K 58090 AP SO A o SYBRILAGE AR edicen
di astereoi sgeg;A; 0L Al Laht - RYWHDNiH 9 di % ¥riethane/ethyl
acetate mixture (95/5 by volume). The fractions
containing diasterecisomer A are combined and
evaporated under reduced pressure (5 kPa) at a
10 temperature in the region of 40°C. 3.98 g of
diastereoisomer A of N-(tert-butyl)-N’-((1S)-1l-benzyl-
2-hydroxypropyl)thiourea are obtained in the form of a
white solid melting at 156°C. By concentrating the
fractions corresponding to diastereoisomer B under the
15 same conditions, 0.72 g of diastereocisomer B of N-
(tert-butyl)-N’'-((1S8)-1l-benzyl-2-hydroxypropyl)thiocurea
is obtained in the form of a yellow solid melting at
l16°C.
(3S)-3-Amino-4-phenyl-2-butanol: The process
20 is performed as in Exaﬁple 3, starting with 17.6 g of
tert-butyl (1S)-l-benzyl-2-hydroxypropylcarbamate in
145 cm® of dioxane and 61 cm® of 6.5N hydrochloric
dioxane, stirring for 16 hours at a temperature in the
region of 20°C. After an identical work-up, 9.56 g of
25 (3S)-3-amino-4-phenyl-2-butanol are obtained in the

form of an orange-colored oil as a mixture of the two

diastereoisomers (80/20). (Rf = 0.25 in a 40/5/0.5 by



2- hydr oxypropyl )thiourea are obtained in the formof a white solid nelting
at 156C. By concentrating the fractions correspondi ng to di astereoi soner B
under the 15 sane conditions, 0.72 g of diastereoisoner

(tert-butyl)-N -((1S)-1-benzyl - 2- hydr oxypropyl ) t hi our ea Sﬁs&%‘b%‘?%%d in the
formof a yellowsolid nelting at 116C (3S)-3- Am no- 4- phenyl - 2- but anol :
The process 20 is perforned as in Ex le 3, starting with 17.6 g of
tert-butyl (1S)-1-benzyl-2-hydroxypropyl carbamate in 145 cnB of di oxane
and 61 cnB of 6.5N hydrochloric dioxane, stirring for 16 hours at a
tenperature in the region of 20C. After an identical work-up, 9.56 g of 25
(3S) - 3-am no-4- phenyl - 2-but anpol are obtained in the formof an

or ange- col FPedMs Mz srisdk Heor e ihrne gnakharebl 3gnePes (80/20) . (Rf =

0.25 in a 40/5/Q.5 b ST%%%%%%P 87 voHyne m_xt ure of
di chl or ome PHEIE -Fet & FagttmSritd P12 88 rck 60F254R silica

o ate): LB (LA R A PR SRR The process 1
(1) bereH e AR SR 84 A gl ot Tirlae 0.0 0 o
206 e SRR o o Wik s bt deTtioslaspionr. 2 7 0,00
oxopropylcarbamate in 25 cm® of ethanol, with 0.58 g of
sodium borohydride. After 4 h 30 min at a temperature
in the region of 20°C, the reaction mixture is worked
up in an identical manner. 2.7 g of tert-butyl (1S8)-1-
10 benzyl-2-hydroxypropylcarbamate are obtained in the
form of a white solid melting at 125°C, as a mixture of
the two diastereoisomers (70/30).
tert-Butyl (1S)-l-benzyl-2-oxopropyl-
carbamate: The process is performed as in Example 3,
15 starting with 5 g of tert-butyl (1S)-1l-benzyl-2-
[methoxy (methyl)amino] -2-oxoethylcarbamate, 16 cm® of a
IM solution of methylmagnesium bromide in ether, and
100 cm® of anhydrous tetrahydrofuran. Once the reaction
is complete, the reaction medium is stirred for 18
20 hours at a temperature in the region of 20°C. After an
identical work-up, 3.91 g of an orange-colored oil are
obtained, and are purified by chromatography at
atmospheric pressure on a column of silica gel
(particle size 63-200u; diameter 3.5 cm; height 20 cm),
25 eluting with dichloromethane. The fractions

corresponding to the expected product are collected.

These fractions are combined and then concentrated



formof a white solid nelting at 125C, as a m xture of the two

di astereoi soners (70/30). tert-Butyl (1S)-1-benzyl-2-oxopropyl- carbamate:
The process is perforned as in Exanple 3, 15 starting with 5 of
tert-butyl (1S)-I-benzyl-2 [methoxy(nethyl)am no]-2-oxoe§ﬂ'3?l°@ég6&’t?é‘ie, 16
cnB of a 1M solution of nethyl magnesium bromde in ether, and 100 cnB of
anhydrous tetrahydrofuran. Once the red&8tion is conplete, the reaction
mediumis stirred for 18 20 hours at a tenperature in the region of 20C
After an identical work-up, 3.91 g of an orange-colored oil are obtained,
and are purified by chromatography at atnospheric pressure on a colum of
silica gel (particle size 63-200; dianeter 3.5 cm height 20 cm, 25

el uti ng wi t Angpehrefvredhanessutige (Br ¥Qd)omd: acoramaspmiding i the expect ed
product are collected. These fractions are conbi ned and then concentrated
ST00019- PCT*89+8Rdef fEdliced - Breds@le L3 tkipatydt @ Serdpdranialedn the
regi on of 40C. 2.82ﬁg o£ tert-butyl %18)-1-benz | - 2- oxopropyl carbamte are
obt ai ned i n°FRBEPBY it BF 4Gk 8T Ss OPtG imact ithy gEm o & WBRs |

(1S) - 1- benzyl 5 2=[ oxy(net hyl)- am no] - 2- oxoet hyl car bamat e: The process
is perfor rre%ojaéd r{ﬁ%i%(aﬁpgg g)é g:t'arti ng with 26.5 g of L-N Boc

pheryl al gni ne. 22 ¢1 o Nl YA Rhekichey 13- oy S
amino] -2-oxoethylcarbamate: The process is performed as
in Example 3, starting with 26.5 g of L-N-Boc-
phenylalanine, 22 cm® of N-methylmorpholine, 13 cm’® of
isobutyl chloroformate and 10.14 g of N,O-dimethyl-

10 hydroxylamine hydrochloride in 300 cm® of
dichloromethane. The product is worked up in an
identical manner and then purified by chromatography at
atmospheric pressure on a column of silica gel
(particle size 63-200u; diameter 6 cm; height 25 cm),

15 eluting with a dichloromethane/methanol mixture (97/3
by volume). The fractions containing the expected
product are collected. These fractions are combined and
then concentrated under reduced pressure (5 kPa) at a
temperature in the region of 40°C. 17.1 g of tert-butyl

20 (1S)-1-benzyl-2-[methoxy (methyl)amino]-2-
oxoethylcarbamate are obtained in the form of a
colorless oil. (Rf = 0.65 in a 97/3 by volume mixture of
dichloromethane/methanol, on a Merck 60F;s4r silica
plate).

25

Example 12




10 hydr oxyl am ne hydrochloride in 300 cnB of dichloronethane. The product
is worked up in an identical manner and then purified by chronatography at
at nospheric pressure on a colum of silica gel (part|CI§T§% 6§ %
dianeter 6 cm height 25 cm, 15 eluting with a dichl orone ane/n% hanol

m xture (97/3 by volune). The fractlg% contai ning the expected product
are collected. These fractions are co ned and then concentrated under
reduced pressure (5 kPa) at a tenperature in the region of 40C 17.1 g of
tert-butyl 20 (1S)-1-benzy|-2-[nethoxy(nethy|.)anino]-2- oxoet hyl car bamat e

are obtained.in the formof a colorless oiI (Rf 0.65 in a 97/3 by
vol ume m xture of or t han /nEth on a rck _60F254R silica
plate). 25 Exanple 12?EA06§§8 g BomInNo utyl SNglhydro‘ 3-

45) - 4- (A4~ t h t hi azol - 2-yl am ne
gl%ygrolhloé?dﬁq#gqgu %%%%s IS p%g O%%% ég in Exanple 9, starting with
0.59 g of ethyl (29) @hé[ %8@5 éO§¥) e?f% Tﬁloy?]ln Exam

carbonyl ]am no}-2-{[ (tert™- uty anlno car anlno?%gxghoate in 6 cnB

oSSR 5 A 1570 concerhyalLop) o MEoSRpLLED e e
et her ang t&&tﬁﬂ%&i@ﬁaﬁi@bﬁeﬂa{?‘@Qr§a§@t§1£ﬁlno)carbothloyl]—
amino}hexanoate in 6 cm® of 6N hydrochloric acid. After
concentration of the reaction medium under the same
conditions, the foam obtained is taken up 3 times in
diethyl ether and the phases are separated each time
10 after settling has taken place, and the remaining
insoluble material is then taken up in 10 cm® of
acetonitrile. The resulting crystalline product is
spin-filtered, washed with hot acetonitrile and then
dried under reduced pressure (5 kPa) at a temperature
15 in‘the region of 20°C. 0.34 g of (-)-(48)-4-(4-amino-
butyl)-4,5-dihydro-1,3-thiazol-2-ylamine dihydro-
chloride in the form of cfeam—colored crystals melting
at 170°cC.

(o = -15.5 £ 0.6 at a concentration of 0.5% in

20 methanol).
Ethyl (2S)-6-{[(benzyloxy)carbonyl]amino}-2-
{[ (tert-butylamino)carbothioyl]amino}lhexanocate: The
process is performed as in Example 9, starting with
0.42 g of benzyl (58)-~5-amino-6-hydroxyhexylcarbamate
25 and 0.24 cm’® of tert-butyl isothiocyanate in 30 cm’® of

ethanol at a temperature in the region of 20°C for 3



10 after settling has taken place, and the remaining insoluble material is
then taken up in 10 cnB of acetonitrile. The resulting crystalline product
is spin-filtered, washed with hot acetonitrile and then % g% % er
reduced pressure (5 kPa) at a tenperature 15 in the‘reg|§ﬁ ke (0] .34 g
of (-)-(45)-4-(4-am no- butyl)-4,5-dihﬁgro-l,S-thiazol-Z yl am ne d|hydro-
chloride in the formof creamcol ored ystals nelting at 170C. 20 ((X D =
-15.5 0.6 at a concentration of 0.5%in 20 nethanol). Ethyl

(2S)-6-{[ (benzyl oxy) car bonyl ] am no} - 2-

{[(tert-butyl am no)carbot hi oyl ] an no} hexanoate: The process is perforned
as in Exanple 9, starting with 0.42 of benzyl

(59) - 5- anlnéﬁgshyﬁhéxyﬁéﬁﬁP€§rB§ éi? Ry, 2Ad g @ qfera - but !

i sot hi ocyanat e t hano np ure i regi on of 20C
for 3 ST000 BEEBTTo0 Ay ST TAE Foan FBHYPE‘aESn%PZ%LQHGngé(dg‘ﬁFit& %f a
further §o n& go |so%h| o] anatetfol I 0\4\16?% heaitl nqz&)f{%ro hour at a
terrperature Ph th }’lggl R Cert }1 démd At r , 0.6 g of
et hyl (29) £R g[% egéghgﬁggga%g AN b, i no) -
carbothioyl?an?no Eexanoate_is o] luJﬁédol(rgl;}tgﬁ&%ormo H%ybelge col ored oi
with a tendengpehoydbksh dhlbssy i Bﬁnm%-}ﬁ%J{rt @SV MUy Al mi xture of

carbothioyl]lamino}hexanocate is obtained in the form of

a beige-colored oil with a tendency to crystallize. (Rg

= 0.62 in a 90/10 by volume mixture of

dichloromethane/methancl, on a Merck 60F;5r silica

10 plate).
Benzyl (5S)-5-amino-6-hydroxyhexylcarbamate:

A mixture of 4 g of benzyl (58)-5-{[(tert-

butyloxy)carbonyl]amino}-6-hydroxyhexylcarbamate, 30 cm®

of trifluoroacetic acid and 20 cm® of ethanol is stirred

15 at a temperature in the region of 20°C for 2 hours.



di chl or onet hane/ net hanol, on a Merck 60F254R silica 10 plate). Benzyl

(5S) - 5- am no- 6- hydr oxyhexyl carbamate: A m xture of 4 g of benzyl
(58)-5-{[(tert- butyloxy)carbonyl]anino}-6-hydroxyhexy|g@%®% te, 30 cnB
of trifluoroacetic acid and 20 cnB of ethanol is stirrefr ~-FCT
tenperature in the region of 20C for 2 hours. ST00019-PCT 91 After
concentration of the reaction nedi um ¢dder reduced pressure (5 kPa) at a
tenperature in the region of 40C, the residue obtained is taken up in 50
cnB of water and washed with twice 100 cnB of diethyl ether. The aqueous
phase is separated out after settling has taken place, basified with

sodi um carbonate to pH 9-10 and then extracted wth 3 tines 100 cnB of

di chl or onetAHdRE CHE LBHA HAD & rde et s mefiin Hindgflieous sodi um

chl oride solution and then dried o magnesi um sul phate, filtered and
concent r at & g‘s’%ﬂ)r éf(s'i KPS R e RIr g2+ he regi on

'n the fir?ﬁ%f4°5a°cbm%¥ee%eoa ddlw'i% “ydr"%erﬁ%'ﬁar e B oratnes
(59)-5-{[(t artt bUtchiOXa)QhaHQ%(]%] w&gr& 6 hy ;éllcar amat e: The
pe i J

process is rT S ng WI t"hyl

(25)-6-{[ (g %a%agﬁ%noﬁm@a%@c{w aﬂo&grylso&vem@w; ] ani no}

hexanoat e i
taken place, basified with sodium carbonate to pH 9-10

and then extracted with 3 times 100 cm’ of
dichloromethane. The combined extracts are washed with
aqueous sodium chloride solution and then dried on
magnesium sulphate, filtered and concentrated‘under
reduced pressure (5 kPa) at a temperature in the region
of 40°C. 2.0 g of benzyl (5S)-5-amino-6-
hydroxyhexylcarbamate are obtained in the form of a
white solid melting at 82°C.

Benzyl (58)-5-{[(tert-butyloxy)carbonyl]-
amino}-6-hydroxyhexylcarbamate: The process is
performed as in Example 9, starting with 7 g of methyl
(28)-6-{[ (benzyloxy)carbonyllamino}-2-{{ (tert-
butyloxy)carbonyl]amino}hexanoate in 70 cm® of ethanol,
35 cm® of tetrahydrofuran, 1 g of lithium chloride and
0.81 g of sodium borohydride. .After 16 hours at a
temperature in the region of 20°C, the reaction mass is
filtered and the filter cake is washed with ethanol.
The resulting filtrate is concentrated under reduced
pressure (5 kPa) at a temperature in the region of
40°C. After dissolving the residue obtained in 150 cm®

of dichloromethane, washing with twice 100 cm® of



35 cnB of tetrahydrofuran, 1 g of lithiumchloride and 0.81 g of sodium
borohydride. After 16 hours at a tenperature in the region of 20C the
reaction mass is filtered and the filter cake is washed with ethanol. The
resulting filtrate i s concentrated under reduced pressfH¢BXRETat a
tenperature in the region of 40C After dissolving the residue obtained in
150 cnB of dichl oronet hane, washing W4 h twice 100 cnB of ST00019- PCT 92
aqueous sodi um chl oride solution and twice 100 cnB of water, drying over
magnesi um sul phate and finally concentrating under the sanme conditions as
above, 5.2 g of benzyl (5S5)-5-{[(tert-butyloxy)carbonyl]am no}-6-

hydr oxyhexyl carbamate are obtained in the formof a white solid nelting at
67C. Met hylaquemuss-gqdiany by icde omd § on rﬁ:l}dthlce 100 cm’ of
{[(tert-butyl oxy)carbonyl]am no}hexanoate: 4.8 g of di- tert-butyl

di car bonat é"aeFreé'adjc@H‘n%rm@r é‘t‘ﬁqriffé?ltum a%%kﬂf#ﬁ énd ffimativred sol ution of
6.6 g of NE-CBZ-L- Si ne t hyl. ester droch| ori de |n 66 cnB8 of nethanol

and 66 cnB TIG%t St %I%@“G‘E PYiRiads EPI¥E L he- % 6Fi on of
et hanol - At SEETY 14 %%—%Cﬁ”ﬁéf%fr'xﬁtq%@my&%ﬁ% €T ogion of 5C
concent rat 68 R TRaGCed Brese s (A e Enéfifﬁrﬁh‘r’% Tn the Tegi on
of 40C. Theied d¥fid melting at 67°C.

Methyl (2S)-6-{[benzyloxy)carbonyl]amino}-2-
{[(tert-butyloxy)carbonyl]amino}hexanoate: 4.8 g of di-
tert-butyl dicarbonate are added, under an inert
atmosphere, to a stirred solution of 6.6 g of'Ne—CBZ-L—

3 of methanol

lysine methyl ester hydrochloride in 66 cm
and 66 cm’ of tetrahydrofuran, cooled to a temperature
in the region of 0°C, followed by addition of 5.7 cm® of
triethylamine and 10 cm® of methanol. After stirring the
mixture at a temperature in the region of 5°C for 2
hours and then at about 20°C for 2 hours, the reaction
medium is concentrated under reduced pressure (5 kPa)

at a temperature in the region of 40°C. The residue
obtained is taken up in dichloromethane and the
solution is washed with 100 cm® of water, dried over
magnesium sulphate, filtered and concentrated under the
same conditions as above. 7 g of methyl (2S)-6-

{ [ (benzyloxy)carbonyl]amino}-2-{[ (tert-butyloxy) -
carbonyl]aminolhexanoate are obtained in the form of a
cream-colored oil. (Reg = 0.90 in a 90/10 by volume

mixture of dichloromethane/methanol, on a Merck 60F;s4r

silica plate).



obtained is taken up in dichloronethane and the solution is washed with
100 cnB of water, dried over nagnesium sul phate, filtered and concentrated
under the same conditions as above. 7 g of nethyl (2S)-

{[ (benzyl oxy) car bonyl ] am no}-2-{I(tert-butyl oxy) - carboﬁgpfgﬁ?ﬁgfﬁexanoate
are obtained in the formof a creamcaglored oil. (Rf = 0.90 in a 90/ 10 by
volunme mixture of dichl oronethane/ nefRanol, on a Merck 60F254R silica

pl ate). ST00019-PCT 93 Exanple 13

(4S, 5R) - 4- Benzyl - 5- et hyl - 4, 5-di hydro-1, 3- thiazol-2-ylam ne The process is
performed as in Exanple 3, starting with 0.7 g of diastereoisoner B of
N-(tert- butyl)-N-((1S)-1-benzyl -2-hydroxypropyl)thiourea which is heated
to a tenperature in the region of 100C for 5 hours in 8.3 cnB of aqueous
6N hydrochl oric acig. After concentration of the reaction nmedi um under
reduced p kPa) at a tenperature in the region of 50C, 50 cnB of

water are added to t i.due _obt ai.ned d . the soJ.ution i.s.then extracted
with 3 tines 25 cnB W2¥£gﬁgH#%F%ﬂ%?¢hﬁ%iméﬁh¥%%%ué%ﬁtﬂﬁﬁg‘élrg"nade al kal i ne
by addition.of 0.5 .Cl f. 30% caustic soda and extracted wth 3 tines 50
cnB of dic%ﬁ%ﬁgﬁ%tﬁaﬁgé n% extracts are conbined, dried over sodium

sul phate, filtered angd tg)%cec‘sgsnc‘i%ntﬂeqtﬂr&ggj%rs ri%dttgc%qlpqree%s,ure (5 kPa) at

a
starting with 0.7 g of diastereoisomer B of N- (tert-

butyl)-N’'-((1lS8)-1-benzyl-2-hydroxypropyl) thiourea which
is heated to a temperature in the region of 100°C for 5

hours in 8.3 cm®

of aqueous 6N hydrochloric acid. After
concentration of the reaction medium under feduced
pressure (5 kPa) at a temperature in the region of

50°C, 50 cm’ of water are added to the residue obtained
and the solution is then extracted with 3 times 25 cm’
of dichloromethane. The aqueous phase is made alkaline
by addition of 0.5 cm® of 30% caustic soda and extracted
with 3 times 50 cm® of dichloromethane. The extracts are
combined, dried over sodium sulphate, filtered and then
concentrated under reduced pressure (5 kPa) at a
temperature in the region of 50°C. An o0il is obtained,
which is purified by chromatography under an argon
pressure of 50 kPa, on a column of silica gel (particle
size 40-63u; diameter 2 cm; height 28 cm), eluting with
a dichloromethane/methanol mixture (95/5 by volume) .

The fractions containing the expected product are
collected. These fractions are combined and then

concentrated under reduced pressure (5 kPa) at a

temperature in the region of 40°C. 0.10 g of (4S)-4-



tenperature in the region of 50C. An oil is obtained, which is purified by
chromat ography under an argon pressure of 50 kPa, on a colum of silica
gel (particle size 40-63p; diameter 2 cm height 28 cm §§5§%D§C¥jth a
di chl or onet hane/ net hanol m xture (95/.5 by volune). The $7 n

cont ai ning the expected product are cgllected. These fractions are

conbi ned and then concentrated under F&duced pressure (5 kPa) at a
tenperature in the region of 40C. 0.10 g of (4S)-4 ST00019-PCT 94

benzyl - 5- net hyl - 4, 5-di hydro-1, 3-thi azol -2-ylamne is obtained in the form
of a pale pink solid nelting at 90C to beconme pasty (m xture of

di astereoi sgners; 82% of cis_[(4S, 5R) -4-benzyl -5-net hyl -4, 5-di hydro-1, 3-

t hi azol - 2- yPERPHET O TBOF6Y L fans It Py ros)- 4-pBAggPls2-ylamine is

met hyl -4, 5-di hydro-.1,3-thi azol - 2-yl am nel ). . =.0..15 .in a 95/5 by vol une
m xture of oh?%ﬁPSQOHﬁt%Eﬁe%ﬁﬁphﬁﬁoﬁ,pSﬁeapkéﬁiﬁoéééz§ﬁkt§P9i65 pl ate).
Exanpl e 14 b=(4R) +.4- yl.- gﬁ Lhydro-1. 3-thiazol -2- _yl am ne al ate The
process is %gr o?gggéggﬂ%nbgég ﬁ@l%gurgtggtﬁﬁas eFﬁoi?éerSf 8%

N (ter t-but gl) oo [ (48) sky DL ks 21 hydigeneu byl BLBL Ay 0432 ong of

aqueous 6N hydrochloric acid. er conce tration™u réaﬁced pressure
(5 kPa) at antgpaBeratyligmifel Nesiedeonrghs [(45,55)-4-benzyl-5-
methyl-4,5-dihydro-1,3-thiazol-2-ylaminel). (Rg = 0.15
in a 95/5 by volume mixture of

dichloromethane/methanol, on a Merck 60F;5:r silica

plate).

Example 14

(-)-(4R)-4-Butyl-4,5-dihydro-1,3-thiazol-2-
ylamine oxalate

The process is performed as in Example 1,
starting with 2.3 g of N-(tert-butyl)-N’-[(1R)-1-butyl-

2-hydroxyethyl]thiourea in 32 cm’

of aqueous 6N
hydrochloric acid. After concentration under reduced
pressure (5 kPa) at a temperature in the region of

50°C, the residue obtained is taken up in 10 cm® of
water and then made alkaline by addition of 2 cm® of 30%
caustic soda. After extraction with 3 times 50 cm® of
dichloromethane, the organic extracts are combined and
dried over sodium sulphate and concentrated under
reduced pressure (5 kPa) at a temperature in‘the region
of 40°C. 1.37 g of a yellow oil are obtained, the

oxalate of which is prepared in the following way:

starting with 0.3 g of the above o0il in 1 cm® of



!

50C, the residue obtained is taken up in 10 cnB of water and then nade

al kaline b
times 50 ¢
dried over
at a tenpe
obt ai ned,

with 0.3 g
oxal i c aci
the salt,

y addition of 2 cnB of 30% caustic soda. After extracti
mB of dichloronethane, the organic extracts ar 5bine
sodi um sul phate and concentrat ed under redu%@%oﬁa S
rature in the region of 40C._1.37 g of a yellow oil are
the oxalate of which is prepared in the foll owi ng way:
of the above oil in 1 cnB of ST00019- PCT 95 acetone, O.
d dissolved in 1 cnB of acetone is added. After precipi
the nmediumis diluted with 5 cnB of acetone and filtere

crystals are washed with twice 4 cnB of acetone and then dried in

under redu
g of (-)-
obt ai ned i
589 nm Na
concent r at
hydr oxyet h
with 1.14

ceepss W 24 19 Ph)omliq aekpedbitnlered ithd ragi 08 of
(4R) - 4-butyl -4, 5-di hydro-1, 3-thj azol - 2-yl ami he oxal ate
AIHLIDr 1 crddedni Aet eI PERFEP fag o TEhy Sa36 = the
| a and, aD_= -

B s S SRR e i
t hi T ' [ EX le_2
S8 R T 8 L A

on with 3
d and

Eofe (5 kPa)

starting
24 g of
tation of
d. The
an oven
40C. 0. 26
is
nder a
yl -2

starting
t - butyl

| sot i ocyanate, 14 45, of8 &1 sybanalaci Llnslid SRS M. b U S 2

t enper at ur

eint e regiron o
a temperature in the region of 40°C. 0.26 g of

(-)-(4R) -4-butyl-4,5-dihydro-1,3-thiazol-2-ylamine
oxalate is obtained in the form of a white solid

20
melting at 91°C. (aD = -7 under a 589 nm Na lamp and

o = ~70.1 £ 1.2 under a 365 nm Hg lamp, at a

concentration of 0.5% in methanol).

N- (tert-Butyl)-N’'-[(1R)-1-butyl-2-
hydroxyethyl]thiourea: The process 1s performed as in
Example 2, starting with 1.14 g of (2R)-2-amino-2-
butyl-l-ethanol and 1.36 cm® of tert-butyl
isothiocyanate in 15 cm’® of ethanol, with stirring for
18 hours at a temperature in the region of 20°C and
then for 3 hours in the region of 60°C. After
concentration of the reaction medium under reduced
pressure (5 kPa) at a temperature in the region of
40°C. 2.38 g of N-(tert—butyl)QN’—[(1R)—1—butyl—2—
hydroxyethyl]lthiourea are obtained in the form of a
vellow oil. Infrared spectrum (CH,Cl,):3620; 4430; 4410;
2960; 1560; 1500; 1395; 1375 and 1205 cm™.

(2R) -2-Aminohexanol: 3.7 g of L-norleucine

methyl ester hydrochloride are dissolved in 20 cm® of



then for 3 hours in the region of 60C. After concentration of the reaction
medi um under reduced pressure (5 kPa) at a tenperature in the region of
40C. 2.38 g of N-(tert-butyl)-N-[(1R)-1-butyl-2- hydroxxpthél]thiourea are
obtained in the formof a yellowoil. Infrared spectruftPeR2e18¢T3620;
4430; 4410; 2960; 1560; 1500; 1395; 1375 and 1205 cni.
(2R) - 2- Ami nohexanol : 3.7 g of L-norled® ne nethyl ester hydrochloride are
di ssolved in 20 cnB of ST00019- PCT 96 water. The required anmount of aqueous
sodi um carbonate solution to obtain a pH of 10 is added to this stirred
solution at a tenperature in the region of 20C. The nediumis extracted
with 3 times 50 cnB of ethyl acetate. The extracts are conbined, dried
over sodi uvatsy .phdtee r€duitrace gravh tc orfc aauetued aptem reedincedtepr essure (5
kPa) at a tenperature in the region of 50C 2.95 g of nethyl
(2R) - 2- ami R |t 4P tarde Pihthilfed § mdded for ahofs &8ic1mesv oi | . The
process is then perfornmed as in Exanple 2, starting with 2.9 g of nethyl
(2R) - 2- ami FQBLHHY 13c &t HFPHE W™ 1F Fhs Ffghmn S%r&%?&-i d&S n 50 cn8 of
et hanol . The r.eaction _is arried.out at a tenmperature _jn.the region of
C15C and  fRSTEEAS G GRAALGH (G Phen SIS &F KO 28 RBOYS at a
tenperature jn the regi on.qQ %%; nd, finally faor. h.. 30 mn at a
tempor at ur e9r ARG 735 Sedrdic= At Bsde e Grs T Phaction mass
under redu%%iphate, filtered and concentrated under. reduced

pressure (5 kPa) at a temperature in the region of

50°C. 2.95 g of methyl (2R)-2-amino-2-butylacetate are

obtained in the form of a yellow oil. The process is

then performed as in Example 2, starting with 2.9 g of

methyl (2R)-2-amino-2-butylacetate and 1.14 g of sodium

borohydride in 50 cm® of ethanol. The reaction is

carried out at a temperature in the region of -15°C and

the reaction medium is then stirred for 18 hours at a

temperature in the region of 20°C, and finally for 1 h

30 min at a temperature in the region of 80°C. After

concentration of the reaction mass under reduced

pressure (5 kPa) at a temperature in the region of

50°C, the residue obtained is purified by

chromatography under a pressure of argon (50 kPa) on a

column of silica gel (particle size 40-63u; diameter 2

cm; height 20 cm), eluting with a mixture of ethyl

acetate/methanol (80/20 by volume). The fractions

containing the expected product are combined and then

concentrated under reduced pressure (5 kPa) at a

temperature in the region of 40°C. 1.2 g of (2R)-2-

aminohexanol are obtained in the form of an oil which



pressure (5 kPa) at a tenperature in the region of 50C the residue
obtained is purified by chromatography under a pressure of argon (50 kPa)

on a colum of silica gel (particle size 40-63j.; diangﬁﬁ%géfbgg%&height

20 cm), eluting with a m xture of ethyl acetate/nethan

volune). The fractions containing the expected product are conbi ned and
then concentrated under reduced preséﬁ%e (5 kPa) at a tenperature in the
region of 40C. 1.2 g of (2R)-2- am nohexanol are obtained in the formof an
oi | which ST00019- PCT 97 has a tendency to crystallize. ((= +2.6 0.4 at a
concentration of 0.5%in nethanol). Exanple 15

(+)-(5S)-5-Methyl -4, 5-di hydro-1, 3-thj azol - 2-20yl am ne_hydrochl ori de The
process is h;?egrf%rtr?é'li;eéécyf ﬁ%t@]ﬁ,lz%t a&i‘ bng ik 1P f}l/ ¢ G
N-[(2S)-2-hydroxypropyl]-N tert-butylthiourea in 168 cnB of aqueous 6N
hydr ochl or icoradrtbr Afiteet dead 199 frormekhns) at a tenperature in the
regi on of 100C and an identical work-up, 2.30 g of
(+)-(5S)-5-nethyl -4,5-di hydro-1, 3-thi azol -2-yl am ne hydrochl oride are
obtained in the formof a white solid nelting at 173C. (aD = +73.8 1.4 at

a concent r 8dample 15 5% in nethanol). N[ (2S)-2-Hydroxypropyl]-N -tert

butyl t hi ourea: The process is perfornmed as in Exanple
(+)-(58)-5-Methyl-4,5-dihydro-1,3-thiazol-2-

ylamine hydrochloride

The process is performed as in Example 1,
starting with 11.86 g of N-[{2S)-2-hydroxypropyl]-N’-
tert-butylthiourea in 168 cm’ of aqueous 6N hydrochloric
acid. After heating for 3 hours at a temperature in the
region of 100°C and an identical work-up, 2.30 g of
(+)-(58)-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
hydrochloride are obtained in the form of a white solid

20
melting at 173°C. (aD = +73.8 £ 1.4 at a concentration

of 0.5% in methanol).

N-[(28)-2-Hydroxypropyl]-N'-tert-
butylthiourea: The process is performed as in Example
1, starting with 5 g of (+)-(S)-l-amino-2-propanol and
8.43 g of tert-butyl isothiocyanate in 60 cm® of
ethanol. After stirring the reaction medium for 5 hours
at a temperature in the region'of 20°C and then
concentration under reduced pressure (5 kPa) at a
temperature in the region of 50°C, the white solid
obtained is taken up in diethyl ether. The suspension
is again concentrated under the same conditions as

above. 11.86 g of N-[(2S8)-2-hydroxypropyl]-N’'-tert-



1, starting with 5 g of (+)-(S)-1-am no-2-propanol and 8.43 g of
tert-butyl isothiocyanate in 60 cnB of ethanol. After stirring t he
reaction nediumfor 5 hours at a tenperature in the re on of ZOC and t hen
concentration under reduced pressure (5 kPa) at a tenp % he
region of 50C, the white solid obtained is taken up in drethyl ether. The
suspension is again concentrated unde?8t he same conditions as above.
11.86 g of N-[(2S)-2-hydroxypropyl]-N -tert ST00019- PCT 98 butylthiourea
are obtained in the formof a white solid nelting at 106C. Exanple 16
(-)-(4S)-4- Cyclohexylnethyl 4 5-di hydro-1, 3- thiazol 2-yl am ne The process
is perforned as |n Exanple 1, starting with 11.1 g of

N (tert-butS4gYhe {?HEﬁa1ar%y@b6ﬁéR?ﬁnE@h9heZfQV@r@&y@t%®¢?¢rﬁQﬁnéa in 110
cnB of aqueous, 6N hgdrocglorrc acid nmaintained at a tenperature in the
regi on of TR IRY 3 nbYP3C- By means of an identical work-up, 3.6 g of
(-)-(4S)-4- cycl ohexyl nethyl -4, 5-dihydro-I, 3-thiazol-2-ylamne are
obtained in the formof a white solid nelting at 169C. 20 -33.9 0.8 at a
concentraiiéxhﬁglg.éooin ((z methanol).

(-)-(48) -4-Cyclohexylmethyl-4,5-dihydro-1,3-
thiazol-2-ylamine

The process is performed as in Example 1,
starting with 11.1 g of N-(tert-butyl)-N’'-[(18)-1-
cyclohexylmethyl—é—hydroxyethyl]thiourea in 110 cm® of
aqueous 6N hydrochloric acid maintained at a '
temperature in the region of 100°C for 2 hours. By
means of an identical work-up, 3.6 g of (-)-(4S)-4-
cyclohexylmethyl-4,5~dihydro-1,3-thiazol-2-ylamine are

obtained in the form of a white solid melting at 169°cC.

20
HxD = -33.9 £ 0.8 at a concentration of 0.5% in

methanol) .

