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(54) Title: 2-AMINOTHIAZOLINE DERIVATIVES AND THEIR USE AS NO-SYNTHASE INHIBITORS

(54) Titre : DERIVES DE 2-AMINCTHIAZOLINE ET LEUR UTILISATION COMME INHIBITEURS DE NO-SYNTHASE

{57) Abstract: The invention concemns 2-aminithiazoline derivatives

M

of formula () wherein: either R, is a hydrogen atom or an alky[ rédical
and R, is an alkyl, -alk-NH,, -CH-R;, -CH,-S-R,, or phenyl radical sub-
stituted by a nitro or NH-C(=NIH)CH; radical; or R, is an alkyl radical
and R; is a hydrogen atom; R; is a cycloalkyl (3-6C), pyridyl, pyridyl .
N-oxide, thienyl, thiazolyl, imidazolyl, pyrazinyl, triazolyl, phenyl or

phenyl radical substituted by a nitro, hydroxy or carboxy radical; Ry
represents a pyndyl or pyridyl N-oxide radical; alk represents an alkylene radical or their pharmaceutically acceptable salts exclud-
ing some known compounds, and the use of said derivatives as inducible NO-synthase inhibitors.

{57) Abrégé : La présente invention concemne les dérivés de 2-amincthiazoline de formule (T) dans laquelle soit R; est un atome
=~ d’'hydrogine ou un radical alkyle et R; est un radical alkyle, -alk-NH;, -CHz-R;, -CHz-S-R;; ou phényle substitué par un radical nitro
on -NH-C(=NHYCHj, soit R; est un radical alkyle et R, est an atome d’hydrogne, R; est un radical cycloalkyle (3-6C), pyridyle,
N-oxyde de pyridyle, thiényle, thiazolyle, imidazolyle, pyrazinyle, triazolyle, phényle ou phényle substitué par un radical nitro,
hydroxy ou carboxy, Ry représente un radical pyridyle on N-oxyde de pyridyle, alk représente un radical alkylene ou leurs sels
pharmaceutiquement acceptables,  Iexclusion de cemains composés connus, ainsi que "vtilisation de ces dérivés comme inhibiteurs

de NO-synthase inductible.




and RZ is a hydrogen atomp R3 is a cycloal kyl (3-6C), Siyesedier 2694 i dyl
‘N-oxi de, thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl, phenyl or
phenyl radical substituted by a nitro, hydroxy or carboxy radical; 1L4
represents a pyridyl or pyridyl N-oxide radical; alk represents an al kyl ene
radi cal--or "t heir-phar paceuti cal | y acceptable salts exclgmboo1mg-1gePe known
conpounds, and the use of said derivatives as inducible NO synthase
inhibitors. 9 Decenber 2004 ' STO00194PCT 1 USE OF 2--AM NOTHI AZOLI NE

- DERI VATI VES AS | NHI BI TORS OF | NDUCI BLE NO- SYNTHASE 5 10 TECHNI CAL FI ELD The
present invention relates to the use of 2-am nothiazoline derivatives of
formula (1): 15 2 - ....2 (1) or pharnmaceutically acceptable salts
thereof., as inhibitors of inducible NO synthase. The subject of the
invention is the use of 2- 20 am nothi azoline derivatives of forrmula (T)
and pharmaceutically acceptable salts thereof, for the preparation of

phar maceut | USE 0BnBeaMINOTHIAROBNNEIDERIVAPIERS NAS NONANITTORSt bpy di seases
in which an abnormal production of nitric oxide (NO by induction of 25

i nduci bl e NO- synt hase ( NOS- ZNBHCEBLEDN@sSYMTﬁmﬁﬂd the 9 Decenber 2004
ST00019- PCT 2

10 )
TECHNICAL FIELD
The present invention relates to the use of

2- amlnothlazollne derlvatlves of formula (I):

.15 | ) R2

2 (1)

2? gﬁii?aceutlcally acceptable salts thereof, as
inhibitors of inducible NO-synthase.
| Thé subject of the‘inyentiqn is the use of 2-
20 aminothiazoline derivatives of formula iI) and
pharmaceutically acceptable salts thereof, for the
preparation of pharmaceutical compositions intended for‘
ﬁreventing and treating diseases in which an ébnormal

production of nitric oxide (NO) by induction of o

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



phar maceuti cal conpositions containing the novel 2 anPriREMEEoFPHb
derivatives and the pharmaceutically acceptable salts thereof, and the
novel 2- ami nothi azoline derivatives and the pharnmaceutical | 5 acceptabl e
salts thereof. “Nitri'c oxide (NO is a diffusable radi GHOGHHIREY in many
physi ol ogi cal and pat hol ogi cal processes. It is synthesized by oxidation of
L- arginine, this reaction being catélyzed by a fanmly of 10 enzymes known
as nitric oxide synthases or NO synthases (NOSs), which is referenced in
the international enzyme nonenclature system under the nunber E. C
1.14.13.39. Three NOS isoforns, two of which are constitutive and one

i nduci bl'e, are known: 15 -- a neuronal NOS (NOS-1 or nNOS) was originally

i sol at ed Paed e cEved darlo mommosd: tiiassuecdntaiiiligly ithe suevekohstitutive
enzyme. NOS-1 produces NO in response to _various physiological stinuli
such as WE-IRHIIPRIIGMeOASTE R tdTes Sehttdrs pitdafieF e blvrechani sm
dependent 20 on .cal ci.um and on cal noduli n; | nduci bl e NOS (NOCS-2 or

-_an
i NOS) caRrBERTRIGFANS Hgrses A ﬁﬁﬁ%6F8§gc§V'stinuli such as, for
exanpl e, __cytoki.nes .ar bacterial. antigens.in _various cell uch as, for
exanpl o, TRAHITR g, RS, o e BB A P el s s
wel | as r f ld . The activity of this isoformis not
r egul g’t e?&l})é c&tglg, ee%é%% 4%‘?&%8’?9- PCT 3

Nitric_oxide (NO) is a diffusable radical
involégd 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 aqd one inducible, are known:

i5 - a‘neuronal NOS (NOS-1 or nNQOS) was originally
isolated and cloned from nerve tissue inr which it is a
constitutive enzyme. NOS-1 prodgces NO in reSponse to
various physiological stimuli such as the activation of
mgmbgézg 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 ba;teriai 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



by cal cium Consequently, once induced, it produces [SdPepemigpgh@%s of NO
over prolonged periods. - an endothelial NOS (NOS-3 or eNOS) is
constitutive and -cal cium cal nodulin-dependent. it was originally 5

- identified.in-vascul ar- endothelial cells, in which it geoebabeschO in
response to physiological, stimuli such as the activation of nenbrane
receptors. The NO produced by the neusonal and endothelial constitutive

i soforms (NOS-1 and NOS-3) is 10 generally involved in intercellular
signalling functions. For exanple, the endothelial cells which line the
i nner wall of the blood vessels induce the relaxation of the underlying
snmooth nmuscle cells via the production of NO It thus contributes towards

15 regul atbng-d el o | idrt)edRIIY, € ontRe iNQuRkaduged Jjra dge amunt by the
i nduci ble isoformNCS-2 is,-inter alia, involved in “pathol ogi cal phenonena
associ at ediandd aasuircsand ol oRkiet prbhamyebioprribdeesses in a large variety
of 20 tissues and organs. An excessive production of NO by induction of
NOS- 2 t hus- prayesdp et siln NOSgdiOsati ve pADISO| dgi esnetitiltd viaer vous system
such as, for exanple, multiple sclerosis, cerebral, focal or globa

i scheni a, &% éwlgiunpgadmosipilial-depgndentPafki weenosidisedds, Huntington's
di sease, Al zheiner's disease, amotrophic |ateral -"" sclerosis, mgraine,
depres§?o&dﬁﬁﬂﬁ%%%%PéhW&?C&A%Feﬁﬁdgtgéééﬁ%e?32®@4 $mowbighPEE

generétes NO in response to physiological. stimuli such
as tﬁg aétivation of membrane receptors.

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

10 generally involved ih 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
patﬁological phenomena‘associated with acute and
ghrgnzglinflammatory processes in a large variety of

20 tissues and orgamns. -

An excessive prodﬁction 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, Hunﬁington’s
disease, Alzheimer’s disease, amiotrophic lateral -+

. sclerosis, migraine, depression, schizophrenia, anxiety



4 and epilepsy. Simlarly,. aside fromthe central nemVu&embeyst®em the

I nduction of NOS-2 is involved in nunerous pathologies with inflammtory
conponent s,- such as, for exanple, diabetes, atherosclerosis, myocarditis,
5 arthritis,arthrosts, asthma;, irritabl e bowel syndrsmepoi8rekr s di sease,
peritonitis,.gastro-esophageal ref lux, uveiti, Guillain-Barre syndrone,

gl omerul onephritis, lupus erythematasus and psoriasis. NOS-2 has al so been-
inplicated in the gromh of certain fornms of tunmors 10 such as, for.
exanpl e, epitheliomas, adenocarcinomas or sarconmas, and in infections with
Gampositive or Gam negative intracellular or extracellular bacteria. In
all the situations in which an overproduction of NOis deleterious, it

thus appaabseb@lepaybesipsibabl e kgibteddgeemt BReptedidhilomeatvdN@ by

adm ni stering substances capable of inhibiting NOS-2. "~ However, given the

| npor t ansyphysi, okhgi ¢atuceliea plEaped-2byst haveanetl tut nwearsafsor m NOS-3, in
particular in regulating arterial pressure, -it is of fundanental 20

| npor t anpethbdvgtihe wnbhbinfdamuhtohy tewbonemNES- 2uckhewl,d fivave the | east.
possible effect on the isoform NOS-3. The reason for this is that it is
known t hgxampée, adirheterat REhespPsghsePeesi veyPRhkBitdss of the NOS

i soforms | eads to vasoconstriction and an increase in 25 arterial pressure
(Mbncadadr§hripaFmeprtRERESS  afdt PRy gd rrELAblepPEYRAt F¥ECFO8R mitric oxi de

fromL argini ne: h for r | ati on of |1 ncti.on r
2084 anoﬂn'g dgsgggeyé ergtogggis?ggag%rg—egopﬁggea ur%&l%x,g Decembe

uveitig, Guillain—Barré syndrome, glomerulonephritis,
lupus erythematosﬁs and psoriasis. NOS-2 has also.béen-
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 be desirable to reduce the production of NO by
administering substances capable of inhibiting NOS-2.
However, given the important physioclogical roles played
by_the constitutive isoform NOS-3, in particular in
rqguLaging 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 ihhibitdrs of the NOS
isoforms leads to vasoconstriction and én 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



5 and communi cation, Biochem Pharmacol., 1989, 38: PARECMPRIEI04 These
effects on the cardiovascul ar systemare deleterious since they reduce the
supply of nutrients to the tissues. Consequently, the present invention
relates to conpounds whose inhibitory activity with respect to NOS-2 is
significantly higher than their inhibitofy activity with respect to NOS-3.
Thi azol i ne-based NOS inhibitors are described in particular in patent

appl i cati ons VWEdLgorpyupscatyon 9RLiochen. Rirrnecob/ 14982, HBAVMAR?-OF THE

| NVENTI ON A first aspect of the present invention provides a use of the

2- ami not hi azol £thESldelheaei viieas onotltilerdipyasgplam swhkeh adether R, is an
hydrogen atom or_an al kyl radical and R2 is an alkyl, -alk-NH2, _042-R3,
-CH2-S-R, or pfeksterigdecalneuidert nederanittes gupply efoputNEereE=NM) CH3
radical, or Rl is an alkyl radical and R2 is a hydrogen atom R3 is a
(3-6C) cycl oal kK§F , EifFrrdy| COAAUERELIRE dlsd@resert eiyientian axdlapes

i mdazolyl, pyrazinyl, triazolyl or phenyl radical or a phenyl radical
substituted w FR PTRIUPHED, YBRRS RV iBECUaT BERVIFAdICH ref@edtefesent s a

pyridyl or pyridgll N oxi de radical, 9 Decenber 2004 5a
NO5-2 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, ﬁo
95/11231 and WO 96/14842,

SUMMARY OF THE INVENTION

A first aspect of the present invention

provides a use of the 2-aminothiazoline derivatives of

formula:

R —————

. P4 0
in which either R; is an hydrogen atom or an alkyl
radical and R, is an alkyl, -alk-NH;, -CH.,-R;, -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,
R; is a (3-6C) cycloalkyl, pyridyl, pyridyl N-oxide,
thienyl, thiazolyl, imidazeolyl, pyrazinyl, triazolyl or
phenyl radical or a phenyl radical substituted with a

nitro, hydroxy or carboxyl radical,

R, represents a pyridyl or pyridyl N-oxide radical,



al k represents an al kyl ene, it being understood that SHeeehiber 260 al kyl ene
radicals contain 1 to 6 carbon atons in a straight or branched chain, the
racem c m xtures, enantionmers and di astereomers thereof and the m xtures
thereof, the tautonmers thereof and the pharmaceutically acceptable salts
thereof, for +the preparation of pharnmaggutical conpositions that are
useful for preventing and treating diseases in which an abnormal
production of nitrogen nonoxi de (NO by induction of inducible NO synthase
(NCS-2) is involved. A second aspect of the present invention provides

conpounds of fertEUlebrebdhts il ehéher RL is a hydrogen atom or an al kyl
radical and R2 is an alkyl, -alk-NH2, -CH2-R,, -CH2-S-R4 or phenyl radical

substituted wi th weitigt LA st EhabHKHI 1K adbERa1kgleRd tadidalal Kyl
radical and R2 is a hydrogen atom R3 is a (3-6C) cycloal kyl, pyridyl,

thienyl, thiazebytain iinmtéagadadbonpyteds M a beirazgty lorobrameyd radi cal or
a phenyl radical substituted with a nitro, hydroxy or carboxyl radical,
R4 represents an@, dyl radical, 9 Decenber 2004 5b al k represents an
al kyl ene radical, the racem c m xtures, enantioners and di astereoners
t hereof and t hehe ntadettiesmibramresf,, ehhet iadtranensd diwteebomers

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) by

induction of inducible NO-synthase (NOS-2} is involved.

A second aspect of the present invention

provides compounds of formula:

:;:I'j\ 0

N™ “NH,

in which either R, is a hydrogen atom or an alkyl radical
and R, is an alkyl, -alk-NH,, -CH;-R:;, -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,

Ry is a (3-6C) cycloalkyl, pyridyl, thienyl, thiazolyl,
imidazolyl, pyrazinyl, triazolyl or phenyl radical or a
phenyl radical substituted with a nitro, hydroxy or
carboxyl radical,

R, repregents a pyridyl radical,



and the pharnmaceutically acceptable salts thereof, w tShDedembex@epti on of
the conpounds for which RL is a hexyl or nethyl radical and R2 is hydrogen
or RL and R2 are nmethyl, and the racem c m xtures of the conpounds for
which R1L is hydrogen and R2 is nethyl, ethyl or n-propyl, it being
understood that the al kyl and al kyl ene rsdicals contain 1 to 6 carbon
atons in a straight or branched chain. A third aspect of the present

i nvention provides pharmaceutical conpositions containing, as active
ingredient, at |east one conpound of formula RR, S R2 N NH (E) in which
either Rl is aabhkdremgmseatommwraldylahkytadigdilcal and R2 is an al kyl,

-al k-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical substituted with a nitro or
- NH- - C( =NH) CH3the axhiasalic wixRirdss gnaatkgiensadndadlismt@rR@mess a hydr ogen
atom R3 is a cycloal kyl (3-6C), pyridyl, thienyl, thiazolyl, imdazolyl,
pyrazi nyl, triakersef @ndphbayiiztadesatherecf, phenydutcagirearherdsst it ut ed
with a nitro, hydroxy or carboxyl radical, 9 Decenber 2004 5¢c R4
represents a pyrediite Phgrvareutigiald lyepresndmbd eapablikyihemeof adi cal , racemnic
m xtures, enantionmers and di astereoners thereof and the m xtures thereof,
t he taut oners Vheldde sxgephion of the compounds for which R; is a

hexyl or methyl radical and R, ié 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,r
it being understood that the alkyl and alkylene radicals
contain 1 to 6 carbon atoms in a straight or branched
chain.

A third aspect of the present invention
provides pharmaceutical compositions containing, asg

active ihgredient, at least one compound of formula
A 1 m
R, NﬁJ\‘-NH2

in which either R; is a hydrogen atom or an alkyl radical
and R, is an alkyl, -alk-NH,, -CH,-R;, -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,

R; is a cycloalkyl (3-6C), pyridyl, thienyl, thiazolyl,
imidazolyl, pyrazinyl, triazclyl or phenyl radical or a
phenyl radical substituted with a nitro, hydroxy ox

carboxyl radical,



phar maceutical |y acceptable salts thereof, with the extepiadir 6Pt he
racem c conpounds for which RL is a nethyl radical and R2 is nethyl, ethyl
or n-propyl, it being understood that the al kyl and the al kyl ene radicals
contain 1 to 6 carbon atons in a straight or branched chain. A fourth
aspect of the present invention providés a process for preparing the
conpounds of formula (I) according to the second aspect, characterized in
that a derivative of formula: N:]:~ M fdHCS-NE--C(Ctt)s in which RL and
R2 have the sanme nmeanings as in the second aspect, is cyclized, and the
product is isoRatweprafegntsy i PyraPyy wwhvedted into a pharnaceutical ly
acceptable salt. Afifth aspect of the present invention provides a
process for preéparisRyecretecpaiiddens faskimala (1) according to the second
aspect, for which R2 is a 9 Decenber 2004 5d phenyl radical substituted

Wi th an - NH C FEREH-CRBXFREralcTeRst aBeet iandd diastemongrackienadive of
formula: NKis reacted with benzyl ethani m dothi oate hydrochl oride, and
the product is2Pdoths adxanedgthicsRalt yrhohpaterars hereat paed idceut i cal |y
acceptable salt. A sixth aspect of the present invention provides a
process for prBpRFMEfFUAEaE §aBte tGylikg| fhereof, .

with the exception of the racemic compounds for which R,
is a methyl radical and R, is methyl, ethyl or n-propvl,
it being understcod that the alkyl and the alkylené
radicals contain 1 to 6 carbon atomg in a straight or
branched chain.

A fourth aspect of the present invention
provides a process for preparing the compounds of formula
(I) according to the second agpect, characterized in that

a derivative of formula:

' H
e
R NH-CS-NH-C(GH,),

in which R, and R; have the same meanings as in the second
aspect, is cyclized, and the product is isolated and
opticnally converted into a pharmaceutically acceptable
salt.

A fifth aspect of the present invention
provides a process for preparing the compounds of formula

{I}) according to the second aspect, for which R, is a



(1) according to the second aspect, for which R2 is a9 Demdimbal 208H2-R3 i n
which R3is a 1l-imdazolyl or |-(1,2,4- triazolyl) radical, characterized
in that imdazole or 1,2,4-triazole is reacted with a derivative of
formula: in which R3 has the sanme neanings as in the second aspect, Xis a
hal ogen atom or a tosyl radical and Ra agd Rb are hydrogen atons or
protecting groups for the amne function, optionally followed by a
deprotection, and the product is isolated and optionally converted into a
pharmaceutically acceptable salt. 9 Decenber 2004 5e A seventh aspect of

the present inye&ti0n-apheyl dadhstitptofasisH ah pPrepAI-NAYchheagesppunds of
formula (1) according to the second aspect, for which R2 is a radical

-CH2- S- R4, chaepstefdezeded Nid hatataacosporindvef of ofgiuaa: FZb in which R has
the sane neanings as in the second aspect, x is a halogen atomor a tosyl
radical and Ra and Rb are hydrogen atons or protecting groups for the
amne function, is reacted with a g vative of fornmula HS-R4 in which R4
has the same neaning as in the C aﬁbﬁgect, optionally followed by a
deprotection of the am ne fun nd¥khe product is isolated and
optionally converted into a ph ceutically acceptable salt. An eighth
aspect of the present invention prfovides conpounds of formula: NH2 A ninth
aspect of the present invention

iz reacted with benzyl ethanimidothiocate hydrochloride,

and the product is isclated and optionally converted into

a pharmaceutically acceptable salt.

A gixth aspect of the present invention

provides a process for preparing the compounds of formula

{I) according to the second aspect, for which R; is a

radical -CH,~R; in which R; is a 1l-imlidazolyl oxr 1-(1,2,4-

triazolyl) radical, characterized in that imidazole or

1,2,4-triazole is reacted with a derivative of formula:

X. j:N;i%rRa )

in which R, has the same meanings as in the second
aspect, 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.



provi des, as intermediate compounds, the conpounds of 9 Penefiead0?4 | b),
(I'tec) or (I'1d). 9 Decenber 2004 5f A tenth aspect of the present invention
provi des, as internedi ate conpounds, the conpounds of fornulae (I1d) An

el eventh aspect of the present invention provides, as internediate
compounds, the conmpounds of fornulae (lslkb), (1lc), or (l11d), and in which
R2 represents a 4-pyridyl nmethyl group, with the exception of beta

et hyl am ne 4-pyridi nepropanol. A twelveth aspect of the present invention
provi des, as internmedi ate conpounds, the conpounds of fornula (l1d), and
in which R2 represesith aspecpysi dykenptéydntgriaupnt DT AIHEDIEESCRI PTI ON The
present invention relates to the use of 2- am nothiazoline derivatives of
formula (1) inpwbteds foel bhepaRing sha dyboages af ofemtulan(al kyl radi cal and
R2 is an alkyl, -alk-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical

substitut ed W thcardirg aocothe Middchd. A3 fadi ehalch ®: Rl d sadtical kyl
radical and R2 is a hydrogen atom R3 is a (2-6C) cycloal kyl, pyridyl,
pyridyl N-oxi degH,tShRenydharbhtazided ini thalazolophmpopyd azi fpkmuti azol yl or
phenyl radical or a phenyl radical substituted with a nitro or carboxyl
radical, R4 represents a pyrldyhtor' yr|dyI N-oxi de radical,. alk

represents an al kyl ene radi cal
\Ii

in which R; has the same meanings as in the second
aspect, X is a halogen atom or a tosyl radical and Ra and
Rb are hydrogen atoms or protecting garcups for the amine
function, is reacted with a derivative of formula HS-R,
in which R, has the same meaning as in the second aspect,
optionaliy followed by a deprotection of the amine
function, and the product is isoclated and optionally
converted into a pharmaceutically acceptable salt.

An eighth aspect of the present invention

provides compounds of formula:

S

A

N TNH,

N,

A ninth aspect of the present invention
provides, as intermediate compounds, the compounds of

formulae (ITIb), (IIc) or (IId4).



9 December 2004 5g for the preparation of medicinal prodt@PY R4 are
useful for preventing or treating diseases in which an abnor nal
production of nitric oxide (NO by induction of inducible NGO synthase
(NGCS-2 or iINOS) is involved. 9 Decenber 2004 ST00019-PCT 6 In the above
definitions and in those which follow, %fthe al kyl and al kyl ene radicals
contain 1 to 6 carbon atons in a straight or branched chain. The conpounds
of formula (1) contain one or nore asymretric carbons and can thus be in
racemc formor in the formof enantionmers and di astereoi soners; these
al so formpart of the infeht?dh 2sBe6RgoNi t1e PHEREWLE cgvielEienf . Mor eover,

t he conpounds of formula (l) can be 10 in the tautoneric form(la): NH
(1a) These tauPsfEtdesy &6 LRFPATIRALALET COMRPWSS) nFRAtIBTPOURABNRE t he
conpounds of farnmula (1) that are wuseful according to the invention,
menti on may be*REW&2%IEAE f ol | owi ng conpounds:

4- (3-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2-ylam ne 20 .
4-(3-nitrobenzyl)-4, 5-di AYdFHEVERS APESGT O EhPaRYsRent invention

4-benzy|-5-neth¥l-4 5-di hydro-1, 3-thiazol - 2-yl am ne
provides, as’ Intermediate compounds, the compounds of

formulae (IIb), (IIc), or (IId), and in which R,
represents a 4-pyridylmethyl group, with the exception of
beta ethylamine 4-pyridinepropanol. |

A twelveth aspect of the present invention
provides, as intermediate compounds, the compounds of
formula (IId), and in which R2 represents a 4-

pyridylmethyl group.

DETAILEDA DESCRIPTION

The pregent invention relates to the use of 2-
aminothiazoline derivatives of formula (I} in which:
either Ry is a hydrogen atom or an alkyl radical and R, is
an alkyl, -alk-NH,, -CH;-R;, -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,
R; is a (2-8C) cyqloalkyl, pyridyl, pyridyl N-oxide,
thienyl, thiazolyl, imidazolyl, pyrazinyl, triazolyl or
phenyl radical or a phenyl radical substituted with a
nitro or carboxyl radical,
R, represents a pyridyl or pyridyl N-oxide radical,

alk represents an alkylene radical,



4- (3-thienyl net hyl) -4, 5-di hydro- 1, 3--t hi azol - 2- yl ani né& Degember 2004
(2-thienylnethyl) -4, 5-dihyro-1, 3-thiazol-2--ylam ne

13- (2- am no- 4, 5-di hydr ot hi azol - 4-yl ) phenyl ) (1- 25 i m noethyl)am ne 9
Decenber 2004 ST00019- PCT 7 4-benzyl -4, 5-di hydro-1, 3--thiazol-2-ylamne 4-
(3-carboxybenzyl) -4,5-di hydro-1, 3-thi &zol -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 5

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

4- cycl ohexyl nefay| the Brdbayalrion o8- nédbziglal2pybdndte that are useful
4- (3-nitrophenyl)-4,5-di hydro-1, 3-thi azol -2-ylam ne 4-(4-pyridyl nethyl)
-4, 5-di hydr o- for Fndvieazbhg 20w |tagphing Simselek - in Wcby ph dgibrmetrat| )
-4,5-di hydro-1, 3-thiazol-2- 10 yl am ne

5- et hyl - 4- (4- phre@atienhgf ) ni mcdiokiyde o) 3 by hiaguwsttizn. of| tpduwdble
(4-thiazolylmethyl) -4,5-di hydro-1, 3-thiazol-2-ylam ne 4-

(1-i mi dazol yl nEftgamthage NOSHhwar 8¥2S) 3ia dRvarved2 15 yl ami 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-' (4- hydroxybenzyl) -4, 5-di hydro-1, 3=t hi azol - 2-yl am ne 4- _

(4- pyridyl sul phanyl et hyl ) - -4, 5-di hydro- 1, 3-t hi azol -2- 20 yl am ne

4- - (3-am nopropyl)-4,5-di hydro-1., 3-thiazol - 2-yl am ne
4-(1-triazolylnmethyl) -4,5-di hydro--1, 3-thiazol.-2-ylam ne



4- (4-pyridyl net hyl) -4, 5-di hydro--1,3-thi azol - 2-yl ani né Degegibed €095 t he
racem c m xtures, enantioners, diastereoisoners and tautoners thereof, as
wel | as the pharmaceutically- acceptable salts thereof, 9 Decenber 2004
ST00019-:PCT.-8: and: nost- particularly-the follow ng congaoodls-pcT

(¥)-(4R) --4-(3-pyridyl nethyl)-4,5-di hydro-I, 3-thi azol -2-- ylam ne

(+)-(4R) -4-(3-nitrobenzyl)-4,5-di hydgo-1, 3-thiazol-2- 5 ylam ne

(+)- (4R 5S)-4--benzyl - 5-net hyl -4, 5-di hydro-1, 3-thi azol 2-yl ame

(+)- (4R 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro-1, 3-t hi azol - 2-yl ami ne 10
(-)-(48)-4-(3-thienyl methyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne
(4R) - 4-(2-thi enyl net hyl) -4, 5-di hydro-1|, 3-thiazol- 2 -ylam ne

(3- (2- ani no- 4, 5- di hydigidhi-aeRle atihenyd Gia 13 iHaRethydan ne
(+)-(4R) - 4-benzyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

(+) - (4R) -B5113ne ardmex vhenay it 25 «gilkyd aabiidaliki azelcadn il & e (, -)
-(4)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol-2- 20 ylamne (-)-(49)
(3-ni trokerbdn) atoms Sadiahydireibht3-orhibazgiched?chain.

-4-

The compounds of formula (I) contain one or
5 more asymmetric carbons and .can thus be in racemic form.
or in the form of enantiomers and diastereoisomers;
ﬁheseﬂglsé form part of the invention, along with
mixtures thereof.
- Moreover, the compounds of formula (I} can be

10 in the tautomeric form (Ia}):

(Ia)

These tautomers al$o form part of the
15 invention.