N-(tert-Butyl)-N’'-[(1S)-1-cyclohexylmethyl-2-
hydroxyethyl]thiourea: The process is performed as in
Example 3, starting with 8.1 g.of (+)-(28)-2-amino-3-
cyclohexyl-1l-propanol and 9.8 cm® of tert-butyl
isothiocyanate in 79 cm® of ethanol. The reaction medium
is stirred for 72 hours at a temperature in the region
of 20°C. After concentration of the reaction mass under
reduced pressure (5 kPa) at a temperature in the region
of 50°C, the oil obtained is taken up in 110 cm® of cold

petroleum ether. The crystals are filtered off and



i

N-(tert-Butyl)-N-[(1S)-1I-cycl ohexyl net hyl -2- hydroxyet hyl ]t hi ourea: The
process is perfornmed as in Exanple 3, starting with 8.1 g of
(+)-(2S)-2-am no-3- cycl ohexyl -l -propanol and 9.8 cnB of -

i sot hi ocyanate in 79 cnB8 of ethanol. The reaction nemlﬂﬁiéﬁﬁﬁﬁ%ﬁgixifor 72
hours at a tenperature in the region of 20C. After concentration of the
reacti on nmass under reduced pressure 3 kPa) at a tenperature in the
region of 50C, the oil obtained is taken up in 110 cnB of cold petrol eum
ether. The crystals are filtered off and ST00019- PCT 99 dried under reduced
pressure (10 Pa) at a tenperature in the region of 60C. 11.1 g of
N-(tert-butyl)-N- J(1S)-1-cycl ohexyl net hyl - 2- hydroxyet hyl ]t hi ourea are

obt ai ned i @{’tlﬁél o edugfid LT frel 1 nR ht2'9 7T, CERaeHREuUY

-(4R) - 4-, h |.net hyl -4 5-di hydro-1, 3-__thi | - 2- i
é\;ér E)chl) or ilﬂc%é%%"%e%)%dg’g’sgé SHE 1 Io]r O%sogr}\TE&é%%g‘eb‘iFﬂ g?ﬁ?fei ng with 2.9
f N(tert~butyl)-N,-L(1R,1- | | net hyl - 2- hyd thyl]thi i
96 e of - atdos N SO oy Rea 1 SR e bt hr e h-the

regi on of 10QC. ) i f ! i r , a solid
i's obtai ne% (&%ﬁlfng? ?lélh&% ﬁd;rén Eyyf I SSO u%i%%f#ri\dr%i%%o%mgzg@ and
extraction with 10 cnB of dichl oronethane. The aqueous phase is made

al kaline by addition of 10 cnB of IN

Example 17

(+)-{4R) -4-Cyclohexylmethyl-4,5-dihydro-1, 3-
thiazol-2-ylamine hydrochloride

The process is performed as in Example 1,
starting with 2.9 g of N—(tert—butyl)—N’—[(1R?—l—
cyclohexylmethyl-2-hydroxyethyl]thiourea in 28 cm® of
aqueous 6N hydrochloric acid by heating at a
temperature in the region of 100°C for 2 h 15 min. By
means of an identical work-up, a solid is obtained
which is purified by dissolution in 15 cm® of water and
extraction with 10 cm® of dichloromethane. The aqueous
phase igs made alkaline by addition‘of 10 cm® of 1IN
sodium hydroxide and is extracted with twice 15 cm® of
ethyl acetate. The combined organic extracts are
concentrated under reduced pressure (5 kPa) at a
temperature in the region of 40°C. The resulting paste
is taken up in twice 20 cm® of diethyl ether. The solid
is filtered off and dried in an oven under reduced
pressure (10 Pa) at a temperature in the region of
60°C. 0.4 g of (+)-(4R)-4-cyclohexylmethyl-4,5-dihydro-

1,3-thiazol-2-ylamine hydrochloride is obtained in the



sodi um hydroxi de and is extracted with twce 15 cn8 of ethyl acetate. The
conbi ned organic extracts are concentrated under reduced pressure (5 kPa)
at a tenperature in the region of 40C. The resulting pag&g Eé %gken up in
twice 20 cnB of diethyl ether. The solid is filtered of PTa081d7F&d in an
oven under reduced pressure (10 Pa) a# ? tenperature in the region of

60C. 0.4 g of (+)-(4R) -4-cycl ohexyl net 9 -4, 5-di hydro-

1, 3-thiazol -2-yl am ne hydrochloride is obtained in the ST00019- PCT 100 form
of a white solid nelting at 169C. (aD = +31.8 0.9 at a concentration of
0.5% in.nmethanol). N (tert-Butyl)-N -[(1R)-1-cycl ohexyl net hyl -2

hydr oxyet hyl.].t hi our ea; . The praqcess .S .perfor s in20Exanpl.e 3, starting
with 4.89 g%%’m(? )?‘2Y’51%ritﬁo?’é’31 E]e&rs?é%&% at Bf?%inoﬂ%m =5 .*g 1o fg dof

tert-butyl isothiocyanate in 48 cnB of absolute ethanol. After stirring
for 5 days &t 9aateapepateneriamibvhe ofe@i.6 dh md@Banihe .reacti on mediumis
concentrated under reduced pressure (5 kPa) at a tenperature in the region
of 40C. The solid obNai(tedt-ButalkenrNup [i(1R260 -cy8 lohexydineahgimet her and
the insoluble material is then filtered off and air-dried. 2.96 g of

N- (tert-but priironverhyR) thiogyepoh&kg meoiepiss? ilsy peotpeted pshiiourea are
obtained in_the formof a white solid. (Rf = 0.29 in an ethyl

acet at e/ cycFSRBRARe 3 mi REAFELINGN WA thede BI6OF254R2RI -Ri-aaipieate) .

cyclohexyl-1l-propanol and 5.9 cm® of tert-butyl
isothiocyanate in 48 cm® of absolute ethanol. After
stirring for 5 days at a temperature in the region of
20°C, the reaction medium is concentrated under reduced
pressure (5 kPa) at a temperature in the region of
40°C. The solid obtained is taken up in 200 cm® of
petroleum ether and the insoluble material is then
filtered off and air-dried. 2.96 g of N-(tert-butyl)-
N’-[(1R) ]-1-cyclohexylmethyl-2-hydroxyethyl]thiourea
are obtained in the form of a white solid. (Rf = 0.29 in
an ethyl acetate/cyclohexane mixture, on a Merck 60F;ssr v
’silica plate).

(2R) -2~Amino-3-cyclohexyl-l-propanol: The
process is performed as in Example 1, starting with 6.2
g of ethyl (2R)-2-amino-3-cyclohexylpropionate and 1.93

3 of absolute ethanol

g of sodium borohydride in 120 cm
at about 5°C for 10 minutes. The medium is warmed to
room temperature and stirred for a further 3 h 30
minutes. After cooling again to about 5°C and addition

of a further 40.94 g of borohydride, followed by

stirring at a temperature in the region of 20°C for 65



(2R) - 2- Am no- 3-cycl ohexyl -1 -propanol : The process is perforned as in
Exanple 1, starting with 6.2 g of ethyl

(2R) - 2- am no- 3-cycl ohexyl propionate and 1.93 g of sodiu de in
120 cnB of absolute ethanol at about 5C for 10 mi nutes. gﬁﬁgaﬁgégéh1

warmed to roomtenperature and stirred for a further 3 h 30 mnutes.

After cooling again to about 5C and addition of a further 40.94 g of

borohydride, followed by stirring at a tenperature in the region of 20C

for 65 ST00019-PCT 101 hours, the reaction nmediumis concentrated under

reduced pressure (5 kPa) at a tenperature in the region of 40C. A solidis

obt ai ned, which is purified by chromatography under a pressure of argon

(100 kPa)<ﬁPQ¥S<xﬂhﬁnF%ﬁC%}¢$d%eééPm(bﬁrFPEF@H§F§§GQOUG§e§ 320 Qg),

eluting with pure_nethanol gge fractjons contalnlng t he_expect.ed product
n

are col | ect ‘*ﬁ%§%r?§%&f?o KFa) 2bnBi hEWPShATERENIBORBENTFILER under
reduced press erature. in . the re 40C. 5.16 g of

(2R) - 2- anlno (gv%1§h b?o%g fngﬁe 88?5Pnéa PH9|?ﬁ88;8Vn1of a sticky
whi t e SO" fggatoé%%§%# ﬁ@% ago%regg 9e Cgrggﬁz f@oskEB a Blgte)

Et hyl (2R)-2-am no- exyTl propit onat e: rocess i s per Por Red” as in
Exanpl e 2, S4afdd nge W41 o0 glothreyeiehgm ﬁ@lsgl ani g ohyglr ochl oride in

96 cmB of absol ute ethanol ,” by tteating it with a stream of “dry hydrogen
chloride atemutfPesdNISutd hdenh&LgionTRE fractlons containing

the expected product are collected. These fractions are

combined and then concentrated under reduced pressure

(5 kPa) at a temperature in the region of 40°C. 5.16 g

0of (2R)-2-amino-3-cyclohexyl-l-propanol are obtained in

the form of a sticky white solid. (R =‘0.25 in methanol

on a Merck 60F;s4r silica plate).

Ethyl (2R)-2-amino-3-cyclohexylpropionate:

The process 1is performed as in Example 2, starting with

10 g of PB-cyclohexyl-(D)-alanine hydrochloride in 96 cm?
of absolute ethanol, by treating it with a stream of
dry hydrogen chloride at a temperature in the region of
0°C for 20 minutes. After heating to about 80°C for 4
days, followed by cooling to 0°C, the mixture is again
treated with a stream of hydrogen chloride for 20
minutes, followed by heating to a temperature in the
region of 80°C for 20 hours. The reaction medium is
concentrated under reduced pressure (5 kPa) at a
temperature in the region of 40°C, and the residue
obtained is dissolved in 200 cm® of water, made alkaline
by addition of 19 g of solid potassium carbonate. After

evaporation, the resulting solid is taken up in 200 cem®



OC for 20 mnutes. After heating to about 80C for 4 days, followed by
cooling to OC, the mxture is again treated with a stream of hydrogen
chloride for 20 minutes, followed by heating to a tenperature in_the
region of 80C for 20 hours. The reaction nediumis concehPP3LaPERder
reduced pressure (5 kPa) at a tenperature in the region of 40C, and the
residue obtained is dissolved in 2001948 of water, made al kaline by
addition of 19 g of solid potassium carbonate. After evaporation, the
resulting solid is taken up in 200 cnB ST00019- PCT 102 of ethanol at a
tenperature in the region of 80C. The insoluble material is filtered off
and the filtrate is _evaporated under reduced pressure (5 kPa) at a

t enper at ur €5 PG @orR femprratnEer 8 fhe BgaPnedf B§°Cak&heup in 130
cnB of ethanol at roomtenperatur The _insoluble material is filtered off

and the fiI%W%ﬁ%?b%%;%&ﬁﬁ?ﬁ%kab%rgi%ﬁeﬁﬁ@e?ffh@n§aﬁﬁec§ﬁéFFﬁ§ﬁsi§s above.
formof a AR B aSEag WreaBiah) 15 kEalonbng mxture of
(30 ¢ o R o Whe 2 EL G, GOCFTC, PhherEeBiius)phcatich” *°
RfE I g; Pegufiﬁ ;&I\}T@%ﬁ;@h?ﬁolgyﬂaéyoﬁtéﬁ%%ggiyI e%ﬁ);c{rjl t%?moQJerlé%thIfle 14 cnB of
aqueous 6 Mhe insoluble material is filtered off and the filtrate

is again evaporated under the same conditions as above.
4.8 g of ethyl (2R)-2-amino-3-cyclohexylpropionate are
obtained in the form of a whitish paste. (Rf = 0.80 in a
90/10 by volume mixture of ethanol/aqueous ammonia, on
a Merck 60F;s4r silica plate).

Example 18

4-(3-Nitrophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine
The process is performed as in Example 2,
starting with 1.49 g of N-(tert-butyl)-N’-[2-hydroxy-1-
(3-nitrophenyl)ethyllthiourea in 14 cm® of agueous 6 N
hydrochloric acid by heating to a temperature in the
region of 100°C for 2 h 30 min. By means of an
identical work-up, 1.01 g of 4-(3-nitrophenyl)-4,5-
dihydro—l,3—thiazol—2—ylamine are obtained in the form

of a cream-colored solid melting at 232°C.

Examgle 19

(+) - (4R) -4- (4-Pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine dihydrochloride
The process is performed under the conditions

of Example 1 starting with 0.46 g of N-(tert-butyl)-N'-



hydr ochl ori

form of a
(+)-(4R) - 4-

di hydrochl ori de The process is perfor

starting w

[ (1R) - 2- hydroxy-1-(4-pyridyl methyl)ethyl] thiourea which
cnB of aqueous 5 N hydrochloric acid for
region of 1
pressure (5

of (+) (4@

c acid by heating to a tenperature in the region of 100C for 2
h 30 mn. By neans of an identical work-up, 1.01 g of

4- (3-nitrophenyl)-4,5- dihydro-1, 3-thiazol -2-yl am ne ar%ﬂ§%6ﬂggﬁk+n t he

creamcol ored solid nelting at 232C. Exanpl e
(4-Pyridyl nmethyl)-4, 5- dlhyggg 1, 3-thiazol-2- yla' mne

th 0.46 g of N-(tert-butyl)-N ST00019-PCT 103

9%ed

under the conditions of Exanple 1

is heated in 5
16 hours at a tenperature in the
ch After_ concentration_of the reacti on nass under reduced

B2 - %ﬁh¥9¥%ﬁ%e}afﬁr%y¥hd¥}@9?¥Xﬂbﬁt%¥l]ﬁ@%?uﬁﬁaoWhlrg obt ai ned
whi ch k . Th |t
ichis tae %ﬁ‘ﬂ HH%TB?‘BdO ro q{l]ﬁot‘r’n hg/ es |r1 cad‘%/sé(aj#r |n.e

prem;ntate?s

0.1 g

dlhydrochlor?dé4$€gg ?é%ﬂgdﬁgé}?ﬁué?g#ﬁ¥g$e e %%%g%§§§+ gg%?ﬁ mel ting

éﬁ% %?kf%ﬁﬁggzgﬁ g?%gﬁg g§£&%;@$syr ?%?1%é§£§§?2hlourea A

Qeésﬁr@f%SZJ@%é{]bé‘ﬁyé §dfBedadde Vi Ay eyl dn 2o Pydr oxyet hyl -

at 150C. ((
N-(tert-But
sol ution of
carbamate i

n 3 cnB o ydrochl oric dioxane is
40°C, an oil is obtained which is taken up in 3 cm’® of

2-propanol. The resulting crystalline precipitate is
spin-filtered, washed with 2-propanol and air-dried.
0.1 g of (+)-(4R)-4-(4-pyridylmethyl)-4,5-dihydro-1, 3-
thiazol-2-ylamine dihydrochloride is obtained in the

form of an orange-colored solid melting at 150°cC. (ai?

= +38.3 + 0.9 at a concentration of 0.5% in MeOH).
N-(tert-Butyl)-N'-[(1R)-2-hydroxy-1-(4-
pyridylmethyl)ethyl]thiourea: A solution of 0.1 g of
tert-butyl (1lR)-1-(4-pyridylmethyl)-2-hydroxyethyl-
carbamate in 3 cm® of 4 N hydrochloric dioxane is
stirred for 16 hours at a temperature in the region of
20°C. The reaction mass is concehtrated under reduced
pressure (5 kPa) at a temperature in the region of
40°C. 0.075 g of a white product is obtained, and is
dissolved in 4 cm’® of ethanol. After addition of 0.08
cm® of triethylamine and then 0.09 cm® of tert-butyl
isothiocyanate, the mixture is stirred for 16 hours at
a temperature in the region of 20°C and then for 6
hours at a temperature in the region of 50°C. The

mixture is evaporated under reduced pressure (5 kPa) at



stirred for 16 hours at a tenperature in the region of 20C. The reaction
mass is concentrated under reduced pressure (5 kPa) at a tenperature in

the region of 40C. 0.075 g of a white product is obtain | _
dissolved in 4 cnB of ethanol. After addition of 0.08 c§§°8$ggr?§thlanlne

and then 0.09 cnB of tert-butyl isothiocyanate, the m xture is stirred for
16 hours at a tenperature in the regi of 20C and then for 6 hours at a
tenperature in the region of 50C. The mixture is evaporated under reduced
pressure (5 kPa) at ST00019-PCT 104 a tenperature in the region of 40C and
the residue obtained is then triturated from20 cnB of water. The water

is separated out after settling has taken place, ethanol is added to the
resul ting ofl CERESFRARUEB| Ul BR® reoipencEoAbLEfRt rafehendersithe above

diti . 0,10 f tert-butyl)-N-[(1R.-2-hyd -1-(4-
gspih;:ggfh???%fﬂ%@]?ﬁiQE%ESEFétgﬁgﬁéﬂeﬁrL% ?he?F@?ﬂ%??gt%ﬁgo??ﬂge-polored
il. (Rf = i 4/1/1. b 1 Xt . 0 t cetatel/acetic
oc vt er, "B505 & ?%‘ﬁpa%m‘:%éﬁﬁ%?J??'&s@pésﬁé?mgTE??.y%?&r;B place,
1R) - 1- (4- J d r ha e._Q. c of .
griéthyfan?%%h?%éfg%%g%&?%aaéétFgéggg%¥;gg?§ gﬁilaﬁgogggogpbpﬁ}on
pyridyl al anj fechdn 106880 0Fat 86T BRALE OLHE Ao YBIEE AR 1 LG T g2k gDgPher e,

and the mxture is then cooled to a tenperature In ?ﬁe regi on of *- 18C.
After additépmNO{tert-butyl)-N’-[(1R)-2-hydroxy-1- (4-
pyridylmethyl)ethyl]lthiourea is obtained in the form of
an orange-colored oil. (R¢f = 0.50 in a 4/1/1 by volume
mixture of ethyl acetate/acetic acid/water, on a Merck
60F54r silica plate).

Tert-Butyl (1R)-1-(4-pyridylmethyl)-2-
hydroxyethylcarbamate: 0.52 cm® of triethylamine is
added to a stirred mixture of 1 g of Boc-D-4-
pyridylalanine in 10 cm® of tetrahydrofuran, under an
inert atmosphere, and the mixture is then cooled to a
temperature in the region of —i8°C. After addition of
0.47 cm® of isobutyl chloroformate, stirring is
continued for 30 minutes at a temperature of between -
18°C and -10°C. The mixture is rapidly filtered,
followed by addition to the filtrate of 0.28 g of

3 of water. The

sodium borohydride predissolved in 2 cm
mixture is stirred for 1 hour at a temperature in the
region of 0°C and then for 16 hours at a temperature in
the region of 20°C. The mixture is made alkaline by
addition of aqueous potassium carbonate solution and

then stirred in the presence of ethyl acetate. The

organic phase is separated out after settling has taken



0.47 cnB of isobutyl chloroformate, stirring is continued for 30 m nutes
at a tenperature of between - 18C and -10C. The m xture is rapidly
filtered, followed by addition to the filtrate.of ,.0.28591.6301 %.pm

borohydride pre dissolved in 2 cnB of water. The mxture 1s stirred for 1
hour at a tenperature in the region %SOC and then for 16 hours at a
tenperature in the region of 20C. Thé "m xture is nade al kal i ne by
addi ti on of aqueous potassium carbonate solution and then stirred in the
presence of ethyl acetate. The organic phase is separated out after
settling has taken ST00019- PCT 105 place and then washed with water, dried
over nagnesifn1 sul h€$e filtﬁﬁe .and concentrated under reduced pressure
& r

d
(5 kPa) at B ¥EnpErat YR ey BN eT o 1P Yok TREFSHt Wned i s
ified b t f Kk |
b 511§ ca- gRtKETET P Ll efYad R b APERa P SAG: XeRiedE, %01 “si T a 30
cm, eluti nggxfzééééfe""(% Nep &F h%tl. 2CELALEr 2L QRS frﬁ'dt}r?]é’ligﬁéﬁgogo' cnB

fractions. ractions 1 to .18 are discarded and the cofum is then eluted

W th a m xtugee of g hyds feed adisd At danpd Aé@p{flpedtyyvol une). Fractions 23

to 26 are collected and then conbiped. ter_concentration under reduced
pressure (Schkiadtedraphepedat W 4dgdh o &8é@Fe 0b £ 496, k Ba 16n a Of

tert-butyl (1R)-1-(4-pyridylnethyl)-2-hydroxy- ethylcarbamate is obtained

in the formelumn of Isilica gel (particle size 40-63 u: diameter
2.2 cm; height of silica 30 cm), eluting first with
ethyl acetate alone and collecting 30-cm® fractions.
Fractions 1 to 18 are discarded and the column is then
eluted with a mixture of ethyl acetate/methanol (90/10
by volume). Fractions 23 to 26 are collected and then
combined. After concentration under reduced pressure (5
kPa) at a temperature in the region of 40°C, 0.10 g of
tert-butyl (1R)-1-(4-pyridylmethyl)-2-hydroxy-
ethylcarbamate is obtained in ﬁhe form of an oil.

Infrared spectrum (CHyCl,): 3618; 3434; 2981; 1708;

1501; 1367; 1168 and 1057 cm™*.

Example 20

(+)-(4R,5R) -5-Methyl- (4R, 5R) -4~ (4-pyridylmethyl) -4, 5~

dihydrothiazol-2-ylamine dihydrochloride |
A suspension of 1.96 g of N-tert-butyl-

N’-[1R,2RS) -1- (4-pyridylmethyl) -2-hydroxypropyl] -

thiourea in 25 cm®

of 5N hydrochloric acid is heated at
a temperature in the region of 100°C for 18 hours. The
reaction medium is concentrated under reduced pressure

(2 kPa) at a temperature in the region of 40°C. The



Infrared spectrum (CH2C12) : 3618; 3434; 2981; 1708; 1501; 1367; 1168 and
1057 cm 1. Exanple 20 _
(+)- (4R 5R) - 5- Met hyl - (4R, 5R) - 4- (4- pyri dyl net hyl ) - 4, 5- _

di hydr ot hi azol - 2-yl am ne di hydrochl ori de A suspensi on ofsqllq(b%l%] %?T
N-tert-butyl - N'-[IR,2RS)-1-(4-pyridyhggthyl)-2-hydroxypropy|]- thiourea in
25 cnB of 5N hydrochloric acid is hea at a tenperature in the region of
100C for 18 hours. The reaction nediumis concentrated under reduced
pressure (2 kPa) at a tenperature in the region of 40C. The ST00019- PCT
106 residue obtained is purified by chromatography on a Chiralcel OD 20
colum in a heptane/isopropanol/- trie | am ne m xture (90/10/0.1 by

vol une) . THES ¥ (QRIR st rﬁ?ﬁl]{}%égi D AAERPMAr 82 Roncent r at ed

under reduced pressure (1, kPa) .at _a . tenperature, in the regjon of 40C. The
resi due obtccg'}lnrga celsls Og)url i %lf%r%?ngb?é\bﬁeéﬁs%?m%‘gifé pressure on
a colum of..silJ I " | i t .2 cm height 30
cm, eluti ntglslvfn'let g’ﬁinxe'g Ef?le}zﬂ‘%#eeeﬁ@ﬁ@g%’?gt Y ace |I§:l‘£r}:1&:ierf %vater (2/1/1 by

vol ume).  The duiaetd %eﬂq}ﬁwie}geté(u})@{g@?tﬁpo&wéugfeare conbi ned and

concentrated under reduced pressure a) ‘at a tenperature in the region

of 40C. TheordRsitdia Ptainad tsalakeprdsdird €1Bcef) SN hydrochloric acid

and ethanol and is then concentrated under reduced
temperature in the region of 40°C. The residue obtained

is purified by chromatography at atmospheric pressure
on a column of silica gel (particle size 40-60 um;
diameter 1.2 cm; height 30 cm), eluting with a mixture
of ethyl acetate/acetic acid/water (2/1/1 by volume).
The fractions containing the expected product are
combined and concentrated under reduced pressure (2
kPa) at a temperature in the region of 40°C. The
residue obtained is taken up in 5 cm® of 5N hydrochloric
acid and ethanol and is then concentrated under reduced
pressure (2 kPa) at a temperature in the region of
40°C. After drying in a desiccator under reduced
pressure (0.1 kPa) at a temperature in the region of
40°C, 0.4 g of (+)-(4R,5R) -4~ (4-pyridylmethyl)-5-
methyl-4,5-dihydrothiazol-2-ylamine dihydrochloride is
obtained in the form of a highly hygroscopic foam ['H
NMR spectrum (300 MHz, (CD;),S0-dg, O in ppm): 1.44 (d,

J =7 Hz : 3H); 3.22 (dd, J = 13.5 and 7.5 Hz : 1H);

3.32 (dd, J = 13.5 and 5 Hz : 1H); 3.90 (mt : 1H); 4.37
(mt : 1H); 8.01 (brocad d, J = 6 Hz : 2H); 8.88 (broad
d, J =6 Hz : 2H); 9.34 (broad s : 1H); 9.85 (broad s



pressure (2 kPa) at a tenperature in the region of 40C. After drying in a
desi ccat or under reduced pressure (0.1 kPa) at a tenperature in the region
of 40C, 0.4 g of (+)-(4R 5R)-4-(4-pyridyl methyl)-5- ST00019~PCT

met hyl - 4, 5- di hydr ot hi azol - 2-yl am ne di hydrochloride is obtainéd in the
formof a highly hygroscopic foam[1H 6\1ij spectrum (300 MHz, (CD3)2S0O d6,
Sinppm : 1.44 (d, J =7 Hz : 3H); %. 2 (dd, J =13.5 and 7.5 Hz : 1H)
3.32 (dd, J = 13.5 and 5 Hz : 1H); 3.90 (nt : 1H); 4.37 (m : 1H); 8.01
(broad d, J =6 Hz : 2H); 8.88 (broad d, J =6 Hz : 2H); 9.34 (broad s :
1H); 9.85 (broad s ST00019-PCT 107 1H); 10.31 (unresol ved conplex: 1H);

(abD20 = +75.3 \+/- 1.3 in 0.5%.nethanol ). N -tert-Butyl-N R, 2RS) - 1( 4-
pyri dyl met hyt L’Z-HQy&io%W@ﬁ&ﬂl]ve#:icﬁﬂg X3 50luti%n of +7[§3§1 J of

(3R, 2RS) - 3- amynQ-4-( 4-pvyridi_nyl.)- 2-butanol in 30 cnB of ethanol, to which
are added 1i0§ gl% Odé%t é‘rett%abr%)tl |” i sot hi ocyanate and then 2.16 cn8 of

triethylamne, is heated _faqr..1 Sy WMt I I _at a tenperature in
the regi on of 50C. The ?gag%fgn%ﬁggﬁuﬁqﬂglaégﬁg n%ggted under reduced

pressure (Zﬁwﬁhgqme?ﬁy{@fgg%%&ﬁ}m@Q&ﬁﬁz H0Go1hake Wr in 10 cnB

of water, washe i chl oronet hane, dri ed_ over
magnesi um sul.phate off i (RRER&S,) -8vapar-ad (qupder dikg 1above,gandilt isgps and

then dried in a desiccator under reduced pressure (0.1 kPa) at a
30 cm’ of ethanol, to which are added 1.08 cm’ of tert-
butyl isothiocyanate and then 2.16 cm® of triethylamine,
is heated for 16 hours with stirring at a temperature
in the region of 50°C. The reaction medium is
concentrated under reduced pressure (2 kPa) gt a
temperature in the region of 40°C, taken up in 10 cm® of
water, washed with twice 30 cm® of dichloromethane,
dried over magnesium sulphate, filtered, evaporated
under the above conditions and then dried in a
desiccator under reduced pressure (0.1 kPa) at a
temperature in the region of 40°C. 2 g of N’'~tert-
butyl-N’~-[ (1R, 2RS) -1-(4-pyridyl-methyl) -2-
hydroxypropyl]thiourea are obtained in the form of an
orange-colored oil ['H NMR spectrum (300 MHz, (CDs3),SO-
d¢, 8 in ppm). We observe a mixture of two
diastereoisomers A and B in respective proportions of
70/30, 8§ = 0.99 (d, J = 6.5 Hz : 0.9H); 1.09 (d, J =

6.5 Hz : 2.1H); 1.37 (s : 6.3H); 1.41 (s : 2.7H); 2.74

(dd, J 14.5 and 9 Hz : 0.7H); from 2.75 to 2.90 (mt
0.6H); 2.93 (dd, J = 14.5 and 5 Hz : 0.7H); from 3.55
to 3.80 (mt : 1H); from 4.35 to 4.60 (unresolved

complex: 1H; 4.65 (unresolved complex: 0.3H); 4.88



tenperature in the region of 40C. 2 g of N -tert-

butyl -N -[ (1R, 2RS) - 1- (4- pyri dyl - net hyl ) - 2- hydroxypropyl]thiourea are
obtained in the formof an orange-colored oil [’

(CD3) 280- d6, S in ppm). W observe a mxture of tvvo dlssgxgotc&er%gn&g]l?rers A
and B in respective proportions of go S = 0.99 (d, J 6.5 Hz : 0.9H);
1.09 (d, J =6.5 H : 2.1H); 1.37 (s 1.41 (s : 2. 7H); 2.74 (dd, J
= 14.5 and 9 Hz : 0.7H); from2.75 to 2.90 (nt 0.6H); 2.93 (dd, J = 14.5
and 5 Hz : 0.7H); from3.55 to 3.80 (n : 1H); from4.35 to 4.60

(unresol ved conpl ex: 1H 4.65 (unresolved conpl ex: O. 3H) 4.88 ST00019- PCT
108 (unresolved conplex: 0.7H); from?7.10 to 7.25 (nt: HL& 7. 17 (broad s:
0.7H); 7.27 l(fbl’r%%l‘bedfomxsl% 4.7 ffPI@ﬂ(JoQo%Rj 4,23 s 1 gH) S 0. 6H) ;
7.44 (broa

(3R, 2RS) - 3 (12#%‘343 pi/ilo y%jBS -{)U% 559 (%gi h‘%/’dh%cﬂ%rlil%lé a4§bf ution of 20
cnB8 of 4N qipcﬂjorl aq}S ggégloxqp aPQEE @tlrr g%éat a

tenperature int ?eglono to & &l uti oh o ft-butyl

N[ (1R 2RS) idyl y dr oxypropyl ] car barrat e. The m xture is
stirred at faI]mé:grrpwegr t%tyuréemflwn { t-'e refg)?/on of 20C for 5 hours and is then
concentrated under g))r_ejs_syﬁﬁ.lg&k&a)pﬁl@yl)t aiyse in the region
of 40C. 1.8 g of (SR - am no-4-(4-pyri dyI - 2- but anol di hydrochl ori de
are dlhydrochlorlde. a solution of 20 cm® of 4N hydrochloric

acid in dioxane is added with stirring, at a
temperature in the region of 20°C, to a solution of
1.85 g of tert-butyl N—[(1R/2RS)—1—(4—pyridylmethyl)—2—
hydroxypropyl]carbamate. The mixture is stirrgd at a
temperature in the region of 20°C for 5 hours and is
then concentrated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. 1.8 g of (3R,2RS)-3-
amino-4- (4-pyridyl)-2-butanol dihydrochloride are
obtained in the form of a yellow solid ['H NMR spectrum
(300 MHz, (CD;3)280-ds with addition of a few drops of
CD3;CO0D-dy, O in ppm). We observe a mixture of two
diastereoisomers A and B in respective proportions of
70/30; 86 = 1.18 and 1.20 (2 d, J = 6.5 Hz : 3H in
total); 3.13 (dd, J = 10.5 and 6 Hz : 0.7H); from 3.20
to 3.35 (mt: 1.3H); from 3.45 to 3.65 (mt: 0.6H); 3.72
(mt: 0.7H); 3.96 (mt: 0.7H); from 8.05 to 8.15 (mt:
2H); 8.88 (broad d, J = 6 Hz : 2H)].

Tert-Butyl N—[(lR,2RS)—1—(4—byridylmethyl)—2-
hydroxy-propyl]carbamate: 0.43 g of sodium borohydride
is added, with stirring and at a temperature in the

region of 10°C, to a solution of 2 g of tert-butyl N-



!

obtained in the formof a yellow solid [1H NVR spectrum (300 MHz,
(CD3)2S0-d6 with addition of a few drops of CD3COOD-d4, S in ppnm). W
observe a mxture of two diastereoisoners Aand Binr LY
proportions of 70/30: S =1.18 and 1.20 (2 d, J = 6.5 RE686y oY For total):
3.13 (dd, J = 10.5 and 6 Hz : 0.7H); {@ m3.20 to 3.35 (nmt: 1.3H); from
3.45 to 3.65 (nt: 0.6H); 3.72 (nt: O QD; 3.96 (m: 0.7H); from8.05 to
8.15 (m: 2H); 8.88 (broad d, J =6 Hz : 2H)]. Tert-Butyl

N[ (1R 2RS) - 1- (4-pyridyl met hyl)-2- hydroxy-propyl]carbamate: 0.43 g of
sodi um borohydride is added, with stirring and at a tenperature in the

region of 10C_tq a sol ut. of .2 g.of tert-butyl N ST00019- 109

LCIR - 1o 4 o e TR B et e Bl P S RS 5t hen
stirred at & Lemerat H:rhee i nsttihre rdggé{ on togm ZGOC forr 18 urs. The reaction
medi um i s CORCERT ared b Y &t pressu.ﬁera(til I?Pd‘)na a etgé‘rgrzﬁlerature in
the region A6 |1y 508 . . r.acted with 100 cn8 of
et hyl acetégi, drlé%ﬁkgg%?Rﬁg%hegiun1§%%ﬂﬁ%%%?&¥yﬁ?éfgh and concentrat ed

under reducRf RBSHHK hdda)rdludd YRR esli kdd)e ot @9i on of 40C. 1.83
g of tert-butyl N-[(1R 2RS)-1-(4- pyridylnethyl)-2-hydroxy-propyl]carbanate

are obt ai natmgdrdthe-d arnife aratgldrowsadat [ Had VR ugPaet BUMcdm308 £ Mz,
(CD3)2S0-d6, S in ppn). W observe a mixture of two diastereoisoners A and
B i n respectaten prepqiafddtasts wafth 100 cm® of ethyl acetate, dried
over magnesium sulphate, filtered and concentrated
under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 1.83 g of tert-butyl N-[(1lR,2RS)-1-(4-
pyridylmethyl) -2-hydroxy-propyl]carbamate are'obtained
in the form of a yellow solid ['H NMR spectrum (300 MHz,
(CD3) 280-dg, 6 in ppm). We observe a mixture of two
diastereoisomers A and B in respective proportions of
70/30; 6 = 1.03 (d, J = 6.5 Hz: 0.9H); 1.09 (d, J = 6.5
Hz: 2.1H); 1.28 (s:2.7H); 1.30 (s, 6.3H); from 2.45 to
2.55 (mt: 0.7H); 2.61 (dd, J = 13.5 and 10.5 Hz: 0.3H);
2.81 (dd, J = 13.5 and 4 Hz 0.3H); 3.01 (dd4, J = 13.5
and 2 Hz: 0.7H); from 3.40 to 3.70 (mt: 2H); 4.70 (d, J
= 5.5 Hz: 0.3H); 4.78 (d, J = 5.5 Hz: 0.7H); 6.53 (4, J
= 9 Hz: 0.3H); 6.67 (d, J = 9 Hz: 0.7H); 7.20 (broad 4,
J = 6 Hz: 1.4H); 7.25 (broad, J = 6 Hz: 0.6H); from
8.40 to 8.50 (mt: 2H)].

Tert-Butyl N-[(1lR)-1-(4-pyridylmethyl)-2-
oxopropyl]carbamate: a mixture, under an inert
atmosphere, of 5.3 g of N-{2-[N-methoxy-N- (methyl)-
amino] -2-oxo- (1R)-1- (4-pyridylmethyl)ethyl}carbamate in

120 cm® of tetrahydrofuran is cooled to a temperature in



70/ 30; S =
(s:2.7H)

1
and 10.5 Hz:
and 2 Hz: O.

4.78 (d, J
0.7H): 7.20

1.03 (d, J = 6.5 Hz: 0.9H); 1.09 (d, J = 6.5 Hz: 2.1H); 1.28
.30 (s, 6.3H); from2.45 to 2.55 (nt: 0.7H); 2 61 (dd, J = 13.5
0.3H); 2.81 (dd, J = 13.5 and 4 Hz 0.3H); T éoég = 13.5
7H); from3.40 to 3.70 (m: 2H); 4.70 (d, J "= 0 BFD;

= 5.5 Hz: 0.7H); 6.53 (d, Jll 9 Hz: 0.3H); 6.67 (d, J =9 H:
(broad d, J =6 Hz: 1.4H); Y. 25 (broad, J = 6 Hz: 0.6H); from

8.40 to 8.50 (nt: 2H)]. Tert-Butyl N[(1R)- 1-(4-pyridy|nethy|).-2-
oxopropyl ] carbamate: a nixture, under an inert atnosphere, of 5.3 g of

N-{2-[ N-nmet
am noj - 2- ox
t et r ahydr of

h N- t hyl)
OX%@) (ngg yr gy th g)e%h %carb mate in_ 12.0 cnB of
3?%h c§10 qﬁ 9 ge MnSe¥86628- PET 110 the regi on on

0C. 17 cnB OHHIOH of th rtslum rom de in diet ether
are then ad e&%y:i SRS b&ﬁ&‘@% %‘n % S &Tef &E’ dat

and for 18 S .a er.atu h i f The r action
mediumi s cggggzlaggﬁn %E& %g &Sg#gf%rg |%QE%EE¥% on OPOHE ollomed by
dropwi se  agdict i,eq %@Qscmuefs ol Qy@ th%ea%d e3d g Of water,
the resulting mxture is extracte acetate an the extracts are

washed wi th
over sodiu
pressure (2

2towicce Th@O reaB t ieh wWelim I@e c%fiiéldn%@aqm%' & phases are dried
m sul phate, filtered and then concentrated under reduced
tiehppratuget enpehat tegioh bife oregi ddllowed by dropwise
addition of 30 cm® of 1IN hydrochloric acid and 100 cm®

of water, the resulting mixture is extracted with ethyl
acetate and the extracts are washed with twice 100 cm®

of water. The combined organic phases are dried over
sodium sulphate, filtered and then concentrated under
reduced pressure (2 kPa) at a temperature in the region
of 40°C. The residue obtained is purified by
chromatography at atmospheric pressure on a column of
silica gel (particle size 60-200 um; diameter 4 cm;
height 35 cm), eluting with ethyl acetate. The

fractions containing the expected product are combined
and concentrated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. 0.2 g of tert-butyl
N-[(1R,2RS)-1-(4-pyridylmethyl) -2-oxopropyl]carbamate

is obtained ['H NMR spectrum (300 MHz, (CD;),SO-d¢, & in
ppem): 1.34 (s: 9H); 2.16 (s: 3H); 2.71 (d4, J = 14 and
10,5 Hz: 1H); 3.08 (dd, J = 14 and 4.5 Hz); 4.21 (mt:

1H); 7.27 (broad 4, J

5.5 Hz: 2H); 7.34 (4, J = 8 Hz:

1H); 8.47 (broad 4, J

5.5 Hz: 2H)].
Tert-Butyl N-{2-[N-methoxy-N- (methyl)amino]-

2-oxo-(1R)-1-(4-pyridylmethyl)ethyl}carbamate: a




of 40C. The residue obtained is purified by chromatography at atnospheric
pressure on a colum of silica gel (particle size 60-200 m dianeter 4 cm
height 35 cm, eluting with ethyl acetate. The fracti ongpgsddqipigg the
expect ed product are conbined and concentrated under reduced pressure (2
kPa) at a tenperature in the region qf440C. 0.2 g of tert-butyl

N-C( 1R, 2RS) - 1- (4- pyri dyl net hyl ) - 2- oxopropyl ] carbamate is obtained [1H NWVR
spectrum (300 WMHz, (CD3) 2SO-d6 , Sin ppm: 1.34 (s: 9H); 2.16 (s: 3H)
2.71 (dd, J = 14 and 10,5 Hz: 1H); 3.08 (dd, J = 14 and 4.5 Hz); 4.21 (nt:
1H); 7. 27 (broad d, J 5 5 Hz: 2H); 7.34 (d, J = 8 Hz: 1H); 8.47 (broad

d, J = t hyl ' -

2- 0X0- (1R) gg%ﬂgg%%idy e?ﬁy%}car%gﬁaggxy g%ﬂgﬁogg gg‘ggi sol ution,
d d 16.5 cnB

of m?h'y{‘ﬁ”ﬁmﬁ%ﬁ"??% 1a§%8§§ﬁga§§ SR oy A P ed o a

tenper at ur end ok be; FEYLANSEH eAbor il Rl sebULY Icosiloral o mate are

then added and the m xture is stirred for 15 mnutes at this tenperature.

After addittempéfatdrblif eheNc&ydbAebhyLhydeoxyl ag1 68 hydridrjde,
stirring is continued for 1 hour at a tenperature in the region of -15C

and t hen fochl8rbborsate apenthérnpédaiuand 2h8 mbBtafewhs estbreeddded to

the reaction medium followed by extraction with 100 cnB8 of
for 15 minutes at this temperature. After addition of
7.61 g of N,O0-dimethylhydroxylamine hydrochloride,
stirring is continued for 1 hour at a temperature in
the region of -15°C and then for 18 hours at room
temperature. 250 cm’® of water are added to thg reaction
medium, followed by extraction with 100 cm® of
dichloromethane. The organic phase is dried over sodium
sulphate, filtered and concentrated under reduced
pressure (2 kPa) at a temperature in the region of
50°C. The residue is purified on a column of silica gel
(particle size 60-200 pm; height 35 cm), eluting with
ethyl acetate. The fractions containing the expected
product are combined and concentrated under reduced
pressure (2 kPa) at a temperature in the region of
40°C. 6.5 g of tert-butyl N-{2-[N-methoxy-N- (methyl) -
amino]-2-oxo- (1R)-1- (4-pyridylmethyl)ethyl}carbamate
are obtained in the form of a thick yellow oil ['H NMR
spectrum (300 MHz, (CD3)2S0-ds, 6 in ppm): 1.33 (s: 9H);
2.78 (dd, J = 13.5 and 10 Hz: 1H); 2.89 (dd, J = 13.5
and 4.5 Hz: 1H); 3.14 (broad s: 3H); 3.76 (broad s:
3H); 4.63 (mt: 1H); 7.24 (mt: 1H); 7.27 (broad 4, J =

5.5 Hz: 2H); 8.48 (broad d, J = 5.5 Hz: 2H)].



di chl oronet hane. The organic phase is dried over sodium sul phate, filtered
and concentrated under reduced pressure (2 kPa) at a tenperature in the
regi on of 50C. .The residue is purified on a columm of sidq 2| particle
size 60-200 pm height 35 cn), eluting with ethyl aceté#gﬁﬁ¥%gx$?gctions
contai ning the expected product are E?gbined and concentrated under
reduced pressure (2 kPa) at a tenperature in the region of 40C. 6.5 g of
tert-butyl N-{2-[N nethoxy-N (nethyl)-

am noj] - 2- oxo- (1R) - 1- (4- pyridyl methyl) ethyl }carbanate are obtained in the
formof a thick yellowoil [1H NVR spectrum (300 MHz, (CD3)2S0-d6, S in
ppm : 1.33 (s: 9H); 2.78 (dd, J = 13.5 and 10 Hz: 1H); 2.89 (dd, J = 13.5
and 4.5 Hz: 1H); 3.14 (broad s: 3H); 3.76 (broad s: 3H); 4.63 (m: 1H);

7.24 (m: Whamhdd 407Qa8 g5 J = 5.5 Hz: 2H); 8.48 (broad d, J = 5.5 Hz:
2H)]. STOOOTSF s 21 and 22

- 4- (5- Thj ' ' i > Q7 1 e _4li lorid d
(36 (5 ot B o S0P, AR e X

racem ¢ mxdiHedc il 38ide dnd 4RS) = 4= (5=t 1k 1d 230} MhaBt Py 4 - 5L, _
5-di hydr ot hi azol - 2-yl am ne di hydrochloride is separated on a Chiralcel OD
10  col unmiihydratxiat €l -of - Peph e/ 2t hpdpscbaeidd ri et hyl - ami ne
(80/20/0.1 by volune). The fractions containing the expected product are
concentrat ed under reducecemic mixture of 0.38 g of .(4RS)-4-(5-
thiazolylmethyl)-4,5-dihydrothiazol-2-ylamine
dihydrochloride is separated on a Chiralcel OD 10 u
column in a mixture of heptane/2-isopropanol/triethyl-
amine (80/20/0.1 by volume). The fractions coptaining
the expected product are concentrated under reduced
pressure (1 kPa) at a temperature in the region of 40°C
to give 0.053 g of (+)-4-(5 thiazolylmethyl)4, 5-
dihydrothiazol-2-ylamine dihydrochloride and 0.057 g of
(-)-4-(5 thiazolylmethyl)4,5-dihydrothiazol-2-ylamine
dihydrochloride.
(+)-4-(5-Thiazolylmethyl)4,5-dihydro-thiazol-
2-ylamine dihydrochloride: H NMR spectrum (300 MHz,
(CD3)280-ds, 6 in ppm): from 3.20 to 3.40 (mt: 3H); 3.70
(dd, J = 11.5 and 8 Hz: 1H); 4.58 (mt: 1H); 7.85 (s:
1H); 9.10 (s: 1H); 9.26 (unresolved complex: 1H); 9.67
(unresolved complex: 1H); 10.13 (broad s: 1H).
(=)-4-(5-Thiazolylmethyl)4,5-dihydro-thiazol-
2-ylamine dihydrochloride: 'H NMR spectrum (300 MHz,
(CD3) 2S0-ds, 8 in ppm): from 3.20 to 3.40 (mt: 3H); 3.70
(dd, J = 12 and 8 Hz: 1H); 4.58 (mt: 1H); 7.85 (s: 1H);

9.10 (s: 1H); 9.26 (unresolved complex: 1H); 9.67



pressure (1 kPa) at a tenperature in the region of 40C t
(+)-4-(5 thiazolylmethyl)4,5- dihydrothiazol -2-ylam ne di

o give 0.053 g of
hydr ochl ori de and

0.057 g of (-)-4-(5 thiazolylnethyl)4,5-di hydrothi azol -giro0 s T

di hydrochl oride. (+)-4-(5-Thiazolyl nmethyl)4,5-di hydro-thi
di hydrochl oride: 1H NVR spectrum (3001 M5z, (CD3)2S0-d6,

3.20 to 3.40 (nt: 3H ; 3.70 (dd, J = 11.5 and 8 Hz: 1H);

azol - 2-yl am ne
Sinppm : from
4.58 (m: 1H);

7.85 (s: 1H); 9.10 (s: 1H); 9.26 (unresolved conplex: 1H); 9.67

(unresol ved conpl ex: 1H); 10.13 (broad s: 1H).

(-)-4-(5-Thi azol yl net hyl ) 4, 5-di hydr o- thiazol 2-yl am ne di hydrochl oride: 1H

NVR t SO-dl6, f 20 & 3.40 (m: 3
.3, igec rg@nﬁ%fz amfog‘@’g &fﬂ %8 {]4 1‘?43“1 S gjsé) 0 H> 9. (10 (s: K
1H); o. 26 (unresol-veqd eccaraola%orﬂé@ntl%@l7or§T&@0@19sfqn %&&ﬂa&%fﬁol ved

conplex: 1H); 10.14 (broad s, 1H);

at a

concentration of 0.5%4ry) mmﬁlazolylme;hyl) 4 5 dlhydro—
(4RS) - 4- (5- Thi azol yl met hyl ) - 4, 5-di hydro- thiazol - 2- yl am ne di hydrochl ori de:

a sol uti on tofi a@.A6 2¢ y leimilke tdrtydndai)oN de { 1R o Tha thiysht ax§ neet eyl g 2- ( 5-

thiazolyl)ethyl]thiourea in 5.5 cnB of 6N. hydrochloric

acid is heated at

a t enper at wfe N-n tiehe —edivdn -0F’ -1[1ARS }f-or - 187 dwoxygue el +2ac3+ on nmedi umi s

concentrated under

of 60C,

reduced pressure (1 kPa) At a tenperature in the region

t altdi age Ll ) £ téwd. 1othistirasolimrfl.  @wg off 6N hydrochloric

acid is heated at a temperature in the region of 110°C

for 3 hours. The reaction medium is concentrated under

. reduced pressure (1 kPa) at a temperature in the region

3

of 60°C, taken up in 4 cm’® of ethanol and 6 cm® of

diethyl ether and evaporated under the same conditions

3 of ethanol

as above. The residue is taken up in 6 cm
and filtered, and the solid is dried in a desiccator
under reduced pressure (0.1 kPa) at a temperature in
the region of 40°C and then dissolved in 5.5 cm® of 6N
hydrochloric acid solution and refluxed at a
temperature in the region of 110°C for 9 hours. The
reaction medium is concentrated under reduced pressure
(1 kPa) at a temperature in the region of 40°C and
dried in a desiccator under reduced pressure (0.1 kPa)
at a temperature in the region of 40°C, to give 0.54 g
of (4RS)-4-(5-thiazolylmethyl)-4,5-dihydro-thiazol-2-
ylamine dihydrochloride in the form of a pasty solid

[*HNMR spectrum (300 MHz, (CD;),S0-d¢, & in ppm): from

3.20 to 3.40 (mt: 3H); from 3.60 to 3.80 (mt: 1H); 4.57

{mt: 1H); 7.85 (s, 1H); 9.10 (s: 1H); 9.26 (unresolved



di et hyl ether and evaporated under the sane conditions as above. The
residue is taken up in 6 cnB of ethanol and filtered, and the solid is
dried in a desiccator under reduced pressure (0.1 kPa) gk %fnpgéature in
the region of 40C and then dissolved in 5.5 cnB of 6N hydroc orrc acid
solution and refluxed at a tenperaturg | n the region of 110C for 9 hours.
The reaction nediumis concentrated under reduced pressure (1 kPa) at a
tenperature in the region of 40C and dried in a desiccator under reduced
pressure (0.1 kPa) at a tenperature in the region of 40C, to give 0.54 g
of (4RS)-4-(5- thiazolylnethyl) 4 5- dihydro t hi azol -2- yl am ne

300 MHz
?'c%?é‘ééhh‘é“de&'ﬁ”péﬁﬁﬁr"f@?‘% S v SOTRE SRS 1 o 3360 (o 3. 80
(m: 1H); g% h%; 7.85 (s 1FD 9 10 (s: 1H); 9.26 (unresolved
ST00019- PCT ' 1142 conplex 1H); 9.66 (unresolved conplex: 1H); 10.13 (broad

s: 1H . N-(tert- Buty|h’Mte&Q1§§§¥&7n§er4¥§§th%y garoxymethgéded to a

(5-thiazolyl)ethyl]thiourea: of triet m ne

sol ution of (8- Eﬁlgzefl (L?B%hya]%mwr%a(% 601 820 ¥F ) edi &K
hydrochlorlde in ng of ethanol, followed by addifion of O. 55 cnB of

tert-butyl 1ssaaaeacyanat go1TRe ol BIEUDE 56S gSbiEr Nedsat 2aaimeApesaiyre in the

region of 20C for 18 hours and is then heated at a tenperature in the

regi on of 66Eifepl¥lhelrpd6panocl hydrochloride in 8 cm® of ethanol,
followed by addition of 0.55 cm’ of tert-butyl
isothiocyanate. The mixture is stirred at a temperéture
in the regipn of 20°C for 18 hours and is then heated
at a temperature in the region of 60°C for 1 hour 30
minutes. After cooling, the reaction medium is
concentrated under reduced préssure (1 kPa) at a
temperature in the region of 40°C, taken up in 6 cm’® of
water and washed with 3 times 20 cm’® of dichloromethane,
dried over magnesium sulphate, filtered, eVaporated
under the above conditions and then dried in a
désiccator under reduced pressure (0.1 kPa) at a
temperature in the region of 40°C. 0.56 g of N'-(tert-
butyl-N[prime]-[ (1RS)-1-hydroxymethyl-2-(5-
thiazolyl)ethyl]-thiourea is obtained in the form of a
viscous yellow oil ['H NMR spectrum (300 MHz, (CD;3)3S0O-
d¢, 6 in ppm): 1.43 (s: 9H); 3.03 (dd, J = 15 and 7 Hz:
1H); 3.19 (dd, J = 15 and 7 Hz: 1H); from 3.30 to 3.50
(mt: 2H); 4.41 (mt: 1H); 4.97 (t, J = 5 Hz: 1H); 7.23
(d, J = 8‘ Hz: 1H); 7.30 (broad s: 1H); 7,67 (s: 1H);
8.94 (s: 1H)].



m nutes. After cooling, the reaction nediumis concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 40C, taken up in 6 cn8
of water and washed with 3 tinmes 20 cnB of dichl oronett o14llp&fl over
magnesi um sul phate, filtered, evaporated under the above condi tions and
then dried in a desiccator under redgi d pressure (0.1 kPa) at a
tenperature in the region of 40C. 0.5 S of N-(tert-

butyl - N[ prine]-[(1RS)- 1- hydroxynet hyl - 2- ( 5- thlazolyl)ethyl] thiourea is
obtained in the formof a viscous yellow oil [1H NMR spectrum (300 Mz,
(CD3)2SO- d6, Sin ppm: 1.43 (s: 9H); 3.03 (dd, J = 15 and 7 Hz: 1H);

30 ARSI Bt T B
TOO 1 115

EZRS)lH)Z A T dﬁf:‘p(c?r‘slOtﬁ.;‘)daezoISa OJIL?tlr%rbaon%lo %%/dgocﬁllgfi[&%Rsé"sbl ution of 0.63

g of N-[(1R3) oxyti‘&@ d;a(z'so ﬂ%eﬁyi}&&@%&@&stﬁg degpn. 432 86 cnB

of 6N hydroch oric aC| eate tenperature in region of 110C

for 3 hourge E*NeHﬁﬁCcIdlﬂrbfﬂd(téﬁﬁi is hédtegeds, &Oe&ﬁ%éféésﬁeumer reduced
pressure (1 kPa) at a tenperature in the region of taken up in

i sopropyl efhereSQit & rat@Et uskers theuddovehe CRAGELL GRSmikekes up in 10
cnB of isopropyl ether, filtered and dried in a desiccator under reduced
is filtered, concentrated under reduced pressure (1
kPa) at a temperature in the region of 40°C, taken up

in isopropyl ether, concentrated under the above

3 of isopropyl ether,

conditions, taken up in 10 cm
filtered and dried in a desiccator under reduced
pressure (0.1 kPa) at a temperature in the region of
40°C. 0.56 g of (2RS)-2-amino-3-(5-thiazolyl)-1-
propanol hydrochloride is obtained in the form of a
beige-colored solid melting at 192°C ['H NMR spectrum
(300 MHz, (Cbﬁzso—ds, 0 in ppm): 3.21 (d, J = 7 Hz:
2H); 3.35 (mt: 1H); 3.48 (dd, J = 11.5 and 5.5 Hz: 1H);
3.61 (dd, J = 11.5 and 4 Hz: 1H); 7.83 (broad s: 1lH);
8.19 (unresolved complex: 3H); 9.10 (broad s: 1H)].
N-[(1RS) -1-Hydroxymethyl-2-(5-thiazolyl) -
ethyl]acetamide: 0.4 g of sodium borohydride is added
to a solution of 1.2 g of ethyl (2RS)-2-acetylamino-3-
(5-thiazolyl)propanocate in 20 cm® of ethanol, followed
by stirring under an inert atmosphere at a temperature
in the region of 20°C. After 18 hours, a further 0.1 g
of sodium borohydride is added and the mixture is then

stirred for 24 hours at a temperature in the region of

20°C. The reaction medium is concentrated under reduced



pressure (0.1 kPa) at a tenperature in the region of 40C 0.56 g of

(2RS) - 2-am no- 3-(5-thiazol yl )-1- propanol hydrochloride is obtained in the
formof a beige-colored solid nelting at 192C ['H NVR sgegbbyugLpés00 MHz,
(CD3)2S0-d6, 8 in ppm : 3.21 (d, J =7 Hz: 2H); 3.35 (nt: 1H) 3.8(dd,
J = 11.5 and 5.5 Hz: 1H); 361(dd éL % 11.5 and 4 Hz: 1H); 7.83 (broad s:
1H); 8.19 (unresol ved conpl ex: 10 (broad s: 1H].
N—[(lRS)-l-FNdroxynethyI-2-(5-th|azolyl) et hyl Jacetam de: 0.4 g of sodium
borohydride is added to a solution of 1.2 g of ethyl

(2RS) - 2-acetyl am no-3- (5-thiazolyl)propanoate in 20 cnB of ethanol

foll d h t inth
rogion of HE-Ater b ToLrS & FRPPREN 0D b1 SPeSBEURbGFonyr i de i 5
added and ti@b@1xﬁ erééléﬁgnlssﬁékéﬁd %OEnZﬂOhQMB dg$ére gature in the

region of 20C e reaction nediumis Concentrated uced

ST00019- PCTexddfa p¥ &Sk €n (3 KRAdsatoachenperatnye Aébw@ereﬁh&n of ~ 40C,
The residue is taken up in 10 cnB of water and  extracted with 3 tines 30

cnB of et hydrgaei@tshaddeis odgasd Copbashagfiedi iRdsQYBhalBYNESI UM sul phat e,
filtered and concentrated under reduced pressure (1 kPa) at a tenperature
in the regifnl drdd @nd heone@st daced sundepnaedgeaghpdessdees dn ar gon
pressure of 60 kPa on a columm of silica gel (particle size 40-63 ;
di aneter 3.}Pamathel ghemBdratryre elmt thg weghod00£caB8°C. The

residue is chromatographed under an argon pressure of

60 kPa on a column of éilica gel (particle size 40-63

W; diameter 3.5 cm; height 31 cm), eluting with 100 cm’

of dichloromethane, 600 cm® of a

dichloromethane/methanol mixture (98/2 by volume), 500

cm® of a dichloromethane/-methanol mixture (96/4 by

volume) and 1 dm’ of a dichloromethane/methanol mixture

(90/10 by volume). The fractions containing the

expected product are combined and then concentrated

under the above conditions. 0.63 g of N-[(1RS)-1-

hydroxymethyl-2-(5~thiazolyl)-ethyl]acetamide is

obtained in the form of a yellow oil ['H NMR spectrum

(300 MHz, (CD;)2S0-d¢, & in ppm): 1.80 (s: 3H); 2.85

(dd, J = 15 and 9 Hz: 1H); 3.16 (dd, J = 15 and 5 Hz:

1H); from 3.25 to 3.45 (mt: 2H); 3.87 (mt: 1H); 4.85

(mt: 1H); 7.65 (s: 1H); 7.79 (d, J = 8.5 Hz: 1H); 8.91

(s: 1H)].

Ethyl (2RS)-2-acetylamino-3-(5-thiazolyl)-
propanocate: 2.7 cm® of 6N sodium hydroxide are added

dropwise to a solution of 3.3 g of diethyl 2-acetyl-

amino-2-(5-thiazolylmethyl)malonate in 70 cm® of



of dichl oronmet hane, 600 cnB of a dichloronmethane/ nmethanol m xture (98/2 by
vol une), 500 cnB of a dichloronethane/-nethanol m xture (96/4 by vol une)
and 1 dnB of a .dichl oronet hane/ met hanol m xture (90/ 10 dwooiguegde The
fractions containing the expected product are comnbi ned and then
concentrated under the above conditigps. 0.63 g of N-[(1RS)-I-
hydr oxynmet hyl - 2- (5-t hi azolyl )-ethyl]acetam de is obtained in the formof a
yellow oil [1H NWMR spectrum (300 MHz, (CD3) 2SO-d6, Sin ppm) : 1.80 (s:
3H) ; 2.85 (dd, J =15 and 9 Hz: 1H); 3.16 (dd, J = 15 and 5 Hz: 1H); from
3.25 to 3.45 (nm: 2H).; 3.87 (nmt: 1H); 4.85 (nt: 1H); 7.65 (s: 1H); 7.79
st

(d, J = 8. - 1H); . L AH) Jare o

(2RS) - 2- acget y erllr?llln'o-?%( g‘%ﬁﬁ( azeoljlyl_%) lg%%%nfo% e":? }}?%%hﬁf%%l%‘ﬁegodi um
hydr oxi de cﬁ%g r IS p3on, fOf istihyl 2-acetyl -
am no- 2-(5?{Yﬁi azoly Srﬁgt Eyl !)tsr%gjl%;ba?eﬁ'i(gn%% c%nfg 131‘% %ﬁﬁf&ﬁlﬁﬁqﬂ et han)cl)l :

The i xt ur edisi;Std idradh it & Y ns f ol OWREbakye df o p¥bseenddatbg@n of 1.5
cnB of 12N hydrochloric acid; a precipitate fornms. The product is

concent r at ethddidefdussilgatbgessule Kda KRy attemperpeinéuie thet he
region of 40C to give a brown solid which is dried for 12 hours in a
desi ccat or naydem reefd WET preessitre { dowik Pa)liad whichpies adlniedi iothe regi on
of 40C. This residue is taken up in 50 cnB of di oxane and then heated
: 12 hours in a desiccator under reduced pressure (0.1
kPa) at a temperature in the region of 40°C. This
residue is taken up in 50 cm® of dioxane and then heated
at a temperature in the region of 100°C for 3 hours 30
minutes. The reaction medium is evaporated under
reduced pressure (1 kPa) at a temperature in the region
of 40°C. The residue is chromatographed under an argon
pressure of 60 kPa on a column of silica gel (particle
size 40-63 W; diameter 3.5 cm; height 31 cm), eluting
with 675 cm® of dichloromethane, 500 cm® of a
dichloromethane/methanol mixture (99/1 by volume), 500
cm® of a dichloromethane/methanol mixture (98/02 by
volume), 500 cm® of a dichloromethane/methanol mixture
(97/3 by volume), 500 cm® of a dichloromethane/methanol
mixture (95/5 by volume), 500 cm® of a dichloromethane/-
methanol/aqueous ammonia mixture (12/1.5/0.5 by volume)
and 500 cm® of a dichloromethane/methanol/agqueous
ammonia mixture (12/3/0.5 by volume). The fractions
containing the expected product are combined and then

concentrated under the above conditions. 0.8 g of ethyl

(2RS) -2-acetylamino-3-(5~-thiazolyl)propanoate is



at a tenperature in the region of 100C for 3 hours 30 mnutes. The
reaction nediumis evaporated under reduced pressure (1 kPa) at a

tenperature in the region of 40C. The residue is chro € nder an
argon pressure of 60 kPa on a colum of silica gel (pg?%88§§9§§€9§ 40- 63

.t; dianmeter 3.5 cm height 31 cm, elghgng with 675 cnB of

di chl or onet hane, 500 cnB of a di chl of t hane/ met hanol m xture (99/1 by
vol une), 500 cnB of a dichl oromnethane/ net hanol m xture (98/02 by volune),
500 cnB of a dichl oronet hane/ met hanol m xture (97/3 by volune), 500 cn8 of
a di chl oronet hane/ met hanol m xture (95/5 by volune), 500 cnB of a

di chl or onet hane/ - t hanol / agueous amoni a, m xture (12/1.5/0.5 by vol une)
and 500 cmggﬂa qﬁﬁiﬂ(#hﬁmﬁ%%ﬁé?%é?%%%%l?hﬁué%ﬁ%s SRABRF ™A REdr e
(12/3/0.5 %ﬁ vol . Ige fractions containing the expected product are
conbi ned adt & Rerf *¢ ntrated under the above conditions. 0.8 g of ethyl

(2RS) - 2- acetyl am no- %ﬁ(ﬁ%%%pé%é%}ﬁ%ﬁ]ﬁq‘%%g( #E§£Qg%§8kﬁg%—h%}g‘om ai ned

in the formof brown 0 SS spe et hyl

2-acet yl amno-2ri3s t i A2 W 1t I )rag MR oiag eqrak b gt i $50bYi BYp 1,24 9 of
]

sodiumin 20 cnB of ethanol, 10.86 TnB of diethyl acetam donal onate are

added, fol lcawRehdly, heptdNEr®t oF RReKAt R tdhildihalaHan Hfe 75C. After 15
m nutes, a solution of 5-chloronmethylthiazole in 20 cnB of ethanol is

added, added, followed by heating at a temperature in the
region of 75°C. After 15 minutes, a solution of
5-chloromethylthiazole in 20 cm’® of ethanol is added,
followed by heating for 2 hours at a temperature in the
region of 75°C. The reaction medium is evaporgted under
reduced pressure (1 kPa) at a temperature in the region
of 40°C. The residue is chromatographed under an argon
pressure of 60 kPa on a column of silica gel (particle
size 60-200 u; diameter 6.5 cm; height 40 cm), eluting
with a dichloromethane/methanol mixture (99/1 by
volume), a dichloromethane/methanol mixture (98/02 by
volume) and then a dichloromethane/methanol mixture
(95/5 by volume). The fractions containing the expected
product are combined and then concentrated under the
above conditions. 3.3 g of diethyl 2-acetylamino-2-(5-
thiazolylmethyl)malonate are obtained in the form of an
orange-cqlored solid ['H NMR spectrum (300 MHz,

(CD3)2S0-dg, & in ppm): 1.18 (t, J

7.5 Hz: 6H); 2.00

(s: 3H); 3.75 (s: 2H); 4.17 (g, J = 7.5 Hz: 4H); 7.61

(s: 1H); 8.37 (broad s: 1H); 9.00 (s: 1H)].
5-Chloromethylthiazole: 11 g of N-chloro-

succinimide are added to a solution of 8.2 g of



foll owed by heating for 2 hours at a tenperature in the
reaction nediumis evaporated under reduced pressure (

regi on of 75C. The
1 kPa) at a

tenperature in the region of 40C. The residue is chronatoa a hed under an

argon pressure of 60 kPa on a colum of silica gel (pa
; dianmeter 6.5 cm height 40 cm, eluting wth a dich

r$TEPRL9=PCT 60- 200

oronethane/nethanol

m xture (99/1 by volune), a dlchloroﬁé@hane/nethanol m xture (98/ 02 by

vol une) and then a dichl or onet hane/ met hanol m xture (9
fractions containing the expected product are conbi ned
concentrated under the above conditions. 3.3 g of diet
2-acetyl am no- 2- ( 5- thlazolylnethyl)n§lonate are obtain

5/5 by volune). The
and t hen

hyl

ed in the formof an

or ange- coIoﬁemestldh{QFPLmEa@p%EQr9m1(QﬁXﬁéﬁh@n(tiByaQEIDEBdGS in ppm

1.18 (t, J = 7.5 Hz: . 2.00 g H; 3.75 (s: _2H);
Hz: 4H); 7. é@ll@yedlbv a@dBVl?%r% d0
5- Chl oronet hyl t hi azol e; of N-ch| oro- succinimde a

sol ution of B¥BUgeo %Ssh%®@§8 P 499P8uREt AfI PhFgFBrERL

4.17 (g, J = 7.5

sl gHpf bepgoyd: pempide.

re added to a
HTesanc kiSof car bon

tetrachl oride, . fol dditjon of 0.1 g of | de. Th
mixture |5 NEHER Phr SO0C bt A CBepempRPaRty 601 NP RGY PogrOR "or 80C and

51 SLomRedskebohoh R IENT B TbeghonE iR LS 15 Co0l 00
in the reg'aneéngpgieé'én&e?frédﬁ@éarﬂressure (1 kPa) at a

temperature in the region of 20°C. 6.4 g of 5-chloro-

methylthiazole are obtained [Mass spectrumﬁ DCI m/z =

134 MH']

Example 23

(+)-(4R) -4- (2-Pyrazinylmethyl) -4, 5-dihydro-2-thiazolyl-

amine dihydrochloride

A racemic mixture of 2.9 g of
(4RS) -4- (2-pyrazinylmethyl) -4,5-dihydro-2-thiazolyl-

amine dihydrochloride is separated on a Chiralcel 0OD10u

column in a heptane/ethanol/triethylamine mixture

(80/20/0.1 by volume). The fractions contain

ing the

expected product are concentrated under reduced

pressure (1 kPa) at a temperature in the region of

40°C. The residue obtained is dissolved in 5

3

cm® of

ethanol, followed by addition of 6 cm’ of hydrochloric

acid dissolved in diethyl ether and 15 cm® of diethyl

ether. After filtration, washing with 15 cm®

of diethyl

ether and drying, 0.371 g of (+)-(4R)-4-(2-pyrazinyl-

methyl)-4,5-dihydro-2-thiazolylamine dihydrochloride is

obtained in the form of a beige-coloured solid melting



!

met hyl t hi azol e are obtained [ Mass spectrum DCl nmfz = 134 M#] Exanple 23
(+)-(4R)-4-(2- Pyrazinyl methyl ) -4, 5-di hydro-2-thi azol yl - am ne

di hydrochl oride A racemc mixture of 2.9 g of

(4RS) - 4- (2- pyr azi nyl net hyl ) - 4, 5- di hydr o- 2-t hi azol yl - an*FQ088y&C3chl ori de
is separated on a Chiralcel OD10 colum in a hept ane/ et hanol / tri et hyl am ne
m xture (80/20/0.1 by volune). The ftaétions containing the expected
product are concentrated under reduced pressure (1 kPa) at a tenperature
in the region of 40C The residue obtained is dissolved in 5 cnB of

et hanol, followed by addition of 6 cnB of hydrochloric acid dissolved in
di ethyl ether and 15 an of diethyl ether. After filtration, washing with
15 cnB of ditetlh4°Cetl HeNMRnGp@Cyumgy (8.087 MHg , of(CDP+) 2F e 48( 2npyra2| nyl -

met hyl ) - 4, 5-di hydr o- 2-t hi azol yl am ne di hydrochloride is obtained in the
formof a nmr@e— colBhir & sbl & keltis =ng2HS)TFOO?01‘¥f1 PEH.12D =at111§4@r{d H NMVR

spectrum (300 MHz (CD3)280 dé, S in r? 3.22 d J = 5 Hz: 2H); 3.45
(dd, J = 185 df Bi5 Hp-75Hdd 3. 55 (Jd]d pnd B Hy pddllg I4z731H) 4.73
(nt: 1H) 860(broad 863( J = and 1.5 Hz:
1H): 8.66 (BFoadH:: 8460 Q(Wa‘%&ﬁf& ved &)"n’pl 1%63 %8 urit esol ved
complex:  1Hs 2.2% .(gjrl-f)za:d TH) ;1@. 6(a(b2r%a_d +s4,6 1 +;/ 9 oot AL 2

(unresolved complex: 1H); 9.58 (unresolved complex:

1H); 9.95 (broad s: 1H); (a2D° = +46.3 +/- 1.1 at a

concentration of 0.5% in methanol)].