7 Among the compounds-of formula (I) that are
usefﬁizaccording to the invention, mention may be made
of the following compounds:

4- (3-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
20 4:(3—nitrobenzyl)—4,5—dihydro~1,3—thiazol—2—ylamine
4-benzy1—5—methy1m4,5—dihydro—1,3—thiazol—2—ylamine
4-{3-thienylmethyl)-4,5-dihydro-1,3~thiazol-2-ylamine
4;(2—thieny1methyl)—4,S—dihyro—l,3—thiaz01—2—y1amine
[3—(2~amino—4,5—dihydrothiazol—4—y1)phenyll(i— -

25 iminoethyl)amine



yl anine (-)-(4S,5S)- 4- benzyl -5-met hyl - 4, 5- di hydr o- 1, 3-%HPEFHE 299 ani ne 25
(-)-(4S)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne 9 Decenber
2004 ST00019-PCT 9 (4S,5R)- 4- benzyl - 5- net hyl - 4, 5-di hydro-1, 3-thi azol -
‘ylaminé (-)-(4R) -4-butyl-4,5-di hydro-1, 3-thirazol-2:yl- ZHT06 019 - PCT
(+)-(5S)-5-nethyl -4, 5-di hydro 1, 3-thi azo!--2 ylamne (-) -- (49
- 4- cycl ohexyl et hyl -4, 5-di hydro- 1, 37t hi azol - 2- ylam ne .
(+) - (R)--4-cycl ohexyyl net hyl - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne
4- (3-nitrophenyl) -4, 5-di hydro-1, 3--thiazol -2-ylam ne 10 . _
(+)-(4R) --4- (4 pyridyl met hyl ) - 4, 5-di hydro-1, 3-thi azol -2- yl am ne
(+) (4R, 504 - et hyl - c§.4 pyri dyI nmet hyl ) - 4, 5 di hydro-.

3-thiaz @ry’#}éﬂlﬁn%éf J)h)(dPFD-SR)ZiStleidrrWLﬂE ~¥¥ampyrd dyl met hyl ) - 4, 5- di hydr o-

(15) AT et c;%;%ﬁ%%gzw 5 i teithestao 8L ¢ dislzd-yvdaimiac
s Efp @zpﬁﬁ/ W 55) d‘il%éﬁp%%s%ttgl%?&ézgﬁmnggl arznone
(+) (4R) - iy '
4—butyl—4,5—d1hydro—1,3—th1azol—2aylam1ne
5 S-methyl-4,5-dihydro-1, 3—thiazol—2.—ylamine
4- -cyclohexylmethyl-4, 5-dihydro-1, 3- thlazol -2-ylamine
4- (3'§1tropheny1) -4,5-dihydro-1,3-thiazol- 2-ylam1ne
4~(4—pyr1dylmethyl)—4,S—dihydro—l,3—thiazol—2—ylamine
5—methy1—4—(4—pyridylmethyl)—4,5—dihydro—1,3—thiazol—2—

10 vlamine
5~ethyl-4-(4-pyridylmethyl) -4,5-dihydro-1, 3-thiazol-2-
yvlamine
4- (4-thiazolylmethyl)~4,5-dihydro-1,3-thiazol-2-ylamine
4—(1fimidazolylmethyl)—4,5—dihydr0ml,3—thiazol—2—

15 vylamine
4—(2—pyraziny1methy1)—4,5—dihydro41,3—thiazol—2—ylamine
4-(5-thiazolylmethyl) -4, 5-dihydro-1, 3-thiazol-2-ylamine
4~ (4 hydroxybenzyl) ~-4,5-dihydro-1, 3~ thlazol 2-ylamine
&—(éupyrldylsulphanylmethyl) -4,5-dihydro-1, 3- thlazol 2-

720 " ylamine
4~(3—aminopropyl)—4,5~dihydro—1,3—thiaéol—Z—ylamine'
—(1~triazolylmethy1)—4,S—dihydro;l,3—thiazol—2—ylamine
—(4~pyridylmethy1)—4,5—dihydro~l,3«thiazol~2—ylamine
N-oxide

25 the racemic mixtures, enantidmers, diastereoisomers and

tautomers thereof, as well as the pharmaceutically *

acceptable salts thereof,



(4R) - 4- (1-i mi dazol yl met hyl ) - 4, 5-di hydr o- 1, 3-t hi azol - 29 Bacgiribge2004
(4S)-4-(1-i mdazolyl net hyl)-4,5-di hydro-1, 3-thiazol-2-- 25 ylamne (+) -
(4R) -4- (4-thiazolylnmethyl) -4, 5-dihydro-1, 3 thlazol 2 -ylamne 9

-Decenber - .2004 -STO0019-PCT 10 ~ST00019-PCT
(+)-(4R)-. -4- (3-am nopropyl ) -4, 5-di hydro- 13th|azol 2 yl am ne
(+)-(4R) -4-(4- hydroxybenzyl ) -4, 5-di hgdro 1, 3-thiazol-2- ylamne 5
(+)-(4--(4--pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3- thiazol -2-yl am ne
(4R) - 41(4-pyridyl met hyl) -4, 5-di hydr o- 1, 3-thiazol -2 yl am ne N-oxide
(+)-4-(1-triazolylnethyl)-4,5-di hydro-1, 3-thiazol-2- 10 ylam ne the
tautoners thereof, as well as the pharnaceutically acceptable salts

thereof. Jhe ko8P i M £ Rren P31 1 dld YeonRfRIded are the useful
conpounds of formula (1) 15 accordl ng to the invention for which RL is a

hydrogen (afompy-an({3liytidehestyignd B2 dihveiro-al k- Nl azdi-oal  or a
phenyl radical substituted with an -NH C(=NH)CH3, -CH2-R3 or -CH2-5-R4
radi cal aybaminés a pyridyl, thienyl thiazolyl, imdazolyl, pyrazinyl,
triazolyl or 20 phenyl radical or phenyl radical substituted with a
‘ (+)—(4R)—4—(3—nitrobenzyl)—4,5~dihydro—l,3—thiazol—27
5 vylamine - .
(+)- (4R, 55) -4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-
—ylaﬁine
(+) - (4R, 5R) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol-
2-ylamine
10 (—)-(4R)~4—(3—thienylmethy1)—4,5—dihydro—1,3jthiazol—2—
vlamine
(4R)-4- (2-thienylmethyl)-4,5-dihydro-1,3-thiazol-
' 2;ylamine
[3-(2-amino-4,5-dihydrothiazol-4-yl)phenyl] (1-
15 iminoethyl)amine
(+)-(4R) -4-~-benzyli-4,5-dihydro-1,3-thiazol-2-ylamine
{+) = (4R) -4~ (3-carboxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine _
Q;)114;)—4—(4¥aminobuty1)—4,5—dihydro—l,3—thiazol—2—
n20 yvliamine ‘
(-)-(48)-4- (3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine
(r)-(48,55}—4—benzy1—5—mgthji—4,5—dihydrp-l,3—thiazol—
2-ylamine |
25 (-)-(4S)-4-(4-aminocbutyl) -4, 5-dihydro-1, 3-thiaizol—2-

=

ylamine ' o =



nitro or carboxyl radical, R4 is a pyridyl radical. ﬁ%Dﬁﬁwﬁﬁ%&P%%, when R2
is a-CH-R3 or CH2-S-R4 chain, R3is a 3- or 4-pyridyl, 2- or 3-thienyl,
4- or 5-thiazolyl, .1-imdazolyl, 25 1-triazolyl, 2-pyrazinyl or phenyl
radical or a phenyl radi cal substituted in p03|t|on PRI EGTro or.
carboxyl radical and R4 is a 4-pyridyl radical. 9 Decenber 2004 ST00019- PCT
11° Anong the conpounds which are usefdl according to the invention and
particularly preferred, nention nmay be nade of the foll ow ng conpounds:

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

-4-(3-nitrobenzy|) 4 5- dihydro | ,3-thiazol -2-yl am ne

4- benzyl - ¥§E$ dro 1, 3-t hi azol | am ne

4- (3t hi en}/ T‘} 12@152 T@d?%t}lﬂ?f‘}evl"ﬁa@d?y%r%hmﬂehiazol—z—

4-(2- thleﬁ%inelh I) 4,5-di hyro-1, 3-thiazol -2-yl am ne

- (3-(2-am -dlhydrothlazol 4. yl') phenyl ] (1-imno- 10 ethyl)anlne

4 (5 oo boyber oy Y E P R SR b iAoy amine
j Ej g;nr P%ﬁ%t%yﬁéﬁ%%ﬁo%@ |az’2‘1 tlfa%zn "r?e_yfbamlne -
Sty 4-(4 Py Gyt Tty 6 GG 4 8 R ez 2 e
4-(4- thlaydqmﬂmﬁhyl) 4, d|hydro 1, 3-thiazol - 2- ylannlne
{+) - (jR) ~4-cyclohexylmethyl-4,5-dihydro-1,3-thiazol - 2-
vlamine '
4—(3—nitrophenyl)—4,5—dihydro—1,3~thiazol—é—ylamine

10 (+)-(4R)-4- {4-pyridylmethyl)-4,5-dihydro-1,3-thiazol-2—
viamine |
(+)- (4R, 5R) -5-methyl-4- (4-pyridylmethyl)-4,5-dihydro- -
1,3-thiazol-2-ylamine |
(+) - (4R, 5R) -5~-ethyl-4- (4-pyridylmethyl) -4, 5-di hydro-

15 1,3-thiazol-2-ylamine
(+)-4—(5—thiazolylmethyl)—4,S—dihydr0—1,3~thiazol—2—
vlamine
(-) -’45 (5-thiazolylmethyl)-4,5~dihydro-1,3-thiazol-2-

20 (+)~(4R)—4~(2—pyrazinylmethyl)—4,S—dihydro—l,B—thiazﬁlh
2~ylamine
(4R)—4—(1—imidazolylmetﬁyl)—4,5—dihydro—l,3-thiazol—2—
vlamine |
(45)—4—(l—imidazolylmethyl)—4,5—dihydro—1,3—thiazol—2—

25 vylamine | f
(+)—(4R)—4—(4~thiazolylmethyl)—4,S—dihydro—l,B—thiéﬁol—

2-ylamine



4- (1--im‘dazo|y|nethyl)-4,5-dihydro-1,3--thiazo|-2-99ﬁ’cé?fﬂ%é2004
(2-pyrazinyl methyl)-4,5-di hydro-1, 3. -thi azol - 2- ylanine
(5-thiazolyl methyl)-4,5-di hydro-1, 3-thiazol -2-yl am

(4 pyridyf'sul phanyl met hyl)-4, 5-di hydro- 1, 3: th.azoﬁﬂﬂﬂﬂl91§¢%dan1ne
4-(1-triazolyl nethyl)-4,5- dlhydro 1, 3- thlazol 2-yl am ne 9 Decenber 2004
ST00019- PCT 12 the racenic nixturesloenantioners, di ast ereoi soners and
tautomers thereof, as well as the pharmaceutically acceptable salts
thereof, and in particular the foll ow ng conpounds: 5 _

(+)-(4R) -4-(3-pyridyl nethyl)-4,5-di hydro-1, 3-thiazol -2- ylamne (+)-(4
R-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thiazol -2 yl am ne

(+) - (4R, 5%) ~44Bénryl(35amenhplonyb) di hjddbhydsot hi zthiazadl 2yl ani ne
(+)- (4R 5R) - 4- benzyl - 5- net hyl - 4, 5-di hydro- 1, 3-thi azol - 2-yl am ne

(-)- (4R)¥43W8n?h|enylnethyl) 4, 5- dlhydro 1, 3- thlazol 2- ylanine 15
(4R) - 4-( 2- thlenylneth ) -4, 5- d|h dr o- | h aé 2-yl a

[ 3- (2- anilAd=4 4B Gﬂh}érBYﬁF8§BP922¥F pﬂeﬁy@}?& ?ﬂ1%o%f%@%§%ﬁﬁ?%r (+,) -
1. 4R—4 be §%|'4 5-di hydro-1, 3-thiazol-2-ylamne -

20

2
4
4-
4

5 (+)-(4=(4-pyridylsulphanylmethyl)-4,5~-dihydro-1,3-
thiazo%—Z—ylamine
(4R) -4 (4 pyridyimethyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine N-oxide
(+)-4- (1-triazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-

.10 vlamine

the tautomers thereof,'as well as the pharmaceutically‘
. acceptable salts thereof. |
The - compounds which are particularly
preferred are the useful compounds of formula (I)

15 according to the invention ﬁor which R; is a hydrogen
atom or an alkyl radical and Rz is an -alk-NH; radical
or a phenyl radical substituted with an -NH-C(=NH)CH;,
—CHz;R3 or -CH,-5-R4 radical and RQ is a pyridyl,
tgiegiih thiazolyl, imidazolyl, pyrazinyl, triazolyl or

‘20 phenyl radical or phenyl radical Substifuted with a
nitro or carboxyl radical, Ry ié a pyridyl radical.

In particulaf, when Ry is a -CH;-R3 ox
-~CH;-S-R4 chain, R; is a 3- or 4-pyridyl, 2- or
3-thienyl, 4- or S;Ehiazolyl, l-imidazolyl,

25 l—friazolyl, 2—pyrazinyl.or phenyl radical or a phenyi
radical substituted in position -3 with a nitro or.=

carboxyl radical and Rq is a 4-pyridyl radical.



20 (+)-(4R) - 4- (3-carboxybenzyl ) -4, 5-di hydr o- 1, 3- t hi az8IRegempeaAPGfe
(+)-(4R) - 4-(4-am nobutyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne
(-)-(45)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thi azol -2- 25 yI am ne

(-)-(4S, 5S) - 4-benzyl.- 5-.net hyl - 4, 5-di hydro-1, 3-thi.azol - ds2r @gg Decenber
2004 ST00019-PCT 13 (-)-(4S)-4-(4- am' nobutyl)-4, 5-di hydro-1, 3-t i"azol -

yl am ne (4S, 5R) - 4- benzyl - 5- net hyl - di hydro-1, 3-thi azol -2-- ylam ne 5
(+)-(4R) -4- (4- pyr|dyl met hyl ) - 4, 5-di hydlro 1,3-thiazol-2 ylamne (+)-(4R;
5R) - - 5- et hyl - 4- (4- pyri dyl net hyl ) -4, 5-di hydro- 1, 3-thiazol.-2-ylam ne

(+)- (4R 5R)-5--et hyl -4-(4-pyridyl rret hyl ) -4, 5-di hydro- 10

1, 3-thiazol-2-ylam ne (+)- 4--(5 t hi azol yl net hyl ) - 4, 5-di hydro 1, 3-thi azol - 2-

o G g i & 8 a2 Y ne e
(4R) - 4- (1-4dadazqly |t )m‘be‘iltciéw ARy badrd 0l 1,7 pﬁ/éﬁé%ﬁéd,
mention may be made of the following compounds:
4—(3—pyridylmethyl)~4,5~dihydro—1(3;thiazol—2—ylamine .
5 - 4~ (3-nitrobenzyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2- ylamlne
4- (3~§h1enylmethy1) -4,5- dlhydro 1,3-thiazol-2-ylamine
4- (2-thienylmethyl)-4,5-dihyro-1,3-thiazol-2-ylamine
{3—(2—amiho-4,5—dihydrothiazol—4—yl)phenyl](l—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 S—methyl—d—(4—pyridylmethyl)—4,S—aihydro—l,3—thiazol—2—
yvlamine |
5—ethyl-4~(4—pyridylmethyl)—4,5~dihydro—1,3—thiazpl—2~
ylaﬁine | |
4~(4;:hiazolylmethyl)—4,5—dihydro~l,3—thiazol—2—ylamine
.“20 4—(1—imidazolylmethyl)—4{5—dihydr0~l,3—thiazol—2—
| yvlamine
4—(2—pyrazinylmethy1)—4,S—dihydrOFi,3—thiazol—2—flamine
4~(5—thiaiolylmethyl)—4,5—dihydro—1,3—thiazol~2—ylamine
 4- (4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-thiazol-2~
25. ylamine

4—(1—triazolylmethy1)~4,5—dihydro—1,3—thiazol—2—ylgmine



(4S) -4-(1-imidazolyl methyl) -4, 5-dihydro-1, 3--thi a2dfesMPe58004 ani ne
(¥)-(4R)-4-(4-thiazolyl nmethyl)-4, 5-dihydro--1,3-thiazol- 2-ylam ne
(+)-4-(4-pyridyl sul phanyl nmet hyl ) - 4, 5-di hydro-1, 3- thiazol -2-yl am ne 25
(+)-4-(1-tri‘dZol yI'metHyl ) - - 4, 5-di hydro- 1, 3- t'hi azol - 2 S¥WRWE-BCT 9 Decenber
2004 ST00019-PCT 14 the tautoners thereof, as well as the pharmaceutically
acceptable salts thereof. The conpoli#ids of formula (1) for which Rl is
met hyl or hexyl and R2 is hydrogen or else RlL and R2 are 5 nethyl are
known as chem cal products (J. Og. Chem, 27, 1049 (1962);-J. Og. Chem,
37, 4401. (1972); Beilstein Registry Nunbers 6114855, 6114856, 6117694,
6117695). Moreover, certain conpounds of forrmula (1) 10 are known as
r adi opr otket rueemfjennsxtufhesecenantibweracediascenpoundsefaranflich Rl is a
met hyl radical-and R2 is a hydroggn atom (Chem Abst., 1980,. 92, 209060
and 20906ayptomerissthedeofenaandeR2 28 Reenphaymhesutigalily 1997, 87, 15
193910), Rl is throgen and R2 is ethyl (Khim Geterotsikl. Soedin, 1987,
11, 1572%ccretpblayardbfentBA¥eRE i s n-propyl (Radi obiol ogiya, 1979,

and in particﬁlar the following compounds:

5 (+)-(4R)-4-(3-pyridylmethyl)~-4,5-dihydro-1,3-thiazol-2-
y1aming_ - -
(+)-(4§%—4—(3—nitrobenzyl)—4,5—dihydro~l,3ﬂthiazol—2?
ylamine
(+)-(4R,5S8) -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-
vliamine _

15 (4R)—4—(2—thienylmethyl)—4,5—dihydro—1,3—thiazoln_
2-ylamine
{3»(2—amino—4,S—dihydrothiazol—é—yl)phenyl](1—
imindethyl)amine
(g)—1431r4—benzy1—4,5—dihydro—1,3-thiazol—2—y1amine

éO (+) - (4R) -4- {3-carboxybenzyl)-4,5-dihydro-1,3-thiazol-2-
yvlamine
{+) - (4R) -4- (4-aminobutyl) -4, 5-dihydro-1,3-thiazol-2~
ylamine
(-)-(48)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-

25 ylamine

{~)-(48,58)-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazegl-

2-ylamine



20 25 The other conpounds of formula (1) are novel afdew®sbenedd4 they form
part of the invention, as do the racem c m xtures, enantioners,

di astereoi shners and tautoners thereof and the pharmaceutically acceptable
sal ts-thereof :~These are the conpounds for which-eithergdilgdHyFpdiydrogen
atomor an alkyl radical and R2 is an al kyl--al k-NH2r -CH2-R3 or -CH2-S-R4
radi cal or a 9 Decenber 2004 ' STO0019-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 cycloal kyl (3-6C), pyridyl, thienyl, thiazolyl,

5 imdazolyl, pyrazinyl, triazolyl or phenyl radical or a phenyl radical
substituted with a nitro,-hydroxyl or carbonyl radical, R4 represents a

pyridyl radijcalas)-al K 4-eieR8MS 19N 4aI5|gg £&d] cal tlg]Jj_a(ri')n (t)?e racemc

m xtures, enantiomers and di ast éreoi somers t ereof an xtufes thereof,
t he tautow&lﬁi@er eof and t-he pharmaceutically accept able salts ther eof
with the exception of the conpounds for which RI is hexyl or nmethyl and R2

i s hydr ogesoisRe|-gle Heinzand SRhedher 1 -5 9vetiiytdrand, 31’@1i@£@1ﬂ.@~ m xtures of
t he conpounds for
ylamine _

5 (+)-(4R)-4- (4-pyridylmethyl) -4, 5-dihydro-1, 3-thiazol_2-
ylamine - -
(+)—(%R;ER)-5—methy1—4—(4~pyridylmethyl)—4{5—dihydfo—
1,3-thiazol-2-ylamine
(+)—(4R,SR)—5—ethyl—4—(4~pyridylmethyl)-4,S—dihydro—

10 1,3—thiaz§l—2—ylamine
(+)-4-(5-thiazolylmethyl) -4,5-dihydro-1,3-thiazol-2-
ylamine
(-)-4-({5-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
viamine

15 (+)-(4R)-4-(2-pyrazinylmethyl)-4,5-dihydro~1,3-thiazol-
2-ylamine
(AR} -4 (1- 1m1dazolylmethyl)—4 5- dlhydro 1,3-thiazol-2-

: ylamlne

{45L—4:ll—imidazolylmethyl)—4,5—dihydro—1,3—thiazol—2-

20 ylamine
(+)-(4R}-4-(4-thiazolylmethyl) -4, 5-dihydro~1, 3-thiazol-
é—ylamine | |
(+)-4- (4—pyridylsulphanylmetrhyl) -4,5-dihydro-1, 3-
thiazél—2~ylamine

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

ylamine -



which R1L is hydrogen and R2 is nethyl, ethyl or n-prop ?Ce”¥hé288 ounds of

formula (1) that are Particularly preferred are"those for which R is a 20
hydrogen atomor an al kyl radical and R2 is an -alk-NH radical, a phenyl

‘tadical substituted with an -NH C(=NH) CH3 radical, aST#0ABCEp R3 for

which R3 is a pyridyl, thienyl, thiazolyl, |n1dazolyl, triazolyl,

pyrazinyl or phenyl radical or a phédyl radical 25 substituted with a nitro
or carboxyl radical, or a radical -CH2-S-R4 for which R4 is a pyridyl

radi cal, the racem c m xtures, enantionmers and di astereoi somers 9 Decenber
2004 ST00019-PCT 16 .thereof and m xtures thereof, the tautoners thereof
and t he arnaceutlcally acceptable salts thereof In particular, R3is a
- or 4- ;s@e. &y’tptozﬂer@r theraafi.edg well grs sthqm@kmsaceqt:;cmlcﬂazol yl, 5

1 triazolyl ra2|nyl or phenyl radical or a phenyl radical substi t ut ed
in p05|tP8ﬁeP§a% €hsalts thexsiofcar boxyl radical and R4 is a 4-pyridyl

radi cal . Anong the veI co nds. of fornmula (I ich may be nentioned
are the foll ow ng Iﬂ%é% of Bodi 12" ) ' dor Whith Ry is

j Eg gY{L% hn&t%% %egyﬁ ﬁ§%yq£11§ gﬁﬁhlgégg I§;Fﬁb : and R, are )
e A B g a0y o

4-(2-thi gnyl ﬁ@h_byl(hgéaii,dbhyﬂéir%.l )i, 2201 - ZA0 21 2) ;
Beilst‘:gin.Registry Numbers 6114855, 6114856, 6117694,
6117695) .
Moreover, certain éompounds of formula (Ij

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),
R1 is hydrogen and R; is ethyl (Khlm Geterotsikl.
Soedin, 1987, 11, 1572),
Rl ié hydrogen and R; is n-propyl (Radiobiologiya, 1979,
18 (5):-_.671).

éO ' The other compounds of formula (I) are novei
and, as such, they form part of the inventioﬁ, as do
the racemic mixtures, enantiomers; diasteraoisOmers and
tautomers thereof and the phafmaceutically acCeptable
salts thereof.

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

is an alkyl-alk-NH,, -CH;-R3z or -CH;-S-R; radical or a



15 4-(4-pyridyl methyl ) -4, 5-di hydro- 1, 3- t hi azol - 2- yl ami g EMHEARYT - 4-
(4--pyridylmethyl) -4, 5-dihydro-1, 3-thiazol--2- ylamne

5--ethyl -4-(4-pyridyl methyl)-4,5-di hydro-I, 3-thiazol-2 ylamne . 20
"4- (4=t hi azol yI'nethyi') =4, 5-di hydro-1, 3-thi azol ..+2-yl am ®e00019-pCT
4- (1 -imdazolyl methyl)-4,5--dihydro-1, 3-thiazol -2- ylam ne
4-(2-pyrazinyl met hyl) -4, 5-di hydro-1, 34 hi azol . - 2-yl am ne

4- (5-thiazol yl met hyl) -4, 5-di hydro-1, 3-thi azol -2-ylam ne 25
4-(1-triazolyl methyl)-4, 5-di hydro--1, 3-thiazol -2-yl am ne . _
4--(4-pyridyl.sul phanyl net hyl) -4, 5-di hydro-1, 3-thi azol -2- ylam ne 9
Decenber 2004 - ST00019-PCT 17 the racem c m xtures, enanti oners,

di ast er eoisvamey s wadfi cd Buhasey scddwd eafcrand die PR gL (-Gal)log,accept abl e

‘salts thereof, and in particular the follow ng conpounds: 5
(+) - (4R) - 4q8-qyki dyl met hyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne
(*+)-.(4R)-4-(3-nitrobenzyl)-4, 5-di hydro-1, 3-thi azol -2 yl am ne .
(+) - (4R 5% Aibdsz - 8lkwilhyhddceldahidRe-1s 3 thydueaten Mdny! ani ne
(+)-(4R 5R)-4-benzyl - 5-net hyl - 4, 5-di hydro-1, 3-thi azol - 2-yl anine
(-)- (4R) - -%- £8- BhF¥RyPReKNY ¥ 3466) di Rywidyl, 3thheayd) - ghiazolyl, -
| 5 imidazolyl, pyrazinyl, triazolyl or phenyl iadical or a
pheny; radical substituted with a nitro, -hydroxyl or
carbggylAradical, |
Rq represents a pyridyl radical,
alk represents an alkylene radical,

10 the racemic mixtures, enantiomers and diastergoisomers
thereof and mixtures thereof,lthe tautomers thereqf 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 6r
n-propyl.

| The compounds of formula (I) that are
particuiarly preferred are'thosé for which R; is a
H20 hydrogen atom or an alkyl radical énd R; is an -alk-NH;
radical, a phenyl radical substituted witﬁ an
~NH-C(=NH)CH3; radical, a radical -CH;-R; for which Ry is
a pyridyi, thienyl, thiazolyl, imidazolyl} triazolvyl,
pyrazinyl or phenyl radical or a phenyl radical
25 substituted with a nitro or carboxyl radical, or a

.radical -CHz-S-Ry for which Ry is a pyridyl radical,” the

racemic mixtures, enantiomers and diastereoisomers



-yl anine 15 (4R)-4-(2--thienyl methyl)_4, 5-di hydro- 1, 3- BrPecesibep 2084 ani ne

[ 3- (2- am no- 4, 5-di hydr ot hi azol -4-yl ) phenyl ] (1-im no- ethyl) am ne

-4+)=(4. R )-4-benzyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne 20
(+)-(4R)-4-(B8=car boxybenzyl ) -4, 5-di hydro-1, 3-thi azol - 8rogbasi-per

(+)-(4R) -4-(4-am nobutyl)-4, 5-di hydro-1, 3-thiazol -2- yl am ne
(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydso-1,3-thiazol-2 25 ylamne (--) - (4S,
5S) --4-benzyl-5-nmethyl -4, 5-dihydro-1, 3-thiazol- 2-ylam ne 9 Decenber
2004 - ST00019-PCT 18 (-)-(4S)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thi azol - 2--
yl am ne (4S, 5R) -4-benzyl - 5-net hyl -4, 5-di hydro-, 3-thi azol -2- ylamne 5
(+)-(4R)-4- (4-pyridyl nethyl -4, 5-di hydro-1, 3-thiazol-2- ylamne - - (+)-(4R

5R) - - - MRl e 4nBY b DR YhedGod, hy 60t akt Sricica 2 Blexeoty 11 ne
(+)--(4R 5R) - 5-et hyl -4--(4-pyridyl net hyl -4, 5-di hydro-1, 3- 10

triaZO|-2h£|@ﬁb&&a&éﬁ&iﬁh&&yb%@bﬁbtﬁb&éthﬁﬂt&,ihékhpito-l,B-thiaqu-2-
yham.ne In particglar, R; is a 3- or 4-pyridyl, 2- or
- 3-thienyl, 4- or 5-thiazolyl, l-imidazolyl,

5 1l-triazolyl, 2-pyrazinyl or phenyl radical or a phenyl
radical substituted in position -3 with a nitro or
carboié% fadical and Ry is a 4-pyridyl radical.