(4RS) -4- (2-Pyrazinylmethyl)-4,5-dihydro-2-
thiazolylamine dihydrochloride: A solution of. 7.2 g of
N-(tert-butyl)-N’-[ (1RS)-1-hydroxymethyl-

2- (2-pyrazinyl)ethyl]lthiourea in 20 cm® of 5N
hydrochloric acid is heated at a temperature in the
region of 110°C for 20 hours. The reaction medium is
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 55°C and then taken up in
ethanol and concentrated under the same conditions as
above. The residue is chromatpgraphed at atmospheric
pressure on a column of silica gel (particle size 40-60
i; diameter 4 cm; height 30 cm), eluting with an acetic
acid/water/ethyl acetate mixture (1/1/4 by volume). The
fractions containing the expected product are combined
and then concentrated under the above conditions. The
oil obtained is taken up in ethanol and the precipitate
obtained is filtered off and then dried in a desiccator

under reduced pressure (0.1 kPa) at a temperature in




concentration of 0.5%in nethanol)].

(4RS) - 4- (2- Pyrazi nyl net hyl ) -4, 5-di hydro-2 thi azol yl am ne di hydrochl oride: A
solution of.7.2 g of N (tert-butyl)-N -((1RS)-1-hydroxynethyl -
2-(2-pyrazinyl)ethyl]Jthiourea in 20 cn8 of 5N hydrochl FEPUSFGE heat ed
at a tenperature in the region of 110C for 20 hours. The reaction nedi um
is concentrated under reduced pressud@l(l kPa) at a tenperature in the
region of 55C and then taken up in ethanol and concentrated under the sane
conditions as above. The residue is chromatographed at atnospheric
pressure on a columm of silica gel (particle size 40-60 ; dianeter 4 cm
hei ght 30 cm), eluting wiwth an acetic acid/ water/ethyl acetate m xture
(1/1/ 4 by veohemedgoidmeo f4GR¢ | bdsgtoat 2i hi agef hedRXpett 62 product are
conbined and then concentrated under the above conditions. The oil

obt ai ned i sPYEREHYHe et hathob -dkavdre-bricipiaze-2optambe’l is filtered
off and then dried in a desiccator_ under reduced pressure (0.1 kPa) at a

t enper at ur MY ETRORIYE PET 1R 1Rl PBYi Oh dFPTOE 1P anel bing Gt

i hytr oot o T 1 W R S VB ol Gt pSe O £B0BPT) 1 VR

thect o (I040%s (T2 18 pArlag? 23, (8 3 ol 35 B 5,02,

(m: 1M B4pd {bjpaghs; FH 1 18: H4ART P 8. 1H)y; 8 67, (BLOAd Sy,
8.59 (broad s: 1H); 8.64 (broad s: 1lH); 8.67 (broad s:
1H); 9.29 (unresolved complex: 1H); 9.77 (unresolved
complex: 1H); 10.16 (broad s: 1H)].

N—(tert—Butyl)—N’—[(1RS)—1—hydroxym¢thyl—

2-(2-pyrazinyl)ethyl]lthiourea: 11.2 cm® of triethylamine
are added with stirring to a solution of 7.91 g of
(2RS) -2-amino-3- (2-pyrazinyl)-1l-propanol
dihydrochloride in 80 cm’® of ethanol, followed by
addition of 7.2 cm® of tert-butyl isothiocyanate. The
mixture is heated at a temperature in the region of
50°C for 18 hours. After cooling, the reaction medium
is concentrated under reduced pressure (1 kPa) at a
temperature in the region of 40°C, taken up in 100 cm®
of water and extracted with dichloromethéne. The
organic phases are combined, washed with 50 cm® of
water, dried over magnesium sulphate, filtered and then
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 40°C. 7.2 g of N-(tert-
butyl) -N*-[ (1RS) -1-hydroxymethyl-2-(2-pyrazinyl) -
ethyl]lthiourea are obtained in the form of a colourless

paste [mass spectrum: DCI m/z = 269 MH']



1H); 9.29 (unresolved conplex: 1H); 9.77 (unresolved c
(broad s: 1H)]. N (tert-Butyl)-N -[(1RS)-1-hydroxynet hy
2-(2-pyrazinyl)ethyl]thiourea: 11.2 cnB of triethylamn
stirring to a solution of 7.91 g of

(2RS) - 2- am no- 3- ( 2- pyrazi nyl ) - 1- propanal_ di hydr ochl or
et hanol, followed by addition of 7. 21248 of tert-butyl
m xture is heated at a tenperature in the region of 50

onplex: 1H); 10.1
| -
Srdffifddsy with
de in 80 cnB of

i sot hi ocyanat e.
C for 18 hours.

6

The

After cooling, the reaction nmedium is concentrated under reduced pressure

(1 kPa) at a tenperature in the region of 40C, taken u

pin 100 cnB8 of

wat er and extracted wi th dichloronethane. The organic phases are conbi ned,
washed with 50 cnB of (2R&1 ef ~ANENed3 olerPWagReRY bhT SuPpPReRolfi | tered and
t hen concegtrated under, reducedlgressur £% gﬁg% at a tenperature in the

tion o

ewvgrocylorifeet &r g0

regi on of 4

obt a1 hed | I RELRS] i PYAL BovBtFnEks - AePert vty Epbt L SERFEAFL - 200
T oo criged &Re @ B AR S P A M dad e P Y

di hydr ochl ori dé: A"sof ution

N-[ (1RS)-1- L= 2 - j i i 3 of SN
L(1RS) - 1-bydp OXyBELAYL 2 2ehe- Pé&f@h”éﬁk)fié‘é’é]%ftﬁg‘gg&r% N #eonB of

hydrochl oric acrd Is heate enperature 1nt

hours. The regaeibANmIkXLYEL]LScEARERPEEBEEIuNALET rEQUUER I PESSSHE ©

(1 kPa) at a temperature in the region of 40°C. 7.9 g

of (2RS)-2-amino-3-(2-pyrazinyl)-l-propanol

dihydrochloride are obtained in the form of a black

paste [mass spectrum: DCI m/z = 154 MH']

N-[ (1RS)-1-Hydroxymethyl-2- (2-pyrazinyl) -

ethyl]lacetamide: 2.8 g of sodium borohydride

are added

to a solution of 8.5 g of ethyl (2RS)-2-acetylamino-

3- (2-pyrazinyl)propanoate in 100 cm® of ethanol and the

mixture is then stirred at a temperaturé in the region

of 20°C. After 18 hours, the reaction medium

3 3

up in 50 cm’ of water and 100 cm

is taken

of dichloromethane and

the agqueous phase is concentrated under reduced

pressure (1 kPa) at a temperature in the region of

40°C. 11 g of N-[(1RS)-1-hydroxymethyl-2-(2-pyrazinyl)-

ethyllacetamide are obtained in the form of a brown

paste ['H NMR spectrum (300 MHz, (CDs;),S0-d¢ with

addition of a few drops of CD;COOD-d; 6 in ppm): 1.71

(s: 3H); 2.81 (dd, J = 14.5 and 9 Hz: 1H); 3
= 14.5 and 5 Hz: 1H); 3.35 (dd, J = 11 and 6

(dd, J = 11 and 5 Hz: 1H); 4.11 (mt: 1H); 7

.03 (dd, g
Hz); 3.42
.75

18



(1 kPa) at a tenperature in the region of 40C. 7.9 g of
(2RS) - 2- am no- 3- ( 2- pyrazi nyl ) -1-propanol di hydrochl oride are obtained in
the formof a black paste [mass spectrum DCl mz = 154 M+ _
N-[ (1RS) - 1- Hydr oxymet hyl - 2- (2- pyrazinyl ) - et hyl ] acet ani #&0%918-FCF sodi um
borohydride are added to a solution of 8.5 g of ethyl (2RS)-2-acetylam no-
3-(2-pyrazinyl)propanoate in 100 cnB &£3ethanol and the nixture is then
stirred at a tenperature in the region of 20C. After 18 hours, the
reaction nediumis taken wup in 50 cnB of water and 100 cnB of
di chl oronet hane and the aqueous phase is concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 40C 11 g of
N-[ (1RS) - 1-nagriskpietdhy 1T 2= (-PyHzazi (yFH)-; 8 M3 | btetdBm de fJarkz obt ai ned in
the formof a brown aste [1H NWR Zéectrum(BOO WMHz, (CD3)2S0-d6 with
addi ti on oflH :feﬂm%ﬂo@érﬁdmd@@[; - i pprHYIN. 71 (s: 3H); 2.81 (dd, J
= 14.5 and 9 Hz: 1H); 3.03 (dd, J = 14.5 and 5 Hz: 1H); 3.35 (dd, J = 11
and 6 Hz): 3.42 (ddEth 1((12Pa$9¢%*4%%t31#®f?1w"13r (qnpyma9inyA )75 ST00019- PCT
123 (residual d,_J = 8.5 Hz:;; 0.5H) 8.45 (d, J =.2.5 Hz: H).; 8.50 (broad
s: 1H); 8. 5% BROfg )1?2 Efhy PE( ?1’{5)599-18& |dirﬁ’ﬁ}§939€§- 692332% nyl ) - _
pr opanoat e: N j,.um _hy | de e,.adde dropwi se to a solution
of 14 g of d&%i)t“ﬁ;%% q’%gace o%%a’%rgr{g-g{- (()'ézl r(ggzidnﬁﬁq%lﬁ yl)mal onate in 240 cnB

2-acetylamino-2-(2-pyrazinylmethyl)malonate in 240 cm®

of ethanol and the mixture is then stirred at a

temperature in the region of 20°C. After 1 hour, the

reaction medium is neutralized with 6 cm® of 12N

hydrochloric acid. After stirring for 2 hours.at a

temperature in the region of 20°C, the reaction medium

is filtered and the filtrates are then concentrated

under reduced pressure (1 kPa) at a temperature in the

region of 40°C. The residue is taken up in 200 cm® of

dioxane, refluxed for 2 hours and concentrated as

above. 8.5 g of ethyl (2RS)-2-acetylamino-

3-(2-pyrazinyl)propanoate are obtained in the form of a

cream-coloured solid ['H NMR spectrum (300 MHz,

(CD3)280-dg & in ppm): 1.13 (t, J = 7 Hz: 3H); 1.80 (s:

3H); 3.12 (dd, J = 14 and 8.5 Hz: 1H); 3.22 (dd, J = 14

and 6 Hz: 1H); 4.07 (g, J = 7 Hz: 2H); 4.71 (mt: 1H);

8.36 (d, J = 8 Hz: 1H); 8.52 (d, J = 2.5 Hz: 1H); from

8.55 to 8.65 (mt: 2H]).

Diethyi 2—acetylamino-2—(2—pyrazinylmethyl)—
malonate may be prepared according to C. Petermann and

J.L. Fauchere; Helv.Chim.Acta (1983), 66(5), 1513-1518.
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of ethanol and the mxture is then stirred at a tenperature in the region
of 20C. After 1 hour, the reaction nmediumis neutralized with 6 cn8 of 12N
hydrochloric acid. After stirring for 2 hours at a tenp in. the
region of 20C, the reaction nedium is filtered and the ﬁﬁ%’g&ére t hen
concentrated under reduced pressure (1 kPa) at a tenperature in the
regi on of 40C. The residue is taken ué%4n 200 cnB of dioxane, refluxed for
2 hours and concentrated as above. 8.5 g of ethyl (2RS)-2-acetyl am no-
3-(2-pyrazinyl)propanoate are obtained in the formof a creamcol oured
solid [1H NWR spectrum (300 MHz, (CD3)2S0-d6 S in ppm : 1.13 (t, J =7
Hz: 3H) ; 1.80 (s: 3H); 3.12 (dd, J = 14 and 8.5 Hz: 1H); 3.22 (dd, J =
and 6 Hz: 1E¥amples 24 and_25 y: 2H): 4.71 (nt: 1H); 8.36 (d, J = 8 Hz:

1H); 8.52 (d, J = 2.5 . A1H) ;. f 8. 55 8,65, . 2 . Di hyl

Zl_i)acet yl am'( no- 2- ( 2- pyflgi?‘ﬂm?ﬁé?ﬁmﬁﬁmﬁggé' ﬁﬁglﬁgiﬁPégﬂaz ed agf:o)r/di ng to
C. Pet d J,L, F h : v, Chi m A 83 66 1513-1518.
STo0016- P2 1AL BR ARG RUTHE argeabToReE A bAoAl Tt ORTOIE: di hydlr o

2 thi azol y1 4.y ) €9ABLhoTGaA. 20 4= L5 IUREO! Mhan somer o

|
met hyl ) - 4, 0-2-t ofyl amne, “enanti onef én racem c¢ m xture of

0.75 g of (4RS)-4-(1-;nidazal ¥! qekbyle- d£50dhBYgr g¥y-

(4RS)-4-(l-imidazolylmethyl)-4,5-dihydroxy-

14

2-thiazolylamine is separated on a Chiralcel OD10u
column in a heptane/2-isopropanol/triethylamine mixture
(80/20/0.1 by volume). The fractions containing the
expected product are combined and then concenprated
under reduced pressure (1 kPa) at a temperature in the
region of 40°C to give 0.215 g of 4-(l-imidazolyl-
methyl)-4,5-dihydro-2-thiazolylamine, enantiomer A and
0.21 g of 4-(l-imidazolylmethyl)-4,5-dihydro-
2-thiazolylamine, enantiomer B.
4-(l-Imidazolylmethyl)-4,5-dihydro-
2-thiazolylamine, enantiomer A: 'H NMR spectrum (300
MHz, CD3)280-dg, & in ppm): 2.93 (dd, J = 11 and 7 Hz:
1H); 3.25 (dd, J = 11 and 7 Hz: 1H); 4.03 (d, J = 6 Hz:
2H); 4.38 (mt: 1H); 6.49 (unresolved complex: 2H); 6.88
({broad s: 1H); 7.20 (broad s: 1H); 7.64 (broad s: 1H).
4-(1l-Imidazolylmethyl)-4,5-dihydro-
2-thiazolylamine, enantiomer B: 'H NMR spectrum (300
MHz, CD3)2S80-ds, O in ppm): 2.96 (dd, J = 11 and 7.5 Hz:
1H); from 3.20 to 3.40 (mt: 1H); 4.05 (d, J = 6 Hz:
2H); 4.41 (mt: 1H); 6.88 (broad s: 1H); 7.20 (broad s:

1H); 7.64 (broad s: 1H).



2-thiazolylam ne is separated on a Chiralcel OD10g colum in a

hept ane/ 2-1 sopropanol /triethylamne m xture (80/20/0.1 by volune). The
fractions containing the expected product are conblnedgyyﬁdﬂyﬂ}c
concentrated under reduced pressure (1 kPa) at a tenperature int

region of 40C to give 0.215 g of 4-(14} gldazolyl met hyl ) - 4,

5-di hydr o- 2-t hi azol yl am ne, enantloner and 0.21 g of

4-(1-i m dazol yl net hyl ) -4, 5-di hydro- 2-thiazolylam ne, enantioner B.

4- (1-1m dazol yl net hyl ) -4, 5-di hydro- 2-thi azol yl am ne, enantioner A: 1H NWR
spectrum (300 MHz, CD3)2S0-d6, Sin ppm : 2.93 (dd, J = 11 and 7 Hz:

TH . o 49 (unresol ved Elntslt z%nmda@@g%%%éd_ $ %}lhﬁ% (broad s
R ;zgﬁyfzg;rt]%%%ﬁlﬁ’a%l@%epse%d% MY s PRC tdt@ré{?@?’%"g‘ a%ﬁlz%r%&l?») 250- d6r s

IAanEp?L : J%—l% a&‘éfj’ar]e ad]diecﬁgtq}( r77t %d%tl&{_%%f ]E roagJ 2& t%ro’t Eat 0\}% br oad S:

1H); 7.64 ghrqagss:-4lH)- iU AGkA ) -4, 5-dihydro-
(4RS) - 4 (1- Inldazolylnethyl) 5}gihydro- 2- thlazolylanlne 5 cnB of 4N

hydr ochl or lzctalqla(idlm]@abm&tﬁ e raddedn’t @ fadekdniegn fofl 1bwdd Gyof

tert-butyl N [(4RS)-4-(1-im dazolyl nethyl)-4,5-dihydro-

2-t hi azol ylajggdrtiampicf inethaard oo dicearilese ftdld avestkthiyon medium.
After stirring at a temperature in the region of 20°C
for 48 hours, the reaction medium is concentrated under
reduced pressure (1 kPa) at a temperature in the region
of 40°C and washed with isopropyl ether, with'ethyl
acetate and then with methanol. The suspension obtained
is filtered and the filtrate is evaporated as above and
then chromatographed on a column of silica gel, eluting
with a mixture of dichloromethane/methanol/28% aqueous
ammonia (50/5/1 by volume). The fractions containing
the expected product are combined and then concentrated
under the above conditions to give 0.33 g of
(4RS)-4- (l-imidazolylmethyl) -4, 5-dihydro-2-thiazolyl-
amine in the form of a wviscous vellow oil ['H NMR
spectrum (300 MHz, CD3),S0-ds, & in ppm): 2.93 (mt: 1H);
3.26 (mt: 1H); 4.03 (d, J = 6 Hz: 2H); 4.39 (mt: 1H);
6.49 (unresolved complex: 2H); 6.87 (mt: 1H); 7.20 (mt:
1H); 7.63 (broad s: 1H)].

Tert-Butyl N-[ (4RS)~-4-(l-imidazolylmethyl)-
4,5-dihydro-2-thiazolyllcarbamate: 0.21 g of imidazole
predissolved in 10 cm® of dimethylformamide is added to

a solution of 0.085 g of sodium hydride in 20 cm® of



addi tion of nethanol to dissolve the reaction nedium After stirring at a
tenperature in the region of 20C for 48 hours, the reaction nediumis
concentrated under reduced pressure (1 kPa) at a tenperg%g&g %Q %ge regi on
of 40C and washed with isopropyl ether, with ethyl acet % Frén with
met hanol . The suspension obtained is filtered and the filtrate is
evapor ated as above and then chronat phed on a colum of silica gel,
eluting with a m xture of dichloromethane/ net hanol/28% agueous ammoni a
(50/5/1 by volunme). The fractions containing the expected product are
-conbi ned and then concentrated under the above conditions to give 0.33 g
of (4RS)-4-(1- |n1dazolylneth ) -4, 5- dlhydro 2-thiazolyl- amne in the form
of a vi scouStPeFhywt BFWa[“iﬂeNMQ t@ﬁec?@"teu BOCHOR MY 18S3Y$S0-d6, S in ppm)
2.93 (nt: F% 03 % %%) 39 (m: 1H); 6.49
(unr esol ved? 8ﬁBP§?rggh)a §°§?t€ﬁp'% WﬁﬁtFQ 7.63 (broad s:
1H)]. Tert-Bu S) 4 &1 q@ _
4, 5- dlhydroﬁ2&¥ﬁ|§§ CEPpATREEY %ff§ &%ﬂgfolé 8%& Fggolved in 10
cmB of dime hxh& b $ ﬁgg%d 1 c%P'U gg 8£hg19§ InPhe SOGI UM
hydride in n% g?gg 888%8 f%% épnethnyorwanl g?ter The” sodi um
hydri de hasadééaaﬁﬁaaﬁﬁ@ mﬁx%%&%th%nﬂWédléiﬂFEéH?%k'%U%%hlerature
N-[ (4RS) - 4- (p- t ol uenesul phonyl oxynet hyl') - 4, 5- di hydr o- i azol yl ] car bamat e
in 10 cnB ofndtRet behfieanem gecics for 3 hours. The reactlon medium

is diluted with ethyl acetate, washed with water, dried

over magnesium sulphate and then concentrated under

reduced pressure (1 kPa) at a temperature in the region

of 40°C. The residue obtained is chromatographed on a

column of alumiha, eluting with ethyl acetate and a

mixture of ethyl acetate/methanol (80/20 by wvolume).

The fractions containing the expected product are

combined and then concentrated under the above

conditions to give 0.25 g of tert-butyl

N-[ (4RS)-4-(l-imidazolylmethyl) -4, 5-dihydro-

2-thiazolyl]carbamate in the form of a sticky vellow

mass [mass spectrum: DCI m/z=283 MH' m/z=183

(M-CsH,02) '] .

Tert-Butyl N-[ (4RS)-4- (p-toluenesulphonyloxy-

methyl)-4,5-dihydro-2-thiazolyl]lcarbamate: A solution

of 0.8 g of tert-butyl N-[ (4RS)-4-hydroxymethyl-

4,5-dihydro-2-thiazolyl]carbamate, 0.76 g of

p-toluenesulphonyl chloride and 0.56 cm® of

triethylamine in 25 cm® of dichloromethane is stirred

for 16 hours at a temperature in the region of 20°C.

The solution obtained is concentrated under reduced



added and the m xture is then stirred at a tenperature in the region of
70C for 3 hours. The reaction medium is diluted with ethyl acetate, washed
with water, dried over nagnesium sul phate and then con ) der
reduced pressure (1 kPa) at a tenperature in the regio;§¥§6§ﬁ§¥¥qﬁe

resi due obtained is chromat ographed on 2 colum of alumna, eluting with
ethyl acetate and a m xture of ethyl 3 et at e/ net hanol (80/20 by vol une).
The fractions containing the expected product are conbined and then
concentrated under the above conditions to give 0.25 g of tert-butyl

N[ (4RS)-4-(1- inidazolylnethyl) 4, 5-di hydro- 2- thiazolyl]carbanate in the

f or m of astlcksy eIIow masssectru m z=2 MH+ m z=183
(M C5H7CR) p_,l_r]es & tUIBdtRA r@t[ (a4§§m Y‘?)t‘f%? uJerheEl&‘f’ p’ﬁ%%?’&x?f

met hyl ) - 4, o 2-1thi azql.yl] carba A so i on of
tert-butyl 41\9— & LYRRTEGK HyT=* % %bth l?h?‘éﬁbfi???cg}[barmte

2“17360]9 ST Ch ]:t QA l£ an?kggwl rreﬁ}#%ﬁ%%@gé@r&@n % Céihlg.{lhgkam e 2

OI’T'E'[ ours at a tenper ure in the

regi on of %q aT 215 Ol i 101 1Dt N s 6 5, GO et &b €8 Undgk,, T educed
ST00019- PCT 127 pressure (1 kPa) at a terrperature in the region of 40C

The evaporq{él@htr@sg e okbaidiedy ivsi tiird frhedebye &€hronmat ography at

at nospheri c pressure on a colum of
cyclohexane/ethyl acetate (70/30 by volume) and
collecting 30 cm® fractions. The fractions containing
the expected product are combined and then concentrated
under the above conditions. 0.8 g of tert-butyl
N—[(4RS)—4—(p—toluenesulphonyloxymethyl)—4,5—dihydro—
2-thiazolyl)carbamate is obtained in the form of a
white solid ['H NMR spectrum (300 MHz, CD;l;, & in ppm):
1.48 (s: 9H); 2.46 (s: 3H); 3.10 (dd, J = 11.5 and 5.5
Hz: 1H); 3.33 (dd, J = 11.5 and 8.5 Hz: 1H); 3.97 (44,
J = 9.5 and 8 Hz: 1H); 4.06 (dd, J = 9.5 and 4.5 Hz:
1H); 4.43 (mt: 1H); 7.36 (d, J = 8 Hz: 2H); 7.80 (4, J
= 8 Hz: 2H); from 8.50 to 9.40 (véry broad unresolved
complex: 1H)].

Tert-Butyl N-[ (4RS)-4-hydroxymethyl-
4,5~-dihydro-2-thiazolyl]carbamate: 10 cm® of aqueous 1N
sodium hydroxide are added to a solution of 2 g of
tert-butyl 2-[(tert-butoxycarbonyl)imino]-

(4RS)-4-[ (tert-butoxycarbonyl)oxylmethyl-
1,3-thiazolidine-3-carboxylate in 20 cm’® of methanol and
the mixture is then stirred at a temperature in the

region of 20°C for 4 hours. The reaction mixture is

concentrated under reduced pressure (1 kPa) at a



silica gel

(particle size 60-200; dianmeter 2 cm height 25 cm, eluting

with a mxture of cyclohexane/ethyl acetate (70/30 by vol une) and
30 cnB fractions. The fractions containing the exgected pr oduct
are combined and then concentrated under the above cond?T?3%?

col | ecting

tert-butyl
2-thi azol yl

spectrum (300 MHz, CD312, S in ppm) 1.48 (s: 9H); 2.46 (s: 3H); 3.10 (dd,

N-[ (4RS) - 4- (p- toluenesulphonyloxynethyl) 4, 5-di hydr o-
Jcarbamate is obtained in £48 formof a white solid [1H

J = 11.5 and 5.5 Hz: 1FD; 3.33 (dd, J =11.5 and 8.5 Hz: 1H); 3.97
9.5 and 8 Hz: 1H); 4.06 (dd, J 9. 5 and 4.5 Hz: 1H); 4.43 (m: 1

7.36 (d, J

=8 Hz: 2H); 7.80 (d, J = Hz: 2H); from8.50 to 9.40 (very

broad unr es@mwa@ml Bx: thef) fegTent OBu5 OPCN- TheRspsadugdpbxpiaeryl| -

4, 5-di hydro-2-thi azol yl ] carbamate: 10 cnB of aqueous IN sodlun1h¥droxide

are added ti® EFAURNDBI3® ool mateputfiltered and washed wi

1 3+t i az0l Yo ACCR b 3A% then, WhtR R EF o niob 8 ébg? S ure 15

then stirr
reacti on m

Caken up 1130 B B st ere e B et R mﬁtéeébm oprained 1

-tﬁi%ﬁte%@%%%ﬁ%@ayﬂaéé??aﬁﬁéga %Oégiﬁ%s kPa) at
tere
[mass spectrum: DCI m/z=233 MH™ m/z=177 (M-C4Hy)'].
Tert-Butyl 2-[(tert-butoxycarbonyl)imino]-
(4RS) -4-[ (tert-butoxycarbonyl) oxylmethyl-
1,3-thiazolidine-3-carboxylate: 10.91 g of di-tert-
butyl dicarbonate and 2.81 cm® of triethylamine are
added to a solution of 1.98 g of (4RS)-4-hydroxymethyl-
4,5-dihydro-2-thiazolylamine in 20 cm® of
dichloromethane, and the mixture is then stirred at a
temperature in the region of 20°C. After 4 hours, a
further 3 cm’® of triethylamine are added and the mixture
is then stirred for 16 hours at a temperature in the
region of 20°C. 50 cm® of water are added to the
reaction mixture and the phases are separated after
settling has taken place. The organic phase is dried
over magnesium sulphate, filtered and concentrated
under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 7 g of tert-butyl 2-[(tert-butoxy-
carbonyl)imino] - (4RS) -4-[ (tert-butoxycarbonyl)oxy] -
methyl-1,3-thiazolidine-3-carboxylate are obtained in

the form of a white solid [mass spectrum: DCI m/z=433

MH+ m/z=333 (M—C5H702)+] .

g of
NVR

(dd,
H)

t hyl

a

J



ethyl acetate and then with water. 0.37 g of tert-butyl

N-[ (4RS) - 4- hydr oxynet hyl -4, 5-di hydro-2-t hi azolyl] carbamate is obtained in
the formof a white solid [mass spectrum DC nfz=233 M+ m z=177

(M CAH7)+]. Tert-Butyl 2-[(tert-butoxycarbonyl)imno] ST00019-PCT
(4RS)-4-[(tert-butoxycarbonyl)oxy] nethyl- 1,3-thiazolidine-3-carboxyl ate:
10.91 g of di-tert- butyl dicarbonateldfd 2.81 cnB of triethylamne are
added to a solution of 1.98 g of (4RS)-4-hydroxynethyl

4, 5-di hydro-2-thiazolylam ne in 20 cnB of dichl oronethane, and the m xture
is then stirred at a tenperature in the region of 20C. After 4 hours, a
further 3 cnB of triethylam ne are added and the mxture 1is then stirred
for 16 hours at a tenptRat-wt-eHydrdhenetlegl oh, Bf¥d2AEAr50 cnB of water are
added to the reaction mxture and the phases are separated after settling
has taken 2 -adeladdhky bageme c dhaskutsonre£d90 ogerf nhghestvhusulphat e,
filtered and concentrated under reduced pressure (1 kPa) at a {enperature
in the reg of? divdpowxy 71l ghivireeymepuy ety | teieubas oky-500 cm” o
carbonyl)imno]-(4RS)-4-[(tert-butoxycarbonyl)oxy] - ,

net hyl -1, 3-8%i et e BC af HdxyT ot bl BFed obt af néﬂ“‘PﬂraFHéef oPntBe a white

solid [mass spectru 1&5%:niz:433 3 n z=333 %éACBkWCQ%f% ST00019- PCT 129
(4RS) - 4- by B9y | LO0SE di A5 3 O 57 of BF ahPAGE. W SBLGERBR OF 90 g of
1_tert_bUtygéoled to a tempefature in the region of 20°C and is
then concentrated under reduced pressure (1 kPa) at a
temperature in the region of 50°C. The residue obtained
is taken up in 100 cm® of water, basified with 100 cm’
of 5N sodium hydroxide and then concentrated as above.
The oil obtained is stirred for 20 hours at a

3 of ethanol,

temperature in the region of 20°C in 300 cm
filtered and washed with 5 times 50 cm® of ethanol and 3
times 100 cm® of methanol. The various filtrates are
combined, evaporated under reduced pressure (1 kPa) at
a temperature in the region of 40°C and then
crystallized from 400 cm® of ethanol to give 31 g of
(4RS) -4-hydroxymethyl-4,5-dihydro-2-thiazolylamine in
the form of a white so0lid melting at 122°C [infrared
spectrum (KBr): 3311; 3164; 1648; 1601; 1349; 1051 and
982 cm™].

1-tert-Butyl-3- (2-hydroxy-1-hydroxymethyl-
ethyl)thiourea: 30.4 cm® of tert-butyl isothiocyanate
are added to a solution of 14.6 g of 2-amino-

3 of ethanol, and the mixture

1,3-propanediol in 245 cm
is then stirred at a temperature in the region of 20°C

for 94 hours. The reaction medium is concentrated under



3-(2- hydroxy-1-hydroxymnet hyl et hyl )t hi ourea in 500 cnB of

6N hy

drochloric

acid is stirred at a tenperature in the region of 100C. After 3 hours, the
reaction mxture is cooled to a tenperature in the region of 20C and is

t hen concentrated under reduced pressure (1 kPa) at a tsm@pEeBRe+PeTi n the
regi on of 50C. The residue obtained is taken up in 100 cnB8 of water,
basified with 100 cnB8 of 5N sodi um hydpoxi de and then concentrated as
above. The oil obtained is stirred for 20 hours at a tenperature in the
region of 20C in 300 cnB of ethanol, filtered and washed with 5 tinmes 50
cnB of ethanol and 3 tinmes 100 cnB of nethanol. The various filtrates are

conbi ned, evaporated under reduced pressure (1 kPa) at

a tenpe

the region Qfq 4G gndbdden oyl ldzed f&ppeAlBueaB;af tathan
g of (4RS)-4-hydr oxymet hyl - D T e r Tor

white solibimddngrl h2Gddiduares s Bpeel ¢am f KBrhix8324a; osméo 1648;

1601; 1349; 1051 and 982 cm 1]

rature in
kohO give 31
e formof a

1-t ert - But Wm’3of2 peydoaeyn cthedroxyde ity lcm’ebly exhanoedr,eandB3@ie cn8 of
tert-butyl isothiocyanate are added to a solution of 14.6 g of 2-am no

1, 3- pr opanegiagiudtn X5 idnBemdd etffarand tneh tdeiedxinre desichehostirred at
a tenperature in the region of 20C for 94 hours. The reaction nmediumis
concent r at eghdgriare IPEuns0 ¢ ddueRal) priesautempsrabPayeaing

tenperature in the region

the region of 60°C. 30 g of l-tert-butyl-3-(2-hydroxy-

l1-hydroxymethylethyl) thiourea are obtained in the form

of a white solid ['H NMR spectrum (250 MHz, (CD;)2SO-dg,

0 in ppm): 1.42 (s: 9H); 3.38 (mt: 2H); 3.54

(mt: 2H);

4.17 (unresolved complex: 1H); 4.70 (t, J = 5'Hz: 2H

7.08 (d, J = 8 Hz: 1H); 7.38 (s: 1H]).

Example 26

)

(+)-(4R) -4- (4-Thiazolylmethyl)-4,5-dihydro-2-thiazolyl-

amine dihydrochloride

A solution of 1.75 g of N-(tert-butyl)-

N’-[(1R) -1-hydroxymethyl-2-(4-thiazolyl)ethyl]thiourea

in 20 cm® of 6N hydrochloric acid is heated at a

temperature in the region of 110°C for 20 hours. The
reaction medium is concentrated under reduced pressure
(1 kPa) at a temperature in the region of 60°C, taken
up in 5 cm® of ethanol and then concentrated under the
same conditions as above. The residue is taken up in 5
cm® of ethanol and the product is then filtered off and
dried in a desiccator under reduced pressure (0.1 kPa)
at a temperature in the region of 40°C. 0.54 g of (+)-

(4R) -4- (4-thiazolylmethyl)-4,5-dihydro-2-thiazolylamine



of 40C and the residue is slurried in a mxture of 160 cnB of petrol eum
ether and 26 cnB of ethanol, and the product is filtered off and then
dried in a desiccator under reduced pressure (0.1 kPa) at a tenperature in
the region of 60C. 30 g of 1-tert-butyl-3-(2-hydroxy- ST00019-PCT

1- hydroxynet hyl et hyl )t hi ourea are obtained in the form of a white solid

[ IH NWVR spectrum (250 MHz, (CD3) 2S0-dG,; S in ppm: 1.42 (s: 9H); 3.38
(m: 2H); 3.54 (nt: 2H); 4.17 (unresol ved conplex: 1H); 4.70 (t, J = 5 Hz:
2H); 7.08 (d, J =8 Hz: 1H); 7.38 (s: 1H]). Exanple 26

(+)-(4R) -4-(4-Thi azol yl net hyl ) -4, 5-di hydr o- 2-t hi azol yl - am ne
dihydrochloride A solution of 1.75 g of N-(tert-butyl)-

LUIR) - 1-ByraxspRt BYiag- (4 bBLazaed | 181 BKL] cbbhodked chBag0 ciB of ON

hydrochlorlc |d I's heated at a tenperature In e region of 110C for 20

hours. The c{:?_@ﬁ}éansg@g&uﬁél§1ﬁ$n5§nﬁ.ng@d[LH‘Ci\ﬁ\ERr@;ﬁé@@ﬂn@r esgare (1 kPa)
at a tenperature in the region of 60C, taken wup in'5 cnB of ethanol and

then conceniiatl edepnoen-die SSﬁ@Epﬁﬁﬁdlj!@ﬂS(@@ aboye.3 The (ggidye is taken
up in 5 cnB of ethanol and the product is then filtered off and dried in

a desi ccat o= underanedecedHpr esENEE3(081(8Ra)T atla.beapdratHze in the
region of 40C. 0.54 g of (+)-
(4R) - 4- (4-t hHazolybBethytk ) 1K) 5- Ai BYdI(d, 2t ki azBky| aH) Ne9STB0QE9- PCT 131
di hydrochloride is obtained in the formof a cream

= 2 Hz: 1H); 9.18 (unresolved complex: 1lH); 9.66

(unresolved complex: 1H); 10.04 (broad s: 1H); (aif =

+24.2 +/~ 0.8 at a concentration of 0.5% in methanol)].