Among the novel compounds of formula (I)
which may be mentioned are the following compounds:

10 4—(3¥pyridylmethy1)-4;5-dihydro—1,Bfthiazolnzfylamine
4—(3—nitrobenzyi)—4,5—dihydro—1,3—thiazo;—2—y1amine
4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-ylamine
4- (3—thieny1met;.hyl) -4,5-dihydro-1,3~-thiazol-2-ylamine
4~(2—thieny1methy1)—4,S~dihydrq—l,3—thiazol—2—ylamine

15 4—(4~pyridylmethy1)—4,5—dih§dro~1,3—thia201—2—y1amine
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-
ylamih;;d

‘QO 4—(4—thiazoly1methyl)—4,5-dihydro—1,3—thiazol—2—ylamine
4-(1—imidazoly1methyl)-4,5—dihydro—1,3—thiazol~2~
yvlamine _

l_4—(2—pyraziny1methfl)-4,5—dihydro—1,3~thiazol—2—ylamine
4-(5-thiazolylmethyl) -4, S—dihydro—_l; 3-thiazol-2-ylamine

25 4—(1—triaz01y1methy1}—4,5—dihydro-1,3—thiaz01¥2—ylamine
4~(4—pyridylsulphahylmethyl);4,5—dihydfo—1,3—thiaéoi—2—

‘ylamine



(4)- (4R) - 4- (4-pyri dyl met hyl ) - 4, 5-di hydr o- 1, 3- t hi azol - 2. 057 amna 15

(+) (4R, 5R)) - 5-net hyl ) - 4- (4- pyrldylnethyl) 4, 5- dlhydro-

1,' 3-thiazol - 2- ylan1ne

(+) (4R 5R)) -5~ ef hyl )= 4= (4-pyridyl met hyl) - 4, 5-di'fiydr 0-'ST00019-pCT ‘
1, 3-thiazol -2-ylamne (.)-4--5.-thiazolyl nmethyl)-4,5-di hydro-1, 3-thi azol - 2-
20 ylamne (--) -4-- (5-thiazolylnethyd.) -4, 5-dihydro-1, 3-thiazol.-2-
ylam ne (+)-(4R)-4-(2-pyrazinyl nmethyl)-4,5-di hydro-1, 3-thi azol -- 2-ylam ne
25 (4R)-4-(1-im dazolyl nethyl)-4,5-di hydro-1, 3-thiazol-2 ylamne _"' 9
Decenber 2004 ST00019- PCT 19

(4S)-4-(1-i mdazol yl nethyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne

(+) - (4R) - 4chd- racemdt yhivtds - et fyminos, 1, Brddtazal isomekry/1am ne 5

(+) - 4- (4-pyridyl sul phanyl net hyl ) - 4, 5-di hydro- 1, 3- thiazol-2-yl ani ne

(+) - 41( 1- t FrAEONSTretggal, @@lﬁwmn&qdutamu& adaEntabiidie taut oners
t hereof and the pharnaceutlcally 10 acceptable salts thereof. The :

i nvention %?%Eﬁr%#%ﬁ%% 10 pharmaceuti cal conp05|t|ons cont ai ni ng, as

acti-ve principle, .
P an épln partlcular the following compounds- -

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

8 - : :
(+)-(4R)-4- (3-nitrobenzyl)-4,5-dihydro-1,3-thiazol-2-
ylamine '
(+)—(4R,SS)—4—benzy1—5—methyl~4,S—dihydro;l,B—tﬂiazole

10 2-ylamine v .
(+)—(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
15 (4R)-4-(2-thienylmethyl)-4,5-dihydro~1, 3-thiazol-2-
~ylamine
‘[3-(2-amino-4,5- dlhydrothlazol 4~yl)phenyl](l -imino-
ethyl)amlne
‘ 4+):(AR)—4—benzy1—4,5—dihy&ro—l,3—thiazol—2—ylamine
20 {+)-(4R) ~4- (3-carboxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
viamine
' (+)—(4R)—4—(4—amin6butyl)—4,5—dihydf0—1,3—thiazol—2— ‘
vlamine
(=) - (48) -4- (3-nitrobenzyl) -4, 5-dihydro-1, 3-thiazol-2-

25 vylamine

()~ (4S,58) ~4-benzyl-5-methyl-4,5-dihydro-1, 3-thiaz7ol-

2-ylamine



derivative of fornula (1) for which either Rl is a hy&lrpembst é88%r an

al kyl radical and R2 15 is an al kyl, -alk-NH2e -CH2-R3 or -CH2-S-R4

radi cal or a phenyl radical substituted with a nitro or -NH C(=NH) CH3
radi cal , ~or =R~ s=an-al kyl radical and R2 is'a hydr oggH0EIEmMPAIR3 is a.
cycl oal kyl, (3-60C),-pyridyl, thienyl, thiazolyl, 20 imdazolyl, pyrazinyl,
triazolyl or phenyl radical or a pigenyl radical substituted with a nitro,
hydroxyl or carboxyl radical, R4 represents a pyridyl radical and alk
represents an al kylene radical, 25 as well as the racem c m xtures,

enanti omers and diastereoi soners thereof and m xtures thereof, the 9
Decenber- 2004 ST00019- PCT 20 tautoner thereof and the pharmaceutically

accept ab| ey _ gadi sat hergpinomit{i § be, exaepfass-of 3ttRisaseae conpounds f or
which R I1s a nethyl radical and R2 is a hydrogen atomor else R 5 is
hydr ogenypadifg is methyl, ethyl or n-propyl.. The conpounds of formula (1)
can be prepared by cyclization of a derivative of formula: NH CS-NH C(CH
3) 3 10 (4sWiRrha Freanyll RR-havleyl he, Sadiehydamt hg3-alsignolelrul a (1) '

yvlamine .
5 (+)-(4R)-4- (4-pyridylmethyl-4,5-dihydro-1,3-thiazol-2-
ylamine - - _
(+) - (4% 5R) ~5-methyl-4- (4-pyridylmethyl-4,5-dihydro-
-l,j—thiaéol-2~ylamine _ -
(+)~(4R,5R)—S—ethyl—4~(4—pyridylmethyl~4,S—di£§aro-l,3— '
10 thiazol-2-ylamine ‘ ‘
(4S,SR)—4—benzyl-5—methyl—4,5—dihydro—1,3—thiazol—2—
ylamine '
(+) - (4R) -4~ {4-pyridylmethyl) -4, 5-dihydro-1,3-thiazol-2-
yvlamine |
15 (+)—(4R,SR))—5—methyl)~4—(4fpyridylmethyl)f4,S-dihydro—
1,3-thiazol-2-ylamine
(+)—(4R,5R))—5—e£hyl)f4—(4—pyridy1methyl)—4,5—dihydro—
1,3—£hiazoi—2—y1amine'
(ﬁ)—4¥I;rthiazolylmethy1)—4;5—dihydro—1,3-thiazol—2—
féO ylamiﬁe 7
(~)—ﬁa(5-thiazoly1methy1)—4,5—dihydro—1,3—thiazol—2-
ylamine ‘
(+) - {4R) -4- (2-pyrazinylmethyl) -4, 5-dihydro-1,3-thiazol-
2fylaminer
25 (4R)—4—{1—imidazolylméthyl)—4,5—dihydrq—1,3—thiazol—2f

ylamine <



' : : 9 December 2004
This cyclization is generally carried out wusing an acid such as
hydrochloric acid, in aqueous 15 - nedium at a tenperature of 1000C. 6N
hydrochloric acid is preferably used. The derivatives of formula (11) can
be obtai ned accordi'ng-to the follow ng reacti on schemegrds & say f or
t he- conpounds for which R is hydrogen 9 Decenber 2004 -ST00019-PCT 21
NHRa R2 Hal + | CH O000Rb COORb NHRapg R2-CH COORb | Ic NHRa R2- CH CH2CH d

7 1 NH2 R2 CH-CH20H e NHCSNHC(CH ) b" 9

(4S)—4~(1—imidazolylmethyl)—4,5—dihydro—l,3—thiazol—2—
yviamine '

{+) - (4R) -4~ (4-thiazolylmethyl) -4, 5-dihydro-1, 3—thiazol.
. 2-ylamine _

5 (+)~4—(4—pyridyisuiphanylmethyl)—4(5—dihydro—1,3—
thiagol—Z—ylamine - _
(+)-4- (1-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-
viamine |
the ﬁautomers therebf 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,-R; or -CH;-S-Ry radical or a
phenyl radical substituted with a nitro or -NH-C (=NH) CH;
radical, |
or ﬁigis an alkyl radical and-Rz is a hydrogen atom,
R is+d 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

o
diastereocisomers thereof and mixtures thereof, the



a NHRa | R2- i -000Rb COORb /b NHRa R2-GHCooH | 3 & PeeBictdbt 2 re
CH COOH NH | NHCSNHC(CH3)3 R, CH OO0OORb in these formul ae R2 has the sane
meanings as in formula K); Ris a hydrogen atomor a protecting group for
t he am ne funetion; such as those described by 5 T-W greod.s-Bcat ecti ve:
groups in organic synthesis, J. WIley-Interscience Publication (1991) and
Rb is a (1 4C) al kyl or al koxycarbonyl radical, preferably methyl, ethyl
or isobutyl oxycarbonyl. The protecting group for the amne function is
preferably an acetyl or tert 10 butoxycarbonyl radical. 9 Decenber 2004
-ST00019- PCT 22 Reaction a is generally carried out in the

tautomer thereof and the pharmaceutically acceptable

'salts thereof,

with the exception of the racemic compounds for which R;

is a methyl radical and Ry is a hydrogen atom or élse Ry -

5 is hydrogen and R; is methyl, ethyl or n—propyl;
d

by cycfization of a derivative of formula:

R NH-CS-NH-C(CH;),

2

The compounds of formula (I) can be prepared

(I1)

i0
in which R; and R; have the same meanings as in formula
(I).

: This cyclization is generally carried out

using an acid such as hydrochloric acid, in agueous

15 medium, at a temperature of 100°C. 6N hydrochloric acid
is pfeferably used. |
% ;::;" The derivatives of formgla (II) can be

obtained according to the following reaction schemes:

Scheme 1 for the‘compouhds for which R; is hydrogen



presence of a sodium (1-4C) al koxi de (preferablly sodi 8Recethek¥e®), in the
~correspondi ng al cohol, at a tenperature of between 10C and the boiling
point of 5 the reaction nmedium Reaction b is generally carried out in an
inert solvent such as dinethylformgm de in the presence of |ithiumi odide,
“at a tenperature of between 100C and the boiling poi nET8POLAePFEact i on
medium or ina 10 (1-4C) aliphatic alcohol, in the presence of sodium

hydr oxi de, at a tenperature from 10C% 30C, fol |l owed 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. Reaction b'' for the
derivatives for which NHHAS an al kyl radical is generally carried out by
the action qﬁ_ﬁaﬁlqAC)la I phatic alcohol (preferablHRa220 net hanol or
ethanol), in&he preseQﬁE gﬁjﬁg inorgari ¢ acid_syc sulfuric acid, at.a
t enperature of between 8 a the boiling oi Fel6 reacti on nmedi um
For the derivatives f CX&QiCh Rb i 8 an-+sobut Ioéﬁﬁgégonyl radical, this
reaction is generally car i%d-o t he .25éﬁ%ti i sobut yl

chl orof ormat e i n Ni@a pr ese of a :base su¢hbas triethylamne, in an .
inert solvent sucf as 9 Decenbgr 2004 SUBRA19- PCT 23 tetrahydrofuran, at a
tenperature of ﬁ%eémggoe"and— | : ' '

R,-CH-COOH
.@_]; - ! C
NH,
NHRa
| R,-CH-COOH
R,-CH-CH,OH
: | lf
. d
Y NH,
NH, I
| g R,-CH-COORb
R,-CH-CH,OH -~
. o
e
NHCSNHC(CHg)y ~— w— THCSNHC(CHS)S
| | R,-CH-COORb

R,-CH-CH,OH

in éhife formulae R; has the same meanings as in fofmula
¢I) - Ra is a hydrogen atom or a protecting group for
the amine function, such as'those described by

" 5 T.W.Greene, Protective groups in organic synthesis, J.
Wiley-Interscience Publication (1991) and Rb is a (1-
4C) alkyl or alkoxycarbonyl radical, preferablyrmethyl,
ethyl orﬁisobutyloxycarbonyl. The protecting group:for
the amine function is preferably an aceﬁyl or tert-

_

10 Dbutoxycarbonyl radical.
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‘0C. The reduction reactions ¢, g and i are preferably carried out using a

hydri de such as sodium 5 borohydride or lithiumalum numhydride, in a
(1-4C) aliphatic alcohol or tetrahydrofuran, at a tenperature of between
10C and‘ 30C,*or-‘al'ternatively using a -borane ‘derivat SF809IORPET t he
BH3-- THF conplex, in a solvent such as tetrahydrofuran, at a tenperature
of 10 between O0C and 30C. The depr@kection.reaction d for the conpounds
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, Protective groups in organic
synthesis, J. Wley-Interscience Publication (1991). Preferably, when the
protecting group i Reactiacehylisr geinealal liyhiceumdael icart iish aare i ed out using
aqueous hydrochloric acid, at a tenperature of 100C. 20 Wen the protecting
group i s paesencepgifory sedavmy { L-4€) callkoxide ripastfienably cmdived out using
hydrochloric acid in dioxane, at a tenperature in the region of 20C

React i on§t&oFiden -ale ther rogrespopginge algohgdyi &% & tert- butyl

I sot hi oc%anate, in _an igert solvent such. as. a I&l- 4C) aliphatic al cohol

(pref er abFYPTREIAENGE BPEEERENGEY C 6 &R& PP ild oh&Preséice of a 9 -

becertyer (3004 STQQQA9:RAT 4 W C ()~ N CH

. Reaction b is generally carried out in an
inertﬂgolvent such as dimethylformamide in the presénce
of lithium iodide, at a temperature of between 100°C
and the beiling 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 HC1l then heating in a solvent
such as dioxane at a temperature in the region of
100°cC.

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

Reaction b’ for the derivatives for which Rb
is aﬁiilkylradical is generally carried out by the
aktion—of a (1-4C) aliphatic alcohol (preferably

20 methanol or ethanol), in the presence of an inorgaﬁic
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 6£ isobutyl_chlbroformate in the presence of a

.base such as triethylamine, in an inert solvent such as



tertiary amne such as triethylamne, at a' terrpe_ratur@_D?Ffe”!?éf@B%% 20C and
the boiling point of the reaction medium Reaction f is carried out by the
action of a 5 (1-4C) aliphatic alcohol (preferably nethanol or ethanol), in
t he-presence of an-inorganic. acid such as hydr.ochl orlﬁ.@&d% Al a
tenperature of between 20C and the boiling point of the reactlon Tredi um or
alternatively by the action of thlonyb chloride, in a 10 (1-4C aliphatic

al cohol (preferably nethanol or ethanol) at a tenperature of between -25C
and 30C. Schene 2 for the corrpounds for which RL is alkyl NHRa R2 CH COCRb

33,,/ ITHHa NHRa R2-CHCO N(CH3)OCH3 b --~ RZ CHCOR | ¢ IH2
R2-CH-CHOH R, 24 -nmo | HCSNHC(CH3)3 R2-CH CHOH R, NHRa R -CHCHOHR 9

December 2Q%%:§£9Q&%%‘ EGL,23¢ a temperature of between -20°C and
oec. | |

The redﬁction reactions ¢, g and i are
preferably carried out using a hydride such as sodium -

5 borohydride or lithium aluminum hydride, in a {1-4C)

) allphatlc alcohol or tetrahydrofuran, at.a temperature
of be{ween 10°C and 30°C, or alternatively using a
borane derivative such as the BH;-THF complex, in a
solvent such as tetrahydrofuran, at a temperature of

10 between 0°C and 30°C.

The deprotedtion_reaetion d for the compounds
for which Ra is a protecting group for the amine
function is carried out by any deprotection method
known to those skilled in the art, and in particulaf

15 those described by T.W. Greene, Protective groups in
organic synthesis, J. Wiley~Interscienee Publication
(1991) . pPreferably, when the protecting groﬁp is an
aceegi radical, this reaction is carried out using
aquecws hydrochloric acid, at a temperature of 100°C.

20 When the protecting group'is a tert-butoxycarbonyl
radical, this reactidn is carried out using
hydrodhlofic acid in dioxane, at a temperatﬁre in the
region of 20°C. |
| Reactions e and h are carried out by the

25 action of tert-butyl isothiecyanate, in an inert
solvent such as a (1-4C) aliphatic‘alcohol (prefefgglyl

methanol or ethanol), optionally in the presence of a



in these fornmulae Rx and R2 have the sane neanings as 9Recemdiengled (1), Ra
is a hydrogen atomor a protecting group for the anine function, such as
those described 5 by T W G eene, Protective groups in organic synthesis,
J. Wl ey-lntersci:ence Publication (1991)-and preferab$yooamsaeetyl or-
tert-butoxycarbonyl radical, and Rb is an alkyl or al koxycarbonyl radical,
and preferably nethyl, ethyl or ispbutyl oxycarbonyl. 10 Reaction a is
preferably carried out in an inert solvent such as a chlorinated sol vent
(for exanple chloroformor dichloronethane), optionally in the presence
of a base such as N-nethyl norpholine or triethylamne, at a tenperature of
between --15C and 15 30C. Reaction b is carried out by the action of an

al kyl mgnesicimyalimdees sobhaasanrakbkulMagnasi uat bSreaingeratiiran et her such
as tetrahydrofuran or ethyl other, at a tenperature of between 0C and 30C.
20 The r edubkiteranea@Piconnd ithepbefidiabl poinarofetheuteausiag a hydri de
such as sodi um borohydride or Iithium alum num hydride, in a (1-4C)

al i phat i ®@edalugohol or tetrahydrofuran, at a tenperature of between 10C and
30C, or using a borane derivative such_as .the 25 BH3-THF conplex, in a

sol vent such as teReaR§dersf fir af, carnied pBhpeY atlpeactipetabenr 0C and 30C.
o Decogy 7094 STO00L9 PCT RS, SERLOLSEY Q0ch. 825} g0 ¢ 1o carried out

gthanq%), in the presence of an inorganic. acid such as
hydroéﬁlofic 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

THRa
+ -0)-NH-
R,-CH-COORb HC-0-NH-CH,
f/
NHRa THRa
. R-CH-CO-N(CH,JOCH, —L2 -~ R, CH-COR,
S oA ' ’
c
NH,
| = . NHRa
R,-CH-CHOH-R, I |
R,-CH-CHOH-R,
e

‘THCSNHCK}EH

R,-CH-CHOH-R,




any method known to those skilled in the art for depPdlasembry2et ani ne
function, and in particular those described by T.W Geene, Protective
groups in organic 5 synthesis, J. Wley-Interscience Publication (1991).
Preferably, when-.the protecting group is-an acetyl .r. .6EH’9{€§f5 reaction
I's carried out using aqueous hydrochloric acid, at at eratru of 100C.
When the protecting group is a tert-putoxycarbonyl radical, this 10 -
reaction is carried out using hydroc ric acid in dioxane, at a
tenperature in the region of 20.C. Reaction e is carried out by the action
of tert-butyl isothiocyanate, in an inert solvent such as a (1-40

al i phatic al cohol (preferably nethanol or 15 ethanol), in the presence of a
tertiary am ne such as triethylamne, at a tenperature of between 20C and
the boiling point of the reaction nmedium The conmpounds of fornula (1) for

I0Ch F2, L Sl Wl o, R e Do sMELENAHR fedical
nereel vesroBLICE Y PP Iyt et g a e 2 () o
(1) NH C( NeBFBr Fh e He WA ONFURAGHPN Sudip £LRTHEEL Wl dPibeq -
5 by T.W. Greene, Protective groups in organié synthesis, |
J. W%leyflnterscience Publication (1991} _and preferably
an adétyl or éertwbutoxycarbonyl radical, and Rb is an
alkyl or alkoxycarbonyl radical, and preferably methyl,
ethyl or isobutyloxycarbonyl. |
10 Reaction a is‘preferably carried out in an
inert solvent such as a chlorinated solvent (for
example chloroform or dichloromethane), optiqnally in
the presence of a base such as N-methylmorpholine or
triethylamine, at a temperature of between -15°C and
15 300C. i
Reaction b is carriéd out by the action of an
alkylmagnesium halide such as an alkylmagnesium
broﬁige, in an ether such as tetrahydrofuran or ethyl
#theri=at a temperature of between 0°C and 30°C.
20 - The reduction reaétibn c is preferably
carried oﬁt.using a hYdridg such as sédium'borohydridé
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 BH;-THF complex, in a solvent such as tetrahydrofuran,

™

.at a temperature of between 0°C and 30°C.
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any reduction nmethod known to those skilled in the art %%or proceedi ng

froma nitro to an amno wthout affecting the rest of the nolecule. The
process is preferably perforned using zinc, in acetic acid, at a
tenperature in thé region of 20C. Reaction b’is carri &&98083pFCreacti on of
10 benzyl ethani m dot hi oate hydrochloride, in an inert solvent such as a
(1-4C) aliphatic alcohol and preferg&bly methanol or ethanol, at a
tenperature of between OC and 45C. The internediates of forrmula (I
novel 15 and form part of the invention. The conpounds of fornula (I
which R is a radical -CH2-R3 in which R3 is a 1-imdazolyl or
1-.(1,2,4-triazolyl) radical may al so be prepared by the action of

i m dazolyl or of 1,Thel-denrcialiom yea@tdon vatlisv ¢agfrifesk myltabyd Decenber
2004 ST00019-PCT 28 Ra 11 in whih Rl has the sane neanings as in fornula
(1), X 53 MNP SFWTbRC dhPse Shdridicculiar tae P6d A€ratom or a tosyl
radi cal, Ra and Rb, are hydrogen atons or prqtecting groups_for the am ne

functi on WRIPLRC IR AT RIS R O VARG d8n R2TBAGTL A FE&Coups i n

Organi c nthesis,, J.. Wl ey-intersci ence.Publication (1991),., 10 preferabl
al EOX;/Carcg%%‘iﬁﬁ%éa{%%t Wa%%% ot es ;Lvlé glroupls 1n( orga)nlc P R y

5 synthesis, J. Wiley-Interscience Publication (1991).

) are
) for

Prefeggbly, when_the protecting group is_an acetyl
radic;%, £his reaction is carried out using aqueous'
7 hydrochloric acid, at a temperature of 100°C. When the

protecting group is a tert-butoxycarbonyl radicai, 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
g
phenylradical subétituted‘with an -NH-C (=NH)CH; radical
.20 can also be ﬁrepared from the corresponding amine
. derivatives which are themselves obtained by reducing

the nitro derivatives of formula (I) according to the

following scheme:



particularly tert-butoxycarbonyl, optionally foIIomedsa%emyn%”gpotectlon
This reaction i-s generally carried out in the presence of a base such as
an.alkali. netal, hydride, 15 preferably sodium hydride, in a solvent such as
di met hyl sul foxide, at a tenperature of between 20C aﬁEQQﬂéﬁmﬁQﬂ ng poi nt
of the reaction nedium The deprotectlon reaction for the conmpounds for
which Ra or Ro is a protecting group4’r the amine 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 Oganic
Synthesis, J. Wley-Interscience Publication (1991). Preferably, when the
protecting group is an 9 Decenber 2004 ST00019 -P § acetyl radical, this
reaction is carried ouf UsPng aqueous hydrochl or id, at a tenperature
of 100C. When oA _ [ et ' yl radical, this
reaction is carj out Nsin » hydrochtor i 1t dloxaﬁe at a
tenperature in tRgxegion of 20C. The compdunds of fornmula (I1V) may

t hensel ves be obt ai A accordlng to the follomﬁﬂﬁgreﬂﬁjlon schenme: 2 '4 7

~ 9 Decenber 2004 _ ,/// _
b -

'ﬁ‘ : 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 usingAzinc, in acetic acid, at a
temperature in the region of 20°cC.
Reaction b is carried out by reaction of
10 Dbenzyl ethanimidothioate hydrochloridé, in an inert
solééif such as a (1-4C) aliphatic alcohol and
preféﬁébly 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 of formula (I) for which R; is a
radlcal -CH;-R; in which R; is a 1- 1m1dazolyl or
" 1-(1,2,4-triazolyl) radical may also be pPrepared by Ehe
-

action of imidazolyl or of 1,2,4-triazole on a

20 derivative of formula:



--ST00019-PCT 30 a HOl 'HH HN.- ,Nb R NH HO N NHz €Derybep2e¥t n | Rp

(I'Vb) e 1 dR TSO-'"J" N-"Z~-NRa | KO (IVa) In these formulae, Rl has
t he sane neani ng as in formula (1), Ts is a tosyl ate radi cal , Ra and Rb
28

R, -
P
X x _Ra (V)
. v N N B
Rb

in whir ﬁi has the same meanings as in formula (I),VX
5 is 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 Publiéation (1991),

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

This reaction is generally carried out.in the
.preSence of albase such as an alkali metal hydride,

15 preférably-sodium hydride, in a solvent such as
dimeﬁhyi,sulfoxiae, 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 fpr 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
Orgénic Synthesis, J. Wiley—Iﬁtersciénée Publicatiof

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



' 9D nber 20
9 Decenber 2004 ST00019-PCT 31 a hydrogen atomor a pr otee%etnl] neé g%up for

the am ne function such as those described by T.W G eene, Protective

. Goups in Oganic Synthesis, J. Wley- Interscience Publication (1991),
preferably 5 al koxyc¢arbonyl or acetyl and nore particulsFogoierper

but oxycarbonyl. _ Reaction a is generally carried out by the action of
tert-butyl isothiocyanate, in an inerd9 solvent such as an aliphatic

al cohol (1-4C) (preferably 10 nethanol or ethanol), optionally in the
presence of a tertiary am ne such as triethylamne, at & tenperature of
bet ween 20C and the boiling point of the reaction nedium Cyclization
reaction b is generally carried 15 out using an acid such as hydrochloric
acid, in aftﬁféﬁ%s'r%d?w Hhis temperat ure dartihel regh ons Dig 100C. 6N
hydrochloric acid. is preferably used. Wien Ra or Rbis a

tert - but oBEHBEhW HrBip.orieadidnste artemperatwas ro2dl@RC by any
protecti oqmgql ﬁhod%ovm to those skilled in the art and in particular

t hose described By PEWCGEh @ Piibtiectd T taraissaiqadagani ¢ Synt hesi s, J.
"W ley-1nt i.ence . ;Rublj cati.on (,1991). .Thjs reaction .is.preferably carried
out usi ngqu -tcgr . l%:tlj‘tly r(ﬁa(?att:r]‘x?%é‘tse,c nrieq patsddite of 25 a base such as

tr'ethyja@hﬁﬁué%goﬁﬁkJ%%ﬁb!&ﬂ ﬁf&%%ne, at a temperature in the
regiqg of 20°cC. _

The compounds of formula (IV) may themselves

be obtained according to the following reaction scheme:

%
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presence of 4-(dinmethylam no)pyridine, in a solvent suc% as -
di chl oronet hane and at a tenperature in the 9 Decenber 2004 ST00019- PCT 32
region of 20C, or alternatively in the presence of a base such as potassi um
carbonate; i‘'n‘a’‘sofvént such as water and at “a'tenpertAE Y PGThe region
of 20C. Reaction d is generally carried out by the 5 action of
p-tol uenesul fonyl chloride, in the ptesence of a tertiary am ne such as
triethylamne, in an inert solvent such as dichl oronethane, at a
tenperature. of between 20C and the boiling point of the reaction nedium
10 Reaction e is generally carried out by the action of sodiumiodide, in
an inert solvent such as acetone, at a tenper ahure of between 20C and t-he
boiling point-of the reaction nedium Reaction f'is generally carried out
by the 15 action of an allyl halide, for ‘exa a | chloride, 1in an
al i phatic al cohol (1-4C), preferably ethanoﬁﬁgggQTébtﬁﬁwbrature of between
20C and the boiling point of -the reaction nediunNFBeaction h is generally
carried out by the -20 action of iodine, in the présence of base such as
sodi um bi carbonate, gn-a solvent such as dichlorgnethane, at a tenperature
of between 20C and MHE? boi i ng point of theReac i h medium The conpounds
of formula (1) HQ%J f R2is a g :
? 2 HO OH
| A

4 1 ¢ . HNTNK

)

1 | R,
A o
] HO ~
_ v N,Ra
Rb .
1' _l_,‘,.-
!

h , | 1 d
R, | "
Py G
X, -Ra _
_ ? N a : "TsO IV/L§N’R8
Rb be
(IVb) (Iva)

In these formulae, R; has the same meaning as

in formula (I), Ts is a tosylate radical, Ra and Rb are



25 radical -CH2-S-R4 may be prepared by the action of 9Pecemberespi¥ndi ng
‘conmpound of formula (IVa) or (IVb) wih a derivative of formula HS--R4 in
whi ch R4 has the sanme 9 Decenber 2004 STO000I 9- PCT 33 neaning as in fornula
(1) .and Ra and-Rb are hydrogen atons or protecting grQuRg " am ne’
function such -as those described by T.W C?eene,_Protectl&ég%f%%gs in
Organic Synthesis, J. Wley-Interscignice Publication 5 (1991), preferably
-al koxycar bonyl or acetyl and nore particularly tert-butoxycarbonyl,
optionally followed by a deprotection of-the am ne function. This reaction
is generally carried out in the presence of a base such as potassi um
carbonate, in a 10 solvent such as acetonitrile or dinethylformm de
(‘preferabl 1AREL lird , r.at ure of t n 20C and the boiling
poi nt of tc.yhe reac‘c?‘:{glﬁor;qjer?gl)olioti%ra %1118%%%%%&%‘# %’g\gﬁ%}ﬁ] FH™% he conpounds
- for which Rahi R 18 Y ' am 5 function is
carried out by any é%brggzg%?%%gE%?%%gﬂﬁﬁiﬁér?g%%hg%gg%e%lIed in the art
and in pargdcudasive msﬁf;@eiﬁr iokeEnlY: EyWin@saeney PiRtigelive Goups in
-Organic Synthesis, J. Wley-Intersciencé Publication 41991) Preferably,
when the photeectidirgeg Puplisagion2qi130ahy| pradiesalbl i his reaction is |
carried out using aqueous hydrochloric acid, at a. tenperature.of 100C :
Wien t He @ldtosvicdanpogydupri scetydr tnbuoxyc pakeiyhlarlgditeddt- this reaction

is carried out using
butoxycarbonyl .

4

r

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

10 .methanol or ethanol}, optionaliy in the presence of a
tertiary amine such as triethylamine, at a te@perature
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 fhe region of 100°C. 6N
hydrochloric acid is preferably used.

—‘# When Ra or Rb is a tert-butoxycarbonyl group,
Eeactigns c.and g are carriéd 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, inwthé-presence of

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

such as dichloromethane and at a temperature in the



hydrochloric acid in dioxane, at a tenperature in the ©398emhasiZgf4 of 20C.
The conpounds of foernula (1) are isolated and may be purified by the usual
- known. 9 Decenber 2004 STOOOL19- PCT 34 nephodgb,tpr:exggﬁbg ﬁé
crystallization, chromatography or extraction. The e P5AeFSTof the
conpounds of formula (1) can be obé I ned by resolving the racemc
m xtures, 5 for exanple by chromat graphy on a chiral colunn. according to
Pirckle WH. et al., Asynmmetric Synthesis, Vol. 1; Academ c Press (1983) or
by formation of salts or by synthesis fromchiral precursors. The
. di ast ereoi soners can be prepared according to the known 10 conventi onal

met hods (crystalljzation or chromataography or fromchiral precursors). The
conpound CFbFH%I G Farlsss %@}Y H& tbev &resencRt 8faddition salts
with an Epor ani ¢ or onggnLc aCidh%é. he action g{ sych ap acid in an 15
organi ¢ 61 vent Suél¥ &S Ay SaEoIst, &t o, alf %t S8 3Eh! ori nat ed

sol vent . These 501 L3 3 SRALRRA 19 e vaniongocExanl es of

phar maceutical I'y ‘acce e nmentioned are-the foll ow ng

salts: 20 benzenesydonale, MUY QuRF.A9, Rudiochl QLids, Ehrate,

et hanesul fonate, fumarate, gluconate, iodate, isethionate, naleate, .
net hanesydaral &f PidathereiS-f3hy10%xpnarhbRoat e, thikt pakeenexal ate,

panoat e, phosphate,
of a pgrtiary amine such as triethylamine, in an inert
solVeﬁE sﬁch as dichloromethane, at a temperéture_bf
between 20°C and the boiling point of the reaction
-medium.

10 Reaction e is generally cgrried 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 feaction medium.

&
% - s=. 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
 dich1oromethane, at a temperature of betweén'20°c and
the boiling point of the reaction medium.
| The compounds of formuia‘{If for which Ry, is a
25 radical -CH,-S-Rsy may be érepared by the action of a

corresponding compound of formula (IVa) or (IVb) with a

‘derivative of formula HS-R4 in which Rq4 has the same



salicylate, succinate, sulfate, tartrate, 25 theophyﬁﬁ?ﬂﬁﬁ35¥39%4and

p-tol uenesul fonate. The conpounds of fornula (1) are inhibitors inducible

- NO-synthase or type-2 NO synthase (NOS-2) 9 Decenber 2004 ST00019- PCT 35
and are thus GSeful for preventing and treating” di sor8&090agsecirated wi t'h

excessi ve NO production, such as nultiple sclerosis, cerebral, focal or

gl obal ischem a, cerebral or spinal 33auma, Parkinson's 5 disease,

Hunti ngton's di sease, Al zheiner's disease, amotrophic |lateral sclerosis,

m grai ne, -. depressi on, schizophrenia, anxiety and epil epsy, diabetes,

at herosclerosis, myocarditis, arthritis, arthrosis, asthma, irritable

bowel syndronme, Crohn's disease, 10 peritonitis, gastro-esophageal refl ux,

uveitis, TRAMIRgmBainefoymdiant]) @Eodretall onkFly idres hyldtioden

erythemat osus, psoriasis, the growmh of certain forms of tunors such as,

for exanpl&EO%Hi PHEPTOHREE ing dereaes cfowrde emiswr domesioanduichf ecti ons

with G am 15 positiye or, Gamnegative intracellular or extracellul ar

bacteri a. FhertoRITIFITEREGP B &P9tss- Frotswitiveofsowse idet er ni ned

by neasuri t he conversion f [3F]-L-arginine into [3H -L-citrulline

Wi th, 20 1SS _ P od 2 ‘\E;‘fﬂ_z%Ynﬂqtpefﬁ%an@nPé rgetéan fromthe -

| ungs of @i, Bk MAEPURL-WddnddA0RY Yeaegharides (10 mu/kg i p. 6
partigularly tert-butoxycarbonyl, optionally followed

by aﬂgeprotection of the amine function.
This reaction is generaliy carried out in the
pPresence of é 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 deprotectioﬁ method
known to those skilled in the art and in particular
those described by T.W. Greene, Protective Groups in
Orgénif Synthesis, J. Wiley-Interscience Publication
ﬁlQQlL;,Preferably, when the protecting group is an
LZQ acetyl radical, this reaction is carried out using
aqgecus hydrochloric acid, at a.temperature of 100°C.
When the-protecting group is a teft—butoxycarbbnyl
-radical, this reaction is carried out usihg :
hydrochloric acid in dioxane, at a teméerature in the
25 region of 20°C. The compounds of formula kI) are

.isolated and may be purified by the usual known



collecting the tissue)-and with a conmercial preparat igo%ect?mbreé@g%i nant
bovi ne NOS-3. The conpounds 25 were incubated for 20 to 30 m nutes at 37C
in the presence of 5-gM (for NOS-2 activity) erlOAgNI%fgr NCS-3 activity)
of [3H-L-argini'ne 1 nMof NADPH, 15 gM 9 Decenber 2668°81806%3-- PcT 36 of
tetrabiopterine, 1 gMof FAD, 0.1 mMof DIT in a HEPES buffer (50 MM - pH
6.7) containing 10 gg/ m of cal mod#4 n and 1.25 nM of CaCl2 when the NOS-3
activity was neasured. The incubation was stopped by adding cold 5 HEPES
buffer (100 MM pH 5.5) containing 10 nM of EGTA and 500 ng of a cationic

i on-exchange resin (AGOWX8, -counterion: Na}) to separate the

[3H -L-arginine from the [3H --L-citrulline. After separation of the
phases bymesbeds; nfor opxaupd ¢ LY Her et lddaataiary SrramtRgyaPivhe 10 |iquid
phase was neasured [n a scintillatign counter. in the presence of a

suitabl e SEi R¥FFREEIOR-1iquid. The yield for the recovery of the |

3H -L-citrul l'i f d .able t timat ' :
740 ur ei o] - L-ci ¢ R S GROBS T IS TR FS S RERIZ or NOS: 3
4c ur ne” e Jstandard. L5 e NOS2 or I
it e nbe) oS BE oA hed P MRS At Wil "eat um -1 n

ol P SELENE e iRbiply, 2 i (anie comounds o
according to Pirckle W.H. et al., Asymmetric Synthesis,
Vol. ;% Academic Press (1983) or by formation of salts
or by synthesis froﬁ chiral pfecuréors. The
diastereoisoﬁers can be prepared according to the known
10 convenﬁional methods (crystallization or chrqmatographf
or from chiral precursors).

The compounds of formula (I) can optionally
be converted -into addition salts with an inorganic or
6rganic acid by the aétion 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:;ay be ﬁentioned are -the following salts:

20 benzenesulfonaté, hydrobromide, hydrochloride, citrate,
ethanesulfoﬁate, fumarate, gluconate, iodate,
isethionate, maleate, methanesulfonate,-methylengbis—ﬁ~
oxynaphthoate, nitrate, Qxalate, pamcate, phosphate,

'salicyléte; succinate, sulfate, tartrate,
25 theophyllineacetate and p-toluenesulfonate.
The dompounds of formula (I) are inhibitots

©of inducible NO-synthase or type-2 NO-synthase (NOS5-2)



9 December 2004 __ .
The selectivity is neasured. by the NOS-3 | C50/ NCS-2 IC%O rati1o. This

selectivity is greater than 20. 25 The conpounds of fornula (1) are of |ow
.toxicity. Their LD50 value is greater than 40 ng/kg via the cutaneous
route in ni'ce’ '9"Decenber 2004 ST00019- PCT 37 The exar§i@ishirdT f ol | ow
illustrate the invention. Exanple 1 (+) - (4R) -4- (3-Pyridylmethyl) -4,
5-di hydro-1, 3-thiazol-2- 5 ylam ne dihydrochloride A suspension of 3.35 g
of N--(tert-butyl)-N [(1Ri 2-hydroxy-|-(3-pyridylnethyl)ethyl]thiourea in
32 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
regi on ofaBdGrd. dug wsetuleféowoitenmhindg dhetormsatpassy are obtai ned.
This paste_js taken up in acetone and then re-evaporat e_d under reduced
pressure (PLXPEJeRF aSaB-iarpdralth ekresdive o) eraluddien Thagtesi due i s
taken up in diethyl ether. Light beige-colored crystals are obtained, and
are filterdd BHtHYQ SFiResIungrebicrl « Hearahashewddhal di et hyl et her and

[ [ . under r.educed pressure (0.1 kPa) at a tenperature in
dried Iniﬁgéﬁgﬁhé{(Lerebra orrgplnal téauma, Pgrklnson's -

5 disease, Huntington’s disease, Alzheimer's aisease,
amioggophic lateral sclerosis{ migraine, .depression,
schiiéphrenia, anxiety and epilepsy, diabetes,
atherosclerosis, myocarditis, arthritis, arthrosis,
asthma, irritable bowel Syndrome,VCrohn’s disease,

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

15 positive or Gram-negative intracellular or

| extracellular bacteria.

Their activities as NOS-2 and NOS-3
rinhihitors wereidetermined by measuring the conversion
Bf {3ET;L—arginine into [*H]-L-citrulline with,

 20 -resbectively, an NOS—Z.enzymatic fraction extracted

from the lungs of rats or mice pretreated with
1ipppolysaccharide5.(10 mg/kg i.p. 6 hours before
collecting the tissue) and with a commercial
preparation of recombinant bovine N0OS-3. The compounds

25 were incubated fér 20 to 30 ﬁinutes at 37°C in the
presence of 5 uM (for NOS-2 activity) or 10 uM (f6;

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



20 the region of 50C. 3.28 g of (+) - (4R) -4- (3 2 December2004

pyridyl nmet hyl) -4, 5-di hydro-1, 3-.thi azol -2-yl am ne di hydrochl ori de are
obtained in_he formof a light beige-colored sandy. ' ing at
12.4C. ['H NMR spectrum (300 MHz, (CD3)2S0-d6, in pp%?édw"('m 25" 2H);
3.40 (dd, J =11 and 5 Hz 1H); 3.70_.(dd, J =11 and 8 Hz : 1H); 4.67 (m :
1H); 7.97 (dd, J = 8 and 5.5 Hz : 3 ; 8.46 (broad d, J = 8 Hz 1H); 8.83
(broad d, 9 Decenber 2004 ST00019-PCT 38 J = 5.5 Hz 1H); 8.90 (d, J =2 Hz
: 1H); 9.28 (unres. mult.: 1H); 9.75 (unres. nult.: 1H); 10.30 (unres.
mult.: 1H); (ar) = +18.3 0.7 at a concentration of 0.5%in nethanol)]. 5

N (tert-Butyl) =N - ((1R) -2-hydroxy--1--_(3- , |
pyr§d${n§&ﬁ§%¥%?%?f¥¥ﬁ%ﬁ&?éa; # .P%Oééﬁfop'?gwgtﬂ§lgﬂ?nén and thin 14 cnB -
f text-- | .1 hi ded . d ' t i on, under an
?ner?xatnnsp eF%ﬁg%%Jq%ééﬁ@ﬂgpg¥%(gg)EEPP%%$§%§?§9(§9§9fF§ F??H?Bro;anol 10
di hyd l.Qr | Is 1. ' ' t . ted at
Cemper ar oramofiih 804 ST8sPhyCREREACT, Wifed! difeifoo-% SOV 00 76

tenperat yre kdakhged, eeh@N i Akupa0ibn HhE ge&gﬁa@'a%&iﬁ@' cbpafiltered of f

on a sinter funnel and the filtrate is then evaporat 15" under reduced-
pressgr e HEREKPRL fFera (1OOPRMAt eI B) t Bencs£8iRG Pf R Ao¥gl | ow paste is

obtained, and is taken up in 200 cnB8 of ethyl acetate and 100 cnB of
wat er . Tbﬁdaq()?_omg pfasechsienttatbhadertiahde nryebhethasow-x8,
counté?ioﬁ: Na') to separate the [’H]-L-arginine from
the [H]-L-citrulline. After separation of the phasés by
settling for 5 min, the radioactivity remaining in the
10 liquid phase was measured in a scintillation counter in
the presence of a suitable scintillation_liqﬁid. The
'yield for the recovery of the [*H]-L-citrulline formed
was able to be estimated using ['C-ureido]-L-citrulline
as external standard.
15 The NOS-2 or NOS-3 activity was eﬁpressed in
picomole(s) of [’H]-L-citrulline formed per minute and
per milligram of protein contained in the reaction
mediﬁmf
% - x=. In this test on the enzyme NOS-2, the ICs
.QQ value for the compounds of formula {(I) is less than or
egual to 10 uM.
The seléétivity is ﬁéasured_by the NOS-3
ICHMNOS—Z ICsy ratio. Thié selectivity is greater than
- 20.
25 : The comﬁounds of férmula (I} are of low
_toxicity. Their LDsy value is greater than 40 mg/kgr#ia

the cutaneous route in mice.



with-twice 200 cnB of ethyl" acetate. The organic phaSd2e5tsf 2% nbi ned,
washed with 3 tinmes. 50 cnB of saturated sodium chloride solution and
dried over magnesium sulfate. After filtration and then evaporation under
reduced’ pressure (2 kPa.) at a tenperature in 'the regiSeRO0IK-BQOC, a
yellow oil is obtained, which is taken up in 25 -dichl oronethane and
re-evaporated to give 3.25 g of N 37

(tert-butyl)-N -[(1R)-2-hydroxy-1-(3-pyridylnethyl-)' 9 Decenber 2004
ST00019-PCT 39 ethyl]thiourea in the formof a pale yellow foam [1H NWR
spectrum (400 MHz, (CD3) 2SO-dc,, Sin ppnm) 1.41 (s 9H); 2.84 (m 2H ;
3.37 (nmt : 2H); 4.43 (unres. nmutt.: 1H); 4.96 (t, J =5 Hz : 1H); 7.24 (d,
J =8 H 5: 1H; Ty Hampdeess whik) ;foA 138 (idduskrati®e atlte 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 : FMVentizm- 2- Ani no-3- (3- pyr| dyl)--1-propanol dihydrochloride: A

suspensi on_ of é .55 g of N[(1R)--2- 10 hydroxy-1- (3-pyridylnmethyl) ethyl]
. acet am de of aqueous 6N hydrochl oric acid is heated at a
t enperature The water, i s . evaporat ed

i h 100 3.h
of f under +30Tlu@‘§td "gr"r( glﬁg’% %1 Y, c;r_é %%‘ﬂ%&m{%drﬁwﬁ@ng of 50C.
16.51 &ﬂ%ﬁ)n dﬁ%y%#@o%%l% %L?a\ﬁﬁyrl dyl’) - 1- propano I hydrochl ori de are
e for i

obt ai ned an-o ite solid. [1H NVR spectrum (400 MHz,
(CD3) 2S0-d6, S in %p@llspeﬁs?t%n( de 3 35 & %fHﬁ—:(t%IEDt;—b%It%(b(-Eq' : 2H) ; 3.62

(nmt : 1H) ; 7.94 (dd,

[ (1R)32- -hydroxy- 1 (3—pyr1dylmethy1)ethyl]thlourea in 32
e’ of 6N-hydrochlori¢ 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 under
reduced preséure (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
Ire-evaporated under reduced pressure (2 kPa) at a

15 temperature in the rggion of 40°C. The residue is taken
up ;n 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
gpdgr:%gduced preésure (0.1 kPa) at a temperaturé in

720 the region of 50°C. 3.28 g of (+)-(4R)-4-(3-

pyridylﬁethyl)-4,Sédihydro—l,3—thiazol—2—y1amine
dihydrochloride are obtained in thé forﬁ of a light
beige-colored sandy solid melting at 124°C- {8 NMR
spectfum.(BOO MHz, (CD3);80-ds, 0 in ppm): 3.20 (mt :

25 2H); 3.40 (dd, J = 11 and 5 Hz : 1H); 3.70 (d4, 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,



J =and 5.5 Hz : 1H); 8.27 (unres. nmutt.: 3H); 8.43 20qdermbgd2d04J = 8 Hz
. 1H); 8.79 (broad d, J = 5.5 H 1H); 8.86 (broad s : 1H].

N[ (1R) - 2- Hydr oxy- 1- (3-pyridyl methyl )et hyl ]- acetam de: A sol ution, under
an inert atnovsphere,=of 20.77 g of ethyl (2R)-2-(acetSA0ALRPCT (3 25
pyridyl ) propanoate in 208 cnB of anhydrous ethanol, is cooled to a
tenperature in the region of 10C, fad8 owed by portionw se addition of 8.31
g of sodium 9 Decenber 2004 STO0O0I 9- PCT 40 borohydride. The reaction
mxture is stirred for 16 hours at roomtenperature. The ethanol is
evaporated off under reduced pressure (2 kPa) at a tenperature-in the
region of 40C, to give 43.56 g of a pale yellow 5 paste which is taken up
and stirredi5 S5HEHLN8 ) wed 30 (dThey solutHon; MA chP H& auptes n t he region
of 12, is cooled to a tenperature in the region of 0C. and then

“neut r al i zedltby: dibpwi $€7adtinren. giulioncekitr atldd- 3hydress ori ¢ aci d. The
resulting mixture is stiored for_10 1 hour at this tenperature and the
white pré®iitatE! f otfred T st theh ¥i4terd aofqor&?rht]%arrﬁt%} %unnel , then
dried.in an oven under vacuum (0.1 kPa) at a tenperature in the region of

55C. 11. 1p, g ofn MadHANo1 2 hydroxy-1-(3-pyridyl net hyl ) et hyl ] acet am de are
.15 obtained in the formof a white solid nelting at a - tenperature above

260C. ghe filtrate Ns{exttraiegdl Wi h- { GLR) reshyidfbosgnBl-of3-et hyl acetate and
t he organi c phases
. pyridg}methyl)ethyl]thioureq: 22.7 cm® of triethylamine
énd tgzn 14 cm® of tert-butyl isothiocyanate afe added
. dropwise to a suspension, ﬁnder‘én inert atmospheré, 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 temperatﬁre in the;
region of 20°C, the insoluble material is filteréd off
on a sinter funnel and the filtrate is then‘evaporéted
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 100‘cn9 of
wate?.AThe aqueous phase is extracted and then washed
with twice 200 cm® of ethyl acetate. The organic phases
.20 are combined, washed with 3 times 50 cm® of saturated
sodium chloride solution and dried over magnesium
Sulfaée. 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—pyridylmethylﬂ{



are then conbined, dried over magnesiumsul fate, fitePdrcgrtreed@for at ed
under reduced pressure (2 kPa) 20 at a tenperature in the region of 406C. .
2.4 g of NN[(1R)-2-hydroxyl-1-(3-pyridyl nethyl)ethyl]acetam de partially
~conpl exed wi th~boron..are obtained in the form:- of~a whidmguast-acd 1H NVR-
spectrum (300 MHz, (CD3)2S0-d6, in ppm: 1.75 (s : 3H); 2.61 (dd, J = 14
and 9 Hz 25 1H); 2.88 (dd, J = 14 ang 5.5 Hz : 1H); from3.20 to- 3.45 (nt
. 2H); 3.91 (int : 1H); 4.82 (broad t, J =.AHz 1H); 7.30 (dd, J = 7.5 and
5 Hz : 1H),; 7.62 (dt, j = 9 Decenber 2004 ST00019-PCT 41 7.5 and 2 Hz :
1H; 7.72 (d, J =9 Hz : 1H); from8.35 to 8.45 (m 2H)7,. Ethyl
(2R)-2-(acetylam no)-3-(3. pyridyl)propanoate: A suspension of 54.7 g of

ethyl 2 5 dagalHhamuiel- 3n( 3nRy Eodwd )o&r%p@aqaé &d N AL ESIB. .If water, to
whi ch has been added 18.5 g of -potassium chloride, is dissolved by addi ng

100 cnB ofmm:e:p@mtmm g40AnMaEzaNndens phor-adl , s@ uhi epndf. neutrals pH is
~Obtained, 0.168 g of a-chynotrypsin is then added 10 and the pH falls.
Aqueous 2RHjot &s$durtrity dr 8Xi) de 3sdl7ut(iman :i LEdded 48 ouMrses. Wi th stirring,
toremain at a constant pH of 7.2. After 1 hour 30 mi.n, with the pH .
shovi ng | Pudlte :cREge 4 -PRe (& xTuFe 5i zst:i AHdd flo2 448 chouf = @ Hzom X

terrperature The pH of the solution is 15 then approximtely 5.6 and, on
addi ng “aquedts ; ZM -8t 45%Pam Rydr %) de 7s8But(iden, Ji = i8s arlsbrietiiz adj usted to

1H); 7.67 (dt, J.= 8 and 2 Hz : 1H); 8.42 (dd, J = 5
and 28z : 1H); 8.46 (d, T = 2 Hz : 1H)]. |
(2R) -2-Amino-3- (3 -pyridyl) - -1-propanol
_ dlhydrochlorlde A suspension of 13. 55 g of N-[(1R)~-2-
10 hydroxy-1-(3-pyridylmethyl)ethyl]lacetamide in 110 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)-1l-propanol dihydrochloride are
obtained in the form of an off-white solid. ['H NMR
spectrum (400 MHz, (CD3;)280-dg, & in ppm): 3.13 (d, J =
7.5 Hz : 2H); 3.50 (mt : 2H); 3.62 (mt : 1H); 7.94 (dd,

e

% = 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 : 1H)].
N—{(lR)—Z—Hydroxy—l—(3—pfridylmethy1)eﬁhyl]~
acetamidé: A solution, under an inert atmosphere, of -
20.77 g of ethyl (2R)-2-(acetylamino)-3-(3-
25 pyridyl)propancate in 208 cné of anhydrous ethanol is

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

by portionwise addition of 8.31 g of sodium



about 7. 0.084 g of a-chynotrypsin is introduced and Qt%eecemgergogﬁjj usted to
7.2 by a further addition of aqueous 2N potassium hydroxide solution, and
the 20 mxture is left stirring for 1 hour 30 mn. The H of t he reaction
medi um does’ not ' change. 400 cnB-of ethyl acétate are I880dafET he mixture
Is stirred for 30 mn and then filtered through Celite. The filtrate is.
separated out after settling has takh place and the 25 aqueous phase is
extracted wi.th 3 tines 400 cnB of ethyl, acetate. The organic phases are
conbi ned, washed with 400 cnB of -saturated sodi um chlori.de sol ution and
dried 9 Decenber 2004 ST00019-PCT 42 over magnesium sul fate. After
filtration and concentration under reduced pressure (2 kPa) at a

t enper at draxadhyditidle e fiteh rfadoion IWLFuEe ofs edtiired for 1

(2R) - 2- (acetyl am no) - 3- ( 3- pyrldyl)propanoate are, 5 obtained in the form of
"a bei ge- AW @ s G FEMHGHR LIS gdREe (el'rlilcwm Js?peee{arzeﬂﬁa(l'zﬁfb MHz,
(CD3)280 3H) ; 2.92

St Wi BRpea gpcediig (hdPa) Au B peric e lriH)’ 207 (a,

5 a”é:hf F@‘Zé%% Fog e %’1@% il‘gglé?%ﬁlﬁ? %, 433""'(612?[OI ée];{f% Et Eyl662§ at
(acetyj JBdste v?hdlé-(l‘?' EOWAJ&:\H) p{{h?%gad;k;h%% G 9,% gggt% us 6N sodi um

~hydr oxi d ropw se T A 50 51.4 ¢ 2 15
(acet yl amO)s Aoy iHhdHBldY | d i onatignd ra:efig%rpra?f af2, is

coole&%to a temperature in the region of 0°C. and then

IIID.

(d
J
J

neutralized by dropwise addltlon of concentrated
hydrochloric acid. The resulting mixture is stirred for
10 1 hour at this temperature and the white precipiﬁete |
formed is then filtered off on a sipfer fumnel, 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 times 100 cm® of ethyl acetate and the organic phases
are then combined, dried over magnesium sulfate,
ﬁél;eé;g and evaporated under reduced pressure (2 kPa)
n20 at a ﬁemperature in the region of'40dC 2 4 g of
N-{(1R)-2-hydroxyl-1- (3—pyr1dy1methyl)ethyl]acetamlde
partially complexed with boron are obta;ned in the form
of a thte paste. ['H NMR spectrum (300 MHz, (CDs3)2S0-ds.
8 in ppm): 1.75'(5 : 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 : 20); 3.91 (mt : 1H); 4.82 (broad t, J =5 Hz

: 1H); 7.30 (dd, J = 7.5 and 5 Hz : 1H); 7.62 (dt, J =
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ethanol. The m xture is stirred for 1 hour 30 m nutes a?m%.?énperature in

the region of 20C and then cooled to atenperature in the region of 0OC
22.2 cnB8 of 12N-hydr-ochl.oric acid are added dnqpmkse;g%*gégiﬁ&%.te 20
forms. The reaction nediumis warnmed to room tenperature and, er ‘
stirring for 2 hours, its pHis 5-6.4it I s concentrated under reduced
pressure (4 kPa) at a tenperature in the region of 50C, to give a sticky
dar k- beige solid which is dried for 16 hours in 25 an oven under vacuum
(0.1 kPa) at a tenperature in the region of 50C. This residue is taken up
in 1000 cnm of di oxane and then heated to a tenperature in the region 9

Decenber 2604 $EQ0918:PCT 43. 0 oc.,for 1 r.. The dioxane is_evapor ated
off under reduced prgssu%eﬁ(zékég)ﬁgt'% Te%%%%a.dﬂi’ing?ﬂﬁ 8r39i on of 40C,
and the resbdgesss (dissopyef in 250 cnB  of water. This solution is
neutralized by addition of 4 .5 cnB of aqueous | ON sodi um hydr oxi de,

fol | owed by additioptR{l 7R rMB- P&t MdnBrSt 63 Af ter separation of

t he phases by settling, the organic phase is extracted and the aqueous
phase is viaghedy i phopanoete 300 eudbaisimhdr aetate.ofThaRFgani ¢ phases
are 10 conbi ned, dried over magnesium sulfate, filtered an concentrat ed

under redutdeehybamine) {3 (Pa)ymidyl ) prenpataity dn iaAdheniegicon of 40C. The
solid residue obtained is taken up in 70 cnB of ethyl acetate and 20 cn8

of hept aneVaHeF ¢ Hed Whiglerhas drpen siddest Hunel of .potassium
chlogﬁde; is dissolved by adding 100 cm® of
acetonitrile. An orange-colored solﬁtion of neutral pH
is obtained, 0.168 g éf O-chymotrypsin is then added
10 and the pH falls. Aqueous 2N‘potas$ium 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 1it£1e change, the mixture is stirred for 48;
hours at room temperature. The pPH 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
Qqugd£§_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 em’.of éthyl
acetate are added and the mixture is stirred for 30 min
'ahd then filtered through Celite. The filtrate is .
separated out after settling has taken place and Ehe
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 aﬁd dried



15 27.76 g of ethyl 2-(acetylam no)-3-(3- pyridyl )propa?\%%etr%beérzg obt ai ned

in the formof a beige- colored solid nelting at 118C. [1H NWMR spectrum
(400. M1z, . (€D3).250-d6, S i-n ppm) : 1.13 (t,:Jd =7 Hapoodo—pcor 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 (q, J =7 Hz : 2H); 4.48,6nmt : 1H); 7.33 (dd, J = 8 and 5 Hz
1H); 7.66 (dt, j =8and 2 Hz : 1H) ; 8.38 (d, J =8 Hz : 1H ; 8.45 (m
2H)]. By re-extracting the aqueous phase .with twi ce 500 cnB of ethyl

acetate and after drying and 25 'concentration of the conbined organic
phases under reduced pressure, 4 g of ethyl 2-(acetylanmno)--3-.(30 9

Decenber RQQ4 riaChyl e ecovered in the form
of a beige- yg%l ow sgﬁnPgLne%%tt% A%%pf%a%?—%% e gglrée way, starting with
50.2 g Ofcordicefcdt idm( deRleH %@dﬂh@ea %r(a%s@)@é' dyl miyl)dg onate, 5 26.94 g

of et hyI 2- (acetylamno) -3-- (3-pyridyl) -- propanoate are obtained.