N- (tert-Butyl)-N’-[(1R)-1-hydroxymethyl-
2-(4-thiazolyl)ethyllthiourea: A solution of .2.5 g of
tert-butyl N-[(1R)-1l-hydroxymethyl-2-(4-thiazolyl) -
ethyl]carbamate in 20 cm® of 6N hydrochloric acid and 20
cm® of dioxane is stirred at a temperature in the region
of 20°C for 18 hours. The reaction mixture is
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 40°C. 1.9 g of'a white
solid are obtained. The solid obtained is taken up in 6
cm® of absolute ethanol and 2 cm’ ofbtriethylamine are
added, followed by addition of 2.1 cm’® of tert-butyl
isothiocyanate. The mixture is stirred at a temperature
in the region of 50°C for 20 hours. The reaction medium
is concentrated under reduced pressure (1 kPa) at a
temperature in the region of 40°C. The residue is taken
up in water and the aqueous phase is extracted with

dichloromethane. The organic phase is dried over

magnesium sulphate, filtered and concentrated under the



coloured solid nelting at 195C [ 1H NWR spectrum (300 MHz, (CD3)2S0-d6, S
in ppm : 3.67 (nt: 2H ; 3.41 (dd, J = 11.5 and 5.5 Hz: 1H); 3.68 (dd, J
= 11.5 and 8 Hz: 1H); 4.63 (nt: 1H); 7.59 (d, J = 2 Hzgmbidys QPE%.(d J 2
Hz: 1H); 9.18 (unresolved conplex: 1H); 9.66 (unresol ve corrpl ex:.

10.04 (broad s: 1H); (ab = +24. 2 +/ - J%)% at a concentration of O. 5%|n

met hanol)]. N (tert-Butyl)-N-[(1R)- ydr oxynet hyl
2-(4-thiazolyl)ethyl]thiourea: A solution of2.5 g of tert-butyl

N[ (1R) - 1- hydr oxynet hyl - 2- (4-thi azol yl)- ethyl]carbamate in 20 cn8 of 6N
hydr ochl oric acid and 20 cnB of dioxane is stirred at a tenperature in the
regi on 0C for 18 hours. he regction mxture is ncentrat ed under
reduced pr §C{teec(°?]al%l’§&)°n§t d e[éﬁﬁé'rdé‘ﬁuleg ik %q’i Cﬁfé’rl 9 g of a

wh | d d Th | k b
hsor ut Zoe'tuﬁ i x %tal%'f C St S R o & tte%&?ﬁe” a%er s

addi ti on of ;_, %fl% ft %rotodoutlyl f5 gg%tfhll\pc m xt ure is stl _rred

at a tenpera ure he region o f or ours he reacti on medi um

i's concent &uatetqlwidqr HRRUGERRISASY R (k130 R hATRA A, 1 L he

regi on of 40C." The resi up in water and the aqueous phase is

extracted wreh opiag RleRr qmettwqorﬁh%fow@ralqoahmw dii gghirover magnesi um
sul phate, filtered and concentrated under the ST00019- PCT 132 above

condi ti ons spEe rugsi(due Msizdri@h;) jea-digsidceat @bm) : - 1.41 (s: 9H);

an of

2.96 (dd, J = 15 and 7 Hz: 1H); 3.05 (dd, J = 15 and 7
Hz: 1H); 3.41 (mt: 2H); 4.62 (unresolved complex: 1H);
4.85 (t, J = 5 Hz: 1H); 7.21 (4, J = 8.5 Hz: 1H); 7.23
(broad s: 1H); 7.37 (d, J = 2 Hz: 1H); 9.04 (q, J = 2

Hz: 1H)].

Tert-Butyl N-[(1R)-1l-hydroxymethyl-
2-(4-thiazolyl)ethyl]carbamate: 1.59 cm® of
triethylamine are added with stirring to a solution of
3 g of BOC-D-(4-thiazolyl)alanine in 50 cm’ of
tetrahydrofuran. The reaction medium is cooled to a
temperature in the region of -18°C, followed by
addition, with stirring and under an inert atmosphere,
of 1.16 cm® of isobutyl chloroformate. After stirring
for 40 minutes at a temperature in the region of -15°C,
the reaction medium is rapidly filtered under cold
conditions and a solution of 0.85 g of sodium
borohydride predissolved in 6 cm® of water is then added
to the filtrates, at a temperature in the region of -
15°C and with stirring. After stirring for 18 hours at
a temperature in the region of 20°C, the reaction

medium is diluted with 100 cm’® of water and extracted



under reduced pressure (0.1 kPa) at a tenperature in the region of 40C.
1.75 g of N-(tert-butyl)- N -[(1R)-1-hydroxynethyl-2-(4-thiazolyl)ethyl]
thiourea are obtained in the formof a yellow solid [1H NVR_ spectrum (300
MHz, (CD3)2S0-d6, 8 in ppm) : 1.41 (s: 9H) 2.96 (dd, JSTOMPIZPCE 1z: 1H);
3.05 (dd, J = 15 and 7 Hz: 1H); 3.41 gnt: 2H); 4.62 (unresolved conpl ex:
1H);: 4.85 (t, J =5 Hz: 1H); 7.21 (d133 = 8.5 Hz: 1H); 7.23 (broad s:
1H); 7.37 (d, J =2 Hz: 1H); 9.04 (d, J =2 Hz: 1H]. Tert-Butyl

N-[ (1R) - 1- hydr oxynet hyl - 2-(4-thiazolyl)ethyl]carbamate: 1.59 cnB of
triethylam ne are added with stirring to a solution of 3 g of

BOC-D- (4-thiazolyl)alanine in 50 cnB of tetrahydrofuran. The reaction
medi um i s cebtledethyh acempee atThe drgamec repom b3 wageediwel thwed by
addition, with stirring and under an inert atnosphere, of 1. 16 cn8 of

i sobutyl cHY®Fe¥ ordeied g¥errmagnesivy sybehafee m hiderred andenperature in
the region of -15C, the reaction nediumis rapidly filtered under cold
condi tions GPRCA SR ERT HPGRT OF BB L OIPERF R L%r%%@br?ﬁeapredissolved in

6 cnB of water is then added to the fjil es t a tenperature . in the
regi on of -tﬂ%ﬁeﬁﬁﬁuﬁ\?t’ﬁ‘sﬁ"? r?%oﬁf?%rééﬁ‘rr% h% gFo‘?’L' lié@ﬁibgl?lét%} a
t enperature,i - regi on of G, the, react i ' | ] wi th 100
et of vt & ARG PP Ry e $55 4 20y TPELAPL | Saftbatia €6

are obtained in the form of a colourless-oil [infrared

spectrum (CCl,): 3442, 3368, 2980, 2932, 2874, 1710,

1501, 1392, 1367, 1243, 1171, 1048 and 875 cm™].

Example 27

(+) - (4R) -4- (3-Aminopropyl)-4,5-diydro-2-thiazolylamine
dihydrochloride

| A solution of 9.6 g of benzyl
N-[(4R)-4-(3-tert-butylthioureido)-5-hydroxypentyl]-

3 of 6N hydrochloric acid is heated at

carbamate in 50 cm
a temperature in the region of 110°C for 18 hours. The
reaction medium is concentrated under reduced pressure
(1 kPa) at a temperature in the region of 40°C, taken
up successively in 30 cm® of ethanol and 20 cm’ of
isopropanol, concentrating under the same conditions as
above between each washing. The solid obtained is taken
up in ethanél and diethyl ether, filtered off and dried
in a desiccator under reduced pressure (0.1 kPa) at a
temperature in the region of 40°C to give 2.8 g of
(+)-(4R) -4- (3-aminopropyl) -4, 5-diydro-2-thiazolylamine

dihydrochloride in the form of a white solid melting at

166°C ['H NMR spectrum (300 MHz, (CD3)2S80-ds, & in ppm):



with ethyl acetate. The organic phase is washed with water, dried over
magnesi um sul phate, filtered and concentrated under reduced pressure (1
kPa) at a tenperature in the region of 50C. 2.5 g of tert-butyl

N[ (1R) - 1- hydr oxynet hyl - 2- (4-t hi azol yl ) et hyl ] car bamat e S%"é’%%&i%d in the
formof a colourless oil [infrared spectrum (CCl4) : 3442, 3368, 2980,
2932, 2874, 1710, 1501, 1392, 1367, 1343, 1171, 1048 and 875 cm1].
Exanmple 27 (+)-(4R)-4-(3-Am nopropyl)-4,5-diydro-2-thiazolylam ne

di hydrochl oride A solution of 9.6 g of benzyl
N-[(4R)-4-(3-tert-butylthioureido)-5-hydroxypentyl]- carbamate in 50 cnB of
6N hydrochloric acid is heated at a tenperature in the region of 110C for
18 hours. Theomrkazhitom hedh utmis €dhceht8ht ot unddér; reddcetdgpr e3sure (1
kPa) at a tenperature in the region of 40C, taken up successively in 30
cnB of ethaholl aared 29 B#B i) / i Sop? opddhol I %olfﬂeefmciagifh@: ukider the same
conditions as__above between each washing. The solid obtained is taken up
in ethanol 4’ di®t hylHkt iBrl6f (YRERRA WY CORPHRFedPHl n % ¥esi ccat or under

e P B S el PSSR Bt 1y 0L B 0 0 o1V
post om (D0 AR BEB Il dy oy oel | R 09 L 50 L1 MR
0.4 at a concentration of 0.5% in methanol)].

Benzyl N-[(4R)-4-(3-tert-butylthioureido) -
5-hydroxypentyl]lcarbamate: 2.24 g of lithium chloride
are added with stirring to a solution of 16 g of ethyl
(2R) -5-{ [ (benzyloxy)carbonyllamino}-2-(3-tert-butyl-
thioureido)pentanoate in 200 cm® of ethanol and 100 cm®
of tetrahydrofuran. After stirring for 15 minutes at a
temperature in the region of 0°C, 2.24 g of sodium
borohydride are added. After stirring for 20 hours at a
temperature in the region of 20°C, a further 0.5 g of
sodium borohydride is added. The reaction medium is
filtered and the filtrates are concentrated under
reduced pressure (1 kPa) at a temperature in the region
of 40°C. The residue is chromatographed at atmospheric
pressure on a column of silica gel (particle size
60-200u; diameter 5.6 cm; height 40 cm), eluting with a
mixture of dichloromethane/ethyl acetate (8/2 by
volume) and a mixture of dichloromethane/ethyl acetate
(6/4 by volume). The fractions containing the expected
product are combined and then concentrated under the

above conditions. 9.6 g of benzyl N-[(4R)-4-(3-tert-



I

from1.55 to 1.85 (m: 4H); 2.81 (nt: 2H); 3.25 (dd, J = 11 and 6 Hz: 1H)
3.69 (dd, J =11 and 8 Hz: 1H); 4.27 (m: 1H); 8.16 (unresol ved conpl ex:

3H); 9.50 (broad unresolved conmplex: 2H); from9.50 to very broad
unresol ved complex: 1H); (a DO = +7.5 +/ 0.4 at a conceﬁ#&gﬁﬁﬁﬁgﬁFro.S@bin

met hanol )] . Benzyl N—[(4R)-4-(3-tert-qg%ylthioureido)-

5- hydroxypentyl ] carbamate: 2.24 g of Fi"thiumchloride are added with
stirring to a solution of 16 g of ethyl

(2R) - 5-{[ (benzyl oxy) car bonyl ] am no}-2-(3-tert-butyl- thioureido)pentanoate
in 200 cnB of ethanol and 100 cnB of tetrahydrofuran. After stirring for
15 mnutes at a tenperature in the region of 0C, 2.24 g of sodium

bor ohydr i deP@Fel Bybidr e adle br 5 kYA PR eREY bhcdprmate aret@ppringdire in the

region of 20C  .a further_0.5 f sodi ym borohydride is _added. The
reaction néH?uﬁ??sP°¥Tl?%r%dY§%ﬁ°Yh%lfir¥?£@@% CoWe €0t B under

reduced prepsptiechlakTl 1 BePELAL &0 e doian gl 9, The |
O P P SREoPL ey s o 5 I el g L
O hororehoeel iflasertal ey (SiAl sl e dte Ipeld o conlai e
condi tions. (GhfedoDiededanbldk| (HD) ;45 (B2t est HPO0ADPTG 13 =

8.5 Hz: 1H); 7.17 (broad s: 1H); 7.27 (t, J = 5.5 Hz:

1H); from 7.30 to 7.45 (mt: 5H)].

Ethyl (2R)—5—{[(Benzyloxy)carbonyl]amino}—

2-(3-tert-butylthioureido)pentancate: 7.5 cnﬁ'of tert-

butyl isothiocyanate are added to a solution of 13 g of

ethyl (2R)-2-amino-5-[ (benzyloxy)carbonyl]amino-

pentanoate hydfochloride in 200 cm® of ethanol, and the

mixture is then stirred at a temperature in the region

of 20°C. After 48 hours, the reaction medium is

concentrated under reduced pressure (1 kPa) at a

temperature in the region of 40°C to give 16 g of ethyl

(2R) ~-5-{ [ (benzyloxy)carbonyl]amino}-2- (3-tert-butyl-

thioureido)pentanoate in the form of a colourless oil

[mass spectrum: EI m/z=409 M" m/z=232 (C;13H14NO3)* m/z=142

(232-PhCH)* m/z=91 (C-H;)"].

Ethyl (2R)-2-amino-5-[(benzoyloxy)carbonyl]-

aminopentanocate hydrochloride: A solution of 12.5 g of

(2R) -2-amino-5-[ (benzyloxy) carbonyl]aminopentanoic acid

hydrochloride in 200 cm® of ethanol is cooled to a

temperature in the region of -20°C. 6.5 cm’® of thionyl

chloride are added dropwise and the mixture is then



but yl t hi our ei do) - 5- hydr oxypentyl ] carbamate are obtained in the formof a
yellow oil [1H NMR spectrum (300 MHz, (CD3) 2SO-d6, 8 in ppm : from 1.30
to 1.60 (m: 4H) ; 1.42 (s: 9H); 3.00 (m: 2H); from3.25 to 3.40 (nt:
1H); 3.45 (mt: 1H); 4.21 (unresol ved conplex: 1H): 4. 76T TN ed
complex: 1H); 5.02 (s: 2H); 7.09 (d, J = 8.5 Hz: 1H); 7.17 (broad s: 1H)
7.27 (t, J =5.5 Hz: 1H): from 7.30 £867.45 (nt: 5H)]. Ethyl

(2R) - 5-{[ (Benzyl oxy) car bonyl ] am no}- 2-(3-tert-butylthioureido)pentanoate:
7.5 cnB of tert- butyl isothiocyanate are added to a solution of 13 g of
et hyl (2R)-2-am no-5-[ (benzyl oxy) carbonyl ] am no- pentanoate hydrochl ori de
in 200 cnB of ethanol, and the mxture is then stirred at a tenperature in
t he regi on soirped. aiAf 2 etemehatnse imetheacedvbrn neli 207 ¢ sfoxoh@ent rat ed
under reduced pressure (1 kPa) at _a tenperature in the region of 40C to
give 16 g oroerfy| The orgast {9 baedipmxig carBotRt TaRPRcyoder3-tert - but yl -

t hi our ei do) pentanoate in the formof a col ourless oil nass ectrum E

M z=409 M+ FPFL0%3 PEISTUURICR] +Pi ;2422 FOTRPHENS J’rﬁd[z@@ﬁ {%%917 f .
byl (29 Gragng g Lbepzoy! g caghomy| 1) aaghentanoat e hydrochlor) de:
o010 OEDL BLLE0L P00 £ FLOAIBLeA S ROBL et B BohegPRsBL U 1 Che
mxture is thens SI000LRCToer m/z=295 wu'].
(2R) -2-Amino-5-[ (benzyloxy)carbonyl]amino-

pentanoic acid hydrochloride: 30 g of basic'copper IT

carbonate are added to a solution of 15.5 g of

D-ornithine hydrochloride in 1 dm® of water. The mixture

is heated at a temperature in the region of 100°C for 2

hours, filtered while hot and washed with water. The

filtrates are cooled to a temperature in the region of

20°C, followed by addition of 14.5 g of magnesium oxide

with stirring. The reaction medium is cooled to a

temperature in the region of 0°C, followed by addition

of 4 times 15.5 cm® of benzyl chloroformate. After 18

hours at a temperature in the region of 20°C, the

mixture is filtered. The solid is washed successively

3 of water and 3 times 30 cm’ of

with 3 times 30 cm
_diethyl ether and is then suspended in 500 cm’ of 1N
hydrochloric acid with a gentle stream of hydrogen
sulphide for 2 hours. The suspension is filtered and
the solid is washed with 0.5N hydrochloric acid. The
filtrates are brought to pH 4-5 with dilute aqueous

ammonia to give a white precipitate. After filtration

and drying in a desiccator, 12.5 g of (2R)-2-amino-



136 stirred at a tenperature in the region of 20C for 18 hours. The
reaction nediumis concentrated under reduced pressure (1 kPa) at a
tenperature in the region of 40C to give 13 g of ethyl %éRE-Z-anino 5-

[ (benzoyl oxy) carbonyl] ami nopentanoate hydrochl oride [#&990432B€Fum DCl
m z=295 M#]. (2R)-2-Am no-5-[(benzyl oxy)carbonyl]am no pentanoic acid
hydrochl oride: 30 g of basic copper I|l113tarbonate are added to a sol ution
of 15.5 g of D-ornithine hydrochloride in 1 dn8 of water. The m xture 1is
heated at a tenperature in the region of 100C for 2 hours, filtered while
hot and washed with water. The filtrates are cooled to a tenperature in
the region of 20C, followed by addition of 14.5 g of magnesiumoxide wth
stirring. The [Mbeaokiydexysdiamnony ldeoliedpen tanctienperisdt ure i n the regi on of
0C, followed by addition of 4 tinmes 15.5 cnB of benzyl chl orofornmate.
After 18 hbuAgoghlartidepearst ebgaimechdry édicorforim 2FCa whd temselldde is
filtered. The solid is washed_successively wth 3_tinmes 30 cnB of water
and 3 times [0 ¥R spechrenhyBOBt HBE . ahdDileSOnéh, sdsberer® | nfBY0 cn8 of 1IN

hydrochlori¢ acid wi,ith a gentle stream of hydrogen _sul phide for 2 hours.
The suspensﬁoﬁgi§°f9k§@ré%tén Hiting - glﬁﬂmﬁs2ﬁgéhéd1ﬁﬂﬂ 6. 3R) fydr ochl ori ¢

acid. The ¢f{iltrates are brought. to pH 4-5 with_.dilute eous ammonia to
give a whit ‘b%e2%5PP 8 &%5érfffwiﬁa@§o%° JnQSdﬁgﬁngG%ﬂ d desiccator,
12.5 g of (2R)-2-am no

Example 28

(+)-(4R) -4- (4-Hydroxybenzyl)-4,5-dihydro-2-thiazolyl-
amine hydrochloride

A solution of 0.2 g of N—(tert—butyl)—
N’'-[ (1R)-1-hydroxymethyl-2- (4-hydroxyphenyl)ethyl]-
thiourea in 2.6 cm® of 6N hydrochloric acid is heated at
a temperature in the region of 110°C for 18 hours. The
reaction medium is concentrated under reduced pressure
(1 kPa) at a temperature in the region of 55°C and is
then taken up successively in 10 cm® of isopropyl ether,
10 cm® of diethyl ether, 10 cm® of pentane, 10 cm® of

3 of isopropyl ether,

petroleum ether and 10 cm
concentrating under the same conditions as above
between each wash. The solid obtained is dried in a
desiccator under reduced pressure (0.1 kPa) at a
temperature in the region of 40°C to give 0.098 g of
(+)—(4R)—4—(4—hydroxybenzyl)—4,S—dihYdro—Z—thiazolyl—
amine hydrochloride in the form of an orange-coloured
solid ['H NMR spectrum (300 MHz, (CD3)2S0-ds, 8 in ppm):
2.78 (dd, J = 13.5 and 7.5 Hz: 1H); 2.88 (dd, J = 13.5

and 5.5 Hz: 1H); 3.26 (dd, J = 11.5 and 6 Hz: 1H); 3.55



ST00019- PCT 137 5-[ (benzyl oxy) car bonyl ] am nopent anoi ¢ acid hydrochl oride
are obtained in the formof a white solid [1H NWR spectrun1(300 N+E
(CD3)2S0-d6, Sin ppnm) : from 1.40 to 1.80 (nt: 4H); % %g% 3 11
(m: 1H); 5.02 (broad s: 2H); from7.25 to 7.45 (nt: ﬁ)%o ﬁ%
(+)-(4R) - 4- (4- Hydr oxybenzyl ) - 4, 5-di hydr o- 2-t hi azol yl - am ne hydrochlorlde A
solution of 0.2 g of N-(tert-butyl)- 138

' -[ (1R) - 1- hydr oxymet hyl - 2- (4- hydr oxyphenyl )ethyl]- thiourea in 2.6 cnB of
6N hydrochloric acid is heated at a tenperature in the region of 110C for
18 hours. The reaction nediumis concentrated under reduced pressure (1
kPa) at a te erature in the regi on of 55C and is . then taken u
successi vel §8d.n AGF s ofandoprogid : ekthler 440 W8 ofH)di @A & her, 10 cnB

of pentane,_10 cnB of ef)etrol eum et her and 10 cnB of is e(ggropyl et her,
concent rat ihg dhderiz heBame’ <bhdidi ohs™ & 2tRre 2}He'tv§a each wash. The

solid obtained is dri in.a de o) der ressure (0.1 kPa
at a tenpeC’“H’ﬁ?r% ‘fl‘f'em?%]g‘?’im ](S)"* z 410 Qﬁ q%;p i ( :
+)-(4R) - 4- %E‘Qéd , h r§r 2 hydr ochl ori de
|(n)t§1e %orn(fﬁrl%%\glg}r%cgge- l%eo}fjr edkg)I s)c/) |%I)7[ kl';I-]lml\zljﬁ/le spectrum 80)6 VHz, I

(CD3)2S0-d6, 6 in ppn) 2.78 (dd, J = 13.5 and 7.5 Hz: 1H); 288(dd J =
13.5 and 5% SHzt/-1H):5 2@ (aRhcentratie af & i inmetinmssl) |

N-(tert-Butyl)-N’~[(1R)-1-hydroxymethyl-
2- (4-hydroxyphenyl) ethyl]thiourea: 0.15 cm® of
triethylamine is added to a solution of 0.2 g of
4-[ (2R) -2-amino-3-hydroxypropyllphenol in 10 cm® of
absolute ethanol, followed by addition of 0.18 cm® of
tert-butyl isothiocyanate. The mixture is stirred at a
temperature in the region of 20°C for 18 hours and is
then heated at a temperature in the region of 60°C for
4 hours. After cooling, the reaction medium is
evaporated under reduced pressure (1 kPa) at a
temperature in the region of 40°C and then
chromatographed under an argon pressure of 60 kPa on a
column of silica gel (particle size 40-63u; diameter
2.5 cm;'height 29 cm), eluting with a mixture of
dichloromethane/methanol (98/2 by volume). The
fractions containing the expected product are combined
and then concentrated under the above conditions. 0.2 g
of N-(tert-butyl)-N’-[(1R)-1-hydroxymethyl-2-(4-
hydroxyphenyl)ethyl]thiourea is obtained in the form of
a colourless viscous oil ['H NMR spectrum (300 MHz,

(CD3)250-dg, O in ppm): 1.42 (s: 9H); 2.63 (dd, J = 13.5



ST00019-PCT 138 (dd, J = 11.5 and 7.5 Hz: 1H); 4.45 (nt: 1H); 6.74 (d, J =
8.5 Hz: 2H); 7.07 (d, J = 8.5 Hz: 2H); 9.09 (unresolved conplex 1H); 9.41
(s: 1H); 9.56 20 (unresolved conplex: 1H); 9.97 (broad s O%Fqg ££X D=
+9.5 +/- 0.5 at a concentration of O. 5@6in met hanol )] . ST000
N-(tert-Butyl)-N -[(1R) - 1-hydroxynethyl 2-(4-hydroxyphenyl) ethyl]
thiourea: 0.15 cnB of triethylanine i!$%dded to a solution of 0.2 g of
4-[ (2R) - 2- am no- 3- hydr oxypropyl ] phenol in 10 cnB of absol ute ethanol,
foll owed by addition of 0.18 cnB of tert-butyl isothiocyanate. The nixture
is stirred at a tenperature in the region of 20C for 18 hours and is then
heated at a tenperature in the region of 60C for 4 hours. After cooling,
t he reacti o?@&edi e i 3H) evapoPat@d, udder 18efuard pr-&s&gre L ;kBapmat a
tenperature |n t he reglon of 4OC and_t hen chronatographed under an argon
pressure of360° kPA dnt@ (RBF uffl) of 4sPPi dungerolyart Forelerze 1H0-63g;
di anet er 5 hei ght , 29 ¢cm), butln h a m xture
d|chIoronet%a%i?L%th%nol4 g8¥§ b}H éngy J Fr cﬁ?dngHEanapﬁing t he
expected pr %uc ar en conge tra; ? E ove
condi ti ons. € 2} %fﬁ %gft %u? I? [(1%)ﬂ g ox FR8F4-
hydroxyphqul)ﬁﬁiK*étféoygea g obtalned in the fornlof a colourless
viscous oil |1 spectrun1% b
4-[(2R) -2-Amino- 3 -hydroxypropyl) lphenol: A

solution of 2.2 g of tert-butyl N-[(1R)-1l-hydroxy-

methyl-2- (4-hydroxyphenyl)ethyl]carbamate in 24 cm’® of

dichloromethane and 4 cm® of dioxane is added, with

stirring and under an inert atmosphere, at a

temperature in the region of 20°C, to a solution of

20.5 cm® of 4N hydrochloric acid in dioxane. The mixture

is heated at a temperature in the region of 60°C for 18

hours and is then cooled and concentrated under reduced

pressure (1 kPa) at a temperature in the region of

60°C. The residue is taken up in 50 cm® of

dichloromethane, filtered, slurried in 20 cm® of diethyl

ether, filtered again, washed with twice 5 cm’ of

diethyl ether and then dried in a desiccator under

reduced pressure (0.1l kPa) at a temperature in the

region of 40°C. 1.4 g of 4-[(2R)-2-amino-~3-hydroxy-

propyl) Iphenol are obtained in the form of a beige-

coloured solid melting at 156°C ['H NMR spectrum (300

MHz, (CD3)3S80-d¢, & in ppm): 2.69 (dd, J = 13 and 9 Hz:

1H); 2.79 (dd, J = 13 and 5.5 Hz: 1H); 3.23 (mt: 1H);

from 3.30 to 3.45 (mt: 1H); 3.51 (ddd, J = 11.5 -5 and

4.5 Hz: 1H); 5.32 (t, J = 5 Hz: 1H); 6.73 (d, J = 8.5



(CD3)2S0-d6, 8 in ppm : 1.42 (s: 9H) ; 2.63 (dd, J = 13.5 ST00019- PCT 139
and 8 Hz: 1H); 2.72 (dd, J = 13.5 and 5.5 Hz: 1H); from 3.25 to 3.40 (nt:
2H); 4.29 (unresolved conplex: 1H); 4.83 (t, J = 4.5 Hz; . 6 (d, J
8 Hz: 2H); 7.05 (d, J =8 Hz: 2H): 7.15 (d, J = 8 Hz: 1%‘}&!‘%6"‘?%0% s
1H); 9.16 (s: 1H]. 4-[(2R) -2- Am no- 3- hydroxypropyl )] phenol: A solution of
2.2 g of tert-butyl N-[(lR)-l-hydroxyjf%%thyI-2-(4-hydroxypheny|)

et hyl ] carbamate in 24 cnB of dichloronethane and 4 cnB of dioxane is
added, with stirring and under an inert atnosphere, at a tenperature in
the region of 20C, to a solution of 20.5 cnB of 4N hydrochloric acid in

di oxane. The m xture_ 1is heated at a tenperature in the region of 60C for
18 hours aR8:i3Ht heh-EBoll€d dnd 8oRcBAtr atldd Gnaér(ﬁéaﬁéégveﬁressure (1

kPa) at a tenperature in the_region of 60C. The residue is taken up in 50
cn8 of di cﬁ&g?i)‘ﬁ’éf hg}ﬁ&e,’ #’i’ggeﬁgd, 1§I?t]Jrri ed in 20 cn8 of diethyl ether,
filtered again, masheg Lt e ¢ f iethyl ether and then dried in
a desiccator under r 8%%égub§@sgﬁié ggfg_Rﬁgfoﬁy%ﬁtsgﬁﬁerature inthe
region of 40C ,1. 4 f_4- 2-am . no; 3- hydr oxy- pr ) Lrh OF are
obianed | Rtk ?%?’%’%nge[ﬁéug%?%é’gﬂ88?8%1“2% Fainappigten) AL TN

spectrum (3 1 HER8) 230564 1.4 P 3&- d;,J = 13 and 9 Hz: 1H);
2.79 (dd, B e S m{l%l;ﬁrg.%a%lrﬁ% %?{)M H |

tetrahydrofuran is added, with stirring and under an

inert atmosphere, at a temperature in the region of
20°C, to a solution of 4.38 g of methyl BOC-D-
tyrosinate in 25 cm® of tetrahydrofuran. After addition
of 60 cm® of tetrahydrofuran, the reaction migture is
heated at a temperature in the region of 70°C for 3
hours. The reaction mixture is cooled and then
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 60°C. The evaporation
residue is dried in a desiccator under reduced pressure
(0.1 kPa) at a temperature in the region of 40°C and is
then chromatographed under an argon pressure of 60 kPa
on a column of silica gel (particle size 40-63u;
diameter 7 cm; height 24 cm), eluting with 10 dm® of a
dichloromethane/methanol mixture (98/2 by volume), 2 dm’
of a dichloromethane/methanol mixture (95/5 by volume)
and 2 dm’ of a dichloromethane/methanol mixture (90/10
by volume). The fractions containing the expected |
product are combined and then concentrated under the
above conditions. 2.2 g of tert-butyl
N—[(1R)—l—hydroxymethyl—2—(4—hydroxyphenyi)ethyl]—

carbamate are obtained in the form of a white foam [‘H



from3.30 to 3.45 (nt: 1H); 3.51 (ddd, J = 11.5 -5 and 4.5 Hz: 1H)
(t, J =5 Hz: 1H); 6.73 (d, J = 8.5 ST00019-PCT 140 Hz: 2H); 7.06 (d, J =
Q0

8.5 Hz: 2H); 7.95 (unresolved conplex: 3H); 9.37 (s: 1
N-[ (1R) - 1- hydr oxynmet hyl - 2- (4- hydr oxyphenyl ) et hyl ] car ba

; 5.32

Tert - Butyl
010 RGNt i on of

29.6 cnB of lithiumalumniumhydride at 1IMin tetrahydrofuran is added,
with stirring and under an inert atnb4phere, at a tenperature in't
20C, to a solution of 4.38 g of nmethyl BOC-D- tyrosinate in 25
cnB of tetrahydrofuran. After addition of 60 cnB of tetrahydrofuran, the

regi on of

reaction mxture is

hours. The reaction mxture i s cooled and then concentrated under
pressure (NMRPapeattram t(dffendtur e(d)tEe-degidniofpBdC TS elmpor ati on

residue is dried in a desiccator under reduced pressure

he

heated at a tenperature in the region of 70C for 3

r educed

(0.1 kPa) at a

t enper at ur @H)n 2hd 6r dgicon Jof= 4GC sl § 1z 1 R ©h? obdit 6ddaphed Lhder an

argon pressure of 60 kPa on a colum of silica gel (particle size 40-63g;
di anet er 7388} Shdizghtl4 dmem & WS P wh +4P 1008neeBF i a3 .50 (mt:
di chl or onet hane/ met hanol mi xture (98(501_2]! gi// vol une 2.dnB _of a

di chl or onetdrieAréthdmtl: iftiur%e 4%5
di chl or onet_hane/ net hangl i xture. (90/10 _volune) .. The fractions
cont ai ni ngYt ﬁe%e%écggg i g'éﬁc&d’a e 'coq"rﬁ?%‘edﬁbnd %hjejn ﬁ%%‘gt?at ed under

t he

YVt z: gHd) p 8BS ofda

1H) 1.

Example 29

(+) -4~ (4-Pyridylsulphanylmethyl)-4,5-dihydro-2-
thiazolylamine

A racemic mixture of 1.75 g of (4RS)-4-(4-
pyridylsulphanylmethyl) -4, 5-dihydro-2-thiazolylamine
dihydrochloride is separated on a Chiralcel OD 10u
column in a hepﬁane/z—isopropanol/triethylamine mixture
(80/20/0.1 by volume) to give 0.43 g of (+)-4-(4-
pyridylsulphanylmethyl)-4,5-dihydro-2-thiazolylamine [*H
NMR spectrum (300 MHz, (CDs3)2S0-ds, 6 in ppm): 3.12 (44,
J =11 and 6.5 Hz: 1H); 3.20 (d, J = 6.5 Hz: 2H); 3.44
(dd, J = 11 and 7.5 Hz: 1H); 4.32 (mt: 1H); 6.49

(unresolved complex: 2H); 7.30 (dd, J = 5 and 1.5 Hz:
20
2H); 8.37 (dd, J = 5 and 1.5 Hz: 2H), (ar) = +13.3 +/-

0.6 at a concentration of 0.5% in methanol)].

(4RS) -4- (4-pyridylsulphanylmethyl) -4, 5-
dihydro-2-thiazolylamine dihydrochloride: 5 cm® of 4N
hydrochloric acid in dioxane are added to a solution of

0.356 g of tert-butyl N-(4RS)-4-(4-pyridylsulphanyl-



i

above conditions. 2.2 g of tert-butyl

N-[ (1R) - 1- hydr oxymet hyl - 2- (4- hydr oxyphenyl ) et hyl | - carbamate are obtai ned
in the formof a white foam[1H ST00019- PCT 141 NWMR spectrum (400 Mz,
(CD3)2S0-d6, S in ppm) : 1.35 (s: O9H): 2.46 (dd, J = 145TIROEI+ECT 1H) .