Di et hyl Zefgeetatas ne) tZre(&e@ibtndﬂfl agthy! po.mal enatreeth{12 g of sodi um

prewashed twi ce with pentane are added portionwise, with stirring under an
i nert 10 @Rpgpheretylanifo)cids (6-pethidyil) propaneaticotale consunpti on of _
the sodium 73.5 g of diethyl acetam donmalonate are added rapidly and the
m xt ure iebtaiekd sni thiengofror o0 anbrige-gollemper solie melithimg egi on  of
40C. A suspen5| on of 56 g of 3-picolyl chloride )
80°C. ['H NMR spectrum (400 MHz, (CD;);S0-ds, S8 in
Ppm) : q.lB (t, 3 = 7 Hz ; 3H); 1.8L (s : 3H); 2.92 (44,
J =14 and 9.5 Hz : 1H); 3.05 (dd, J = 14 and 5.5 Hz :
1H); 4.07 (q, J = 7 Hz : 2H); 4.48 (mt : 1H); 7.33 (dd,
10 T =8 and5 Hz : 1H); 7.66 (dt, J = 8 and 2 Hz : 1H);
8.36 (d, J = 8 Hz : 1H); 8.44 (mt : 2H)]. |
Ethyl 2—(acety1amino)—3—(3~pyridyl)—
propancate: 44.45 cm® of aqueous 6N sodium hydroxide are
added dropwise to a solution of 51.4 g of diethyl 2-
15 (aéetylamino)—Z—(3%pyridylmethy1)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 cogléd
to a temperature in the region of 0°C. 22.2 cm® of 12N
hxdrgdgipric acid are added dropwise; a precipitate
20 forﬁs; The reaction medium is warmed to room
temperature and, after stirring.for 2 hours, its pH is
5-6. It is concentrated ﬁnder reduced pressure (4 kPa)
at a temperatﬁre in the region of 50°C, to give a
sticky dark—beige so0lid 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



15 hydrochl oride in 300 cnB of ethanol is then added 9Mgseaibgr ¢kt t he
‘resul ting pinkish suspension is stirred for 44 hours at a tenperature in
the region of 20C. 28.1 g of potassiumiodide are added and stirring is
conti'ned-at room'tenperature for 4 hours, and‘the 20 r&aROo0AUS—ACA Ure i s
finally heated at a tenperature-in the region of 50C for 44 hours- The

m xture is cooled to a tenperature i4B8the region of OC and then filtered
through a sinter funnel to renove the salts, which are washed

wi th,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 9 Decenbér1200d 53000 LLBCT Hre atjuecuse 3 harchmedd todd o€ d until a pH
in the region of 6 is obtained. The m xture is placed in a- refrigerator
for 48 hounsdeTheeduged Hr¢srupe eCi pikalt et ghttzmpprkdtsudfe |trertdee of f on a
sinter funnel, washed 5 with 50 cnB of ice-cold water,' spin-filtered and
then drieleghon @ksttat aindirfde Fesiiurl i cbisirad e8! kiPn)25¢ @m’6 hour s.
After drying in an oven under reduced pressure (0.1 kPa) at a tenperature
in the reg?gnw‘?)'FeerO%“f%rsqll‘Hb‘Lﬁ%,1%G?eéltd-'ac9f17(ﬂdet |adal ittt yAfarfi no) --2.10
(3-pyridyl nes hyl ) nal onate .are abtained in.the fo of .a, dark bei ge-col ored
& PRy off FeRtud, Betr TRAZO |

sol i d ndl t Thg St 2HEGES ugh, BYPF G- E00 WEEDBY2S0-d6, S in ppm
1.19 (t’aédftfbﬁﬁbf fg@;cnﬁ'%% g%h&lBQLétgté? g%térzggbaéa%ZoSq’ J

of thp phases by settling; the organic phase is '
"extracted and theAaqueous phase is washed with ﬁwicé
300 cm® of ethyl acetate. The organic phases are

10 combined, dried over magnesiﬁm sulfate, filtered and
concentrated under reduced pressure (é kPa) at a
Eemperéture in the region of 40°C. The solid residue
obtained is taken up in 70 c’ 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)propanoate are obtained in the fdrm of a beige-
colored solid melting at 118°C. ['H NMR spectrum (400
MHz, (CD;);S0-dg, 8 in ppm): 1.13 (t, J = 7 Hz : 3H);
1.8 (s : 3m); 2.92 (44, & = 14 and S Hz : 1H); 3.04

©20 (Ad, 7= 14 and 5.5 Hz : 1H); 4.07 (q, J = 7 Hz : 2H);
4{48 (mt : 1H); 7.33 (4d, 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 agueous phase
-°with twice 500 cnﬁ of ethyl acefété and after drying and

25 ‘concentration of the combined ofganic phases under

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



7 Hz : 4H); 7.33 (dd, J =8 and 5 Hz : 1H); 7.41 (dt, 9Pecember PUnd 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)]. Exanple 2 (+) _ (4R -4- (3--Nitrobenzyl).-4 5-di hé/dro-l,
“*3-thi azol - 220 yI'ami‘fie hydrochl oride 1.1 g of N (t &SHIMAYBECIN - [ (1R
-2-hydroxy-1- (3-nitrobenzyl)ethyl] thiourea in 12 cnB of 6N hydrochloric
acid are heated for 5 hours at a t&hperature in the region of 100C. The
reaction nedium25 is then cooled to a tenperature in the region of 0C a
white precipitate forns, which is filtered off on a;, sinter funnel and -
then washed with 3 tines 20 cn8 of 9 Decenber 2004 ST00019- PCT 46 di et hyl
ether. The filter cake is then dried in a desiccator under vacuum 0.68 g
of (+)--0¥Rldyl)pBepancaobenry| yedovered himroha, Borhi akok- 2-yl anmi ne
hydrochloride is obtained in the formof beige-colored .5 crystals nelting
at 232C. beige Nl specte i (Bebtimg, at (EBBJC2S0-d6, S in -ppm) @ 3.15
(limting AB2H) ; from 3.25 td 3.45 ]gm . 1H); 3.63 (dd, J = 13 and 8 Hz
1H): 4.62 (mt : 1H® thegsqme way, gsipriingwifhg0.2 ¢pebad o, J = 8 Hz -

1, 0 18, LBon 0y 3 S P10 I 8 20 Blaae 5 i ctrom o 00 0
'n mephanel 3)- o Db (LEph1 B Yh2a bl 1 bbby 23 VS gy bod -
propancate are ohtained.

“‘%; | Diethyl 2-(acetylamino)-2-(3-pyridylmethyl)-
mélonate: 17ﬂ2 g of éodium pfewaéhed twice with pentane -
are added portionwise, with étirring under - an inert

10 atmosphere, to 600 cm® of ethanol. After tota;
consumptioh of theisodium, 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

15 hydrochloride in 300 cm’® of ethanol is then addedr
rapidly and the resulting pinkish suspension is stirred
for 44 hours‘at a temperature in'the regiqn of 20°C.
28.1 g of potassium iodide are added and stirring is
cqpt%p&ég at room temperature for 4 hours, and the

20 reaction mixture is fina;ly heated at a ;emperature'in
the region of 50°C for 44 hours. The mixture is cooled
to a temperature in the region of 0°C and ﬁhen filtered
through a sinter -funnel to femove the salts, which are
washéd-with:ethanol. The filtrate is concentrated under

25 reduced preséure {2 kPa) at a témpefature in the region

' of 40°C. A brown-colored paste is‘obﬁained, and is =

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



ni trobenzyl ) et hyl ] thiourea: A suspension of 0.92 g of 2 Dagember 2004

(2R) - 2- am no- 3- ( 3- ni trophenyl ) - 1- pr opanol hydrochl ori de and 0.6 cnB of
tert-butyl isothiocyanate in 10 cnB of ethanol .is coole a te erature
in the region of 0OC and 0.56 cnB of trlethylam ne is t The

m xture is sti=rred for 18 hours at ngmterrperature and is then 20 heated
at a tenperature in the region of 60 2 hours; the suspension thus

di ssolves. 0.6 cnB. of tert- butyl isothiocyanate is added and heating is
continued for 3 hours, after which the reaction nediumis' concentrated
under reduced pressure (2 kPa) at a 25 tenperature in the region of 50C.

The yell o i ssolved.in 50 cnB of ethyl acetate, after 9
Decenber eglllﬁoé%Q %*foﬁ]?g%f“ﬁha‘l:h‘é %?E]]a:,"ll% 51 1R i Gt izeqik@hed with

twi 50 t di | f at
f}N: tcgr ed gﬁg c8%82§§?:§?h§au % clgﬁljg?ne% ?rf:‘*eg (’%Yelﬁr:’aisoalt u?tzlrjrpe?ateure
in the regk@@r@&eﬁggbrlfgr thoérs[ ?%F crys alll 3 eﬁﬁ1ﬁﬁ%5ﬁ%ﬁwea are

"N-(tert-butyl)-N - ydroxy i €nzy
obt ai ned uabtaenéarirsohﬁtaeéa%«ff 44 a sﬂiéer% ya d$00 Mz,

(CD3)280d6 with addition of a few drops of CD3 In ppm 139~(s
. 9H) ;5 2w9Bh(b0Nth! neE ARbe-Ad WhtdE (St 30 £88eis 313'23 tfied8 10 (nt
1H); 760(t J 8 Hz 1H); 774(broadd J = H) ; 809(broadd

J =8 Hz _dnk&d 8n1£ dbsbacater udddr reduced_pressure (5 kPa)
for f% hours. After drying in an oven under reduced
pressure (0.1 kPa) at a Eemperature 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—coldred solid melting at 96°C. [H NMR

I

spectrum (400 MHz, (CD;)2S0-ds, & in ppm): 1.19 (£, 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 {(de, J
15 = 8 and 2 Hz :rlH); 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
- (3R) -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—nitrobeﬁzyl)eth§1]thiourea in 12 cm® of 6N

hydrochioric acid are heated for 5 hours at a

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

white precipitate forms, which is filtered off on &

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



{2R)-2--Am no- 3-(3-nitrophenyl)-1-propanol hydrochl orl B%?e%beggg%nsi on of
0.98 g of N-[(1R) -2 15 hydroxy-1-(3-nitrobenzyl)ethyl] acetamde in 10 cnB
of 6N::hydrochteric acid is heated at a tenperature ipgrbbeloregiron of 100C
for 10 hours (dissolution). The reaction nmediumis concentrated under
~reduced pressure (,2 kPa)_ at a teggerature in the region of 40C. The -20
residue is taken up in 20 cnB of diethyl ether and re- evaporated under the
sane conditions to give beige- colored crystals, which are washed with 3
times 20 cnB of diethyl ether and then filtered off on a sinter funnel
and finally dried in a fune cupboard. 0.92 g' of 25

(2R) - 2- am a1 Zedhidy OphRN Itk icaranals hydrochlie dg - s obtained in the
- formof beige-colored crystals- nelting at 192C. ['H NWR spectrum (250. MHz,
( CD3) 2SOdis i e ihirle r2 04 uSEN0@1 38PGT o48 (i) -pam)-43.(36 (limting AB :
2H); from3.25 to 3.65 (nt : 3H); 5.45 (t, J =4.5 H : 1H); 7.65 (.t, J
7 Hz 1H) nitréderaydad 4,5 -dihydrkdz i, 3Hdhiakzodr28ylantiaed. 40 (nt @ 5H]. 5
N-[ (1R) - 2- Hydroxy-I - (3-nitrobenzyl)ethyl]- acetam de: A |ight suspension,
under an hiviearct chkﬁnm%meﬁecﬁmﬁlned.gnothetﬁptﬂ(@ﬁ)b21gaeebybamﬁho) 3-
(3-nitrophenyl ) propanoate in 13 cnB of -ethanol is cooled to a tenperature
of 20C afFYF 29§ @?elé@dﬁguﬁtl(3388poh)igﬁlfli@| SPeALRURAJRY0 tM8ret 0. The yel | ow

sol ution obSal ned |% stirred at roomte erature for 18 hours.
- 0O-dg, in .ppm} : .15 (limiting AB 2H); from

3.25 Eg 3.45 (mt : 1H}; 3.63 (dd, J = 13 and 8 Hz
1H); 4.62 (mt : 1H§; 7.68 (¢, J = 8 Hz : 1H); 7.81
(broad d, 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 ‘ ,
mualt.: 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]thiourea: 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

- i% stirred for 18 hours at room temperature and is then

‘20 "heated at a temperature in the region of 60°C for 2
ﬁours; the suspension thus dissolves. 0.6 cm’ of tert-
butyl isothidbyanate is added agd heating is continued
for-3 hours, after which the reaction-mediumfis'
concentrated under reduced pressure {2 kPa) a; a

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

obtained is dissolﬁed in 50 cm® of ethyl acetate,raf%er



: : . December 200
The reaction nediumis then concentrated under reduceé) pressure ?2 kPa) at

a tenperature in the region of 50C, after which 10 cnB of water are added

~and the.-15 m xture-is extracted with tw ce 50 .cnB. of eg?xk gge%g The
conbi ned organi c phases are dried over sodi um sul fate g End t hen

concentrated under reduced. pressure (2 kPa) at a tenperature in the region
of 4 0C.L g of NN[(1R)-2-hydroxy-1-(3-nitrobenzyl)ethyl] -- 20 _
acetam de-is obtained in the formof pale yellow crystals nelting at 135C

1H NMR spectrum (250 MHz, (CD3)2S0-d6, Sin ppm:, 1.75 (s : 3H); 2.74
(dd, J =14 and 9 Hz : 1H); 3.02 (dd, J = 14 and 5 FE : 1H); from 3.25 to

3.45 W 0.(b 59 J =8 Hz :
1H): (7m70 (%r@&adéhé%@g%%@ll%ﬁo% %(%roaglesd %‘ §WHE‘3 5£|(4;3m from 8. 05
to 8 .15 .o stdiun® PAGEIRRY LO4:S OOQ&%edCEv%% sogiuwi§yafgt8f 2.8 g of

(2R) - 2 (acet yl am no) - 3- (3- ni trophenyl’) -~ propanaoat é:
ethyl 2- (Edatefeainiaig u%n(o%ﬂuxtart%@%ﬂe)rp&@aﬁ@%t Egbgsﬂe

acetonitrile (lacuna) to which is added 3.95 anmoni n1hydrogen

car bonat e kitad 3% enfenfpewatten-eatina thd rbglbheofeﬂbﬁﬂ 0f-8. 40,017 g of
type Il a-chynotrypsin is then introduced and the n1xture s left stirring

rooéi: diettuba thdn ~V'hdUARYS 2rhgrdrokisl @ MBafitioBehibe1) PH regul arly.
ﬁﬁter this reaction tine, the pHis less 10 than 8, a further 0.017 g of
type--11 &rEhyAbtipyseR pse sBgedneddist thei igrofofhe yeRTHyon medi um i s

continued ‘
‘ il. f% NMR spectrum (300 MHz, (CD3);S0-dg with addltlon

of a few drops of CD;COOD-d;, 8 in ppm): 1.39 (s : 9H);
2.98 (limiting AB : 2H); 3.38 (limitiné 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.i6 {broad
s : 1H).

(2R)—2~Aminom3—(3—nitrophenyl)—1—propan01
hydrochloride: A suspension of 0.98 g of N-{{1R)-2-

_15 hydroxyul—(3-nitrobenzyl)ethyl]acetamide in 10 cnf 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

20 re51due is taken up in 20 cm® of diethyl ether and re-
evaporatea under the same conditions to give béige—
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)—l—propanol hydrochloride

- is obtained in the form of beige-colored crystals ..+ |

melting at 192°C. ['H NMR spectrum (250 MHz, UHg)gsO—d&



for 2 hours 45 mn.
acet at e;

et hyl

_sulfate,
tenperature in the region of 40C. 1.4 g of ethyl (2R)-
2- (acetyl am no) - 3- (3- ni t rophenyl )pr
white crystals nelting at 10C-~. :
2- (acetyl am no) - 3- (3-ni tr ophenyl ) propanoate: 9.52 cnB of acetic- anhydride

are added dropwise to 12 g of ethyl 2-am no-3-(3 nitrophenyl)propanoate at

The aqueous phase is extracted w thDe@nhar@g060 cnB of
t he conbi ned organi c phases are then dried over sodium -

filtered and 15 evaporated under reduced . presslsoLHOelg(Z kPa) at a .

PCT

hyl

%fmoate are obtained in the form of

a tenperature in the region ok OC. After stirring at 0C for 1 hour,-the
%5 sets toe}j Ojé)l jd. 10 cnB8 of acetic anhydrl de are then added and

m Xture
stirring
is-filter
wth 3 ti

ST R hil

RMdring AR thedtly ﬁﬁﬂ!ﬁ. Fre tretifPitate

Bl o580 rRafer. G 7 o 1 07 o §§Iafd~a Fehon'in an

oven under i’lﬂ"i‘fuu"in'ﬁé'o(kgﬁ%% &t aj.errpfar urel}hn t rtergesgldnfp of b?SOéZiFI

et hyl 2-(acetyl am no) --nitTophenyT ) propanoate are ed in the
formof wphte. csypfals nelting at 91C IH NVR spectrum(250 VHz,
(CD3)280d6 $inppm : 1.14 (t, J =7 Hz : 1.80 (s : 3H; 3.04 (d
J = ldsand 9 Hz @ iH (18 1B Hfdroky ]J—‘l(ﬁ[}ijltflrd'ﬂ?enz 1H)et Pp(q, J 7 Hz .
2H); 4.52 (mt : 1H); 7.61 (broad t, = 2(broadd J =
Hz : 1H),;a8et@n{dd: :AZ2Hght suspension, under an 1nert

10

15

-20

25

atmosﬁ%ere, of 1.4 g of ethyl (2R)-2-{acetylamino) 3—
(3-nitrophenyl)propancate in 13 em® of ethanol is cooled
to a temperature of 20°C and O.29dg of sodium
borohydride is then added thereto. The‘yellow solution
obtained is stirred at room temperéture 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

mixture is extracted with twice 50 cm® of ethyl acetate.

‘The combined organic phases are dried over sodium

sulfaﬁe, filtéred and then concentrated under reduced.
preséure (2 kPa) at a temperature in the region of
49°Q;:img of N-{(1R)-2-hydroxy-1-(3-nitrobenzyl)ethyl]-
agetamide-is obtained in the form of paie vellow
crystals melting at 135°C. Iy NMR spectrum (250 MHz,
(CD3)280-dg, & 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 :.lH); 4.90 (broad s :

1H); 7.59 (t, J 8 Hz : 1H); 7.70 (broad 4, J = 8 Hz

1l

]

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

2H) .

12 g of

d,
8



8.42 (d, J = 8.5 H : 1H. Ethyl 2-anino-3-(3-nitroph§%§?egﬁgﬁ%%%%te:

Gaseous hydrogen chloride is bubbled, to the saturation point, into a
- mxture of 23.4 g of 3-nitrophenylal anine 15 hydrochloride in 300 cnB of
ethanol cooled to a tenperature in the region of 0C~ “FePUipdiE on -
obtained is heated at a tenperature in the region of 78C for 18 hours:
thi s suspension di ssolves when hot. Th® heating is stopped and gaseous
hydrogen chloride is '20 bubbled into the solution for 15 min, wth
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 %g'ayhn{%akb%né@@eéﬁlﬁmwm—3rh1%~:aiqu:eramisexwuhbe i s
extracted with 3 tinmes_ 100 cnB of _djichl oronet hane and the comnbi ned organic

phases ar PTTRIUPTed DVBEHEBEF U o2 BecenPerelod BT0D019- PCT 51 sul fate,

filtered apd. evaporated under reduced pressure 2 kPa)_ at a tenperature in
the regionP%?eﬁgﬁ??%F%fvg—ggﬁgﬁtﬁo% € Lb?ro?ano te in’l7 cm’ of

TR spestr o ORDER LR REToRl S e Jai f gy Sisgon 2l orgh ol
L3 Sl s pied Sokiihed pod 4300, L oy Pt 3 = 1
7.59 (resolwethe tregicn & @M 1657 HE of Wdpe 17 lod st Wpshi s 8 H
is tﬁ%n‘introduced and the mixture is left stirrin§ aﬁ '
room temperature'for 1 hour 15 min, whiie ﬁeasuring the
PH regularly. After this reaction time, the PH is less
10 than 8, a further 0.017 g of type%II Oo-chymotrypsin is
added and stirring of the reaction medium is continued
‘for 2 hours 45 min. The aqueous phase is extracted with
3 times 50 om® 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)—B—(3~nitropheny1)propanoate are
obtained in the form of white crystals melting at
;103@2: |
20 ' Ethyl 2-(acetylamino)-3-(3-nitrophenyl)-
propanocate: 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 ﬁixture
25 sets to a solid. 10 cm® of écetic anhydride are then

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

. hour. The precipitate is filtered off on a sinter



10 1H); from8.05 to 8.20 (nt : 2H). 3-Nitrophenyl al amdierydr@uhl ori de: A
suspension of 34 g of diethyl 2 -(acetylam no)-2-(3- nitrobenzyl)ml onate
in 510 cnB of concentrated hydrochloric acidis heated at a tenperature in
the.15.region:of-100C for 18 hours: -a vi gorous evol utdTIPAHO-RET t akes pl ace
and the suspension di ssol ves when hot. The reaction mxture is-then cool ed
to a tenperature in the region of &, after which it is stirred for 1 hour
at 0'Cand finally filtered through a sinter funnel. 20 The filter cake is
washed with twice 50 cnB of filtrate and dried in a fune 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 hydrochloride are obtained in the form of

white cryshaks ,Mphkhea @t tB53222fkesDst B of water and dried in '
2- (acetylam no)-2-(3-nitrobenzyl) malonate: 3.1 g of sodium are added,

whi | e st ir Fupe Subbearbdeand08heRTAA0AA- BEEnSAndadevaauumnél® at nosphere, to
300 cnB of ethanol. After total consunption of the sodium 29.1 g of

di et hyl pagetamadoeaberaterar énatdtedragdonhefnbRP0rel2sgt®En heated at 'a
tenperature in the region of 78C for 20 5 mnutes. A solution of 23 g of
3-nitrobethyll erllecetylapinedo3chB-oitepphasyl)BrepeRCcai@edrand heating i s
continued at this same tenperature for 18 hours. The reaction mixture is
cool e® t@béaﬁéﬁﬁeﬁﬁtﬁhé Eprphef white crystals meltlpg at 91°cC. .

'H NMR spectrum (250 MHz, (CD3)250-ds, & in ppm): 1.14
(6, 32 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
l= 7 Hz : 2H); 4.52 (mﬁ : 13);‘7.61 (brpad t, J = 8 H=z
10 1H); 7.72 {(broad 4, J = 8 Hz : 1H}; 8.12 (mt : 2H);
- 8.42 (d, J = 8.5 Hz : 1H). -
Ethyl 2;amino—3—(3~nitrophenyl)propanoate:
Gaseous hydrogen chloride is bubbled, to the saturation
point, into a mixture bf'23.4'g of 3-nitrophenylalanine
15 hydrochloride in 300 cem® of ethanol cooled to a
temperature in the region of 0°C. The suspeﬁsion
obtained is heated at a temperature in the regiop of
78°C-for 18 hours: .this suspension disscolves when hot.
'The hé;ziﬁg is stopped and gaséous hydrogen chloride is
20 bubbled into the.solution for 15 min, with re-heating N
| at a temperature in the region of 78°C for 70 hours.
The reaction medium is CSncentrated under reduced
pressure (2 kPa) at é temperature in the region of 50°C
and the residue is then basified to a pH of about iO
25 with sodium carbonate solution. This aqueous phase is

extracted with 3 times 100 cm® of dichloromethane arnti

the combined organic phasés are then dried'over sodium



region of OC. After stirring under these cold 10 condi%Pe#Ete52084 hour, the
precipitate formed is filtered off on a sinter funnel and the filter cake

o vashed wit-h-.twi-ce.-5@. cnB of filtrate and then tw ce It : :
\I/v;t e\r/\é- After drying under.a fune cupboard and th.en in%iﬁp%%lg%cg%er_ vacuum
(10 Pa) at a tenperature 15 in the regjon of 50C° 34 g of diethyl

2- (acetylam no)- 2-(3-nitrobenzyl)mlonate are obtained in the form of

white crystals melting at 156C. It 9 Decenber 2004 ST00019-PCT 53 Exanple 3
(a) - {4R, 5S}-4- Benzyl - 5- net hyl - 4, 5-di hydro-1, 3-t hl azol - 2-ylamne A
suspension of 1.8 g of N[ (1R 2S)-1-benzyl- 5

- sN £+ = t hi I ast er eoi sonme A) in 21 cnB of
6N hydr oo arieted £l Ched il VB ERLS BRNEE SREGREET apfdretre 100G for 6

cont i nued Lor 6 hotr & TheTahen o it 9512 1) PEREE G T ot ¢ hr ough

conti nued for 6 hours. The reaction nedi um

a sinter finrelg angl é&}@limﬁu%m@nﬁ;g{i!@goé%ﬁé%?mlﬂﬂ&gémle 5 cnB of

hot 6N hydrochloric acid. The filtrate is coo to a tenperature in the
region of WG fabtnerofvurothasrdalforawmtci ar'g auted e L go8pxture is
finally basified 15 with 30 cn8 of 30% sodi um hydroxide. The resulting .
i xt ur € i Mt r @edSU-dh I tinmepnd0 anBof(t, I = 7 Hz : 3H) ;
| 1.88 (unres. mult.: 2H); 2.92 (dd, J = 13 and 7 Hz
'1H);é%.02 (dd, J = 13 and 6 Hz ; 1H) ; 3.62 tdd, J =7
and 6 Hz : 1H); 4.05 (q, J = 7 Hz : 2H); 7.59 (resolved
t, J = 8.5 and 1.5 Hz : 1H); 7.71 (broad d, J = 8 Hz
10 1H); from 8.05 to 8.20 (mt : 2H) .
3—Nitrophenylalanine hydfoéhloride: A
suspension of 34 g of_diethyl 2—(acetylémiﬁo)—2—(3—
‘ nitrobenzyl)malonate in 510 cm® of concentrated
hydrochloric acid is heated at a temperature in the
15 region of 100°C for 18 hours: a vigorous evolution of
gas takes place~ana the suspension dissolves whern 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 QQE;and finally filtered through a sinter funnel.
~20 The filter cake is washed with twice 50 cm’® of filtrate
| and dried in a fume cubboard ana ﬁhen in an oven under
‘Vacuum (10 Pa) at a temperature in the regiqn of 60°C.A
23.4 g of'34nitr6pheny1alanine hydrochloride are
obtained in the form of whife crystals melting at
25 2220¢. | |
Diethyl 2-(acetylamino)-2-(3-nitrobenzyl f-

malonate: 3.1 g of sodium are added, while stirring




di chl or onet hane. The conbi ned organi ¢ phases are dri e Dasgaiesdiaum

sul fate, filtered and concentrated under educed pressure (2 kPa) at a
tenperature in the region 20 of 40C. 1 g of a pink oil is obtained, and is
- purified - by:ehrormatogr aphy under a pressure®of’ argoriST800k®PaPCBn - a col um
of ,silica gel (particle size 40-63 gm dianmeter 3 cm height 35 cm,
eluting with a mxture of 90% di chb@r onet hane/ 10% net hanol. The fractions.
25 containing the expected product are conbined and concentrated under
reduced pressure (2 kPa) at a tenperature in the region of 40C. 0.31 g of
(+) 9 Decenber 2004 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 famaef whilmery ysh@lspherel,t iteg 380 86€. of létMNMRbEpenfram (300 MHz,
(CD3) 2S0--d6 with addition of a few drops of CD3COOD-d4, b in ppm: 5
1.31 td, thtal/ ddnsBHpti2dmef (tdd sbdiuid 2Adi7gsofHdietHyl 3.01 (dd, J--=
14 and 7.5 Hz : 1H); 3.91 (nmt : 1H); 4.41 (At-: 1H); from7.15 to 7.40 (nt
. 5H).. TFwetanigddned anadeegaieemidsiady aad Shei MilsRyre afdtHeRas val i dated by
NCE. A strong response of the nethyl ene of /10 the_benzyl is noted after

i rradi at itRpEeHE afethyiemperature, g ghep rggipn,ofodeeft %_81‘-7 6f of 0.5%in.

el b 32k B2 s yRRopubl - iyl i ourea: A
(3R)-3-amnordy dp BReQ¥hadoRUi8"Pheh"add0a C%a HeflNiGh0Ls tO which 9.50
| contiﬁﬁed.at this same temperature for 18 hours. The o
reaction mixture is cooled to a temperature in the
region of 0°C. After-stirring under these éoid
10 conditions for 1 hour, the preciﬁitéte 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 dieth&l 2- (acetylamino) -
2-(3-nitrobenzyl)malonate are obtained in the form of

white crystals melting at 156°C.



cnB of tert-butyl isothiocyanate have been added, is grt)‘lecrerr%bc?rzpoé} oom
tenperature for. 36 hours and then heated for 2 hours at a tenperature in

- the region of ..600, T he reaction nediumis concentrated under reduced 20
pressure (2 kPa) at a tenperature in the region of 40CST9PHIvRCR0. 8 g of
a yellowoil. This oil is-purified by__chromatography under a pressure of
argon (50 kPa) on a columm of sili ca56el (particle size 40-63 gm dianeter
5 cm height 50 cm, eluting with a mixture of 95% 25 di chl or onet hane/ 5%
ethyl acetate.. The fractions containing diastereoi soner. A are evapor at ed
under-, 9.Decenber 2004 ST00019- PCT 55 reduced pressure (2 kPa) at a

t enper at ur the region of 40C 1.95 g of . N-f (1R 2S)-1-benzyl -2-hydr oxy-
propyl]-N = | thiourea are obtained in the form of pale yellow

crystal at 12 etru 250 MHz CD3) 2S0-d6, 8 in
opt) 3 9 ? GRS 5512 QﬁzBeﬁF—B’W? lﬁﬁg%éf 9%‘91121’%0(1 tEI"H)q@Z@IB- 2H) :

3.64 - m21l£'1amﬂn§3(m : 1H); 5.02 (d, J =4 Hz 1H); from7.10 to 7.40
~(mt, -6H) 4 (broad s, 1H). By concentrating the fractions correspondi ng

to 10 di astereoi sonmes Bi&hEssi ke, a{reg G tAOPsir [ (1R 2R
-1 -benzyl - - 2- hydroxypropi?\l N Stert- g?r}# hl}ToGﬁea%asieglo%f% T in the-

e T e o T
(linmting AB 1n229 o’ 6F @nhylidockdoAdc acid is heated at a
tempgiature in the region of 100°C for 6 hours. A
-further 10 cm® of 6N hydrochiorié acid are added and
heating is continued for 6 hours. The reaction medium
10 is filtered while hot throuéh a sinter funnel and the
insolublé,materiél.is washed with t&ice‘s cnﬁ-of hot 6N
hydrochléric 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
: Eédyégg pressure (2 RPa) at a temperature in the region
20 of 40°cC. 1‘g of a pink o0il is obtained, and is purified
by chromatography uhder a pressure of argon kSO kPa} on
a column of silica gei {(particle size 40-63 um;
éiameter 3 cm; height 35 cm), eluting with a mixture of
90% dichloromethane/lo% methanol. The fractions
25 containing the expected product are combined and

concentrated under reduced pressure {2 kpPa) at a -+

- temperature in the region of 40°cC. 0.31 g of (+)—



(unres.
7.10 to

mult.: 1H); 4.78 (unres. mult.: 1H); 7.08 (d, 9PecemBes20@4 1H); from
7.40 (mt : 6H). (3R)-3-Am no-4-phenyl--2-butanol: A solution of
19-3. g of tert-butyl (1R) -1-benzyl -2 20 hydroxypropyl carbamate in 160 cnB

of 6.5N hydrochl oric dioxané i §T8PPLP=8CEt room
tenperature for 5 hours and is then concentrated under
kPa) at a tenperature in the regi on54of 40C. A yellow oil

reduced pressure (2
I s obtained, and

is taken up in 25 50 cnB of water and basified to a pHin the region of 10

wi t h potassi um carbonate. .

of et hyl

phases are then dried over sodium sulfate,

This m xture is extracted with 3 tines 100 cn8

acetate and the conbi ned 9 Decenber 2004 ST0O0OL19- PCT 56 organic

filtered and evaporated under

reduced prassisle-4-2dRa)l - Faimet Hydndle Satdihy dne -flhé —tégiame lof240C. 12. 9 g of
a . 75%25% m xture of the two diastereoisoners A and B of 5
( 3R) - 3- anrkanihe Heh btz imadhrial téxeef@mraiqfe@mlﬁet FEY S of an

orange-colored oil. *H NVR spectrum (300. Mtz %H )2 3-d6 in ppm. A

m xt ure d?ejeﬁlefﬁ e WoirerlSH BMRoEREFGENR {30%h Wz t(SDi)%%) (d@r oad unres.

mul t. (d, J 5 ( : 10 from
1 2.70 to 2’”8’~'§1 (élé)dfgltlﬁi) ofy %?%dr@%—l)c’foﬁ%ﬁginﬁg‘“ té . 'F?“()u'nres mult,:

hydroxélp;?o‘pgylllg(a#'béﬂa'?g] (}%I sol )I’E)%m(?ﬁsgflgg (()J;;LR% -e1|4t %%Qizyll 5 Hz :

10

i5

20

1H); 3.01 (4d, d.= 14 and 7.5 Hz : 1H); 3.91 (mt : 1H);
4.41 (mt : 1H); from 7.15 to 7.40 (mt : S5H). The
relative stereochemistry at positions 4 and 5 was
validated by NOE. A étrong response of the methylene of

: o 20 -
the benzyl is noted after irradiating the methyl: (o

= +29.6 % d.8 at a concentration of 0.5% in methanol}].
N-{ (1R, 2S8) -1-benzyl-2-hydroxypropyl]l -N'-tert-
butylthiourea: A solution of 12.9 g of a 75%/25%
mixture of the 2 diastéreoisomers of (3R)-3-amino-4-
phenyl-2-butanol in 160 em® of ethanol, to which 9.50
e’ of tert—butyl isothiocyanate have been added, is
stirred at room temperature for 36 hours and then
heatéd.for 2 hours at a temperéture'in the regidn of

g

69°C~. “fhe reaction medium is concentrated under reduced

pressure (2 kPa) at a temperature in the region of 4090.-

- to give 20.8 g of a yéllow oil. This oil is purified by

25

chromatography’uﬁdér a pressure of argon (50 kPa) on a
column of silica gel (particle size 40-63 pm; diameper
5 cm; height 50 cm), eluting Qith a mixture of 95%
dichlorométhanels% ethyl acetate. The fractions

Ed
containing diasterecisomer A are evaporated under



15 butyl (1R)-1-benzyl -2-oxopropy! carbamate in 200 cnf® BeCenetsiZ96¢ under an
I nert atnosphere is cooled to a tenperature in the region of 10C, foll owed
by portionw se.addition of 4.55 g of sodium borohydride. The tenperature
of the reaction nediumis allowed to 20 rise’to roon EEAPEAGEEE with
stirring, and the stirring is then continued for 18 hours. The reaction .
medi um i s concentrat ed-under reduced 5p'sressure (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 mxture is stirred for 2 hours at roomtenperature and
then filtered through a sinter funnel. The filter cake is washed wth

twi ce 150 é@uof wat er . Aftg{ %Q' 9 Decenber 2004 ST00019--PCT 57
over ni ght |n R SR W) HtNrafye@ in the region

(1R) - I - bel hy. y.propy, e are obtained in the formof white
crystals melti nﬁc atfllé;’;(‘g’D fol‘kll\gﬁb% ‘L}mb(e@@@ Wiz hydregps) 2S0- d6 wit h

addi tion AL QDS « , m xture of two

di astereo?;sroc%gilgvﬁﬂrﬂ 70/ SOQ{)r%}%Sa’l S ?ggggge‘illﬁﬂhﬁnéom (2d, J =6
Hz : 3H); o 221and ehi 1373y S 3-~10 , from3.35 to
3.70 (mt 2H): 6. 4g{and 6(&§(2d55{{e_%r9{hé—zé§} th%f’ Cfr%*?n o to 10 7.35 (nt
SH) .t ént -swtotruml R251 benzy| ¢y ) e opy! gﬁrmi 9%966 n}d(t ure_ of 26.7 g ofA

tert-butyl (1R)-1-benzyl - 2- (met hoxy(met hyl) ani no
7 Hz-ﬁ 3H); 1.42_.(s : 9H); 2.78 (limiting AB : 2H);
3.64 tmt 1H); 4.33 (mt : 1H); 5.02 (d, J = 4 Hz
1H); from 7.10 to 7.40 (mt, 5H); 7.44 (broad s, 1H). By
concentrating the fractions corresponding to ‘

- 10 diastereoisomer B under the same conditions, 6.5 g of
NL[(1R,2R)—l—benzyl—z—hydroxypropyl]ﬁN’-tertn-
butylthiourea are obtained in the Fform of white -
¢rystals melting at 155°C. 'H'NMR spectrum (250 MHz,
(CDs) ,50-ds, & in ppm): 1.08 (d, T = 7 Hz : 31); 1.39 (s

15 : 9H); 2.80 (limiting AB : 2H); 3.68 (mt : 1H); 4.42
(unres. mult.: 1H); 4?78 (unres. mult.: ig); 7.08 (4, g
= 8.5 Hz : 1H); from 7.10 to 7.40 (mt : 6H).

' _ (3R)-3-Amino-4-phenyl-2-butanol: & solution
af 19:3 g of tert-butyl (IR)-l-benzyl-2-

20 hydroxypropylcarbamate in 160 cm® of dioxane and 67 cnd
of 6.5N hydrochloric dioxane is stirred at room |
temperature for 5 hours and is;thén concentrated under
reduced pressure f2 kPa) at a temperature in the region
of 40°C. A yellow 0il is obtained "and is ‘taken up in

25 50 cm’® of water and basified to a pH i1in the region of 10

with potassium carbonate. This mixture is extracted

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



oxoet hyl carbamate in 534 cnB of tetrahydrofuran dried9&eeuder 2004 eves i s
‘cool ed, under an inert atnosphere, to a tenperature in the region of 0C.
87 cnB of a 3 M solution of nethyl magnesium brom de in diethyl ether are
t hen:-added over::45: mnutes and the resulting mxtureSHIHSTEAT rred for 1
hour at OC and for 18 20 hours at roomtenperature. The.reaction nediumis
re= cooled to a. tenperature in the g&gion of 0.C, 55 cnB of
. IN-hydrochloric acid are then added dropw se: and the mxture is stirred
for 30 minutes at this tenperature. After filtration through Celite, 200
cnB of water are 25 added to the filtrate, which is then extracted with
~twice 200 cnB of ethyl acetate. The conbined organi .phases are dried
over' sodi ggyadktapRasks| deeechandithed Svdecendhiim 2001E8190019- PCT 58
concentrated under reduced pressure (2 kPa) at a tenperature in the region
of 40C. 2fi2tgrefl &adtebapylratédRndebergdlce?-mropswpy| Carlbante are
“obtained in the: formof yellow crystals nelting at 59C. 1H NVR spectrum b5
(300 MHz, agCa3kespedstuse’ in ppe)regilol4ofst0°OH)12.2 gpfs 3H); 2.71
(dd, _J = 14 and. 10 Hz : 1H); .3.01 (dd, J = 14 and 5 Hz ; 1H) ; 4. 13 (m
1H) ; fro#b%/23% mbdxyuss g% nfhe Bey digsergpigomers A and B of .
(1R)-I-benz%l-2-[rret hoxy (et h ln% 10 anj no] - 2- oxoget hyl carhamate: A sol ution
of 26.8 g8 ,’ﬁﬁpﬂbﬁgpﬁéﬂ’??ﬁ%‘ TP b AT PR N Y I Wof phol i ne i n 300

cng of dl%gkgrggeggaggahgeggg ggédqgg f Qpbhﬁf%%ectrum (300 MH=Z,

(CDﬁﬁgb—d& 3 in ppm). A mixture of diastereoisomers is
oﬁserVed: from 0.70 to 1.50 (broad unres. mult.:.Zﬁ);
1.08 (d, J = 6Hz : 3H); from 2.25 to 2.45 kmt : 1H);

10 from 2.70 to 2.85 (mt : 2H); 3.44 (mt : 1H); from 4.25
to-i.?S (unres..mult.: 1H) ; from 7.10 to 7.35 (ﬁt b
5H) . .

tert-Butyl (1R)—l—benzy1—2— _
ﬁydroxypropylcarbamate: A solution of 21 g of tert-

15 butyl (1R)—l-benzyl—z—o#opropylcarbamate in 200 CFP of
ethanol under an iner; atmosphere is cooled to a
temperature in the region of 10°C, followed by
portionwise addition of 4.55 g of sodium borohydride.
Qpeﬁpé%perature of the reaction medium ig 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’ of1water.fThis

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

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



_ _ 9 December 2004
atmosphere, to a tenperature in the region of -15C. 13 cnB of isobutyl

chl oroformate are then added and the 15 m xture is stirred for 15 mn at
this tenperature.. After addition of 10.14 g of_ NOdlrreth Ja‘%/droxylamne
hydrochl oride, stirring is continued for 1 houi at & HE& in the
region of -15C and then for 3 hours as roomterrperature 300 cnB of water
are added to the .20 reaction medium?fol | owed by extraction with twi ce 200
cnB of dichl oronmethane. The conbi ned organi ¢ phases. are dried over sodium .
sulfate, filtered and 'concentrated under reduced pressure (2 kPa) at a
tenperature in the region of 50C. 32.2 g of an orange-colored oil are 25
obt ai ned, and are, urlfle on a colum of silica gel -(particle-size 40-63
gm hei ghto‘éﬁrnf‘r? e}%t?ngu%?tﬁu%b%‘k@ur@owgy% | e orlomethane/ 3%

met hanol . f E‘o 04 STJ_QOOlﬁ{-f{;E 59 concentratlon of the -
fractions contarning ¥ ’6‘?}@69 o lf&&iilﬁ?%%sﬁme (2 kPa)
gtengy} egp?ﬁnlg%ﬁg%%nn%% %{‘?%Irﬁ?lﬁ%% oxoe][2 If%%tg;ré\ &ta?ﬁt 'E;:Qaledlln the
1755 (¢ ST 2775 40 M S s 720 Moy ﬁ??sédf’ 5= 1378 ana 5
13 3dpd st G002, (br92bisny . HhriiADB GE i from7.10 to
735(th‘: 6H). 10 Exanple 4 :
diastereoisomers _in 70/30 proportions is observed: 1.04
and 1‘%?10 (2@, 7 = 6 Hz : 3H); 1.29 and 1.32 (2s : 9H),-
from 2.40 to 3,10 {mt : 2H); from 3.35 to 3.7d {mt
2H); 6.40 and 6.54 (2d, 3 = 9 Hz : 1H); from.7.10 to
10 7.35 (mt : S5H). |
tert-Butyl (1R)-l-benzyl-2-
oxopropylcarbamate: A mixture of 26.7 g of tert-butyl
(lR)—1-benzy1-2—[methox?(meﬁhyl)amino]42—
-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
Qixguzé_is then stirred for 1 hour at 0°C and for 18  :
20 hours at room temperature. The réaction medium is re-
cooled to a temperature inrthe region of 0°C, 55 cm® of
AN hydrochloric acid are tﬁén addéd dropwise and the
mixture is stirred for 30 minutes at this temperaturé.
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 comblned organit

_phases‘are dried over sodium sulfate, filtered and then



(+)- (4R 5R) - 4- Benzyl - 5- - et hyl - 4, 5-di hydr o- 1, 3-t hi azobDeZebanpam A
-suspension of 6.5 g of N-[(1R 2R)-1-benzyl- 15
2- hydroxypropyl]-N -tert-butylthiourea (diastereoisoner %(;B,}. in 77 cnB8 of 6N
hydrochl ori ¢ -aci-d i-s~heated at a tenperature in-the rEHPMJIFPADHOC for 10
hours. The reaction nmediumis then concentrated under reduced pressure (2
kPa) at a tenperature in the regionb8 40C 20 to give a yellow oil which
is taken up in 100 cnB of water. This aqueous phase is washed with tw ce 50
-Cl O.of dichloronmethane and is then basified to a pHin the, region of 10
by addition of 5 cnB of concentrated sodi um hydroxide. The resulting
m xture is then extracted wwth 25 3 tinmes 50 cnB of dichl oronethane. The
conbi ned corgamitara tpidasesicar ecediucedl guersssod U &kkehate, afiltered and then
concentrated under reduced pressure (2 kPa) at a 9 Decenber 2004
ST00019- PETpET atemseriat thitee inedilpn radyid®fCof 240€. 94049 tgrsfoptyl
(4R 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro-1, 3-thi azol -2- yl am ne_are obtai ned
in the fdiR)oflWenzy lodrepwinromdicanigmateggee PPRaARRIspBcFREmM (300 Mz,
(CD3)2SO-d6, 5 in ppm: .1.22 (d, J =7 Hz : él{—% 2.6 dd, J =13 and 7 Hz
. 1H) ; £ore ofd yellow sryiffalsgnelting at 557 '(nlftﬁ.hél-ﬁ?e%‘?ﬁgn(m_. . 1H)
; fromb5.. to 6.45 (unres | t..: 2H); talr .10 7, 0% :5H). Theé
rel ative Bg’%er@'c?t:he(%i%y?égf#'p st BREY 4 ngEPSZﬁ/aS égffdgt% nl)?/
: 3H); 2.71 (dd,_.J = 14 and 10 Hz : 1H);.3.01 (dd, J =
14 andd5 Hz : 1H); 4.13 (mt : 1H); from 7.10 to 7.35
{mt : 6H).
tert-Butyl (1R)-1-benzyl-2-[methoxy (methyl)-
10 amino]—2—oxoethyléarbamate: A solution of 26.5 g of
D—N—Boc—phenylaiénine and 22 cm® of N-methylmorpholine
in 300 cm® of dichloromethane is cooled, under an inert
atmosphere, to a temperature in the regionAof -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,O—dimethylhydroxylamine
hydrochloride, stirring is continued for 1 hour at a
températufe in the region of -15°C and then for 3 hours
QE FPéEHtemperature. BOG cm® of water are added to ﬁhe
‘20 reaction medium, followed by extraction with twice 200
cm® of dichloromethane. The combined organic phases are
dried over sodium sulfate, filtered and'concentfatedf
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,rand are purified on a column of silica gel

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

mixture of 97% dichloromethane/3% methanol. After



. i 8 December 2Q04 .
10 NOE. A strong response of the proton H4 is noted after irradiating the

methyl; (oc 20 =.-83.9 1.3 at a concentration of 0.5% in nethanol).]|
- Exanpl.e. 5 15 (-)-(48)-4--(3--Thi enyl methyl)-4,5-di hydro-1, 3-thiazol - 2-

yl ami ne hydrochloride A mixture of-0.94 g of N-(tert:bubFeForB-PCT |
((1R) - 2- hydroxy-I|-(3-thienyl nethyl)ethyl] thiourea in 9.2-cm of 6N
hydrochloric acid is heated at a 20 teRperature in the region of 100C with
stirring for 3 hours and is then concentrated under reduced pressure (2
kPa) at a tenperature in the region of 40C. 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 dropw se addition, with stirring,
of 6 cn8 of °RUPBFRGFieRhef. thehEraeyipnbstontMbuenteth@064pSI0eQ19- PCT 61

obt ai ned ay, Oé&f%ereg of f gn . a sinter funnel, washed w th diethyl _
et her-and Theh dri 83°Fh 5R0Ged BREEFUratAukPeloaPad bempetatwesature in

i azol - o e RgH s OFPR? 1 26 ob & ARt PRECHeT b RbTior ay orystals
i dolsP (b0 SORSLA 400 e LoclaPl 0 S L0 o
R ek e Bt e S Lt R
(250$gHzf (CD3)280-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 &
Hz : 1H); 3.12 (s : 3H); 3.74 (broad s : 3H); 4.55 (mt
: 1H); from 7.10 ko 7.35 {mt : 6H).
10 | |
Example 4
(+)f(4R,5R)~4—Benzy1—5-methy1—4,5—dihydro—l,3—thiazol—
2-ylamine |
A suspension of 6.5 g of NL[(iR,2R)—1—benzyl—
15 2—hydroxypropy1]ﬂN’—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
reaéti?n medium is then concentrated under reduced
pmeséure.(z kPa) at a temperature in the region of 40°C
20 to giﬁe a yellow oil which is Eaken up in 100 cné of
water. This aqﬁeous phase is washed ﬁith twice 50 cm® of
dichloromethane and is then bésified.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 cm’ of dichloromethane. The combined organic

Phases are dried over sodium sulfate, filtered andf%hen

concentrated under reduced pressure (2 kPa) at a



10.55 (broad unres. nutt.: 3H). (a Da = -4.3 0.5 at 8 DResaEWREZYHM on of
0.5%in nethanol). N (tert-butyl)-N -[(1R)-2-hydroxy-I-(3 thienyl nethyl)
ethyl] thiourea: 0.9 cnB of tert-butyl 15 isothiocyanate and then 0.82 cnB
-of triethyl afimeé are - added to a suspension of“0.9 g o$T¢PI22PGH{ no- 3- (3-
_thienyl)-1-propanol hydrochloride in 9 cnB8 of absolute ethanol stirred and
under an inert atnosphere. After stiffing for 66 hours at roomtenperature,
"the reaction 20 nmediumis evaporated under reduced pressure (2 kPa) at a
tenperature in the region of "40C -The thick brown oil 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
twi ce 4 crBmpbraginteatiad thgueegionodifudDeal odi 88 gsofutliFdbr, dried over
magnesi um sul fate and evaporated 9 Decenber 2004 ST00019 - FCT 62 under
reduced prié8saRe -@2bkRaylab-metbypedabudehydrehd, 3rehiiaacdr240C. A br own
oil is obtained, which crystallizes rapidl¥ under cold conditions and
which i s vdpméae argnobbaangddar FheubrrpiotpdRise grveRpéPature 5 in the
regi on of 48C to give Q.97 of N-(tert-butyl)-- N - - :éﬁ% - - 2- hydr oxy-1 -
(3-thienyWﬁéFH?S)aétﬁ?fF'tﬁ%%dW@% FRECHHER A %ﬁ%eié?g_é Bréer solid .
mel ting at 109C. - pectrum (409 Mz, (CO3)_280=d6r_'S jn ppm : 1.43
(s 9H),9’ 2?682111(9{3'1“.5_':%53?%8 Enf 4 ’gﬁ); ﬁg)g%u%gegqglfnﬁlw:- 1H).: 4.86
(broad t, Js™7%w3 1mihi76 Q@a, 7 = 13 ana 7 Hz : 1m); 3.54

(mt {é%ﬂ); 3.95 (mt" : 1H); from 5.60 to 6.45 (unres.

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

stereochemistry in positions 4 and 5 was validated by

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

20
irradiating the methyl; (aI) = +83.9 £ 1.3 at a

concentration of 0.5% in methanol}].

Example 5

15 (—};(4R}—4~(3~Thienylmethyl)—4,S—dihydro-l,B—ﬁhiazol—Z—
vliamine hydrothoride B |

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

[(1R) -2-hydroxy-1- (3-thienylmethyl) ethyl] thiourea in
%.2~ci of 6N hydrochloric'acid is heated aﬁ_a

20 temperatﬁre iﬁ the region of 100°C with étirring'for 3
hours and is tﬁen concentrated under reduced pressure
{2 kPa) at a tgmperatﬁre in the region of 40°C.'A
greenish oil is obtained, Whichtis téken'ﬁp in'lo‘cnf of
acetone to give a sticky gum. 1;5 cm’ of ethanqi are

25 then added, followed by dropwise addition, with

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



(broad d, J ='5 Hz : 1H); from7.10 to 7.20 (nt : 2H) O Decembe( B@had s
‘1H); 7.46 (dd, J =5 and 3 Hz : 1H). (2R)-2-Am no-3-(3-thienyl)-1-propanol
hydrochl ori de: A solution of 1.4 g of N[(1R) -2 15

hydr oxy- 1- ( 3- £hi‘enyl-net hyl ) et hyl ] acetam de i n-17. 6 cnB-sTjomrpraas 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 terrperature'i n the region of 40C 20 to give
a greenish oil, which crystallizes from60 cnB of acetone. The crystals are
filtered off on a sinter funnel, washed with acetone and then dried in an
oven wunder vacuum (10 Pa) at a terrperature in the region of 50C 0.92 g

of (2R) - 2-cimiaimedt (3¢ M Eivdded -PFOPENCH 2bntwEr BchhOr | desdise@bt ai ned in
the formof an off-white solid. 'H NVR spectrum (400 Mz, . (CD3) 2S0-d6, S

in ppn : wixl93lietthyHetHawm8l 2hém Arbod (i RH)ovén Eﬁq&e@ecen‘oer 2004
ST00019- PCT 63 (broad d, J = 11 Hz : 1H); 5.37 (unres. nmult.:. 1H); 7.07
(broad d, ‘aa@cslmt(lo m) avt%t(@meraqua)e in B%he (dehich o6 FORE3 H 1H) ;
818(unres [ (LR -2-Hydroxy--1-- (3-thienylnethyl) 5

et hyl ] acetGr (?e OﬁA (S“dl‘lﬁ%l’dn‘%‘f(?'z@&%}lﬂfm@iw) 2R-dihydoetylam no)
-3-(3 anqate in_ 24 cnB of  ethanol, stirred under an inert

‘at nospf#;r%q}lll%zp %u e haprahderideinmbtagmed) igr Gwlifianbor ohydr i de

I's added g c_:}rbﬁr rc?%%[t'a s _meé qtlr}}g Wq: Clhf'iéc sk gQT%IlRySPeCtrmn (400

-MHz ﬁ%ﬁh)zso -dg, 8 in ppm): 2.99 (mt : 2H); 3.26 (dd J
= 11 and 5.5 Hz : 1H); 3.59 (dd, J = 11 and 8 Hz : 1H);
4.54 (mﬁ : 1H); 7.10 (da, J = 5.5 and 1 Hz : 1H); 7.38

10 (mt : 1H); 7354 (dd, J = 5 and 3 Hz : 1H); from 9.15 to

20

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

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

thienylmethyl)ethyl]lthiourea: 0.9 cm® of teft—butyl

15 isothiocyanate and then 0.82 cm® of triethylamine are
added torarsuspension of 0.9 g of (2R)-2-amino-3-(3-
thienyl)-1-propanol hydrochloride‘in 9 cm® of absolute
ethang} stirred and under an inert atmosphere. After
Stiriiﬁg for 66 hours at rbom.temperature,.the‘reaction

20 mediﬁm is evaporated under reducéd pressure (2 kPa) at
a temperature in the region of 40°C. The thick brown
0il obtained is taken up in 6 cm’ of water and then
extracted with twice 12 cﬁﬁ of ethyl acetate. The
organic phase is filtered.through Celite and washed

25 with ;wice 4 cm’® of saturated aqueous sodium chloride

. . . .
solut}on, dried over magnesium sulfate and evaporated



. : b
‘10 brown, is stirred for 24 hours at roomtenperature. %?m?n(¥ﬁ894 2 g of
sodi um borohydride is added and stirring is continued for 24 hours Af ter
evapor at-i on..ef.-the _reaction m xture under reduced presg§nd o P at a

tenperature in t he region of 40C, a solid residue 15 is obtaine mhlch S
taken up in 30 cnB of water. This mxture is extracted with tmnce 100 cnB
-of ethyl acetate and the organic phase is then dried over nagnesium

sul fate and evaporated under reduced pressure (2 kPa) it a,tenperature in
the region of 40C to give an off- 20 white solid which is dried in an oven
under vacuun1(10 Pa) at a tenperature in the region of 48C. 1.4 g of N

[ (1R) - 2- hydrOX Y- gjr%@édfaet&yhep%hhydaacqgl%@@qfa S gptgiped in the

form of an o Ite s I'tin out econe pasty "H NMR
spect r Umz(eéqgn'v'dzf 4%5c( C%bx%%& Qﬁl 8 d BBned 1 AR 5 , 2_.64 (dd,
an . 1H); 2.87 (dd,"J =14 and 5.5 Hz : 1H) fron1 3 20 to

3. 40 (m c.ry%rd)maz%@ (r@'pldly‘bund& H1(d cohdi. 3 dRe eIRen 104 :§T00019- PCT
64 5.5 Hz: 1H); 6.99 (dd, J =5 and 1 Hz : 1H); 7.16 (dd, J =3 and 1 Hz :
1H) ., 7. &Xieddin) an Dvand udddr vabidun (10 Hh)( Gt b Edhdeddukdld . Ethyl (2R
-2 (acetylamno) -3- (3 5 thienyl)propanoate: 3.95 g of amoni um hydrogen
car boat é nafrhe3 5 egri®nob fddi8ERl ted gdatee 0 .&'7%e addedV+t (e t-Shitrylad- sol uti on,
under an inert atnosphere, of 2.41 g of ethyl