2.68 (dd, J =14 and 6 Hz: 1H); from3.15 to 3.40 (m: 2H); 3.50 (nt:

1H) 4.61 (nm: 1H); 6.48 (d, J = 8.5 M2 1H); 6.65 (d, J = 8 Hz: 2H); 6.97
d, J =8 Hz: 2H); 9.11 (broad s: 1H)]. Exanple 29

+) - 4- (4- Pyridyl sul phanyl met hyl ) -4, 5- di hydro-2- thiazolylamne A racemc

m xture of 1.75 g of (4RS)-4-(4- pyridylsul phanyl methyl) -4,

5 di hydro-2-thi azolylam ne di hydrochloride is separated on a Chiralcel OD
10g = col ummethye heptandiiRrdsop opaimtd 1yl Etaybama e x5 ucw’ ¢80/ 20/ 0.1 by
volune) to give 0.43 g of (+)-4-(4-

pyri dyl sul preshanmst mid -20 5o Ieyid dg-cxcartsi - a2ald) |t n@ﬁtu{e NVR &peset rum (300
MHz, (CD3)2S0-d6, S in ppm : 3.12 (dd, A~ J = 11 and 6.5 3.20 (d, J
= 6.5 Hz: err?dru@t @ dcemperaturgdiy . thepreqipn af 3206t fOIEgL? 6. 49

(unresolve lex: 2 7, 30 J =5and 1.5 Hz 8.37 (dd, J =5
and 1.5 Hz rép I%actkll%“ 3‘(@59““0 %SaTO%C%%%ﬁ?ﬁia’th}a—% Tof 0.5%in

NN

R et okt

of 40°C, taken up in diisopropyl ether and then
filtered to give 0.287 g of (4RS)-4-(4-
pyridylsuiphanylmethyl)—4,5—dihydro—z—thiazolylamine
dihydrochloride in thé form of a cream-coloured solid
['H NMR spectrum (300 MHz, (CDs3)2S0-ds, & in ppm) : 3.45
(dd, J = 11 and 4.5 Hz: 1H); 3.61 (dd, J = 14 and 7 Hz:
1H); 3.69 (dd, J = 14 and 5.5 Hz: 1H); 3.80 (dd, J = 12
and 8 Hz: 1H); 4.59 (mt: 1H); 8.00 (broad 4, J = 6.5
Hz: 2H); 8.66 (broad d, J = 6.5 Hz: 2H); 9.60
(unresolved complex: 1H); 9.81 (unresolved complex:
1H); from 10.00 to 10.50 (broéd unresolved complex:
1H) .

tert-Butyl N-[ (4RS)-4-(4-pyridylsulphanyl-
methyl)-4,5-dihydro-2-thiazolyl]carbamate: a suspension
of 1.5 g of tert-butyl N-[(4RS)-4-(p-toluenesulphonyl-
oxymethyl)-4,5-dihydro-2-thiazolyl]carbamate in 50 cm®
of acetonitrile is heated until the reagent has
dissolved and 0.604 g of 4-mercaptopyridine is then
added with stirring. After cooling to a temperature in
the region of 20°C, 1.07 g of potassium carbonate are
added. After stirring for 48 hours at a temperature in

the region of 20°C, the reaction mixture is filtered.



hydrochloric acid in di oxane are added to a solution of 0.356 g of
tert-butyl N (4RS)-4-(4-pyridylsul phanyl ST00019- PCT 142 '

met hyl ) - 4, 5-di hydr o-2-t hi azolyl ]carbamate in 5 cn8 of nethanol and 20 cnB
of dioxane, and the mxture is then stirred at a tenper3R0Q@EI+PCTe region
of 20C for 18 hours. The reaction nmediumis concentrated under reduced
pressure (5 kPa) at a tenperature in the region of 40C, taken up in

di i sopropyl ether and then filtered to give 0.287 g of (4RS)-4-(4-

pyri dyl sul phanyl net hyl ) -4, 5-di hydro-2-thiazolylam ne dihydrochloride in
the formof a creamcoloured solid [1H NWR spectrum (300 MHz, (CD3)2SO d6,
8inppm : 3.45 (dd, J =11 and 4.5 Hz: 1H); 3.61 (dd, J = 14 and 7 Hz:
1H); 3.69 (Wt i Feddkants ednd#itddled uldek déeddced lgreandr8 kz: 1H);
4.59 (nt: 1H); 8.00 (broad d, J = 6.5 Hz: 2H); 8.66 (broad d, J = 6.5 Hz:
2H); 9. 60 KRajr esolasecerqmegd exre 1) ; t10e Sdedqion esdl ¥@oC compéex: 1H); from
10.00 to 10.50 (broad unresolved conplex: 1H). tert-Butyl

N-[ (4RS) - 4-qebsigiue dydtadpidnd -taketmwy -y Sihy droeatdi audl yatear bamat e:
a suspension of 1.5 g of tert-butyl N-[(4RS)-4-(p-toluenesul phonyl -

oxynet hyl ) -and-theyphases tanaeBaaedatter | se50ltng hat bakeonitrile is
heated until_ the reagent has dissolved and 0.604 g of, 4-nercaptopyridine
is then adiéfrsn THRSOQTFHE a8 Loorashed itk espiwn uelleride

solution, dried over magnesium sulphate and
chromatographed on a column of alumina, eluting with
successive mixtures of ethyl acetate/cyclohexane (50/50
by volume). The fractions containing the expected
product are purified by chromatography on a cplumn of
silica gel, eluting with ethyl acetate. The fractions
containing the expected product are combined and then
concentrated under the above conditions. 0.356 g of
tert-butyl N-[ (4RS)-4- (4-pyridylsulphanylmethyl)-4,5-
dihydro-2-thiazolyl]carbamate is obtained in the form
of a yellow oil ['H NMR spectrum (300 MHz, (CD;),SO-d¢, &
in ppm): 1.42 (s: 9H); 3.09 (dd, J = 11.5 and 6 Hz:
1H); 3.29 (mt: 2H); 3.40 (dd, J = 11.5 and 8 Hz: 1lH);
4.25 (mt: 1H); 7.35 (dd, J = 5 and 1.5 Hz: 2H); 8.40
(dd, J = 5 and 1.5 Hz: 2H); from 9.70 to 10.00 (broaa

unresolved complex: 1H)]

Example 30

(4R)-4- (1-Oxy-4-pyridylmethyl)-4,5-dihydro-2-
thiazolylamine hydrochloride
A solution of 0.6 g of N-(tert-butyl)-N’-

[ (1R) -1-hydroxymethyl-2- (l-oxy-4-pyridyl)ethyl]thiourea



the region of 20C, 1.07 g of potassium carbonate are added. After stirring
for 48 hours at a tenperature in the region of 20C, the reaction mxture
is filtered. ST00019-PCT 143 The filtrate is concentrated under reduced
pressure (1 kPa) at a tenperature in the regi on of 50C. STRA01PsBFTue
obtained is taken up in ethyl acetate and water and the phases are
separated after settling has taken pll&de. The organic phase is washed with
sodi um chl oride solution, dried over nmagnesi um sul phate and

chr omat ogr aphed on a columm of alum na, eluting with successive m xtures
of ethyl acetate/cycl ohexane (50/50 by volune). The fractions containing
the expected product are purified by chromatography on a colum of silica
gel , el uti ngn v témetddy|6MadatctashItnel d ractd ohs heanedi atng t he expect ed
product are conbi ned and then concentrated under the above conditions.
0.356 g of temperdptieye N[ tarSredien- pfrLdPPSufphanyl movmp.) Thes-

di hydro-2-thi azolyl]carbamate is obtained_.in the form of a yellow oil [1H
NMVR spect r UFfRSbbPHEed 1 eps) 2 spereentratrgdpgpjler 1 reduced prEssyysy (dd, J =

R TGN S N e UL
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same conditions as above, taken up in 10.cm® of ethanol,
filtered and dried in a desiccator under reduced
pressure (0.1 kPa) at a temperature in the region of
40°C to give 0.296 g of (4R)-4-(l-oxy-4-pyridylmethyl)-
4,5-dihydro-2-thiazolylamine hydrochloride ip the form
of cream-coloured crystals ['H NMR spectrum (300 MHz,
(CD3)280-dg, & in ppm): 3.04 (limiting AB: 2H); 3.34
(dd, Jv= 12 and 5.5 Hz: 1H); 3.68 (dd, J = 12 and 8 Hz:
1H); 4.63 (mt: 1H); 7.75 (d, J = 7 Hz: 2H); 8.65 (d, J
= 7 Hz: 2H); 9.30 (unresolved complex: 1H); 9.79
(unresolved complex: 1H); 10.30 (broad s: 1H)].

N- (tert-Butyl)-N’'-[(1R)-1l-hydroxymethyl-2-(1-
oxy-4-pyridyl)ethyl]lthiourea: 2.6 cm® of triethylamine
are added to a solution of 1.5 g of (2R)-2-amino-3-(1-
oxy-4-pyridyl) -1-propanol hydrochloride in 30 cm® of
absolute ethanol, followed by addition of 1.53 cm’ of
tert-butyl isothiocyanate. After adding 20 cm’® of
methanol, the mixture is stirred at a temperature in
the region of 20°C for 18 hours and is then
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 40°C. 1 cm® of

triethylamine is added to the evaporation residue taken



t hi azol yl am ne hydrochloride A solution of 0.6 g of N-(tert-butyl)-N -

[ (1R) - 1- hydr oxynet hyl - 2- (1- oxy-4- pyri dyl ) et hyl ]t hi ourea ST00019-PCT 144 in
6 cnB of 6N hydrochloric acid is heated at a tenperature in the regi on of
110C for 18 hours. The reaction mediumis concentrated SRR 2REEed
pressure (1 kPa) at a tenperature in the region of 55C, taken wup in twce
20 cnB of ethanol, concentrated under 14Re sane conditions as above, taken
up in 10 cnB of ethanol, filtered and dried in a desiccator under reduced
pressure (0.1 kPa) at a tenperature in the region of 40C to give 0.296 g
of (4R)-4-(l-oxy-4-pyridylmethyl)- 4,5-dihydro-2-thiazolylam ne

hydrochl oride in the forn1 of crean}coloured crystals [1H NVR spectrum (300
VHz, (CD3)QISOJ-@610 Sin Ppmjetigred ([fiotitdwey AR add)itipB4f dd,5J = 12 and
5.5 Hz: 3-68 (dd, J = 12 and 8 Hz: 1H); 4.63 (nt: H)775dJ:7
Hz: 2H); 8 &8 (f tprt-bptpl 1mth@ca@r(a«;rﬁ e%}%@%ﬁiﬁew SH)rrec
(unresol ved conpl ex: FQ 10, 30 (broad, s: %

N-(tert- But??)ahFeTEﬁﬁé %?ﬁyﬂ?o?@%e¥ﬁ%+°@ ?ﬁ 053G - ﬁ°5y4§d9P¥éthl]th|ourea
2.6 cnB of rleth | am ne re added to a soluﬁlon of

(2R) - 2. ani RS {PECHRYE ARGy TS - Ao BT yla?%%m? w€efn 30 cns of

?gi?L?ggy:héfggé%ﬁ% kéO%%Q% 5892%%¢§$r£ %%anol re l§rbrguaétgtirred at

a tenperatugﬁalghe product is taken up in 25 cm® of.ethyl acetate,
filtered off and washed with 10 cm’ of ethyl acetate and
20 cm3 of isopropyl ether. The triethylamine
hydrochloride is removed by passage through a column of
alumina. 0.6 g of N—(tert—butyl)-N’—[(1R)—1—hydroxy—
methyl-2-(l-oxy-4-pyridyl)ethyllthiourea is obtained in
the form of white crystals [Rf = 0.36 in a dichloro-
methane/methanol mixture (90/10 by volume) on a Merck
60 F54 alumina plate (type E)].

(2R) -2-Amino-3-(l-oxy-4-pyridyl)-1l-propanol

hydrochloride: a solution of 20 cm® of 4N hydrochloric
acid in dioxane is added with stirring, at a
temperature in the region of 20°C, to a solution of 2 g
of tert-butyl N-[(1lR)-1-hydroxymethyl-2-(l-oxy-4-
pyridyl)ethyl]carbamate in 20 cm® of dioxane. The
mixture is stirred at a temperature in the region of
20°C for 18 hours and is then taken up in 40 cm’® of
dioxane, stirred for 30 minutes and filtered. The
precipitate is washed with 10 cm® of dioxane and then
with 25 cm® of isopropyl ether and dried in a desiccétor
under reduced pressure (0.1 kPa) at a temperature in

the region of 40°C. 1.54 g of (2R)-2-amino-3-(l-oxy-4-



the region of 20C for 18 hours and is then concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 40C. 1 cnB of
triethylamne is added to the evaporation residue taken ;888&? PCT 145 up
in 10 cnB of methanol, followed by addition of 1.5 c¢nB “B&T yl

i sot hi ocyanate. The nlxture is stirred at a tenperature in the region of
20C for 48 hours. The reaction nedi umi4® concentrated under reduced
pressure (5 kPa) at a tenperature in the region of 40C and the product is
taken up in 25 cnB of ethyl acetate, filtered off and washed with 10 cnB
of ethyl acetate and 20 cnB of isopropyl ether. The triethylam ne
hydrochl oride is renoved by passage through a colum of alumna. 0.6 g of
N-(tert-butp¥¥idvl] ¢ iRprepApartoky rﬁéhﬁ?FlQB(§r6x9b439Vﬁﬂd}P)éﬁﬁyl]thlourea
is obtained_in the formof white crystals %MR 0.36 in a dichloro-
nethane/netﬁ%ﬁ@l°§1?tﬁﬁée(gﬁ}}ewb§°@6ﬁu&é§ SREF ERUM 63 RISHHEL uni na

E;Sﬁgcﬁfgfs 5%] Séﬁl .= AT%PSQ%)(l O@% EﬁpK h?g%hﬁﬁrpég? ?HOWn di oxane is
cdoed w0 sy Lags % gotomrts T A
erper at ur oXPh The 2egi ba of ) 506 £6r RERauP sTgﬁ&'YE“Eéﬁ e up in 40"
cn8 of 6.5 Hz: 2H)].

Tert-Butyl N-[(1R)-1l-hydroxymethyl-2-(l-oxy-
4-pyridyl)ethyl]lcarbamate: 1 g of tert-butyl (1R)-1-(4-
pyridylmethyl)—2—hydroxyeth§lcarbamate in 5 cm® of
dichloromethane is added to a solution of 1.01 g of 77%
m-chloroperbenzoic acid in 10 cm® of dichloromethane,
and the mixture is then heated to a temperature in the
region of 60°C. After 45 minutes, a further 0.65 g of
m-chloroperbenzoic acid is added and the mixture is
heated for 1 hour at a temperature in the region of
60°C, and the above operation is then repeated. After
heating for 2 hours at a temperature in the region of
60°C, the reaction medium is cooled and then taken up
in 50 cm’® of dichloromethane and 50 cm’® of 1N sodium
hydroxide. The aqueous phase is concentrated under
reduced pressure (1 kPa) at a temperature in the region
of 40°C, taken up in 50 cm® of dichloromethane, dried
over magnesium sulphate, filtered and concentrated
under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 0.15 g of tert-butyl N-[(1R)-1-
hydroxymethyl-2-(l-oxy-4-pyridyl)ethyl]carbamate is

obtained ['H NMR spectrum (300 MHz, (CD;);SO0-ds, & in



di oxane, stirred for 30 mnutes and filtered. The precipitate is washed
with 10 cnB of dioxane and then wth 25 cnB of isopropyl ether and dried
in a desiccator under reduced pressure (0.1 kPa) at a tenperature in the
region of 40C. 1.54 g of (2R)-2-am no-3-(1-oxy-4 ST0001¢ 1prPCT
pyridyl)-I|-propanol hydrochloride are obtained in the formof a pale

yel low solid [1H NWVR spectrum (300 MH47 (CD3)2S0-d6, S in ppn) : 3.08 (d,
J =6 Hz: 2H) ; from 3.40 to 3.55 (nt: 2H); from3.55 to 3.70 (m: 1H)
7.78 (d, J = 6.5 Hz: 2H); 8.26 (broad s: 3H); 8.71 (d, J = 6.5 Hz: 2H)].
Tert-Butyl N-[(1R)-I-hydroxynethyl-2-(1-oxy- 4-pyridyl)ethyl]carbamate: 1 g
of tert-butyl (1R)-1-(4- pyridylnethyl)-2-hydroxyethylcarbamate in 5 cnB8 of
di chl or onetdrme: ils. Fdesk tPla sfotan DM oftd . DI6Q @it 7708) m2LBo@r oper benzoi ¢
acid in 10 cnB of dichloronmethane, and the mxture is then heated to a

t enper at ur elVe¥ry HErogadk o of DG gt ks fonutes20 &9 ut t4fer (E 65 g of

m chl or oper benzoic_acid is added and the mxture is_heated for 1 hour at a

t enper at ur ¥y theP 3 elgiton 61 7+ 6bB0 affek t hglab R opereradidi o7 theh
repeated. After  _heafi or 2 hours at tenperature | he region of

60C, the rélazcti]&H'rrg}m {k%r%lcg'd LA 3t n "up8‘]i4ﬂ {W%‘?F% &f
diCh|0r0nﬁﬁpaﬂququ§0&ﬁ§§ of 1N sodi um hydroxi de. The aqueous phase is
concentrat ed under " Tedlded pressure (1 kPa) at a tenperature in the region

Example 31

(+)-4-(1,2,4-Triazol-1-ylmethyl)-4,5-dihydro-2-thiazol-
ylamine dihydrochloride

A racemic mixture of 0.35 g of (4RS)-4-
(1,2,4-triazol-1-ylmethyl-4,5-dihydro-2-thiazolylamine
dihydrochloride is separated on a Chiralpak AS 20 u
column in a heptane/ethanol/triethylamine mixture
(80/20/0.1 by volume). The fractiohs containing the
expected product are combined and then concentrated
under reduced pressure (1 kPa) at a temperature in the
regioh of 40°C to give 0.08 g of (+)-4-(1,2,4-triazol-
l-ylmethyl)-4,5-dihydro-2-thiazolylamine dihydro-
chloride in the form of a yellow solid ['H NMR spectrum
(300 MHz, (CD3)280-dg, & in ppm): 3.46 (dd, J = 11.5 and
4.5 Hz: 1H); 3.76 (dd, J = 11.5 and 8.5 Hz: 1H); 4.51
(d, J = 5 Hz: 2H); 4.69 (mt: 1H); 8.13 (broad s: 1H);
8.68 (broad s: 1H); 9.30 (unresolved complex: 1H); 9.73

20
(unresolved complex: 1H); 10.10 (broad s: 1H), (aI) =

+13.2 +/- 0.7 at a concentration of 0.5% in methanol)].



of 40C, taken up in 50 cnB of dichloronethane, dried over nmagnesium

sul phate, f
t emperature
hydr oxymet h
spectrum (3
from2.45 t

Hz: 1H); 7.
Exanpl e 31
di hydrochl o

iltered and concentrated under reduced pressure (1 kPa) at a

in the region of 40C. 0.15 g of tert-butyl

N-&élR%- 1-
yl - 2-(1-oxy-4-pyridyl )ethylJcarbamate is obt3T%e81P1RFTRMR

00 MHz, (CD8) 2S0-d6 , 8 in ST00019- PCT 147 ppm): 1.32 (s:

9H) ;

0 2.60 (nt: 1H); 2.86 (verht&road d, J = 13.5 Hz: 1H); from
3.20 to 3.45 (nt: 2H); 3.63 (m: 1H); 4.80 (nt: 1H); 6.67 (broad d, J = 9

23 (broad d, J = 5.5 Hz: 2H); 8.14 (broad d, J = 5.5 Hz:

2H)] .

(+)-4-(1,2,4-Triazol -1-yl net hyl ) -4, 5-di hydro-2-t hi azol - yl am ne

ride A racemc mxture of 0.35 g of (4RS)-4-

(1,2, 4-triazol -1-yl meARE) 4454 di Rydr@r2aghilatolyingihmé) -di. hydrochl oride is
n a Chiralpak AS 20 g, colum in a_heptane/ethanol/triethylam ne
m xture (86ihgAgoi2byhisrakElanthe fikyereoablesatai npngolhéioaxpdct ed

conbi ned and then_concentrated _under reduced pressure (1 kPa)

separated o

product are
at a tenper
(+)-4-(1, 2,
chloride in
(CD3) 2S0- d6
11.5. and 8

Qtdre Ph tREL-PEGYSONNGT (4BE) rb-ditve B-bBLg28L-1-Y1-

wekEv T8 i T bYBrPoa ED RO LI RRREPELE: o 10300 Wk,

temperature in the region of 20°C for 34 hours. The
reaction medium is filtered and then washed with 3

3 of diethyl ether and dried in a desiccator.

ﬁimes 5 cm
0.14 g of (4RS)-4-(1,2,4-triazol-1-ylmethyl)-4,5-
dihydro-2-thiazolylamine dihydrochloride is obtained in
the form of a white foam [mass spectrum: EI m/z=184 MH'
m/z=183 M'" m/z=114 C4HgN,"" M/z=101 C3HsN,S* base peak
m/z=36 HCl DCI m/z=184 MH'].

Tert-Butyl N-[(4RS)-4-(1,2,4-triazol-1-yl-
methyl)-4,5-dihydro-2-thiazolyl]carbamate: 0.6 g of
1,2,4-triazole is added, at a temperature in the region
of 20°C and under an inert atmosphere, to a solution of
0.35 g of sodium hydride in 7 cm’ of dimethyl
sulphoxide. The mixture is stirred at a temperature in
the region of 20°C for 45 minutes, followed by addition
of 1 g of tert-butyl N-[(4RS)-4-(iodomethyl)-4,5-
dihydro-2-thiazolyl]lcarbamate. After stirring for 3
hours at a temperature in the region of 60°C, 30 cm® of
saturated ammonium chloride solution are added to the
reaction medium and the resulting mixture is extracted
with 4 times 10 cm’ of ethyl acetate. The organic phases

3

are washed with 10 cm’ of saturated sodium chloride

ooy e B0 481608 4:5he®iangeadi B 497 376 (dd, )



(d, J =5 Hz: 2H); 4.69 (nt: 1H); 8.13 (broad s: 1H); 8.68 (broad s: 1H);
9.30 (unresolved conplex: 1H); 9.73 (unresolved conplex: 1H); 10.10 (broad
s: 1H), ((xD = +13.2 +/- 0.7 at a concentration of 0.5%in nmethanol)].
ST00019- PCT 148 (4RS)-4-(1, 2, 4-Triazol -1-yl methyl)-4, 5- ST00019-PCT

di hydr o- 2-t hi azol yl am ne di hydrochl oride: a solution of 0.3 g of

tert-butyl N-[(4RS)-4-(1,2,4-triazol- 14y -

met hyl ) - 4, 5-di hydr o- 2-t hi azol yl ] carbanmate in 10 cnB of 4N hydrochloric
acid in dioxane is stirred at a tenperature in the region of 20C for 34
hours. The reaction nediumis filtered and then washed with 3 tines 5 cnB
of diethyl ether and dried in a desiccator. 0.14 g of

(4RS) - 4- (1,0 atiomzofiried| oeehyhygreSiunli swykipla t2e t hf Ao yddmme

di hydrochloride is obtained in the formof a white foam[nass spectrum El
m z=184 Mthen genesniwated uynday CAGEred P sy 1( CHBN2 S ase peak

m z=36 HC1 DCI nfz=184 MH+]. Tert-Butyl h&lé4RS)-4-(IJ2,4-;riazol-l-yl-

net hyl ) - 4, S-RMPRER BI22 t Hi aEoP yF e atrat 40 °©- 6TRe ofesidue 4igrj azole is
added, at a tenperature i ion of 20C and under_an inert atnosphere,

h
to a sol utiHFYPrategmaphe f‘tl% %I’Ee AU LT TSR b7 Gilka jp 2 f
| phoxi de. T i I ti dat.at i h i 20C
20 Pt o G S1UEe Lo ALY Ol 8L STPRLSAIS D, e Lol o o 2
]'c\zg(gRS) - 4-dih PAQUELAY 1 Vg 4oy, AIWEL05 25 1 37 A4 ¥ CHQABEG e AT LEr Stirring

methanol mixture (5/1 by volume). The fractions

containing the expected product are combined and then
concentrated under the above conditions. 0.34 g of
tert-butyl N-[(4RS)-4-(1,2,4-triazol-1l-ylmethyl)-4,5-
dihydro-2-thiazolyl]carbamate is obtained in the form
of a white foam [mass spectrum: EI m/z=283 M m/z=201
CgH13N2028" m/z=145 C4HsN,0,8" m/z=101 C3HsN,S™ m/z=82 C3H,N;"
m/z=57 C4Hq'].

Tert-Butyl N-[(4RS)-4-(iodomethyl)-4,5-
dihydro-2-thiazolyl]lcarbamate: 17 g of sodium
bicarbonate are added, at a temperature in the region
of 20°C, to a suspension of 25.4 g of tert-butyl
allylsulphanyl-[ (tert-butoxycarbonyl)amino]lmethylidene-
carbamate in 650 cm’® of dichloromethane, followed by
addition of a solution of 24.4 g of iodine predissolved
in 850 cm’ of dichloromethane. After 72 hours at a
temperature in the region of 20°C, 500 cm® of water and
500 cm® of saturated sodium bicarbonate solution are
added to the reaction medium and the resulting mixture

is then extracted with twice 1 dm® of ethyl acetate. The

organic phases are washed with saturated sodium



hours at a tenperature in the region of 60C, 30 cnB of saturated ammoni um
chloride solution are added to the reaction nediumand the resulting

m xture is extracted with 4 tines 10 cnB of ethyl acetate. The organic
phases are washed with 10 cnB of saturated sodi um chl orSTROEDEID- PCT 149
solution, dried over magnesi um sul phate, filtered and then concentrated
under reduced pressure (1 kPa) at a @éQperature in the region of 40C The
residue is chromat ographed under an argon pressure of 70 kPa on a colum
of silica gel (particle size 40-63 g; dianeter 4 cm height 18 cm,
eluting with a dichl oronet hane/ nethanol m xture (5/1 by volune). The
fractions containing the expected product are conbi ned and then

concent r at esulsldet e t el above aodditémnsitld). St grofedt odi bt vl
N[(4RS)-4-(1,2,4-triazol-1-ylnethyl)-4,5- dihydro-2-thiazolyl]carbamate is
obt ai ned i rchheride nsobfit Bomhi dei ¢darw§rmeassgrseeicim use Lthatd z=283 M+

m z=201 C8HI3N2Q2S+ m z=145 CAHSN2Q2S+ mf z=101 C3HS5N2S+ ml z=82 C3HAN3+
m z=57 CAHOMH ltered tamit fiem-¢euRB) tzateddomdehyrgduced pressure

di hydro-2-thiazol yl]carbamate: 17 g of sodium bicarbonate are added, at a
t enper at ur e{} r‘?‘?%g gt OFFMRAT P S tin AERRTRIIDPHISOH 4 Fhef tert-butyl
al Iyl sul phanyl - [ (tert-butoxycarbonyl)am no] net hyl i dene- carbanmate in 650
cnB8 of di ckﬁ%‘?’b‘h&? h%%ﬁ,‘“??fﬁ(ljcﬁve%r. AR F IR LRt AFRFRBR- 24. 4 g of

todine predssolyed: ¢ pueyl N-[ (4RS) -4- (iodomethyl) -4, 5-

dihydro-2-thiazolyl]carbamate are obtained in the form
of a yellow solid ['H NMR spectrum (300 MHz, (CD3)2SO-ds,
0 in ppm): 1.41 (s: 9H); 2.97 (dd, J = 11.5 and 7 Hz:
1H); from 3.30 to 3.50 (mt: 3H); 4.12 (mt: 1H); 9.89
(unresolved complex: 1H)].

Tert-Butyl allylsulphanyl-[(tert-
butoxycarbonyl)amino]methylidenecarbamate: a catalytic
amount of 4-(dimethylamino)pyridine and 4.7 cm’® of
triethylamine are added to a solution of 5 g of 2-
allylisothiourea hydrochloride in 50 cm® of
dichloromethane, followed by dropwise addition of a
solution of 7.1 g of di-tert-butyl dicarbonate
predissolved in 30 cm3‘of dichloromethane. After 48
hours, the reaction medium is concentrated under
reduced pressure (1 kPa) at a temperature in the region
of 40°C. The residue is chromatographed under an argon
pressure of 70 kPa, on a column of silica gel (particle
size 40-63 u; diameter.4 cm; height about 30 cm),
eluting with an ethyl acetate/cyclohexane mixture
(90/10 by volume). The fractions containing the

expected product are combined and then concentrated



in 850 cnB of dichloronmethane. After 72 hours at a tenperature in the
regi on of 20C, 500 cnB of water and 500 cnB of saturated sodi um

bi carbonate solution are added to the reaction mediumand the resulting
mxture is then extracted with twice 1 dn8 of ethyl acetB?%0L4RET or ganic
phases are washed wi th saturated sodi um ST00019- PCT 150 sul phite sol ution
and then with saturated sodium chlorilde solution, dried over magnesi um
sul phate, filtered and then concentrated under reduced pressure (1 kPa) at
a tenperature in the region of 50C. The residue obtained is crystallized
fromethyl acetate. 20.5 g of tert-butyl NJ[(4RS)-4-(iodonethyl)-4,5-

di hydro-2-thi azolyl]carbamate are obtained in the form of a yellow solid
[ 1H NMR speendem tB60ahkive ¢ChE)Lt260sd60.28gi afppayt-busyl(s: 9H); 2.97
(dd, J = 11.5 and 7 Hz: _1H); from3.30 to 3.50 (nt: 3H); 4.12 (nt: 1H);
9.89 (unredblyvbautphprek- [1FRFt-PPuacexBaeyboryiypsinphaaihylidene-
butoxycarbon%¥% anm no] nethylidenecarbamate; a catal ytic _anount of

4-?dinethy}% %T%??iHFPEbEﬁanﬁﬁ7[@ﬁﬁsoFPZFFFBPhyPgﬁiﬁézaﬁé7aﬁﬁed to a
G chi or ormtRLHE2 o o6ty b Opnd bE Geraaen gF 4 Leh Rt 17 1 g of

di-tert-butyl dicarboga tedissalved i of .di chlor osret hane. After
48 hours, the reactignhg% ?ﬁ§$?§l§6ﬁggﬁtEgagagﬁﬁaﬁ%de- 16968 OP

allyl chloride are added, at a temperature in the
region of 20°C, to a suspension of 15 g of thiourea in
120 cm® of ethanol. After 15 hours at a temperature in
the region of 80°C, the reaction medium is concentrated
under reduced pressure (1 kPa) at a temperature in the
region of 50°C. The solid obtained is taken up in 3
times 100 cm® of diethyl ether and then filtered. 29 g
of 2-allylisothiourea hydrochloride are obtained in the

form of a white solid [mass spectrum: DCI m/z=117 MH'].

Example 32

(+)-(4R,5R)-5- (Ethyl-4- (4-pyridylmethyl) -4, 5-dihydro-2-
thiazolylamine

A suspension of 4.2 g of N-tert-butyl-N’'-
[ (1R, 28)-1-(4-pyridylmethyl) -2-hydroxybutyl]thiourea in
40 cm® of 6N hydrochloric acid is heated at a
temperature in the region of 100°C for 20 hours. After
cooling to room temperature, the reaction mixture is
concentrated under reduced pressure (1 kPa) at a
temperature in the region of 50°C. The residue is
chromatographed at atmospheric pressure on a column of

silica gel (particle size 40-63 u; diameter 3.6 cm;



reduced pressure (1 kPa) at a tenperature in the region of 40C. The
residue is chronmat ographed under an argon pressure of 70 kPa, on a col umm
of silica gel (particle size 40-63 ; dianmeter 4 cm hei %3put 30 cm,
eluting with an ethyl acetate/cycl ohexane m xture (90/ oWPLﬁ?e). The
fractions containing the expected product are conbi ned and then
concentrated ST00019- PCT 151 under thé>%bove conditions. 0.2 g of
tert-butyl allylsul phanyl-[(tert-butoxycarbonyl)am no] et hyl i dene-
carbamate i s obtained [mass spectrum DCl mz=317 M+ m z=2 61
ClOHL7O4AN2S+ m z=217 CgH1702N2S+ m z=161 C5HOO2N2S+] 2-Allylisothiorurea
hydrochloride; 16 cnB of allyl chloride are added, at a tenperature in the
regi on of ALkl 24 stbendlvhiny with afdighberepethangpeehdet et hanol .
After 15 hours at a te}?erature in the regi on, of 80C, the reaction nmedium

i's concent rEEHT Unke?/ ¢ ddceel yressire th %P&}tlétaad’jf%lhgp%’?%*t ure in the
8 O RS ARk P ARk ST R b D LS 100, 0T o
oo oL et A0 kb, Lepaling BLbeRslic r et oo 21T
(Lol e SR Bl B R e Dol cons, caen

up in 30 cm® of dichloromethane and basified with 1N

sodium hydroxide. The orgaﬁic phase is dried over

magnesium sulphate, filtered and dried in a desiccator

under reduced pressure (0.1 kPa) at a temperature in

the region of 40°C. 1.4 g of (+)—(4R,5R)—5—(e;hyl-4—(4—

pyridylmethyl)-4,5-dihydro-2-thiazolylamine are

obtained in the form of a white solid melting at 124°C

['H NMR spectrum (300 MHz, (CD3),SO-ds, & in ppm): 0.83

(€, J = 7.5 Hz: 3H); 1.43 (mt: 1H); 1.61 (mt: 1H); 2.70

(limiting AB: 2H); 3.40 (mt: 1H); 4.08 (mt: 1H); 6.28

{unresolved complex: 2H); 7.29 (broad 4, J = 5.5 Hz:

2H); 8.45 (broad d, J = 5.5 Hz: 2H), (o = +166.9 +/-

2.4 at a concentration of 0.5% in methanol)].
N-tert-Butyl-N'-[ (1R, 28)-1-(4-pyridylmethyl) -
2—hydroxybutyl]thiouréa: 4.3 cm® of triethylamine are
added to avsolution of 3.6 g of (2R,3S8)-2-amino-1-(4-
pyridyl) -3-pentanol dihydrochloride in 60 cm® of
ethanol, followed by addition of 2.6 cm’ of tert-butyl
isothiocyanate. The mixture is heated at a temperature
in the region of 50°C for 18 hours. After cooling, the

reaction medium is concentrated under reduced pressure



40 cnB of 6N hydrochloric acid is heated at a tenperature in the region of
100C for 20 hours. After cooling to roomtenperature, the reaction m xture
is concentrated under reduced pressure (1 kPa) at a tenperature in the
regi on of 50C. The residue is chronatographed at atnnspﬁgppelﬁfﬁggure on a
colum of silica gel (particle size 40-63 g; dianeter 3.6 cm ST00019- PCT
152 hei ght 24 cn), eluting with a di cHr onet hane/ nethanol mixture (98/2
by volune) and then with a dichl oro- mnethane/ net hanol m xture (97/3 by
volune). The fractions containing the expected product are conbined and

t hen concentrated under the above conditions, taken wup in 30 cnB of

di chl oronet hane and basified with 1N sodi um hydroxi de. The organi c phase
is dried over kFampgretiantempehateref int thedragdodr pdd4PACaaddsitbeat or

under reduced pressure (0.1 kPa) at a tenperature in_ the region of 40C
1.4 g of (AYURISRYS S-ethyRP 410450 pgRi dyf ke )and 100 cm™ of

5-di hydro-2-thi.azol ylam ne are obtaiped jn the formof a white solid
mel ting at Qﬁ§h§°T3¥é€hﬁ9%pég??uﬂ??%@ﬁc asecpB) washedewishi A0ppM . 0. 83

, = 7. o3H; 1.43 : 2. 1.6 : . O (limti AB: 2
gt 40J( nt 7 %—%_‘;ZW%%’ (#fe‘i(rﬁn‘t{e%.lli%d“%‘ﬂn%‘éggf’%ér%ﬁhﬁé%?d(zﬁ%lg t7I 28 (br oazl)
=5, . . d = ; , = +166.9 +/ 2.4
O et Aoy B OB e BoRalFiofd) a(3070F1E 9 1 2.0 o

N-tert-But WeN JdR A9 - Lcd&; PyyLdyl mebdvl dvimethy1) -2-
hydroxybutyl]thiourea are obtained in the form of a
thick colourless oil ['H NMR spectrum (300 MHz,
(CD3)280-ds, & in ppm): 0.80 (t, J = 7.5 Hz: 3H); from
1.25 to 1.55 (mt: 2H); 1.37 (s: 9H); 2.72 (dd, J = 14
and 9 Hz: 1H); 2.93 (dd, J = 14 and 4.5 Hz: 1H); 3.37
(mt: 1H); 4.60 (mt: 1H); 4.88 (unresolved complex: 1H);
7.11 (s: 1H); 7.16 (d, J = 8.5 Hz: 1H); 7.26 (broad 4,
J = 5.5 Hz: 2H); 8.43 (broad d, J = 5.5 Hz: 2H)].