2- (acetyﬂhnﬂdéﬁJ32tQyﬂﬁpéwyﬂrdﬁcﬁ&mﬁmmimathyﬂ)ethyl]thlourea in
the foﬁm of a beige-colored solid meltlng at 109°C.
'H NMR spectrum (400 MHz, (CD;)250-d¢, & in ppm): 1.43 (s
OH); 2.84 (mt : 2H); 3.38 (mt : 2H); 4.42 (unres.
10 mult.: 1H); 4.86 (broaé £, 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 : 1H).
(2R)—2—Amino—3—(3-thienyl)41—propanol
hydrochloride: A solution of 1.4 g of N-[(1R)-2-
15 hydroxy-1-(3-thienylmethyl)ethyllacetamide in 17.6 cm’
. of aqueous 6N hydrochloric acid is heated with stirring
at a temperature in thé region of 100°C for 2 hours.
The reaction mixture is then concentrated under reduced
pgeSgﬁEgr(z kPa) at a temperature in the region of 40°C
20 to give a‘greenish oil, whidh crystallizes from 60 cm’
'Qf aqetone. The crysfals aré filtered off on a sinter
funnel, washéd with acetone and thén dried in an oven
under vacuum (10 Pa) at a temperature in the region 6f
50°C. 0.92 g of (2R)—2—amino—3—(3—tﬁienyl)-1—propanol
25 hydrochloride is obtained in the form of an off-white
' solid. 'H NMR spectrum (400 MHz, (CD;)2S0-dg, & in ppm):

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



cnB of acetonitrile. 0.017 g of type-I11 a-chynotrypsi 8 Deserbendded and t he
‘pH of the reaction nediumis then in the region of 8. This mxture is
stirred for 1 hour at - roomtenperature and, after checking that the pHis
stiltl~at 8, asfurther 0.017 g of type-I1l a-chynotrypsisroosLadses. After .
stirring for 1 hour, with the pH 15 remai ning constant, a further 0.017 g
of type-IT a- chynDtrypS|n is introdus®ed and stirring of the reaction

m xture is continued for 19 hours at roomtenperature. The acetonitrile is
evaporated of f under reduced pressure (2 kPa) at a tenperature in the
‘region of 33C -20 and 25 cnB of ethyl acetate are then added to the

resi dual aqueous phase. The enul sion obtained is .filtered through Celite

and the aqUeposdpiase +Si1hen : exty acs et Waldrdav G125, crypf ethyl
acetate. The organic phases are conbi ned, washed with tw ce 15 cnB .of 25

sodi um carbo®at Ebsohditd onT ands then: el&a)ppr’aiﬁl wider 1Heducesy pressure (2
kPa) at a tenperature in the region of 40C. The solid residue is then
dried in afdéveh 9 @e@édrberQOOQISTO(H)JJSB ROE«GH undar. va@Hum (10 Pa) at

room t enper at ure. Lg eth
(2R) - 2- (acetyl ani no)NB (@kﬂéﬁg%&ﬁm&t@mlmﬁmlded in the formof a

bei ge- col or I|drre at_ about 75C. 5 Ethyl .
2- (acet§l a‘?w’fel?%f]o Gf%al? %})So%ﬁﬁ%{h&f{ &1 %Qf- sthyk hi2Rh12di de

_ - n. rr | [ 1 | i on, nder
are- . addedjg % PO A &8 Sl 75 Yy g St vt on. unde

etylaml
ethaﬁ%l,'stirred under an inert atmosphere, is broﬁght
to a temperature of 20°C. 0.5 g of sodium borohydride
is_added and the reaction medium, which is slightly
10 brown, 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 éhen dried’over magnesium |
sulfate and_evaporated under reduced pressure (2 kPa)
at g,ggmperature in the region of 40°C to give an off-
'i20 white solid which is dried in an oven under vacuum {10
‘Ea) at a temperature in the region of 48°C. 1.4 g of N- -
[{1R)-2-hydroxy-1-(3- thlenylmethyl)ethyl]acetamlde are
obtalned in the form of an offnwhlte solid melting at
about 105°C to become pasty. H-NMR spectrum (400 MHz,
25 (CD3)280-ds, o iﬁ-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 =



an inert atnosphere, -of 7.7 g of diethyl 2- 9 December 2004

(acetyl am no)-2-(3-thienyl nethyl)mal onate in 62 cn8 of 10

di met hyl f or mami-de; .and--the resul ting mxture.is. heat e%T(#cﬂ?fé‘- ) bath at a
tenperature in the region of 128C for 19 hour s. I't A Um i odi de
are. added and heating is continued r 5 .hours. The reaction medium is

t hen 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 cnB of water and
is extracted with 4 tinmes 60 cnB of ethyl acetate. The organi c phases . are
conbi ned.. washed with 30 cnB of saturated aqueous sodium chloride

sol ution S{ | f dt p. under
reduced pressureq%@ ‘k a%t égqgjunpefgaturéoll %P%h hﬁ@ ,g :gé @9 to give
5.34 g ofy a PrHwn i, whiGh cﬁysqpa ddesy undge é)ljj I5I:Zond|£ ons. The
crystals are taken up in 40 cnB pet r'ol eumeth gr oun ’n a nortar and

then filtered @ff o & .3 mLr; 23f unnel and dri ed in an oven under vacuum
(10 Pa) at roomtenperature. 4.9 g of ethyl 2-(acetylam no)-3 -(3-

t hi enyl ) propanoat e grg-lohad))ned- (ardha ddirs jofz3 g of f 9 Decenber 2004
ST00019-PCT 66 white solid nelting at. about 60C. 1H NWVR spectrum (400 WMHz,

( CD3) mo a6, eniyid )pprpatiobd ot 3 .D5= of oz akoniuvi S dvogin) ; 2.93 (dd, J = 14
and 9 > 1H); 3.03 (dd, J 14 and 5.5 Hz 1H); 4.06 (nt : 2H); 4.44 (nt
1H); 7. qughynq;q5a@ﬁd3§ e’ oﬁkﬁeldnzae@nWatetF¢re added(dd, aJ = 5 and 3
Hz : 1H); 8.31fgd,. J =8 Hz
_ stirre solutlon, under an inert atmosphere, of 2.41 g
of ethyl 2—(acetylamino)—3—(3—thienyl)propanoate in 17
C&P of acetonitrile. 0;017 g of-type—II a—chymotrypsih
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-IT a—chymotrypsin
is added. After stirring for 1 hour, with the PH
15 remaining constant, a further 0.017 g of tybe—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.
p{esgezg (2 kPa) at a temperature in the reéion of 33°C
20 and 25 cm’® of ethyl acetate are then added to the
fesidual aqueeus prhase. The emulsion oﬁtained is
,filtered'tﬁrough Celite and the agueous phase is then
‘extracted with twice 25 com® of ethyl acetate. The
organic phases are combined, washed with twice 15 e’ of
25 sgodium carbonate_solution and then evaporated under

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

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




1H). Diethyl 2-(acetylamnino)-2-(3- thienylnethyl)nal §Racember 8oy of
sodium are added, 10 with stirring under an inert atnosphere, to 115 cnB of
absolute ethanol. After total consunption of the sodium 14.55 g of

di et hyl  acet am dormal onat e are added, .- followed by heati _ﬁépperature
in the region of 78C for 20 m nutes. A solution of 16?§g§ﬁ§fﬁ reshly 15
prepared 3--(brononethyl)thiophene ig50 cnB8 of ethanol is then added and
heating is continued-at this sane tenperature for 19 hours. The reaction
medi um which contains an insoluble white material, is cooled to a
tenperature in the region of OC and is then filtered 20 through a sinter
funnel. The filtrate is concentrated under reduced pressure (2 kPa) at a

Lenper at Urgaddi: WRARER! O Pa)0E 3 S el il e §d £rouoh a sinter

funnel. The crystals are taken up in wat er’, ered again

washed wi tdeiet r @pum et anchidid)ed - (&ém&%#%%%o%%eﬁe room

tenperature. 1.45 g of diethyl 2-(acetylam no)- yl ) mal onat e’

are .’obt atedried tiie vier Mok @Al 1R i@l 1mRldd RG13ta aRayt; [ Decenber
2004 ST00019- PCT 67 92C. After evaporation of the filtration solvent in

anbi ent aiat ademia g6°due is taken up in 150 cnB of water and is then .
filtered on a sinter funnel. The yellow sh solid obtained is washed with

50 cnB of water andHtdvd Phdaceitydamied)i-3-23 -¢i8 eafy1gbsol ute et hanol
Fol l oned propgpoate: 9.83_g of lithium iodide are_added in a
singié pbrtion to a stirred pale yelidw solution,‘ﬁnder
an inert atmosphere, of 7.7 g of diethyl 2-
(acetylamino)—2—(3—thienylmethy1)malonate in 62 cm® of
10 dimethylformamide, and the resulting mixture -is heated
in an oil bath at a temperature in tﬁe region of 128°C
for 19 hours. 6.6 g of lithium iodide are added and
heating is continued for S'hours.AThe_reaction médium
is then evapbrated under reduced pressure {2.4 kPé) at
15 a temperature in the region of 55°C. The residual brown
oil is taken up in 180 cn’ of water and is extracted
with 4 times 60 cm® of ethyl acetate. The organic phases

are cqmbined; washed with 30 e’ of saturated agueous

-
godium-chloride solution, dried over magnesium sulfate

-20 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 oil whiCh.crystalliZes unde? cold condiﬁions. The
crystals are taken up in 40 cm® of petroleum éther;
ground in a mortar and then filtered off on a.sinter

25 funnel and dried in an oven ﬁnder vacuum {10 Pa) at

room temperature. 4.9 g of ethyl 2—(acetylamino)—35?3—

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



by crystallization by addition of 25 cn8 of water. Af%d?eCeMuer £4%4 on,
washing with 3 tinmes 30 cnB of petroleum ether and then drying in a fune
cupboard at room tenperature, 6.57 g of diethyl 2-(acetylamno)-2--(3 10
t hienyl net hyt?) mal onat e are obtai ned in-the form of "a " SEAMOOLSAIT nel ting
at about 92C. 1H NMR spectrum(SOO MHz, (CD3) 2S0-d6, S in. ppm : 1.18
(t, J =7 Hz : 6H) ; 98(3:3H)66350(s:2|—|) 4.16 (q, 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-(Brononethyl)thi ophene can be
prepared according to J. Gourier and P. Cannone; Bull. Soc. Chim Fr.
1971, 3299-3306. 20 Exanple 6 [ 3-(2-Am no-4,5-di hydrot hi azol - 4-yl) phenyl]--
(1-i mi noeithiydd asw Inied MdBeihpfathertzydt eddrami NiHd ol sake t2mmhy(doachl ori de and
then 5 cnB. of ethanol are added, under an inert atnobsphere and at a

t enper at Uiz i n(Ghe .8@gdon & din @J@m)tolalsltl(rtr,ed' solfutizon GH)G. 14 g of 4-(3-
9 Decenber 2004 ST000I 9- PCT 68

“am nophenyi84 4(5-didfidr & -PB-tdd azbl= 214|and ke Hx 1588 3 dI3 et hanol . The
m xture-is_stirred for 1 hour_ at about OC and then for 2 hours at a

t enper at uf®i W the'4 éﬁ?‘%r?’ oHDoC W urd i ‘G“ 30 Glot betfzyme .
g O PR o LS ST o o e
7.45 (dd, J =5 and 3 Hz : 1H); 8.31 (4, O = 8 Hz
1H) . E "
Diethyl 2-{acetylamino)-2-(3- _
thienylmethyl)mélonate: 1.5%4 ¢g of sodium are added,

10 with sﬁirring under anninert atmosphere, to 115 cm® of
absolute ethanol. After total consumption of the
sodium, 14.55 g of diethyl ace;amidomalonate are added,
followed by heating at a temperature in the region of

1 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
temperatufe for 19 hours. The reaction medium, which-
contéins an insoluble white material, is cooied to a

rtemperature in the region of 0°C and is then filtered

;20 through a sinter funnel The flltrate 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 cn® of water,
filteied again, washed with petroleum ether and dried”

25 in‘a fume cupboard at room temperature. 1.45 g of

diethyl 2~(acetylaminb)—2—(3—thienylmethyl)malonate?are

-obtained in the form of a white solid melting at about .



45C for 24 hours. The reaction nediumis evaporated wDefentbedooed pressure
(5 kPa) at-a tenperature in the region of 40C. The residue obtained is
taken up in 30 10 cnB of water and the solution is washed with 30 cnB of
~di chl-oronet hane: ‘The aqueous sol ution is concentr.ated: gdp@dessiipem@bove ..
conditions and the solid obtained is then triturated fromdiethyl ether,
filtered, air-dried and purified by ghromatography at atnospheric pressure
15 on a colum of silica gel (particle size 40-63 ; mass 63 g), eluting

wi th a dichl or onet hane/ nmet hanol / aqueous ammonia m xture (12/3/0.5 by
volunme). The fractions containing the expected product are collected. ‘

- These fractions are conbi ned and-then evaporated under 20 reduced pressure

(5 kPa) atgactenperatUsfahs mfoﬁeafoeh Of 4 {1&%
[ 3- (2-anmi no- 4, 5-di hydr ot‘#l)agol 4- yl) pheényl 1- fbn%noeltgfﬁq{t) am ne is

obt ai ned. i ambhen oar, ofh@ Woki@u&0Ld dedtedd 9 B 1P CrPHo MR gRECt rum (250
WHz, (CD3)2S0-d6, with addition of a few drops of 25 CD3COOD-d4, S in ppn:

2.28 (unresndnistthedHilBeddd ¢ulda $imtd. furans 8.amdizs116@isk3. 80 (dd, J
= 12.5-=end 8.5 Hz : 1H); 5.30 (t, J 8.5 Hz : 1H); 7.21 (broad 9
Decenber 2@@h®mm9n$@ﬁ$wmhadmﬁrs Hy cm31b|)f ward¥ &hdoag s : 1H); 7.36
(broad d, J =8.5 Hz 1H); 7.49 (broad t, J. = 8.5 1 Hz : 1H). Benzyl )

et hani mr’do't"]h‘i’%a‘?’esm%l‘(%h’rlbr?-’lj@f%awfb@b@l@tl&ltﬁeetbyna{bpl ijoh@;owhé met hod

descri bed |n gatent WO 5, 96/.19440,
rystallization by addition of 25 cm® of water. After

filtgition, washing with 3 times 30 cm® of petroleum
ether and then drying in a fume cupboard at room
temperature, 6.57 g of éiethyl 2-(acetylamino) -2~ (3-

10 thienylmethyl)malonaté are-obtained in the form of a
white solid melting at about 92°C. H NMR spectrum (300
MHz, (CD;)2S80-ds, 8 in.ppm): 1.18 (t, J = 7 Hz : 6H);
1.98 (s : 3H); 3.50 (s : 2H); 4.16 (q, J = 7 Hz : 4H) ;
6.80 (broad d, d = 5 Hz : 1H); 7.14 (broad s : 1H) ;

15 7.46 (4d, 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-y1) phenyl] -
(I-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 reﬁion

~of 0°C, to a stirred solution of 9.14 g of 4-(3-



4--(3- Ani nophenyl ) - 4, 5-di hydro- 1, 3-t hi azol -2 yl ani ne © PG 200t powder
are added, with stirring at a tenperature in the region of 20C, to a
suspension of 2.4 g of 4-(3-nitrophenyl)-4,5-di hydro-1, 3-thiazol- 10
- 2-ylam ne-hyd@i6échl oride in 50 cnB of 85% by "vol lime of STREXLSC-EQE d. After
stirring for 20 mnutes at room tenperature, the reaction nediumis
filtered; the filter cake is washed&ith 10 cnB of water and the filtrate
is then concentrated under reduced pressure (5 15 kPa) at a tenperature in
the region of 50C. The residue obtained is taken up in nethanol and then
~in diethyl ether, and concentrated under the same conditions as above.
This operation is repeated a second tinme. The .product obtained is taken up
in 100 cnB8mifbpbénatptodnt+dihedenmdl f34tleiaeh]l They/aminatin i 85 cancent r at ed
as above and taken up in 60 cnB of water. The insoluble material is
filtered off ethanpd.tHee Mmiktwee ei$ ssirdeedl kel i heidpy addiabant of 7 cn8 of
aqueous | N sodi um hydr oxi de solution. Théeé insoluble 25 material is
separ at ed036t apg thenr §oF oh Belgrs et 4| tenpg@twreddal thomegtomt ed as
above, and_taken ug 6| n 40 cnB of a dichl-oromet hane/ net hanol / aqueous

2

anmoni a 9°Beé8nber 2 286920091 PeT 7 k?ﬁ%ﬂ' @?}WWJ@@WW une) . The
|nsolugle 8 glt rWd_tere of f adthe Itrvéh oncentrated as
above. > 413 §3pdaE9FPBRBFF TR THIGT Y, tCFraI’ ﬁﬁ}h ®d by
chromat Og&fﬁwrétlétr@fﬁ’@ﬂﬁ&d PLESSW &Pl A6 W e region of
450°C fér.24 hours. The reaction medium is evaporated
" under reduced pressure (5 kPa) at a temperature in the
Arégion of 40°C. The residue obtained is taken up in 30
10 cm® of water and the solution is wasﬁed with 30 cm’ of
| dichloromethane. The aqueous solution is.concéntrated
-undér the above conditions_and'the solid obtained is
then triturated from diethyl ether, filtered, air-dried
and purified by chromatography at atmospheric preésuré
15 on a column of silica gel (particle size 40-63 U; mass
63 g), eluting with a dichloromethane/methanol/aquedus
ammonia mixture (12/3/0.5 by volume). The fractions
-.cOnﬁaining the expected product are collected. These
Exact;;ns are combined and-then'evaporated undex
:20' reduced pressure (5 kPa) at artemperature in the region
of 40°C. 0.100 g of [3-(2-amino-4,5-dihydrothiazol-4-
‘ yl)phenyl]-(l—iminoethyl)amine isAobtained.in,the_férm
of a white solid melting at 180°C. H NMR specﬁrum.(ZSO
MHz, (CD3)250~dg, with addition of a few drops of
25 CDsCOOD-ds, 8 in ppm): 2.28 (unres . ﬁult.: 3H); 3.18
| (dd, J = 12.5 and 8.5 Hz : 1H); 3.80 {dd, J = 12.5 <4nd

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



5 silica gel (particle size 40-63; 100 g of silica), OdDetermigr@béh a
di chl or onet hane/ net hanol / aqueous ammonia m xture (40/5/0.5 by volune). The
fractions containing the product are conbined and then concentrated (5 kPa)

~at a tenperature-in-the-region of 40C. 0.73 g-of 4-(3-%00019-pcr

am nophenyl ) -4, 5-di hydro-|, 3-thi azol -2-ylam ne is obtained in the_forn1of
a yellow solid nelting at 152C 69 . .

4- (3-Ni trophenyl)-4,5-di hydro-1, 3-thiazol --2- ylam ne hydrochl oride: The
process is perforned as in 15 Exanple 2, starting with 4.77 g of
N-(tert-butyl)-N - [ 2- hydroxy-1-(3-nitrophenyl)ethyl] thiourea and 44 cnB
of aqueous 6N hydrochloric acid, and this mxture is maintained at a

tenperaturg ip th egi,on 1 o] - 30 qq3yn. After,.an identical
mo?E-up, 3?1 g ofgf(%-h :.g%)h??g%%hg%§ d ,51J?hydﬂ§?ffé;FﬁF§€ol-2-y!an1ne
hydrochlorﬁdeJaﬁeaobtagnedlﬁﬂ;tﬁqu0[5353d¢%qcbe@n@_%oh0@9q:sqkhq mel ting at
232C. N (tert-Butyl) -N - [ 2 -hydroxy-lI -- (-3 -- .

ni trophenyl ) et hyl ] t hBenzeh: eThen 1 DLRSSI dat &P ehidioBed 038 de23anpexanpl e 2,
starting with 5.1 g of 2-amino-2-(3 nitrophenyl)-1-ethanol in 170 cn8 of

et hanol coppbabned bBSappBy big dileh nestdnel Rererdbeéd i6 paBeak Wer n-butyl 9
Decenber 2004 ST00019-PCT 71 isothiocyanate, at-a tenperature in the region
of 20C 5fo?051%%4Q- and then at a tenperature i-n the region of

. 4- (3-Aminophenyl)-4,5-dihydro-1,3-thiazol-2-
ylaﬁ{%e'; 3 g of zinc powder'aré addéd, with stirrihg
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 cﬁ? 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 poncentrated 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

'con&itions as above. This operation is répeated a
i
second-time. The product obtained is taken up in 100 cr’

20 of acetonitrile and filtered. The filtrate is
concentréted as above and taken up in 60 cm’® of water.
The insoluble material is filtered qff, while the

' filtrate is made alkaline by addition of 7 cm’ of
- agueous 1IN sodium hydroxide solution. The insoluble

25 material is séparated out by filtration and the

filtrate is aggin concgntrated as above, and taken"ﬂp

in 40 cn® of a dichloiomethane/methanol/aqueous ammonia



60C for 7 hours. After addition of a further 0.35 cnBgafedehider Rogay|

| sot hi ocyanate and 16 hours at a 5 tenperature in the region of 60C, an

i dentical work-up gives 5.7 g of N (tert-butyl) -N - $2-h droxy-1- (3_
ni t r ophenyl’ Y&t HylTthi'ourea in the formof an ocher ¢t BreYEHGH nelting at
162C. 2- Am no-2-(3-nitrophenyl)-1-ethanol: The 10 process is perfornmed as
in Exanple 2, starting with 1 g of 78thyl 3-nitrophenyl gl ycinate in 20 cnB
of ethanol with 0.255 g of sodium borohydride and 20 hours at a
tenperature-in the region of 20C. After an identical work--up, 0.200 g of
2-am no- 2- (3-nitrophenyl)-1_ethanol 15 is obtained in the formof an

- ocher-yellow paste. (RF 0.18 in a 90/10 by volune m xture of

di chl or omertarrd nt @ -5 &y yolerek -60Re54Rselbég prEes}al igt hyl

3-ni trophenyl gl ycinate: 2 of .3 20 nitrophenyl gl ycine are_heated for 20
hours wi ti-1taned i &ndg tt%@nﬁérlsstr&rt@ i# CRBCEBETBReEf 2808BOVR- 100 cnB of

Suspensi 3 & Ff oriel Y 13 aTfoPRtaiesin FHO AES BREGELSBCEYt he 111 1trate
5 25 OSSO S T SR SRS 5, KB B b TRE e I (e
extracd ed;Wild) QRAULHHA 1 RCYTRR 48084, PT9081g BETs{Rica), )
eluting with a dichloromethane/methanol/aqueous ammonia
mixtugé (40/5/0.5 by wvolume). The fractions containing
the product are combined and then concentrated (5‘kPa)
at a temperature iﬁ the region of 40°C. 0.73 g of 4-{3-
10 'aminophéhyl)-4,5—dihydro-1,3-thiazol-2—ylaming is
obtained in the form of a yellow soiid meiting at
152°C. |
4—(3—Nitrophenyl)—4,5—dihydro—l,3—thiazol~2-
yvlamine hydrochloride: The process is performed as in
15 Example 2, starting with 4.77 g of Nm(tert—butyl)—N’—

' {2-hydroxy-1-(3-nitrophenyl)ethyl]thiourea and 44 cm® of
agqueous 6N hydrochloric acid, and this mixture is
maintained at a temperature in the region of 100°C for
Zﬁh,jdzmin. After an identical work-up, 3.1 g of 4-(3-

20 nitrophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine
hydrochloride éﬁe obtained in_the form-of_a‘c;eam;
colored solid melting at 232°C. |

N—(tert—Butyl)—N’—[Z—hydroxy—l—(3-
nitrophenyl)ethyllthiourea: The process is performed as
25 in Exampie 2, starting with 5.1 g of 2—aﬁino—2~(3—

nitrophenyl)—l—ethanbl in 170 cm® of ethanol contairdng

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



.cnB of ethyl acetate. The aqueous phase is nade al kal igr%e.ce"f?)‘?rg%ﬁtion of
sodi um carbonate until a pHin the region of 10 is obtained. The nediumis
extracted with ethyl acetate; the conbined extracts are washed with 5
aqueous sodi umchlori desol ution, dried over nagnesi um ssobbavepamnd

t hen-concentrat ed under reduced pressure (5 kPa) a 40C. 1 g of ethyl
3-nitrophenylglycinate is obtained irwithe formof a yellowoil. (Rf = 0.38
ina 95/5 by volune m xture of dichl oronethane/ methanol, on: 10 a Merck
60F254R silica plate) . 3-Nitrophenyiglycine : 1.01 g of potassium nitrate
are added slowy, at a tenperature in the region of OCwth stirring, to a
m xture of 1.51 g of D (--) --a-phenylglycine in 6 cnB of 95% sulfuric
acid and 15isdihienperater et s ttaibeatd e o thet Wl iba %QOQQOCZOC- The
sol ution obtained-is poured into 30 cnB of ice-cold water and then brought
to pH 7 by &l idayofand gl of thiidezadium hndeasi degiah aft enperature
bel ow 50C.-, The m xture is stirred for 2 hours and then '20 filtered. The
filter cak@ B ditred itPumEshéd bEn lrddiitden 53 enBuotheat or 3andmt hen
dried..0.60 of 3-nitrophenyl- glycine is obtained in the formof a
cream col or¥d FLHI TR disefrdocrspete2angdfpheursgabesenber 2004 -

STO0019-PCY, e B BN U 4 o8 B30 L3 S 2201 2, e
giveg 5.7 g of N-(tert-butyl)-N’-[2-hydroxy-1- (3~
nitfgphényi)ethyllthiourea in the form of an ocher;
colored solid melting ét 162°C.

2-Amino-2-(3-nitrophenyl)-l-ethanol: The
10 'proceés is performed as in Example 2, starting with 1 g
of ethyl B—hitrophenylglycinate in 20 em® of éthanol
with 0.255 g of sodium borohydride and 20 houré at a
témperaturE‘in the region of 20°C. After an identical
work-up, 0.200 g of 2-amino-2-(3-nitrophenyl)-1-ethanol
15 1is obtained in the form of an ocher-yellow paste. (R =
0.18 in a 90/10 by volume mixture of |
dichloromethane/methanol, on a Merck 60F254r silica
pléte).
S e 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 éthanol_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 concehtrated under reducéd pressure (5 kPaj at a

temperature in the region of 40°C. The residue obt&ined

is taken up in water and then extracted with about 100



yl am ne hydrochl ori de The process is perforned as in Exidegdnebe? 20046t arti ng
wth 2 g of NN(tert-butyl)-N-((1R)-2-hydroxy-- 5 1- (phenyl nethyl) ethyl
]thiourea and 20 cnB of aqueous 6N hydrochloric acid. TBg lr‘}sact ion | asts
1h .30 min. "Aftef ‘cooling the reaction mass to a tempePROPeEGT the
region of OC, the solution is concentrated under reduced pressure (5 kPa)
at a tenperature in the region 10 of’240C. Crystallization of the oil
obtained is initiated by addition of diethyl ether- The resulting
precipitate is spin-filtered, washed with twice 10 cnB of diethyl ether
and then dried under reduced pressure (10 Pa) at a tenperature in the
region of 0C._ The 15 product is purified by taking it up_in 100 cn8 of
di chl or offift hahehhYh 8FPERERg TBP 3GUAPHEt BRasaf L&r mafp) ﬁﬁéﬁﬂéﬁeof t he

ana TSt BB AR o o oR UES REEEBAE GRS s ABB AR EBF g of (4) (4R)- 2
Jheis . I g of (+)-(4R)- 20
£ onen TR SRl B el S e e e
&?t gt?lfﬁtt%ﬁ%e%l(t%g) %’%;‘%@%&%ﬂh%@(@ bg_rtlﬁ'zsylaréat ﬁq;?lsjhteﬁ g&rtéla: The process
13- Per OLIRRAS 1bi v @MAR ide SAULIM, Wl ea Gvlr blndsihay am no-3 9
sulfate and then _concentrated under reduced pressure (5
kPa) a4t 40°C. 1 g of ethyl 3-nitrophenylglycinate is
obtained in .the form of a yellow oil. (kf = 0.38 in a
95/5 by voiumé mixture of‘dichloromethane/methano1, oﬁ
10 a Merck 60Fsse silica plate). |
3-Nitrophenylglycine : 1.Ql 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-{-)-o-phenylglycine in 6 cm® of 95% sulfuric acid and
157 the temperature is then allowéd 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
SQC.;fgg mixture is stirred for 2 hours and then
'20 filtered. The filter cake obtained is washed with twice
50 cm® of water and then dried..  0.60 g of 3—nitrophen§l-

‘glycine is obtained in the form of a cream-colored

s50lid melting at 230°C.