(2R, 3S) -2-Amino-1- (4-pyridyl) -3-pentanol
dihydrochloride: a solution of 50 cm® of 4N hydrochloric
acid in dioxane is added, with stirring and at a
temperature in the region of 20°C, to a sdlution of 4 g
of tert-butyl N-[ (1R, 2S)-2-hydroxy-1-(4-pyridylmethyl) -

~butyllcarbamate in 50 cm’® of dioxane. The mixture is
stirred at a temperature in the region of 20°C for 18
hours and is then concentrated under reduced pressure
(1 kPa) at a temperature in the region of 60°C. 3.6 g
of (2R,38)-2-amino-1- (4-pyridyl)-3-pentanol
dihydrochloride are obtained in the form of a white
solid ['H NMR spectrum (300 MHz, (CDs3)2SO-ds, & in ppm):

0.92 (t, J = 7.5 Hz: 3H); from 1.30 to 1.65 {(mt: 2H);



2- hydroxybutyl Jthiourea: 4.3 cnB of triethylamne are added to a solution
of 3.6 g of (2R, 3S)-2-am no-I|-(4- pyridyl)-3-pentanol dihydrochloride in 60
cnB of ethanol, followed by addition of 2.6 cnB of tert-i&@qi?

i sot hi ocyanate. The m xture is heated at a tenperature ¥ T%ﬁﬁon of
50C for 18 hours. After cooling, the _reaction nediumis concentrated under
reduced pressure ST00019-PCT 153 (1 kﬁéﬁ at a tenperature in the region of
40C and the residue is taken up in 50 cnB8 of water and 100 cnB of

di chl oronet hane. The organic phase is washed with 30 cnB of water, dried
over sodiun1su|phate filtered and concentrated under the above

condi tions. g N tert-bu t | -N - 5%1R 2S) - I-é4 pgrldilnethyl) 2-
hydroxybutyﬁ}@ﬁl é@eaJaFelébP§ﬁn dien tHeiférAfofdd, ¥hick4c®ndubl ess oi

SH) . from 4128 g 189 (MEC S : 4-89' (8e-olflrberal( fartaadsa ana o

Hz: 1 2.93.(dd,, J 5.14 60 nt 1

4. 88 ?%nresolvé ggﬁpﬁgi %ng (anfsfibgﬁkﬁomsl?% éH}FD éo ( H)
7.26 (broad 5.5 bz broad d, J 5.5 Hz: 2

(2R Bg)rgaAé?ﬁSA 4 gyrlgyg) § pe ?Ago[oadlhydrochloride: aFZLIution of 50

fgﬁ of 4N hydrochlorlger@cggtgm ﬁL@4§ﬁe25f gdg§§r?§§19_§gering_and at a
nperature in the region of 20C, to a solution of 4 g of tert-butyl
N-[ (1R 2S) - gybydyonethyl #ooy il dyhoBaRdteE: 9.5 g of an 85%/15%
mixture of the two diastereoisomers of tert-butyl N-
[ (2RS) -2-hydroxy-(1R) -1- (4-pyridylmethyl)butyl] -
carbamate is separated on a Kromasil® 10 4 C8 column in
an acetonitrile/methanol/tetrahydrofuran/wate; mixture
(15/15/5/65 by volume). The fractions containing the
expected product are concentrated under reduced
pressure (1 kPa) at a temperature in the region of 40°C
to give 4 g of tert-butyl N-[(1R,28)-2-hydroxy-1-(4-
pyridylmethyl)butyl]carbamate dihydrochloride in the
form of a white solid [!H NMR spectrum (300 MHz,
(CD3) 280-dg, 6 in ppm): 0.91 (t, J = 7.5 Hz: 3H); 1.26
(s: 9H); 1.30 (mt: 1H); 1.52 (mt: 1H); from 2.45 to
2.60 (mt: 1H); 3.02 (dd, J = 14 and 3.

w

Hz: 1H); 3.28
(mt: 1H); 3.53 (mt: 1H); 4.71 (4, J

H
[2)

Hz: 1H); 6.62

(d, J = 9.5 Hz: 1H); 7.20 (broad d, J 5.5 Hz: 2H);

8.42 (broad d, J = 5.5 Hz: 2H)].

Tert-Butyl N-[ (2RS)-2-hydroxy- (1R)-1-(4-
pyridylmethyl)butyl]carbamate: 2.1 g of sodium
borohydride are added, with stirring and at a
temperature in the region of 10°C, to a solution of

10.5 g of tert-butyl N-[(1R)-2-oxobutyl-1l- (4-pyridyl-



butyl ]carbamate in 50 cnB of dioxane. The m xture is stirred at a
tenperature in the region of 20C for 18 hours and is then concentrated
under reduced pressure (1 kPa) at a tenperature in the regieg8ip&pC. 3.6 g
of (2R 3S)-2-am no-I-(4-pyridyl)-3-pentanol di hydrochl oride are obtai ned
in the formof a white solid [1H NWR §§ectrun1(300 MHz, (CD3)2S0-d6, 8 in
ppm 0.92 (t, J = 7.5 Hz: 3H); fron1f. O0to 1.65 (nt: 2H); ST00019-PCT 154
3.13 (dd, J = 14 and 9 Hz: 1H); 3.28 (dd, J =14 and 5 Hz: 1H); 3.52 (nt:
1H); 3.68 (nt: 1H); 8.11 (broad d, J = 6.5 Hz: 2H); 8.25 (unresolved
conplex: 3H); 8.90 (broad d, J = 6.5 Hz: 2H)]. Tert-Butyl

N-[ (1R, 25)-2- -1.-(4- id t hyl t.yl b . 9.5, f
8504 16% MRRUIE DA TRATREE t At &) O s Hor i by (b G i deiire ™
LCRR0) 2; M el WPy T WLRELDYL) DUt Yh] £nELRETBES oo o 38Rar At ed on

acet oni t11 | &lreidanalLd ethalydc ol ur 3/ 8k elm M X1 UEBc o LBALBRO(ARRY

vol une). The fractions containing t expect ed product are concentrated

under reducedy, d¥E SE S (e k )k?é)aaﬁeérPQéﬁ%HfgtﬁPe“ﬂﬁ ERel 9@?§?En4oc to

give 4 g of tert-butyl N[ (1R 2S)-2-hydroxy (4- pyridyl nethy

but yl ] car baymtsp <t hwdieshl @i e iootde’ Jormr aarvdi dee skt &l [ MNVR
spectrum (300 MHz, (CD3)2S0-d6, Sin ppnm: 0.91 (t, J =7.5 Hz: 3H); 1.26
(s: 9H); 1.8 (o’ oFfHeth¥152dedatelHThd raygahi4b gliase is dried
over magnesium sulphate, filtered and concentrated
under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 9.5 g of an 85%/15% mixture of the two
diastereoisomers of tert-butyl N—[(ZRS)-Z—hyd;oxy—(lR)-
1-(4-pyridylmethyl)butyl]carbamate are obtained in the
form of a yellow gunl[lH NMR spectrum (300 MHz,
(CD3)2S0-ds, O in ppm). We observe a mixture of two
diastereoisomers in proportions of 85/15; & = from 0.85
to 0.95 (mt: 3H); from 1.25 to 1.60 (mt: 2H); 1.26 and
1.29 (2s: 9H in total); from 2.45 to 2.60 (mt: 0.85H);
2.67 (dd, J = 14 and 10 Hz: 0.15H); 2.80 (dd, J = 14
and 4.5 Hz: 0.15H); 3.02 (dd, J = 14 and 4.5 Hz:
0.85H); from 3.20 to 3.35 (mt: 1H); 3.52 (mt: 0.85H);

3.69 {mt: 0.15H); 4.61 (4, J

6 Hz: 0.15H); 4.71 (4, J

n

6 Hz: 0.85H); 6.41 (d, J = 9.5 Hz: 0.15H); 6.62 (d, J

6 Hz: 1.7H); 7.23 (d, J

9.5 Hz: 0.85H); 7.20 (4, J

6 Hz: 0.3H); from 8.35 to 8.50 (mt: 2H in total)].
Tert-Butyl N-[ (1lR)-2-0oxo0- (4-pyridylmethyl) -

butyl]carbamate: 50 cm® of a 3N solution of ethyl

magnesium bromide dissolved in diethyl ether are added

over 1 hour to a mixture, under an inert atmosphere, of



2.60 (nm: 1H); 3.02 (dd, J = 14 and 3.5 Hz: 1H); 3.28 (m: 1H); 3.53 (nt:
1H); 4.71 (d, J = 6 Hz: 1H); 6. 62 (d, J = 9.5 Hz: 1H); 7.20 (broad d, J =
5.5 Hz: 2H); 8.42 (broad d, J = 5.5 Hz: 2H)]. Tert-Buty

N- [ (2RS) - 2- hydr oxy- ( 1R) - 1- (4- pyri dyl met hyl ) but yI ] car baré?%‘?mz?‘l"g"' of

sodi um borohydride are added, with stirring and at a tenperature in the
region of 10C, to a solution of 10.5 &Séf tert-butyl

N[ (1R) - 2- oxobutyl -1 - (4-pyridyl ST00019-PCT 155 nethyl)]carbamate in 150
cnB of ethanol, and the mxture 1is then stirred at a tenperature in the
region of 20C for 18 hours. The reaction nmediumis concentrated under

reduced pressure (1 kPa) at a erature in the region of 40C, taken up
in 100 cnB b} Se? t%‘a-l@%%cweé wil Nhme bhoxyni- heEhny ) amiveAré- The

h d d fil d d

ondar § eluctP %%Llfe%%ir {f‘aﬁ”eshyﬂ}% ERBI e rpamebe TReaP8 501 20C 0.5
f 85% 15% i ast but

%—F(Zgg) 2-% d?%g%a X 9 3??% pﬁ?Pﬁ§3h§$h§[§§ﬁ$§?$ gfﬁaﬁﬁtéﬁﬁrg gbtalned in

the ~Torm oledsdeld Pvoauim AAtL IR 2RECRLUELE 3RO Hbk, s LEDGIEDO-dO. S Ln

ppm . W o SErve A m xture d|a tereoi Soners i n proportions of

85/15; S = J404p 01§5ad<§é’d0tg5tl(1gtregﬁloﬁrﬁlg&l—uﬁ5 EHe réQuiEfi g2H); 1.26
and 1.29 (2s: 9Hin total); from2.45 to 2. , 2.67 (dd, j =

14 and 10 Hgix©udSHs ExB8Pad€da QlEhl&lchloromethane and the

extracts are washed with water. The organic phase is
dried over sodium sulphate, filtered and then
concentrated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. 10.5 g of pert—butyl
N-[(1R)-2-0x0-1-(4-pyridylmethyl)butyl]carbamate are
obtained in the form Qf a yellow oil ['H NMR spectrum
(300 MHz, (CD3)2S0-dg, 8 in ppm): 0.94 (t, J = 7 Hz:
3H); 1.32 (s: 9H); from 2.40 to 2.65 (mt: 2H); 2.70
(dd, J = 14 and 10.5 Hz: 1H); 3.06 (dd, J = 14 and 4.5
Hz: 1H); 4.22 (mt: 1H); 7.26 (broad 4, J = 5.5 Hz: 2H);
7.44 (broad d, J = 8 Hz: 1H); 8.45 (broad d, J = 5.5

Hz: 2H)].



and 4.5 Hz: 0.15H);

3.02 (dd, J
(nmt: 1H); 3.52 (nt: 0.85
0.85
I

= .5 Hz: 0.85H); from3.20 to 3.35
3.69
41

5H): 4.61 (d, J = 6 Hz: 015H)

4 and 4
0.1
J =9.5 Hz: 0.15
( 3 i Tfa&%;% (LCT rom 8 35

1
H; (mt:

4.71 (d, J = 6 Hz: 0.85H); 6. d,
Hz: 0.85H); 7.20 (d, J 6 Hz: 17H) 7.23 (d, J =6
to 8.50 (m: 2Hin total)]. Tert-Butyi N[ (1R) - 2- ox0- (4- pyri dyl net hyl ) -
butyl ] carbamate: 50 cnB8 of a 3N sol ut ®h of et hyl nmagnesi um brom de
di ssolved in diethyl ether are added over 1 hour to a m xture, under an
i nert atnosphere, of ST00019-PCT 156 14 g of tert-butyl
N-{2- [ N-nmet hoxy- N- ( net hyl ) am no] - 2-
oxo-(lR)-l-E4-Eéridélnethyl)ethyl}carbanate in 350 cnB of tetrahydrofuran,

cooled to re in the region of 0C. After stirring for 48 hours at

0C, water dded ta t|on di sul tin m xture is
extract ed WI4[R§ 2 g%“(fﬁ“& t%?dé;}{ ?ﬁe%@oﬁ W% water. The
organi c phi %ﬁ drlﬁ% over sodlunlsulphate filtered and then

concent r at &d H&g} Feficed pressure (2 kPa) at a tenperature in the region
of 40C. 10.5 g of tert

N-[ (1R) - 2- 0x0- 1- ( 4- pyri dy rret Ryt Boegr ] &5 B5Hte A O5SFEREE 1 the form

of a yell owsidy kg eSF?:%Ctar Wa1 3, ME 2 (50'33)(@0231%6?) RpgM 1 0.94 (t,
J =7 Hz: 3H); 1.32 H; from2.40 to : 2.70 (dd J =14

and 10.5 HB‘oclb)—,z—%hQ@n&ialahmel%rﬁiﬂi A 5:m3H2(9 1l|‘|}nmo4c)2%f(m 1H); 7.26

(broad d, J = 5.5 Hz: 2H);
triethylamine in 100 cm’® of anhydrous tetrahydrofuran at
-20°C. The resultant suspension is stirred at -20°C for
1 hour and then filtered. The filtrate is cooled to -
20°C and a solution of 0.71 g (20.9 mmol) of eodium
borohydride in 5 cm® of water is then added. The
reaction mixture is stirred at a temperature in the
region of 20°C for 64 hours and is then concentrated
under vacuum to give a residue which is used directly
without purification. A suspension of the product
obtained in 20 cm® of dioxane is treated with 6 cm’ of a
4M solution of hydrochloric acid in dioxane and is then
stirred at a temperature in the region of 20°C for 16
hours. After concentrating the reaction medium under
vacuum, 7.5 g of a white solid are obtained and are
used directly without purification.

‘ A suspension of the above product (1.0 g),

triethylamine (4 cm®, 28.7 mmol) and tert-butyl

3

isothiocyanate (0.50 g, 4.3 mmol) in 10 cm’ of ethanol

is heated at a temperature in the region of 50°C for 4
hours with stirring. After concentrating under vacuum,

the residue is taken up twice in 50 cm’® of ethyl acetate




7.44 (broad d, J = 8 Hz: 1H); 8.45 (broad d, J = 5.5 Hz: 2H) ]
ST00019- PCT 157 Exanple 33 '

(4R) - 4- (2- Thi enyl et hyl ) - 4, 5- di hydr o- 2- t hi azol yl am ne hg?égg?ég&hge 0.9
cnB (9.4 mmol ) of ethyl chloroformate is added dropw se 0 i on of
2.5 9 (9.23 mol ) of Boc-D-2-thienyIaJ§§ine and 1.3 cnB (9.4 mol ) of
triethylamne in 100 cnB8 of anhydrous % rahydrofuran at -20C. The

resul tant suspension is stirred at -20C for 1 hour and then filtered. The
filtrate is cooled to - 20C and a solution of 0.71 g (20.9 nmmol) of sodium
borohydride in 5 cnB of water is then added. The reaction mxture is
stirred at a tenperature in the _region of 20C for 64 hours and is then

concent r at eBPduphdeFheacRUmiLd g Py Fhrosrdegramteh ors aused vy &dt | y
o P bR O Aot Re e S B o AL SR S o o
nouro. Art eFPEoFERREHL R nG oL AE [PRREL [ MR e B8 7.5 0 of a
Suspensi on SPCRE SRGVE Brodtet CCH B oR SLrrel Ryl e 20 RS T8 7 mmol)
and tert-bufiktei 881 DhOGKERAL €s( Qge@ GirdcB1p0l) in 10 cnB of ethanol

A suspension of the product obtained above
(240 mg, 0.88 mmol) is refluxed in 6 cm® of 6N
hydrochloric acid soiution for 8 hours. The reaction
mixture is concentrated to dryness under vacuum and the
brown residue is slurried in a mixture of ethanol (5
cm’) and ethyl acetate (3 cm®) and then filtered. This
slurrying operation is repeated 3 times, until a clear
vellow solution is obtained. After partial
concentration, the product crystallizes and is filtered
off and then dried under wvacuum to give 64 mg of (4R)-
4-(2-thienylmethyl)-4,5-dihydro-2-thiazolylamine
hydrochloride in the form of pale yellow crystals
melting at 125-127°C ['H NMR spectrum (300 MHz,

(CD3) 280-dg, & in ppm): 10.1 (bs, 1H), 9.7 (bs, 1H), 9.3
(bs, 1H), 7.4 (m, 1H), 7.0 (m, 2H), 4.5 (m, 1H), 3.6
(m, 1H), 3.3 (m, 1H), 3.2 (m, 2H)].

The pharmaceutical compositions according to
the invention consist of a compound of formula (I) or
an isomer or tautomer or salt of such a compound, in
pure form 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.



i

is heated at a tenperature in the region of 50C for 4 hours wth stirring.
After concentrating under vacuum the residue is taken up twice in 50 cnB
of ethyl acetate ST00019-PCT 158 and is then purified by chromatography on
a colum of silica gel (ethyl acetate/cyclohexane 1/1 BT 19eBCT The
fractions containing the expected product are concentrated under reduced
pressure to give 255 ng of a white sadbiod which is used directly. A
suspensi on of the product obtained above (240 ng, 0.88 nmol) is refluxed
in 6 cnB of 6N hydrochloric acid solution for 8 hours. The reaction
m xture is concentrated to dryness under vacuum and the brown residue is
slurried in a mxture of ethanol (5 cnB) and ethyl acetate (3 cnB) and
then filterede nMédbcishlrpyodgcopesatooding tepehaseindeht 68, mepti | a cl ear
yel l ow solution is obtained. After partial concentration, the product
crystal |l i zelse amsled sofaller edarentenatly henedtaklly undetopacalibyto gi ve 64 ny
of (4R)- 4-(2-thienylmethyl)-4,5-dihydro-2-thiazolylamne hydrochloride in
the form of pale yel | 99 tdysempesimedns nfontonab-adqini seranRospect rum (300
MHz, (CD3)2S0-d6, S in ppqg : 10.1 (bs, 1H), 9.7 (bs, 1H), 9.3 (bs, 1H),
7.4 (m 1HWhich ¢aq bejusedsinejude)tablets mpilly, Bowdens 1H), 3.2 (m
2 | . The, pharnpceutical conpositions according to_ the invention consi st
OFDa Conpouﬁgﬁﬁhgghw?ﬁP%Pi?ﬁ'0 achets) or granulgs. In these

compositions, the active principle 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 can also

comprise substances other than diluents, for example

one or more lubricants such as magnesium stearate or

talc, a dye, a coating (dragées) or a varnish.

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

- diluents, for example wetting products, sweeteners,
thickeners, flavorings or stabilizers.

The sterile compositions for parenteral
administration can preferably be agqueous or non-agqueous
solutions, suspensions or emulsions. Solvents or
vehicles which may be used include water, propylene
glycol, a polyethylene glycol, plant oils, in

particular olive oil} injectable organic esters, for

ekample ethyl oleate, or other suitable organic



an isoner or tautoner or salt of such a compound, in pure formor in the
formof a conposition in which it 1is conbined with any other
pharmaceutically conpati ble product, which nmay be inert or physiologically
active. ST00019-PCT 159 The nedicinal products accordi ngST80PRE-PRTent i on
may be used orally, parenterally, rectally or topically. Solid
conpositions for oral adm nistration WMH ch can be used include tablets,
pills, powders (gelatin capsules, cachets) or granules. In these
conpositions, the active principle according to the invention is m xed
with one or nore inert diluents, such as starch, cellul ose, sucrose,

| actose or silica, wunder a stream of argon. These conpositions can al so
conpri se subslaanes.orheset hampdsliuenhs, char aéxanplatadme or nore

| ubricants such as magnesium stearate or talc, a dye, a coating (dragees)
or a varni shdjuvgutd, conppskrtiionsatowebtahgadgenitst r dtsiogeniwhi ch can be
used include pharmaceutically acceptable solutions, suspensions,

emul si ons, 8§P0PS. af@uUeikiess, cOnBRPHPAGLEnand githddAtigesisch e wat er,

et hanol, glycerol, plant oils or liquid paraffin. These conpositions can
conpri se subSthhtedebifRr CBRaR® BRFH&RESOUFoiReREVEre ln¥RiSng f9oduct s,
sweet eners, thicgg ers, flavorings or stab%lizers. The sterile conpositions

for parent eFAF™P ¥i 8FPREFSnELLRTBFLPBY aby 1BECERQEEEL TG non- aqueous

sterilizing agents into the composition, . by irradiation
or by heating. They can also be prepared in the form of
sterile solid compositions which can be dissolved at
the time of use in sterile water or any othér
injectable sterile medium.

The compositions for rectal adﬁinistration
are suppositories or rectal capsules which contain,
besides the active product, excipients such as cocoa
butter, semisynthetic glycerides or polyethylene
glycols.

Compositions for topical administration can
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 sclerosis, cerebral, focal
or global ischemia, cerebral or spinal trauma,
Parkinson’s disease, Huntington’s diseases, Alzheimer'’s
disease, amyotrophic lateral sclerosis, migraine,
depression, schizophrenia, anxiety, epilepsy, diabetes,
atherosclerosis, myocarditis, arthritis, arthrosis,

asthma, irritable bowel syndrome, Crohn’s disease,



sol utions, suspensions or enul sions. Solvents or vehicles which may be
used include water, propylene glycol, a polyethylene glycol, plant oils,
in particular olive oil, injectable organic esters, for exanple ethyl

ol eate, or other suitable organic ST00019- PCT 160 soIven??po?EBSECT
conpositions can also contain adjuvants, in particular wetting agents,
isotonic agents, enulsifiers, disperskts and stabilizers. The ‘
sterilization can be carried out in several ways, for exanple by aseptic
filtration, by incorporating sterilizing agents into the conposition, by
irradiation or by heating. They can al so be prepared in the form of
sterile solid conpositions which can be dissolved at the tinme of use in
steril e wat @eratoanyist hgestirv-esopblagesilerielfd umediuwnei tilse conpositions for
rectal admnistration are suppositories or rectal capsules which contain,
besi des t heCaddilpdngPaduet sysdeiopicentd og e lenepbeds ishudlugns semi synt hetic
gl ycerides or polyethylene glycols. Conpositions for topical

adni ni st r at CEH CRERALREUSH oPSEXARSIE, ENEaFEOWES: PEn§erERAdEOFES nout h
washes, nasal %ro s or_aerosols. In human therapy, .the conpounds according
Lo the i nvait FORCFeSBER Roul APEy EBPUR | SPLEPEMPRES  and/ or prevent i ng

mul tiple SC% %%%EarciﬁB%QEabr Eg%%bmas, and in infections with
Gram-positive or Gram-negative intracellular or |
extracellular bacteria.

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

In general, the doctor will determine the
appropriate dosage as a function of the age, weight and
all the other personal factors of the individual to be
treated.

The examples which follow illustrate
compositions according to the invention:

EXAMPLE A

Gel capsules containing a 50 mg dose of

active product and having thevcomposition below are

prepared, according to the usual technique:

- Compound of formula (I) . _ 50 mg

- Cellulose ‘ 18 mg

- Lactose 55 mg




or global ischem a, cerebral or spinal trauma, Parkinson's disease,
Huntington's di seases, Al zheiner's disease, anyotrophic |lateral sclerosis,
m grai ne, depression, schizophrenia, anxiety, epilepsy, diabetes,
atherosclerosi's, nyocarditis, arthritis, arthrosis, ast3fif0%3318G%b| e
bowel syndrone, Crohn's di sease, ST00019-PCT 161 peritonitis,
gastro-esophageal reflux, uveitis, GubRlain-Barre syndrone,

gl onerul onephritis, lupus erythematosus, psoriasis, the growmh of certain
forms of tunors such as, for exanple, epithelioms, adenocarcinomas or
sarconmas, and in infections wwth Gampositive or G amnegative
intracellular or extracellular bacteria. The doses depend on the desired
ef fect, the dapafloadadf stiRectreat nent _and the route of adninmgtration
used; they are generally between 1 ng and 100 ng per day via the oral
route for an aSedium garkouwietdydesarahging. from. 0.5 0g.tol8omgy of active
substance. In general, the doctor will determ ne the appropriate dosage as
a function of fBdCage,.wei.ght..and...al.l..the.other. persaonal. f&Bt®8s of the
individual to be treated. The exanples which followillust ri\tnelg

conposi ti oris al@EPEPRY™t & LERE ARV ent-i- 0N - EXAMPLE Acwrrerrrrreree

EXAMPLE B
Tablets containing a 50 mg dose of active
product and having the composition below are prepared

according to the usual technique:

- Compound of formula (I) e neern 50 mg
- LA O 104 mg
= Cellulose 40 mg
- Polyvidone 10 mg
- Sodium carboxymethylstarch 22 mg
- A L G 10 mg
- Magnesium stearate oo 2 mg
- Colloidal silica 2 mg

- Mixture of hydroxymethylcellulose, glycerol and
titanium oxide (72/3.5/24.5) gs 1 finished film-

coated tablet weighing 245 mg

EXAMPLE C

An injectable solution containing 10 mg of
active product and having the composition below is
prepared:

- Compound of formula (I) 10 mg

- Benzoic acid 80 mg




!

Gel capsules containing a 50 ng dose of active product and having the
conposition below are prepared, according to the usual technique: -
Compound of formula (1) 50 ng - Cellulose 18 ng - Lactose 55 ngy
ST00019- PCT 162 Col loidal silica 1 ng - Sodi um car boxy n&TQ04rROT 10 ny
Talc 10 ng Magnesium stearate 1 ng EXAMPLE B Tabl ets containing a 50 ng
dose of active product and havi ng thédé8onposition bel ow are prepared
according to the usual technique: -Conpound of formula (1)50 ng -Lactosel04
ng -Cellul ose40 ng - Pol yvidonelO ng - Sodi um car boxynet hyl starch22 ny
-Tal c10 ng - Magnesium stearate2 ng -Colloidal silica2z ng -M xture of

hydr oxynet hyl cel | ul ose, glycerol and titanium oxide (72/3.5/24.5) gs 1
finished fi+m Beatyeld dladdledl wei ghi ng 245 ng EXAMPLE C 0.06 ml

- Sodium benzocate 80 mg
- 95% ethanol 0.4 ml
-  Sodium hydroxide 24 mg
- Propylene glycol 1.6 ml
- Water gs 4 ml

The present invention also relates to the
method for preventing and'treating diseases in which an
abnormal production of nitric oxide (NO) by induction
of inducible NO-synthase (NOS-2 or iNOS) is ipvolved by
administration of a compound of formula (I), racemic
mixtures, enantiomers and diastereoisomers thereof and
mixtures therof, the tantomer thereof or

pharmaceutically acceptable salts thereof.



An injectable solution containing 10 ng of active product and having the
conposition below is prepared: - Conpound of formula (1) 10 ng - Benzoic
acid 80 ng ST00019-PCT 163 Benzyl al cohol 0.06 ml - Sodi um benzoate 80 ny
.............. ... .. ........ST00019-PCT. 950
ethanol 0.4 m Sodium hydroxide 24 ng Propylene glycol 1.6 m Water gs
...................................... 164 ............. 4 n The present
invention also relates to the nethod for preventing and treating di seases
in which an abnormal production of nitric oxide (NO by induction of

I nduci bl e NO-synthase (NOS-2 or iNOS) is involved by admnistration of a
conpound of fornmula (1), racemc mxtures, enantioners and

di ast er eoi sOnBI®St hereof and m xtures therof, the tantomer thereof or
pharmaceutically acceptable salts thereof. ST00019-PCT 164 CLAIMS: 1. Use
of the 2-anilnot hVagobEnthdeRireainotbiagoline derivatives of

11)8\ ()
R S

in which either R; is a hydrogen atom or an alkyl

formula:

radical and R; is an alkyl, -alk-NH,, ~-CH;-R3, -CH;-S-Ry
or phenyl radical substituted with a nitro or -NH-
C(=NH)CH; radical,

or Ry is an alkyl radical and R; is a hydrogeﬁ‘atom,

Ry is a (3-6C) cycloalkyl, pyridyl, pyridyl N-oxide,
thienyl, thiazolyl, imidazolyl, pyrazinyl, triazolyl or
phenyl radical or a phenyl radical substituted with a
nitro, hydroxy or carboxyl radical,

Ry represents a pyridyl or pyridyl N-oxide radical,

alk represents an alkylene radical,

it being understood that the alkyl and alkylene
radicals contain 1 to 6 carbon atoms in a straight or
branched chain,

the racemic mixtures, enantiomers and diastereomers
thereof and the mixtures thereof, the tautomers thereof
and the pharmaceutically acceptable salts thereof,

for the preparation of pharmaceutical compositions that
are useful for preventing and treating diseases in

which an abnormal production of nitrogen monoxide (NO)



formula: RR2 NH2 ' S (1) in which either RL is a hydrogen atom or an al kyl
radical and R2 is an alkyl, -al k-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical
substituted with a nitro or -NH NH)CHS radical, or RL is an alk

radical and R2 is a hydrogen atom R3 is a (3-60C) cycloﬁ?ﬂ9919p9??dyl
pyridyl N-oxide, thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl or
phenyl radical or a phenyl radi cal sub%@$tuted mnth a nitro, hydroxy or
carboxyl radical, R4 represents a pyridyl or pyridyl N-oxide radical, alk
represents an al kylene radical, it being understood that the al kyl and

al kylene radicals contain 1 to 6 carbon atonms in a straight or branched
chain, the racem c m xtures, enantioners and di astereoners thereof and the
m xt ures t héyeadndugcta omawtfommdsiailpdree MO - samt hislse dN@Smacedsi cal |y
acceptabl e salts thereof, for the preparati on of pharnmaceuti cal
conp05|t|on§nWﬁéWedare useful for preventing and treating diseases in

whi ch an abnormal production of nitrogen nongxide (NO ST00019- PCT 165 by

i nduction of induci bl &-NO Jpft RESOTNGE. FP [daim 1, characterized

in that, in formula (I), R; is a hydrogen atom or an
alkyl radical and R; is an -alk-NH, radical or phenyl
radical substituted with an -NH-C(=NH)CH; or ~-CH;-R3
radical and R; is a pyridyl, thienyl, thiazolyl,
imidazolyl, pyrazinyl, triazolyl or phenyl radical or
phenyl radical substituted with a nitro or carboxyl or
~CH;-S-R4 radical, and Ry is a pyridyl radica;.
3. Use according to either of Claims 1 and
2, characterized in that R; is a -CHy-R3 or -CH;-S-Ry
chain, R; is a 3- or 4-pyridyl, 2- or 3-thienyl, 4- or
5-thiazolyl, l-imidazolyl, 1l-triazolyl, 2-pyrazinyl or
| phenyl radical or a phenyl radical substituted in
position -3 with a nitro or carboxyl radical and Ry is a
4-pyridyl radical.

4. Use according to Claim 1, characterized
in that the compound of formula (I) is chosen from the
following compounds:

4- (3-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4—benzyl-5—methyl—4,5—dihydro—1,3—thiazol—2-ylémine
4- (3-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

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

[3~(2~amino-4,5-dihydrothiazol-4-yl)phenyl] (1-

iminoethyl)amine



involved. 2. Use according to Claim1l, characterized in that, in formula
(), RL is a hydrogen atomor an alkyl radical and R2 is an -al k- NH2

radi cal or phenyl radical substituted with an -NH C(= ;% 18
radical and R3 is a pyridyl, thienyl, thiazolyl, imda p§F |nyI

triazolyl or phenyl radical or phenyl radical substituted with a nitro or
carboxyl or -CH2-S-R4 radical, and R4e s a pyridyl radical. 3. Use
according to either of Clains 1 and 2, characterized in that R2 is a
-CH2-R3 or -CH2-S-R4 chain, R3is a 3- or 4-pyridyl, 2- or 3-thienyl, 4-
or b5-thiazolyl, 1-imdazolyl, 1-triazolyl, 2-pyrazinyl or phenyl radical
or a phenyl radical substltuted in position -3 with a nitro or carboxyl

r adi cal andl'13?43rizé’1a' Limvdipo vlad d'é!laz@l’@s’é’ i ng to Claiml,

?Qﬂg\fv.t ﬁ(rgl zed hat the orrp(fg),rn_d ]12'94‘%‘ ﬁl) sl % “&;{ﬂomztgleam o
‘ ggns;rmbe“ AR a2 R st
(30 el e S et
[3-(2; am ng:- i}r\é%'lﬂ}lh—y@rsmcmlﬁﬁllo gz REek PG (zlyllaml%et hyl) ami ne
4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol-2-ylamine
4- (3-nitrophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
5-methyl-4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine '
5—ethyl—4—(4—pyridy1methyl)—4,5—dihydro—l,3—thiazol—2-
ylamine
4- (4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
4—(2—pyrazinylmethy1)—4,5—dihydro—1,3—thiazol—2—ylamine
4~ (5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (4-hydroxybenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
4- (3-aminopropyl)-4,5-dihydro-1,3-thiazol-2~ylamine
4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
N-oxide
the racemic mixtures, enantiomers, diastereoisomers and

tautomers thereof, and mixtures thereof, as well as the

pharmaceutically acceptable salts thereof,




4- benzyl -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne

4- ( 3- car boxybenzyl ) -4, 5-di hydro- 1, 3-thi azol - 2-yl am ne

4- (4-am nobutyl ) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

4-butyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne ST00019-PCT

5- et hyl - 4 5-di hydr o- 1 3-thiazol - 2-yl am ne

4- cycl ohexyl met hyl - 4, 5- di hydr o- 1, 3-t hil&Zol - 2-yI ani ne

4- (3-nitrophenyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne

4- (4-pyridyl nethyl) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

5- et hyl - 4- (4- pyridyl met hyl ) -4, 5-di hydro-1, 3-thi azol -2- yl am ne

5-ethyl -4-(4-pyridyl nethyl)-4, 5 di hydro-1, 3-thiazol -2- ylam ne
(4-thi azol yl met hyl )54, 5- @$ﬁy@¢@0¥d3nghF926ﬂa2myﬂanﬁhéracterlZed

1-im dazol yl net hyl ) -4, 5-di hydro-1, 3-thi azol - 2- yl am

2- pyra2|H%Iﬁ%?%y¥§e4c%mﬂ?%9 rBfIfSrFHﬂézéF)21§lSﬁPﬁén from the

5-thi azo é%t th I) 4m5 d|3¥dro 1, 3-thiazol -2-yl am ne

4- hydr ox ASRPHYDAP o- 1, 3-t hi azol - 2-yl ami ne

3~ 2 nobh +§py ?ﬁ”‘”&"ﬁﬁ Aur TR YA o 575 kARG 17 EhBEBT o

4-(1-triaz &ig%ll) 4,5-di hydro-1, 3-thi azol - 2-yl am ne
4- (4- pyri dyl met )-4,5-di hydro-1, 3-thiazol -2-ylam ne N-oxide the racemc

m xtures, enam@fﬁrﬁréqshﬁns&fas@ﬁywté §nalh§,a%oﬂe§sthhs&89f -and

m xtures thereo as he ~pharmaceutical [y acceptable salts
t hereof , STRMHOLCT

(+)-(4R,58)-4-benzyl~-5-methyl-4,5-dihydro-1,3-thiazol-

4-
4-(
4-(
4-(
4-(
4-(
4-(

2-ylamine
(+)—(4R,5R)—4—benzy1—5—methyl—4,5—dihydro—l,3—thiazol-
2-ylamine
(-)-(4R)-4-(3-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

(4R) -4-(2-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

[3~-(2~amino-4,5-dihydrothiazol-4-yl)phenyl] (1-
iminoethyl)amine

(+)-(4R) -4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
(+)—(4R)—4—(3—carboxybenzyl)—4,5—dihydro—1,3—thiazol-2—
yvlamine

(+)-(4R) -4- (4-aminobutyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-=)~-(4S)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-(4S,58)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-

2-ylamine



167 5. Use according to Caim1l1, characterized in that the conpound of

formula (1) is chosen fromthe follow ng conpounds: (+)-(4R)
-4-(3-pyridyl methyl)-4, 5-di hydro-1, 3-thi azol - 2- ylanlne

(+) - (4R) - 4- (3-ni trobenzyl ) - 4, 5-di hydro-1, . 3-thi azol - 2- 1= ~ECT
(+)- (4R 5S) - 4-benzyl -5-net hyl -4, 5-di h dro- | , 3- thlazol 2-yl am ne
(+)-(4R,5R)-4-benzy|-5-nethy|-4,5-dihé &Bo- 1 3-thiazol - 2-ylam ne
(-)-(4R)-4-(3-thienyl methyl)-4,5-di hydro-1, 3-thi azol -2- yl am ne
(4R)-4-(2-thieny|nethyl)-4,5-dihydro-1,3-thiazol 2- yl am ne

[ 3-(2-am no- 4, 5-di hydrot hi azol - 4- yI)phenyI](l |n1noethyl) am ne
(H)-(4R) - 4- benzyl 4, 5-di hydro- 1, 3-t hi azol - 2-

(+)-(4R) - 4- (31céﬂ%bxébéﬁzw}nqbgtnihy@lr% @l@y@tﬁ@a%o?b phigzahi e
(+)-(4R)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(-)-(4S)- 4-Y52Ri®Robenzyl ) - 4, 5- di hydr o- 1, 3- thlazol 2- ylami ne

gT%Oéig gg% 4Sb§E§yh genzy?yé éééh ihxdéodl }Qlfzg_thlagofnﬁne

ylamine

(-)-(4R) -4-butyl-4,5-dihydro-1,3-thiazol-2-ylamine
(+)-(58)-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
(-)-(48)-4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol-2~
ylamine

(+)-(4R) -4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol-2~
ylamine

4- (3-nitrophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine
(+)-(4R) -4- (4-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R,5R) -5-methyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1l,3-thiazol-2-ylamine

(+)-(4R,5R) -5-ethyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3-thiazol-2-ylamine
(+)-4-(5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine ‘
(-)-4-(5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4- (2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine

(AR) -4-(1l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine |
(4S)-4-(l-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-

ylamine



168 (-)-
(4S, 5R) -

(4S)-4-(4-am nobutyl) -4, 5-di hydro-1, 3-thiazol -2- yl am ne

4- benzyl - 5- net hyl -4, 5-di hydro-1, 3-thi azol - 2- yl am ne

-)-(4R)-4-butyl -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne
E+§ ESS) 5- et hyl - 4, 5- di hydr o- 1, 3-t hi azol - 2- yl ani ne ST00015-PCT
(-)-(4S)-4- cyclohexylnethyl 4, 5-di hydro-1, 3-t hi azol -2 yl am ne
(+) - (4R) - 4- cycl ohexyl met hyl - 4, 5- di hydrl#91, 3-t hi azol - 2- yI ami ne
4- (3-ni trophenyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne
(+)-(4R) - 4- (4-pyridyl met hyl)-4,5-di hydro-1, 3-thi azol -2- yl am ne
(+)- (4R 5R) - 5-net hyl - 4- (4- pyridyl met hyl ) -4, 5-di hydro- 1, 3-thiazol -
(+)- (4R 5R) - 5-et hyl -4- (4- pyri dyl net hyl ) -4, 5 di hydro- 1, 3-thiazol - 2-

(+) - 4- (5- th(‘a)zol%/Rhe‘@h%)thlgzﬁilhglmeéhym ~¢hpadohyBroylladi-taiazol-

(-)-4-(5-thiazoly]l nethyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(+) - (4R) - 4-3 X nyl met hyl ) - 4, 5- di hydro 1, 3-thi azol 2-yl am ne

(4R) - 4-(
(4S) - 4- (

i

ey e s e L el 2 L an e
ylamine

(+)-(4R) -4- (4-hydroxybenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(+)-4-4-pyridylsulphanylmethyl) -4, 5-dihydro-1, 3~
thiazol-2-ylamine

(4R) -4- (4-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine N-oxide
(+)—4—(1—£riazolylmethyl)—4,5—dihiydro—1,3-thiazol—2—

ylamine

- the tautomers thereof, as well as the pharmaceutically

acceptable salts thereof.

6. Use according to Claim 2, characterized
in that the compound of formula (I) is chosen from the
following compounds:

4- (3-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4- (3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-thienylmethyl)-4,5-dihydro-1,3-thiazol-2~ylamine
4-(2~-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

(3-(2-amino-4,5~-dihydrothiazol-4-yl)phenyl] (1-

iminoethyl)amine

4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
4- (3-carboxybenzyl)-4,5-dihydro-1,3-thiazol-2-ylamine

4—(4—aminobutyl)-4,5—dihydro—1,3—thiazol—2—y1amine

2-yl am ne
yl am ne



T

ST00019-PCT 169 (+)-(4R)-4-(4-thiazol yl nethyl)-4,5-di hydro-1, 3-thi azol -
2-ylam ne (+)-(4R)-4-(3- aninopropyl)-4,5-dihydro-1,3-thiazol 2- ylam ne

(+)- (4R) 4- (4- hydr oxybenzyl) - 4, 5- di hydro- 1, 3-t hi azol -
(+) - 4- 4- pyri dyl sul phanyl met hyl ) - 4, 5- di hydro |,3- thi azol %‘WP&% rRET

(4R)-4- (4-pyridyl methyl)-4, 5- dlhydro 1 thlazo|-2 yl am ne N- oxi de
(+)-4-(1-triazolylnmethyl)- 4 5- dlhlydr017 3-thiazol -2- ylam ne the tautoners
thereof, as well as the pharnaceutically acceptable salts thereof. 6. Use
according to Claim2, characterized in that the compound of formula (1) is
chosen fromthe follow ng conpounds:

4- (3-pyridyl net hyl) -4, 5- dlhydro |, 3-thiazol - 2-yl am ne '

4 (3 obdmAfrpUE SbiIRAG. =40 1 i< iy 3R zoL-2-ylanine

4-benzyl - 5- net hyl - 4, 5- dlhydr 3-thiazol - 2- yI m phe ,

4 (ot i eny PrECRIALA ST BT aAol Sy - 3- thiazol-2-

4-(2- thlenylgeth§FL 4, 5- dlhydro 1, 3-thiazol -2-yl am ne

[ 3- (2- am no- ydrothlazol 4-yl)phenyl ] (1- imnoethyl) amne

4- benzyl - | - o
4- (3-car box?/benz B § ??ﬁnf%gwtlﬁl R PR e 3 -thiazol-2

yvlamine
4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(l-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine

4- (2-pyrazinylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4—(5—thiazolylmethyl)—4,5—dihydro—1,3—thiazol—2—ylamine
4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4- (4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

the racemic mixtures, enantiomers, diastereoisomers and
tautomers thereqf, as well as the pharmaceutically
acceptable salts thereof.

7. Use according to Claim 2, characterized
in that the compound of formula (I) is chosen from the
following compounds:

(+)-(4R) -4- (3-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4~ (3-nitrobenzyl)~-4,5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R,58) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine

(+) - (4R, 5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-

2-ylamine



4- (4-am nobutyl) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne ST00019- PCT 170
4- (4-pyridyl met hyl ) -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne
5- et hyl - 4- (4- pyri dyl net hyl ) -4, 5-di hydro-1, 3-thi azol -2- yl am ne
5-et hyl - 4- (4- pyri dyl nethyl ) -4, 5-di hydro-1, 3-t hi azol -2- ARG -PCT
4- (4-thi azol yl met hyl ) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne
4-(1-imdazol yl met hyl ) -4, 5-di hydro-1, 37fhi azol - 2- yl am ne
4- (2-pyrazinyl met hyl ) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne
4- (5-thi azol yl met hyl ) - 4, 5-di hydro- 1, 3-thi azol - 2-yl am ne
4-(1-triazolyl nmethyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne
4- (4-pyridyl sul phanyl et hyl ) - 4, 5-di hydro- 1, 3-thi azol -2- ylam ne the racemc
m xt ures, efant (dRlerds, (I Estenconstngt 5-ant-dilaydooet s3ttieiendl-2s wel | as
the pharmaceutically acceptable salts thereof. 7. Use according to Caim
2, charact etliazeidhe i n that the conpound of fornula (1) is chosen fromthe
fol |l ow ng cggyounds: ) . _
(+) - (4R) - 4-(BpyAi Britheany Yoot el +dr v dhgdx o hzdt thiagehn? ne
(+)-(4R) -4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(+) - (4R 5SYV- AWy - 5- et hyl - 4, 5- di hydr o- 1, 3- t hi azol -~ 2-yl ani ne
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-
iminoethyl)amine.
(+)-(4R) -4~-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
(+)-(4R) -4~ (3~carboxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine
(+)-(4R) -4-(4-aminobutyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine
(-)-(48)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-(45,58)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2~ylamine
(-)-(48)-4- (4-aminobutyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(4S,5R) ~4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-
ylamine
(+)—(4R)-4—(4—pyridy1methy1)—4,5~dihydro—l,3—thiazol—2—
ylamine
(+) - (4R, 5R) -5-methyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3-thiazol-2-ylamine
(+)-(4R,5R) -5-ethyl-4- (4-pyridylmethyl)-4,5-dihydro-
1,3-thiazol-2-ylamine
(+)-4-(5-thiazolylmethyl) -4, 5-dihydro-1, 3-thiazol-2-

yvlamine



(+)- (4R 5R) - 4- benzyl - 5- net hyl - 4, 5-di hydro- 1, 3-thi azol - 2-yl am ne

ST00019-PCT 171 (-)-(4R) -4-(3-thienyl nethyl)-4,5-di hydro-1, 3-thiazol - 2-

yl am ne (4R)-4-(2-thieny|nethyl)-4,5-dihydro-1,3-thiazols%-ﬁ%lgnk%%
[ 3- (2- ami no- 4, 5- di hydr ot hi azol - 4-yl ) phenyl ] (1- i ni noet hySFa%0He -
(+)-(4R) - 4-benzyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne
(+)-(4R)-4-(3-carboxybenzy|)-4,5-dihyd}%21,3-thiazol-2- yl am ne
(+)-(4R) - 4- (4-am nobutyl) -4, 5-di hydro-1, 3-thiazol -2- ylam ne
(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne
-)-(4S, 5S) - 4- benzyl - 5- et hyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne
-)-(4S)-4-(4-am naobutyl)-4, 5-di hydro-1, 3-t hi azol -2-_ yl am ne

4S, 5R) - 4- bdm2 yit-5 omdt iz o4 Yorh il o-4, 3-Gihves 1o 3 ki gl -2 -
+)-(4R)-4-§§- (ri dyl methyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
+) - (4R, 5R) 5%

+

)-(4R’SR)Yé?g%ﬁ%b1ﬂlQ%1%095¥@ﬂ§¥HQ@ﬁjf&}EfgJ@GH}Hro—l,3—thiazol—

2-ylamine

(
(
(
(
(
(

(4R) -4-(l-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine

(4S) -4-(1l-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine

(+)-(4R) -4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine

(+) -4~ (4-pyridylsulphanylmethyl)-4,5-dihydro-1, 3-
thiazol-2-ylamine
(+)-4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

the tautomers thereof, as well as the pharmaceutically
acceptable salts theréof.

8. Compounds of formula:
R,

A,

N~ NH,

in which either R; is a hydrogen atom or an alkyl
radical and R; is an alkyl, -alk-NH,;, -CH,-R3, -CH;-S-R,
or phenyl radical substituted with a nitro or -NH-
C(=NH)CH; radical, |

or R; is an alkyl radical and R; is a hydrogen atom,

R3 is a (3-6C) cycloalkyl, pyridyl, thienyl, thiazolyl,

imidazolyl, pyrazinyl, triazolyl or phenyl radical or a

| -4-(4-pyridyl nethyl)-4,5-di hydro- 1, 3-thiazol -2-ylam ne



1, 3-thi azol -2-yl am ne (+)-4-(5-thiazolyl nethyl)-4,5-di hydro-1, 3-thi azol - 2-
yl am ne ST00019-PCT 172
(-)-4-(5-thiazolyl methyl)-4,5-di hydro-1, 3-thiazol -2- yl am ne
(+) - (4R) - 4- (2- pyrazi nyl net hyl ) - 4, 5-di hydr o- 1, 3-t hi azol - ST{PAPnECT
(4R)-4-(1-i m dazol yl met hyl ) -4, 5-di hydro-1, 3-thi azol -2- yl am ne

(4S) - 4-(1-imidazol yl met hyl) -4, 5-di hydrlot3, 3-t hi azol -2- yl ani ne
(+)-(4R)-4-(4-thiazolyl methyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne
(+)-4-(4-pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3- thiazol -2-yl am ne
(+)-4-(1-triazolylnethyl)-4,5-di hydro-1|, 3-thiazol-2- ylam ne the tautoners
thereof, as well as the pharmaceutically acceptable salts thereof. 8.
Conpounds oPhesvAuradicp) subahithteidt WathRe ndtxohydvegenyatcam or an al kyl
radical and R2_is an alkyl, -alk-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical
subst i t ut ed SAPRXYLnFeAdTaL /- NH- C(=NH) CH3 radical, or Rl is an al kyl

radical and R2 is a hydrogen ato
R; represents pyr%d&l radical,

alk represents an alkylene radical,
the racemic mixtures, enantiomers and diastereomers
thereof and the mixtures thereof, the tautomers thereof
and the pharmaceutically acceptable salts thereof,
with the exception of the compounds for which
R; is a hexyl or methyl radical and R; is hydrogen, or
R; and R; are methyl, and the racemic mixtures of the
compounds for which R; is hydrogen and R, is methyl,
ethyl or n-propyl, it being understood that the alkyl
and alkylene radicals contain 1 to 6 carbon atoms in a
straight or branched chain.

9. Compounds according to Claim 8, for
which R; is a hydrogen atom or an alkyl radical and R,
is an -alk-NH; radical or a phenyl radical substituted
with an -NH-C(=NH)CH; or -CH;-R3; radical for which R; is
a pyridyl, thienyl, thiazolyl, imidazolyl, triazolyl,
pyrazinyl or phenyl radical or phenyl radical
substituted with a nitro or carboxyl or -CH;-S-Ry
radical, for which R; is a pyridyl radical, it being
understood that the alkyl and alkylene radicals contain
1l to 6 carbon atoms in a straight or branched chain,
the racemic mixtures, enantiomers and diastereoisomers
thereof and the mixtures thereof, the tautomers thereof

and the pharmaceutically acceptable salts thereof.



|

R3 is a (3-6C) cycloal kyl, pyridyl, thienyl, thiazolyl, imdazolyl,
pyrazinyl, triazolyl or phenyl radical or a ST00019-PCT 173 phenyl radi cal
substituted with a nitro, hydroxy or carboxyl radical, R4 represents a
pyridyl radical, alk represents an al kylene radical, th& “®GR xtures
enantioners and di astereoners thereof and the mi xtures t hereof, the
tautomers thereof and the pharmaceutitétly acceptable salts thereof wth
t he exception of the conpounds for which R1L is a hexyl or nethyl r adi cal
and R2 is hydrogen, or Rl and R2 are nethyl, and the racem c m xtures of
the conpounds for which RL is hydrogen and R2 is nethyl, ethyl or
n-propyl, it being understood that the alkyl and alkylene radi cal s contain
1 to 6 carbon atons iA%a SerEcgRdsoraosdking tehaither Coipbins
according t im8, for which Rl is_a hydrogen atomor an al kyl radical
and R2 s énan | R NAbaragi-exi zed énpﬁ%ﬁﬁqf%aé?cél3§u5§tﬂrﬁﬁ€ddﬂh th an

-NHC di cal R3 d t hi I

t hi azol(yl P 8523I’§%H PF\’Yr‘}‘az I Iy%a Zﬁ\%ylor EL "’P%/‘%rﬂ]ld*f 'all orI Fﬂg?yl
di cal t t rb -S- R4

[cal , SUULLLNLEd oLl At ‘éér. RS (a® (RSB hy! and

al kyl ene radhgakg1c@ahaticuleli®18 BRI AL U JitHf S A ,,P" branched

chai n,
carboxyl radical and R; is a 4-pyridyl radical.

11. Compounds according to Claim 8, chosen
from the following:
4- (3-pyridylmethyl)-4,5-dihydro-1, 3-thiazol-2~ylamine
4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2~ylamine
4—benzyl—5—methyl—4,5-dihydro—1,3—£hiazol-2—ylamine
4?(3-thienylmethyl)—4,S—dihydro—l,3—thiazol—2—ylamine
4-(2-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
[35(2—amino—4,5—dihydrothiazol—4—yl)phenyl](1—
iminoethyl)amine
4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
4-(3-carboxybenzyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4- (4-aminobutyl) -4, 5-dihydro-1,3-thiazol~-2-ylamine
4- (4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
5-methyl-4-(4-pyridylmethyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine
5-ethyl-4-(4-pyridylmethyl)-4,5-dihydro-1,3~thiazol-2-
ylamine
4- (4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4-(1l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine

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




the racem c m xtures, enantioners and di astereoi soners thereof and the

m xtures thereof, the tautoners thereof and the pharmaceutically
acceptabl e salts thereof. ST00019-PCT 174 10. Conpounds according to either
of Cains 8 and 9, characterized in that R3 is a 3- or ¥ f?, 2- or
3-thienyl, 4- or 5-thiazolyl, 1-imdazolyl, 1- triazolyl, 2-pyrazinyl or
phenyl radical or a phenyl radlcal s&ﬂétltuted in position -3 with a nitro
or carboxyl radical and R4 is a 4-pyridyl radical. 11. Conpounds accordi ng
to daim8, chosen fromthe foll ow ng:

4- ( 3- pyridylnethyl) 4, 5-di hydro-1, 3-thi azol - 2-yl am ne

4-( 3- nltrobenz % 4,5-di hydro-1, 3-thi azol - 2-yl am ne

~ 4- benzyl - ﬂgy hHaSOHWhWQFBYl 34tﬁr@¥bYd2°y1aﬁrhblaZOI 2-ylamine

4-( 3- thlenylneth |)-4,5-di hydro-1, 3-thi azol -2-yl a

4- (2-thi enytnetn ¥}aﬁ°%yﬁmﬁ§HV%1148 fﬁi%i@Fozlyﬁaﬁﬁh@Z°1 2-ylamine

A benzyl 4. b MR oL s gl gty P LTt iy drSoE] Yehs 22015 -

4-(3-carboE%?enz I) 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne
4-(4-am no 4, 5- dlhydro 1, 3- thlazol 2-yl am ne

RETEE e e v EECS T TIO—
5-ethyl - 4- (dnoysd dyAn@t Yk dufes- QhQ:YQ&SP, | eRet Ph820hers YhEFLOE ana
the pharmaceutically acceptable salts thereof.
12. Compounds according to Claim 8, chosen
from the following:
(+)-(4R) -4-(3-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(+)-(4R) -4-(3-nitrobenzyl)-4,5-dihydro-1,3~-thiazol-2-
ylamine
(+)-(4R,5S)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine
(+)-(4R,5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
2-ylamine
(-)-(4R) -4~ (3-thienylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(4R) -4~ (2-thienylmethyl)-4,5-dihydro-1,3-thiazol-2-
ylamine?? |
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl]-(1-
iminoethyl)amine
(+)~(4R) -4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
(+) - (4R) -4~ (3-carboxybenzyl) -4, 5-dihydro-1,3-thiazol-2-

ylamine



4- (4-thiazo
4-(1-imdaz
4- (2- pyr azi

4- (5-thiazo
4-(1-triazo
4- (4-pyridy
m xtures, e
t he tautone
12. Compoun
(+)-(4R)-4-

(+)-(4R)-4-

(+)- (4R 5S) -
(+)- (4R 5R
(-)-(4R)-4-

(4R)-4-(2-t
[ 3-(2-am no

| yl met hyl ) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

ol yl met hyl ) -4, 5-di hydro-1, 3-t hi azol -2- yl am ne

nyl met hyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne ST%%%%%—PCT 175

| yl met hyl )- 4, 5-di hydro- 1, 3-t hi azol - 2- yl ani ne =PCT

| yl met hyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne
IsuIphanylnethyl)-4,5-dihyd¥E§1,3-thiazoI-2- yl am ne the racem c
nt ani oners and di astereroi soners thereof and m xtures thereof,
rs thereof and the pharmaceutically acceptable salts thereof.
ds according to Caim8, chosen fromthe follow ng:

(3- pyrldylneth l)-4,5- dlhydro 1, 3-thiazol -2- ylam ne
63Jn|ﬂRbbéniékPmAHQbﬂﬁNeréw ~gliwidaeoil, - thimrqie 2-

4- benzyl - 5- et hyl - 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne
Y&aﬁéﬂ?w 5- net hyl - 4, 5- di hydr o- 1, 3- t hi azol 2- yI ani ne

(B DE L B ot e 2l e
yﬂaaigghydrothiazol 4-yl ) phenyl]-(1-
(-)-(4S,58)-4-benzyl-5-methyl-4,5-dihydro-1,3~thiazol-
2-ylamine
(-)-(4S)-4-(4-aminobutyl)-4,5-dihydro-1,3-thiazol-2~
ylamine

(4S,5R) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-
ylamine

(+)-(4R) -4- (4-pyridylmethyl) -4, 5-dihydro-1, 3-thiazol-2-
yvlamine

(+)-(4R,5R) -5-methyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3-thiazol-2-ylamine

(+)-(4R,5R) -5-ethyl-4- (4-pyridylmethyl) -4, 5-dihydro~
1l,3-thiazol-2-ylamine
(+)-4-(5-thiazolylmethyl)-4,5~-dihydro-1,3-thiazol-2-
ylamine
(—)—4—(5-thiazolylmethy1)—4,5—dihydro—1,3—thiazol—2—
ylamine

(+)-(4R) -4- (2-pyrazinylmethyl)-4,5-dihydro-1,3-thiazol-
2-ylamine

(4R) ~4-(1l-imidazolylmethyl) -4, 5-dihydro-1,3~-thiazol-2-
ylamine
(4S)—4—(1—imidazolylmethyl)—4,5—dihydro-1,3—thiazol-2—

ylamine



i mnoethyl) am ne (+)-(4R)-4-benzyl-4,5-di hydro-1, 3-thiazol -2-yl am ne
(+)-(4R) - 4- (3-carboxybenzyl ) -4, 5-di hydro-1, 3-t hi azol -2- yl am ne ST00019- PCT
176 (+)-(4R)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thiazol-2- ylSfAGRL9-PCT
(-)-(4S,59)-4-benzyl - 5- et hyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne
(-)-(45)-4-(4-ani nobutyl)-4,5-di hydrol¥73-thi azol -2- yl am ne
(4S, 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne
(+)-(4R)-4-(4-pyridyl met hyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(+)- (4R 5R) - 5-net hyl - 4- (4-pyridyl methyl ) -4, 5-di hydro- 1, 3-thiazol-2-ylam ne
(+)- (4R 5R)-5-et hyl - 4- (4- pyridyl net hyl ) -4, 5-di hydro- 1, 3-thiazol -2-yl am ne
(+)-4-(5-thiakol4Rhedthylythisdzdinymevht] B-4 hd adDhy@coyl add tleiazol-
(-)-4-(5-thiazolylnethyl)-4,5-di hydro-1, 3-thiazol-2- ylam ne
(+)- (4R - 4-22¥psmazenyl met hyl ) - 4, 5-di hydro- 1, 3-thi azol - 2-yl ani ne

(+)—4—(4—pyridylsulphanylmethyl)-4,5—dihydro—l,3—

thiazol-2-ylamine

(+)-4-(l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-

yvlamine

the tautomers thereof and the pharmaceutically

acceptable salts thereof.

13. Pharmaceutical compositions containing,

as active ingredient, at least one compound of formula

R,

R;l\_,i ()

N™ NH,

in which either R; is a hydrogen atom or an alkyl
radical and R; is an alkyl, -alk-NH,, -CH;-R; or
-CH;~-S-Ry radical or a phenyl radical substituted with a
nitro or -~-NH-C(=NH)CH; radical,

or R; is an alkyl radical and R, is a hydrogen atom,

Ry is a cycloalkyl (3-6C), pyridyl, thienyl, thiazolyl,
imidazolyl, pyrazinyl, triazolyl or phenyl radical or a
phenyl radical substituted with a nitro, hydroxyl or
carboxyl radical,

R, represents a pyridyl radical,

alk represents an alkylene radical,



T - i

(4R)-4-(1-i m dazol yl met hyl ) -4, 5-di hydro-1, 3-thiazol -2- ylam ne
(4S)-4-(1-i mdazol yl methyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne ST00019- PCT
177 (+)-(4R) -4-(4-thiazolyl methyl)-4,5-di hydro-1, 3-thiazgl -

t 2-yl am ne
(+)-4-(4-pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3- thi azcﬁ’goﬁ%%'rﬁ%
(+)-4-(l-triazolylnethyl)-4,5-di hydro-1,3-thiazol-2- ylam ne the tautoners
t hereof and the pharmaceutically accépfable salts thereof. 13.
Phar maceuti cal conpositions containing, as active ingredient, at |east one
conmpound of formula (1) in which either RL is a hydrogen atom or an al kyl
radical and R2 is an alkyl, -alk-NH2, -CH2-R3 or -CH2-S-R4 radical or a
phenyl radical substituted with a nitro or -NHC(=NH)CH3 radical, or Rl is
an al kyl ratReMLIAMEFITSS a $HRRbHereE? (nd Blastereytsonekyl (3-60),
pyridyl, thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl or phenyl
radi cal or @EeiRRhyand a‘EI’r’é"ﬁr%%bt‘sl?‘?lf%R%d SREFPBERT t FReT PR B BYI or

;?rksf))e%le ;%%%ce%tfgﬂffegégepat%{ei dglélgs?d‘ék?grle’offil K represents an
with the exception of the racemic compounds for which R;
is a methyl radical and R; is a hydrogen atom or R; is
hydrogen and R; is methyl, ethyl or n-propyl,
it being understood that the alkyl and alkylene
radicals contain 1 to 6 carbon_étoms in a straight or
branched chain.

14. Process for preparing the comppunds of

formula (I) according to Claim 8, characterized in that

a derivative of formula:

R, H
M
R, NH-CS-NH-C(CH,),

in which R; and R; have the same meanings as in Claim 8,
is cyclized, and the product is isolated and optionally
converted into a pharmaceutically acceptable salt.

15. Process for preparing the compounds of
formula (I) according to Claim 8, for which R; is a
phenyl radical subétituted with an -NH-C (=NH)CH;

radical, characterized in that a derivative of formula:

S

/)\NHz

N

NH,




ST00019-PCT 178 racem ¢ m xtures, enantionmers and di astereoi sonmers thereof
and m xtures thereof, tautoners thereof and pharnaceutically acceptable
salts thereof, with the exception of the racem c conpounds for which RL is
a nethyl radical and R2 is a hydrogen atomor Rl is hydfBERAIANECR2 is

met hyl, ethyl or n-propyl, it being understood that the al kyl and al kyl ene
radicals contain 1 to 6 carbon atons ih’% straight or branched chain. 14.
Process for preparing the conmpounds of formula (I) according to O aim 8,
characterized in that a derivative of formula: NH CS-NH C(CH3)3 in which
R1 and R2 have the sanme neanings as in Caim8, 1is cyclized, and the
product is isolated and optionally converted into a pharmaceutically
accept abl e dal treathedPmidds Henomy Ip reghamiing dolvd icermeo tuyds oah 1ofrddeyl a (1)
according to Caim8, for which R2 is a phenyl radical substituted with an
- NH C( =NH) cRzd th¢ ealodustariscticalaged mrnchapta ogedilyacionsestetor nul a: NH2
ST00019-PCT 179 is reacted wi th benzyl ethani m dothioate hydrochl oride,

and the prodf&P s PheFRCER tditd Idpt ifGFaptpdendédtted into a

harmaceutically acceptable salt.
P , y &6. Process for preparing the compounds of

formula (I) according to Claim 8, for which R, is a
radical -CH;-R3 in which Ry is a l-imidazolyl or 1-
(1,2,4-triazolyl) radical, characterized in that
imidazole or 1,2,4-triazole is reacted with a

derivative of formula:
R, | . |
K '
X ~ _Ra (IV)
N
Rb

in which R; has the same meanings as in Claim 8, X is a
halogen atom or a tosyl radical and Ra and Rb are
hydrogen atoms or protecting groups for the amine
function, optionally followed by a deprotection, and
the product is isolated and optionally converted into a
pharmaceutically acceptable salt.

17. Process for preparing the compounds of
formula (I) according to Claim 8, for which R; is a
radical -CH,-S-R4, characterized in that a compound of

formula:



16. Process for preparing the conpounds of formula (1) according to Caim
8, for which RR is a radical -CH2-R3 in which R3is a 1-imdazolyl or 1-
(1,2,4-triazolyl) radical, characterized in that imdazole or
1,2,4-triazole is reacted with a derivative of formul a:SRIOKI9RRCTN N Rb
in which Rl has the sane neanings as in Caim8, Xis a halogen atomor a
tosyl radical and Ra and Rb are hydrdgen atons or protecting groups for
the amine function, optionally followed by a deprotection, and the
product is isolated and optionally converted into a pharmaceutically
acceptable salt. 17. Process for preparing the conpounds of formula (1)
according to Caim@8, for which R2 is a radical -CH2-S-R4, characterized
in that a conpound of forﬂﬁha: ST00019-PCT 180 R1L ,Ra Rb in which Rl has
the sane neanings as in d ai ; is a halogen atomor a tosyl radical
and Ra and Rb are hydr csgen a oms){\ piﬁtaectl ng gr ou([pg)for t he am ne

l
Rb

in which R; has the same meanings as in Claim 8, X is a
halogen atom or a tosyl radical and Ra and Rb are
hydrogen atoms or protecting groups for the amine
function, is reacted with a derivative of formula HS-Ry
in which Ry has the same meaning as in Claim 8,
optionally followed by a deprotection of the amine
function, and the product is isolated and optionally
converted into a pharmaceutically acceptable salt.

18. Compounds of formula:

S

L

N~ TNH,

NH,

19. Process for the preparation of the
compounds of formula (II) as defined in Claim 14 and in
which R; is a hydrogen atom, characterized in that a

compound of formula (IIa)

R, CH—NHRa (a)

COH



function, is reacted with a derivative of fornula HS-R4 in which R4 has
the sanme neaning as in Caim8, optionally followed by a deprotection of
the amne function, and the product is isolated and optionall converted
into a pharmaceutically acceptable salt. 18. Conpounds oFTPBPﬁérﬁ?TNHZ 19.
Process for the preparation of the conpounds of formula (I1) as defined in
Claim14 and in which Rl is a hydrogefatom characterized in that a
conmpound of forrmula (Ila) R2 CH NHRa (1la) CO2H ST00019- PCT 181 R2 being as
defined in Caiml and Ra being either a hydrogen atomor a protective
group of the amne formation, such as C02-tbu, is subjected to the action
of a reducing agent, in_order to obtain the conpound of fornmula (I1b) R2 "
CH NHRa CHRO®siic s defipedtid ¢baihel asnfoRaobedndepithertang agent,
in order to qgtain a_conpound of formula (lic) Rz CHNH2 (11C) CH20H which
i s subj ect WEECIRR AEPTORY of PEPESBGEYR SERMBCcPEn&DE, aMansrder to obtain a

conpound of _fornul a
np formation, such as CO;-tbu, is subjected to the action

of a reducing agent, in order to obtain the compound of

formula (IIb)

R, CH—NHR (I1b)
! .
CH,OH

which is subjected to the action of a deprotecting

agent, in order to obtain a compound of formula (IIc)

Ry—CH—NH, (lic)

CH,OH

which is subjected to the action of tert-butyl
thiocyanate, in order to obtain a compound of formula

(ITd)

&—TH—-NH-CS——NH—C(CHs)a (lid)

CH,OH

corresponding to the compound of formula (II) with R;

representing a hydrogen atom.



(11d) RR CH-NHCS--NHC(CH3)3 | CH2OH corresponding to the conmpound of
formula (I1) with RL representing a hydrogen atom

ST00019-PCT

182

20. As intermediate compounds, the compounds
of formulae (IIb), (IIc) or (IId) as defined in
Claim 19.

21. As intermediate compounds, the compounds
of formula (IId) as defined in Claim 19.

22. As intermediate compounds, the compoﬁnds
of formulae (IIb), (IIc) or (IId) as defined in
Claim 19 and in which R; represents a 4-pyridylmethyl
group, with the exception of beta ethylamine
4-pyridinepropanol.

23. As intermediate compounds, the compound
of formula (IId) as defined in Claim 19 and in which Ry

represents a 4-pyridylmethyl group.