25

Examble 7 . L



ST00019- PCT 74 phenyl -1-propanol in 50 cnB of ethanol %dRFeEPF" §OGt
tert-butyl isothiocyanate at a tenperature in the region of 20C for 16
hours. After an identical work- up, 8.7 g of _
N-(tert-butyl ¥:*N -[(1R)-2-hydroxy--1 5 (.phenyl-nethyl) etdndddiv-qea are
obtained in the form of a white solid nelting:.at 107C. anple 8 10
(t)-(4R) -4- (3-Carboxybenzyl) -4, 5-1 hydro-1, 3- thiazol-2-ylamne
hydrochl ori de The process is perforned as in Exanple 2, starting with 2.31
g of N-(tert-butyl)--N-[(1R)-2- hydroxy-1-(3-carboxybenzyl)ethyl] thiourea
in 25 cnB of 15 6N hydrochloric acid for 18 hours. After concentration of
the reaction m xture under reduced pressure (5:-kPa) at a tenperature in

the region of 55C the +EH)duB-Behzilakes Wi Hya0 icnB af; acet.one and is
t hen concentrated agai n under the above conditions. The residue obtained

20 i s puri¥iasinsy hdhowdtlegriaishy under a pressure of 50 kPa of argon, on a
colum of silica gel (particle size 40-.63 L; .. mass of- silica: 100 g) ,

eluting with a chl % GmeaRstshdsoleasagpde auss iamPxeine i X2,ure (12/6/1 by
vol unme) and cal |l ecti,n%GBO cnB fractions. Fractions 16 25 to 38 are conbi ned

and then COCentatedutdsr Hedudd®r friadain e('s (KPR) ~&-hydrenper at ure in
e e O oy A0GenHT o] SRS 8 Josaohved Ln.20.cmB e ©
hydrqthoric acid. The reaction lasts 1h.30 min. After
cooliﬁg ﬁhe reaction mass to a temperature in the |
region of O°C{ the solution is concentrated under
redqced pressure (5 kPa) at a temperature in the région
10 of 40°C. Crystallization of the oil obtained is
initiated by addition of diethyl ether. The résulting
precipitate is spin—filteréd, washed with ﬁwice 10 cr’
'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
dichloromephane with stirfing for 30 minutes. After
filtfation of the suspension, the filter cake is washed
witﬁ'twice 10 cm’® of dichloromethane and is then dried
upnder .the same conditions as above. 1.1 g of (+)-(4R)-
.“20 4—phenylmethyl-4,5~dihydro—1;3—thiazol—2—y1amine
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’—[(1R)—2—hydroxy—1~
25 (benzyl)ethyl]thiourea: The process is performed as in

Ed

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



"ST0001- 9- PCT 75 aqueous 6N hydrochloric acid and is tgywescetthreentds ated as
previously. After taking up the residue obtained in 10 cnB of acetone, the
resulting insoluble material is filtered off; the filtrate is concentrated
as above. : A 5 soli d-irs obtai ned, which is dried - for 5-$DUP8LEAPE@N oven at
40C, under reduced pressure (8 tea). 0.650 g of (+) --(4R -4-
(3-carboxybenzyl) -4, 5-dihydro-1, 374 hiazol-2 ylam ne hydrochloride is
obtained in the formof a beige-colored solid nelting at 151C. (a D =
.+13.4 - 10 0.6 at a concentration of 0.5%in nethanol)..

N-(tert-Butyl)-N =[(1R)-2-hydroxy-I-(3 carboxybenzyl)ethyl]thiourea: The
process is perfornmed as in Exanple 2, starting with 1.82 g of ‘

(2R) - 2- anpieny B- 1{-Fpasdroxy pheryt )eh? propaneindlydoats or igecfn 20 cnB- 15 of
ethanol, 4.2 cnB of triethylamne and 1.7 cnB of tert-butyl isothiocyanate.
Af t er heaténg-HwryR1lidmihiocynat¢ empes ate@npeeiatthe irgibe of 60C and an

" identical work-up, 2.31 g of N-(tert-butyl)-N -[(1R)-2-hydroxy-]I-
S( 3=car bosgdierrz yo§ e3¢0 | ok dzowre. obfbéneani hdehbicad worim-of a |ight
browmn foam (Rf = 0.33 in a 12/6/1 by volunme m xture of '

chl or of or¥® met hard| Fadireber arkipir k) ~Nonl 1Rer 2khBOrPEARLsi | i ca pl at e)

(2R) - 2- Am no- 3- ( 3- car pox nyl )-1-propanol_. hydrochl orjde:; The process.‘is
ber T or red e LS Gr e Cihal PP hurdd ot Phcatgedg by che. form
gFN[S(BltR))ez:g- g‘a:)jr-—x. - | -éc,?iicctarnll)eofgibnegnzgé)féyyé]acet am de in }4 cnB of aqueous

"Example 8

10 (+) ~ (4R) -4~ (3-Carboxybenzyl) -4, 5-dihydro-1, 3-

thiazol—2—ylamine hydrochloride
The process is performed aé in Examplé 2,

stérting with 2.31 g of N-(tert-butyl)-N’'~[(1R)-2-
hydroxy-1- (3-carboxybenzyvl)ethylithiourea in 25 e’ of

15 6N hydrochloric acid for 18 hours. After concentration
6f the reaction mixture under reduced pressure (5 kPa)
at a temperature in the region of 55°C, the residue is
takén up in 20 cm® of acetone and is then concentrated
again:;nder the above condiﬁions. The residue_ébtained

20 is purified by chromatography under a pressure of 50

kPa of argon, on a column of silica gel (particle size
40-63p; mass of silica: 100 g), eluting with a
chloroform/methanol/20% aqueous ammonia mixture (12/6/1
by volume) and collecting 30 om’ fréctions. Fractibns 16

25 to 38 are combined and ﬁhen concentrated under reduced

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

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



'ST00019- PCT 76 hydrochl oric acid heated at a tenperat GrRFMEREHegi on  of
- 100C for 17 hours. After an identical work-up, 2.16 g of

(2R) - 2- ami no- 3- ( 3- car boxyphenyl ) - 1- propanol hydrochl oride are obtained in
the formof-a white solid 5 nelting at 194C. « - .. -gvogo19-PCT
"N--((IRI-2-Hydroxy-1-(3-cyanoberizyl)ethyl] acetam de: The process is
performed as in Exanple 2,. starting74ith 3.3 g of ethyl

(2R) - 2- acet yl am no- 3--(3- cyannophenyl ) propanoate and 1.23 g of sodium
borohydride 10 in 50 cn8 of ethanol and working at a tenperature in the
region of -30C. After stirring for 16 hours at a tenperature in the region
of 200C, the reaction nedium is evaporated under reduced pressure (5 kPa) -

at a_ tempelaldys ioh Hyerbeanensef 434 and Lhehesl dugcLh oltaned is then
stirred in a mxture of 100 cnB of water and 100 cnB of ethyl acetate. The

or gani ¢ phase grevisepdrat adrewt rakieg set thengebBasubakgpasphage;and the
aqueous phase is extracted with twice 100 cnB of ethyl acetate.. The
organi ¢ extltact® af eacenbhaedthadréseht 2Oy WasheThivi ¢ hnd wbepa 50 B of
.water, dried over magnesium sulfate, filtered and evaporated under reduced
pressure (B leapdacitia thspéiidtuagei nst henrcegtoatefl 4508boR2e.18 g of -
N {(1R) - 2- hydroxy- 1 - g3- cyanobenzyl)ethyl ] acetam de are obtained in the
form of 2a Waltd 46 retajiped.-which 25 drped HeraSchevestiataon of 0.5%in
met hanol ). 9 Decenti%g 2004 _.ST00019- PCT

oven at C, under reduced pressure (8 Pa). 0.650 g of

{(+)-(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°C. (di? = +13.4 +

10 0.6 at a concentration of 0.5% in methanol). .
N- (tert-Butyl)-N*- [ (1R) -2-hydroxy-1- (3-
éarboxybenzyl)ethyl]thiourea: The process is performed
as in Exampie 2, starting with 1.82 g of (2R)-2-amino-—

3—(3—cagboxyphenyl)—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 o
at_a temperature in the region of 60°é and an identical
workzup, 2.31 g of N-(tert-butyl)-N‘-{(1R)-2-hydrosxy-1-

ﬁ(3=§éfboxybenzyl)ethyi]thiourea are obtainea in the
20 form of a light brown foaﬁ. (Re = 0.33 in a 12/6/1 by
volume mixture of chioroform/méthanol/aqueous ammonia,
on a Merck 60Fissr silica plate).
(2R)—2—Amino~3—{3—carboxypheny1)—1—propanol
hydrochloride: The process is performed as in Exampie -
25 2, starting with 1.96 g of N-[(1R)-2-hydroxy-1-(3-

¢

carboxybenzyl)ethYl]acetamide in 14 cm® of aqueous 6N



77 Ethyl (2R)-2-acetyl am no-3-(3-cyanophenyl)- propanaghgienlhs 2BHHCESS iS
“perforned as in Exanple 2, - starting with 11.39 g of ethyl

(2RS) - 2-acet yl am no- 3- (3-cyanophenyl ) propanoate, 17.39 of ammoni um
hydrogen 5 Earbonate and 0.1 g of a:chymotrypsin in’2§3°89ﬁ96?cﬁater'and 70
.cnB_of acetonitrile. After stirring for 24 hourssat a tenperature in the
regi on of 20C and an identical work-fup, 5.40 g of.ethyl

(2R) - 2- acetyl am no- 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 m xture of
n-butanol /acetic acid/water, on a Merck 60F254R silica plate) Ethyl

(2RS) - 2- acet yl am no- 3- ( 3- cyanophenyl ) - propanoate: The process is perforned
as in Exaysiredhiloris st ihepbdd R4 Sepnsfradiung in &det yegiiono- 2- ( 3- -

- cyanobenzyl ) mal onate, 30 g of anhydrous lithiumiodide and 150 cnB of dry
di et hyl 16 k0% °Ge foiF tler Buns AE s 215 smtd cal yordmydratul® in the
~region of 150C__the reacti ss i.s coqQled_to _roomtenperature. 1500 cnB

n
Tof 20 wék S AR GATEI R A HE AR ARSI P ACBEPRRREN 3 ti mes 300 cnB of
- ethyl acetate...The extracts ar.e anbi.ned,. dri ed qver .nmagnesi.um sul f at e,

fil t-ered?‘é'%ocgﬂ‘r?cre‘ﬁfer & 9 rF@énerdgdlﬁbet eprfé’%‘hrog (asw&’lf’é:)e &t é% t enperat ur e

rogi o of AL Ehdly Tklced pressure (10 Pa). 113970 of ethyl (2RS) -2
acetyl am no- 3- (3- cyarnarheR R RRAN0A! @& L _riaai-Ra] Jehyd jDecember 2004
aéetaﬁ%deﬁ The process is perférmed as in Example 2, '
starting with 3.3 g of ethyl (2R)-2-acetylamino-3-(3-
cyanophenyl)propancate and 1.23 g of sodium borohydride
10 in 50 cm® of éthan61 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 'obtainea is then stirred in a mixture of 100 cm’® of
water and 100 cm® of ethyl acetate. The organic phase is
separated out after settiing has taken place and the
aqueous phase is extractéd with‘twice 100 cn® of ethyl
agetgﬁgirThe oréénic extracts are combined and then
20 washed with twi;e 50 cm® of water, dried over magnesium
sulfate, filteredrand‘evaporated-under reduced pressure
(5 kPa) at a temperature in the region of 45°C. 2.13 g
of N—[(1R)—2—hydroxy—l-(3—cyénobenzyl)ethyl]acetamide

20

are obtained in the form of a white solid.'('(xD = +7.5

25 * 0.6 at a concentration of 0.5% in methanol}.



STOOO19- PCT 78 the formof a beige-colored paste. (Kf Q:D%fe%efgo% 90/ 10 by
vol ume m xture of ethyl acetate/cycl ohexane, on a Merck 60F254R silica

pl ate) Ethyl 2-acetylam no--2-(3-cyanobenzyl) 5 nalonate: The process is
performed as in Exarpl e+ 5, starting with 27..-7-g of distdoydis-porT

.acet am domal onate, 25 g of 3-cyanobenzyl brom de and 3.2 g of sodiumin
400 cnB of absolute ethanol. After anyvdentical work-up, the cooled
reaction mass is filtered and the filter cake is 10 washed with tw ce 50

. cnB of ethanol and then with twice 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 powder are obtained. The filtrate is evaporated

under reduced pressueeh{d kPr) - 15a@bt@1éﬁ£@@£§ipjﬂcﬂ,&(§$ﬁeﬁ jon of .50C a
foamis obtained, which is taken up in-100 cnB8 of water and extract ed

with 100 cmomaneahy:l &bet ptecand -ihepet fbtived Sds I Bfadgdee sae sol vent.

The extracts are conmbined, w shed with twice 50 cnB of-water, dried over

magnesi um 2G2gGERgt withi liep8doant evhypbr 62RS) tﬂ!‘rdmetrlelhmﬁtb-p}-essure (5

kPa) at a tenperature in the region of 45C. The residue obtained is taken

up in 20 c SYaEPﬁaﬁBﬂ’Hﬁ@PE‘%@%?aI 57 0B o ekl amreorsipim -y dteged, washed

wth hanol . and, dri eg hn an oyen under reduced pressurg (10 25 Pa) at a
0

tenpera ur SSFROPALS 84 119 48, TRV YRS BbsitarddC oibi #Ed to gi ve 31.94

g of ethylwgter aEEC?Hber3 é¥)aceton1tr11e After stirring for 24
hours at a temperature in the region of 20°C and an
'1dent1ca1 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. (Re = 0.76 in a 40/10/20 by
volume mixture of n-butanol/acetic acid/water; on a
Merck 60F;s54r silica platé)-
Ethyl (2RS) -2-acetylamino-3- (3-cyanophenyl) -
propanoate: 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 dlmethylformamlde After stirring for
5 hours at a temperature in the region of 150°C, the
weaction mass is cooled to room temperaturé. 1500 cm® of
20 water are added and the mixture is extracted with 3
tlmes 300 cm® of ethyl acetate.. The extracts are
comblned dried over magne51um sulfate flltered and
concentrated under reduced pressure (5 kPa) at a
temperature in the region of 45°C. Aftér 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



'ST00019- PCT 79 acet yl ani no- 2- ( 3- cyanobenzyl ) - mal onat e %iRFeA®ef 8P%f of a
white powder nelting at 138C. Exanple 9 5

(+)-(4R)-4-(4- Am nobutyl)-4,5--di hydro-1, 3 thi azoI 2-yl am ne

di hydrochl oride: The-process is perfornmed as in Exanpl §T0§ﬂéBtPﬁg‘ with 5.9 g
of benzyl (5R)-5-([(tert 10

but yl am no) car bot hi oyl | am no} - 6- hydﬂﬁxyhexyl carbamate in 40 cnB_ of
aqueous 6N hydrochloric acid at a tenperature in the region of 100C for 3
hours. After concentration of the reaction nedi umunder reduced pressure
(5 kPa) at a tenperature in the region of 15 50C, the resi due obtained is
taken up in ethanol and then concentrated agai n under the above

condi ti onshe Therm peBte mwdilghd -ed dred pasital .| i(Rgd=bg. 511 fur at POn1br om an

et hanol / net hanol m xture (8/ 2 by volune). The crystals are-filtered off,
washed wilth achirominiitweand dthyl2@cedaited cyt1®hgxaine, on a

(+)-(4R) -.4- (4-am nobutyl ) -4, 5-di hydro 1, 3-thi azol -2-yl anmi ne di hydrochl ori de
are obt aiMexck 6w sidict Rlakele solid nelti ng at 188C. ( (' +16.2 0.7
at a concentration of 0 5% i n net hanol) Benzyl (5R)-5-([(tert- butyI am no)
25 car bot hi oyl ] am rﬁi} AR SEHSINC2 ba(r?atcéfani’b?@zg'ldf“ lithium chlori.de

and then n]{aforgaggz S‘Ic‘ixé li)n;otg:oésoshyldsr Ip%?:‘ orme @%eﬁn %x4 8100%19 PCT

startiag with 27.7 g of diethyl acetamidomalonate, 25 g
of 3—g%anbbenzyl bromide and 3.2 g of sodium in 400 cm®
of absolute ethanol. After an identical work-up, the
cooled réaction mass isrfiltered and the filter cake ia
10 washed with twice 50 cm’ of ethanolAand-then With twica
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
extracted with 100 cm® of ethyl acetate and then twice

. 50 cﬁﬁ of the same solvent. The extracts are combined,

washéd with twice SO_CHP of- water, dried over magnesium

u20 sulfate, filtered and evaporated under:reduced_preasure
{5 kPa) at a temperature in the reglon of 45°C. The
. residue obtalned is taken up in 20 cm® of ethanol The
crystals obtained are spin—filtered, washed with
ethanol and . dried ia 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- .
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80 are added, under an inert atnosphere, to a stirred
of ethyl (2R)-6-([(benzyl oxy)-

car bonyl ] am no}-2-{[ (tert-butyl am no)carbot hi oyl ] - am no} hexanoate in 130
cnB of ethanol and 65 cinB of 5 'tetrahydrofuran, cool-ed S WESRaT 0C and
5C. After stirring for 16 hours at a tenperature in the region of 20C A
further 0.4 g of borohydride is added78nd the mxture is maintained at
about 80C for 4 hours. The reaction nediumis filtered and the filter cake
is 10 washed with ethanol. The filtrate is concentrated under reduced
pressure (5 kPa) at a tenperature in the region of 40C and the residue
obtained is taken up in a dichloronethane/ethyl acetate m xture (85/ 15 by
vol une) afAgetElaminger -édravannbichephs-malabaue HC. tHdefdfmosy s al | i ne
product is ipin-filtered and purified by chromatography at atnospheric
pressure olf&tEoPAWASEf MesFEngaalel38BErticl e size 40-63; mass of silica:
600 g), eluting with a dichl oronethane/ethyl acetate m xtuze_(85/15 by
vol une). The fractions containing the 20 expected product are collected.

These fractli 18r§ conbined and then concentrated. under reduced pressure -
(5 kPa) atgggﬁénpefature in the region of 40C. 6.9 g of benzyl (5R) -5-(]

(tez-t-Butyl aniino)carbothioyl]am no}- 6-hydroxyhexyl carbamate are obtai ned
inthe formof a 25 colorless oil. ((x n = +24.0 0.8 at .a concentration of

0.5@6in_nethano!). 9(L?C?@@?142995Aéﬁgggﬂé§f¥3&,5-dihydro—1,3—
‘ ' "thiag%l;2—ylamine dihydrochloride .
| The process is performed as in Example 1,
starting with 5.9 g of benzyl (5@)—5—{[ftert—

10 butylamino)carbdthioyl]amino}—6—hydroxyhexylcarbamate
in-40 cm® of agqueous 6N hydrochloric.aqid at %
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 reéidue obtained is takeh up in ethanol and
then poncegtrated again under the above conditions. The
paste obtained is crystallized by trituration from an’
ethanol /methanol mixture (8/2 by volume). The crystals-

.eregﬁz;tered off, washed with acetonitrile and air-
120 dried. 1.3 g of (+)-(4R)-4-(4-aminobutyl)-4,5-dihydro-
'1,3—thiazdl—2—ylaminé-dihydrochléride are obtained in

‘the form of a white solid melting at 188°C. (ocz;: =

+16.2 £ 0.7 at a concentration of 0.5% in methanol).
" Benzyl {(5R}-5-{[{tert-butylamino)- ‘
25 ‘carbothioyllamino}-6-hydroxyhexylcarbamate: 1.78 g of

lithium chloride and then 1.6 g of éodium.borohydffae



81 Ethyl (2R)-6-([(benzyl oxy)carbonyl]am no}- 2- 9 December 2004
{[(tert-butyl am no)carbot hi oyl] am no)hexanoate: The process is perforned
as in Exanple 2, starting with 7.4 g of ethyl =

" (2R) - 2-ani no-6-{{ (behzyl oxy) carbonyl ] 5 am ho} hexanoafEOQPLR-BCENB of
tert-butyl isothiocyanate in 200 cnB of anhydrous ethanol at a tenperature
in the region of 20C for' 20 hours80The reaction' is conpleted by
addition of a further 1 cnB of isothiocyanate and heating for 2 hours at a
tenperature in the region of 10 80C. The reaction nediumis concentrated
under reduced pressure (5 kPa) at a tenperature in the region of 40C .The
resi due obtained i-'s taken up in ether and concentrated-again under the
above conalreiadded,13nfdey agt hiyrlert atmosphere, to a stirred

f)ﬁ? i/l gm{ L%Cl}?g‘gé{flﬂg )r(f%%;clf%r -gfnng‘ly%ﬂﬁg@g%; @%ﬁjée'&bi(ﬁleg’éaﬂi%ﬁ’ Yrhe form of la

Erhyl (2RSS BRam A er by R BT ST ORdat ¢ 3.0 b of
(30~ 2- arinihe efhEndt oty elh i, e ShtpRB AR e (\e 2o
L ond of teGEET R Rn A IR G Ayl B e oS AR e rper at ur o and

I's then 25 al)oyedsd,0 wrﬂeﬁ% ahoy erthifle i8R0 el o3 days, the
reaction nass IS concentrated under reduced 9 Decenber 2004 ST00019- PCT
20°c, % 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
10 washed with ethanol. The filtrate is concentrgted under

reduced pressure (5 kPa) at a temperature in the region
of 40°C and tbe residue obtained is taken up in a
dichloromethane/ethyl acetate miktufe (85/15 by volume)
and.left under cold conditions at about 5°C. The
15 crystalline prbduct is spin-filtered and purified by
_chromaﬁography at atmospheric pressure on a column of
silica gel (particle size 40-631; mass of silica: 600
g), eluting with a dichloromeﬁhane/ethyl acetate
q}#gpé§2(85/15 by volume}. .The fractions containing the
20 expected product are collected. These fractions are

combined and then concentrated .under xeduced pressure
(5 kPa) at a temperature in the region of 40°C. 6.9 g
of benzyl (5ﬁ)—5—{[(tert~buty1amino)carbothio?l]amino}—
6—hydr0xyhéxy1carbamate are obtained in tﬁe form of a

: 20 )
25 colorless oil. (aI; = +24.0 + 0.8 at a concentration of

=

0.5% in methanol}.



82 pressure (5 kPa) at a tenperature in the region of 9eEmbEr&0Pesi due
obtained is taken up in 200 cnB of ethyl acetate and the resulting

- solution is washed with aqueous sodi um carbonate solution and then with
aqueous 5 sodi‘tm'chl-oride sol ution. The organic sol uti -@roo®id-iped over
magnesi um sul fate, filtered and concentrated under reduced pressure (5 kPa)
at a tenperature in the region of 4062 7.4 g of ethyl

(2R) - 2- am no- 6- ([ (benzyl oxy) - carbonyl ] am no} hexanoate are obtained in the
formof a 10 pale yellowoil. (a Da = -11.7 0.6 at a concentration of 0.5%
in methanol ). Exanple 10 (-)-(4S)-4-(3-Ntrobenzyl)-4,5- di hydro-1,3- 15

thi azol - 2-yl am ne hydrochl ori de The process is performad as in Exarrpl e 2,

starting with N-(texEehyl yl2ry No-[ ((USSn2, TyselFoarbordr] dMditdghenzyl ) et hyl ]
thiourea i-n 80 cnB of aqueous 6N hydrochloric acid. The heating tine is 7
hours. The{l 2oeptdowtylasinsbtatieothinyl) dniend itoataraer @mird then purified
by chromat ography under an argon pressure of. 80 kPa, on a colum of
silica gelPYPaess cie Repkoyned -as3in dixamatler 3. Stemtitg ghftki3@ .@n), el uting
with a dichl gronethane/ met hanol mixture (95/5 by volune). The 25 fractions
cor respond? iyt t9 I?We Epltd ariRehict [ dranzwdevseathoriidse fractions are

comnbi neéj and. th} Decenber 2004 ;5100019 -PCT 83 -
ani exanoate with cm of tert-butyl 1soth10cyanate

in 299 cm® of anhydrous ethanol at a temperature in the
reglgi 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)carbonyl]emino}~2—{{(tert—
15 butylamino)carbothioyllamino}hexanoate are obtained in

the form of a colorless oil. (ai? = -12.5 = 0.5 at a

concentration of 0.5% in methanol).
,Ethy; (2R) -2-amino-6-{ [ (benzyloxy)carbonyl] -

_amiﬁd?ﬁexanoate: 3.9 o’ of thionyl chloride are added
20 to a stirred suspension of 7.9 g of (2R)-2-amino-6-

{[(benzyloxy)carbonyl]amino}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’



‘concentrated under reduced pressure (5 kPa) at a tenB&osBHPEr #9P4% he region
of 40C. 3.90 g of (-)-(49)-

4-( 3- nltrobenzyl) 4, 5--di hydro-1, 3-thi azol - 2-yl am ne h drochl oride are
obtdi ned in'the formof a white solid 20 5 el ting at SFIO@19-ECT _138. 4
0.05 at a concentration of-0.50 in nethanol).

N-(tert-Butyl)-N -[(1S)-2-hydroxy-I|-83- nitrobenzyl)ethyl]thiourea: The
process is performed as in Exanple 2, starting with 5.65 g of ‘
(2S)-2-amno-3 10 (3-nitrophenyl)-I-propanol hydrochloride, 3.7.cnB of
text-butyl isothiocyanate and 3.41 cnB of triethylamne in 60 cnB8 of

et hanol - After stirring for 3 days at a tenperature in the region of 20C:
and t hen peasswmgef 65 kB0 M eserperatwrpdratiure tegide afegi on of 60C;, 3.7
15 cnB of tert-butyl isothiocyanate are added to the reaction medi um and
heati ng i40tGenTeonesidiee fPtaingdrindrakermott sht2Ghewapé terrperature

After an identical work-up, 6.45 of N-(tert-butyl)-N
hydr oxy- IEQQY%@?%%‘Fﬁy?I}%tW]r?Wg]oW%% %R]éltdtﬂrhllr?ed"aﬁ]f“;‘éé‘”t% form of -a

| f RF = 61 40 5/0. ) | u t
U Chlor o TheoSs e Ja%ﬁagrq%a% SoRatior S %Wr%’?&ﬁr%b%fﬁue lica .
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reduce pressure (5 kPa) at a temperature in the reglon
of 40°C. 7.4 g of ethyl (2R)—2—am1n0—6—{[(benzyloxy)—
carbonyl]amino}hexanoate are obtained in the form of a

20 . '
10 pale yellow oil. (a{) = -11.7 £ 0.6 at a concentration

of 0.5% in methanol)-

Example 10

(f)—(45)—4—(3—Nitrobenzyl)~4,5—dihydro—1,3—
715 fhiazol—z—ylamine hydrochloride
The procees is performed as in Example 2,
starting with N-(tert-butyl)-N’-[(18)-2-hydroxy-1-(3-
nitrebenzyl)ethyllthiourea in 80 cm® of aqueous 6N -
Hydreehloric acid. The heating time is 7 hours. The
l20 lproduct-is isolated in an identical manner and then
purified by chromatography undér an argon pressure of .
80 kPa, on a.columnlof'siliea gel (particle size 40- -
63p; diameter 3.5 cm; height 30 cm), eluting with a
dichloromethane/methanoi mixture (95/5 by volume). The
25 fractions corresponding to the expected product are

collected. These fractions are combined and then --



hydrochloric acid, for 10 hours at a tenperature in tﬁéﬁxﬁggFé%O%? 100C.

After cooling the nmedium the precipitate is filtered off and then washed
with 30 cn8 of acetone and 3 tinmes 50 cnB of ether, and dried in an 5 oven
under Teduced pressure (10 Pa) at a tenperature’in -theStegpPda-BET609C. The
filtrate is concentrated under reduce pressure (5 kPa) at about 50C. The
resi due- obtained is taken up in 30 c8B of diethyl ether and the crystals
are filtered off, washed with twice 30 cnB8 of 10 ether and dried in an oven
under the sanme conditions as above. The 2 crops crystallized are conbi ned-
5.65.g of (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- Hydeegynlraisd mindebeneghyedt hybshureadst RFadleatThe process is
performed as in Exanple 2, starting with 7.15 g of ethyl (2S5 --2-

(acet yl ani hgyPeR2tEne i g rbpfehg9i propandare - aRd20. 460§ of ) sddBum

borohydride in 70. ¢ of ethanol. After an_identical 20 work-up, 5.8 g of
N[ (19) - Qﬁ%‘iﬁ 129 L) 18 i aBeReyl) 3-EhhgrPacatuhpménar e obt ai ned in
the form ite .solid nelting at,131C. FEthyl . .
(28)-2-(ag%¥§#%§##ﬁ)% -(%E?J%#%%H%ﬁ%l}g Epﬁpggﬁﬁt%fcanwbétﬁr§9é¥@d -
accordi 59 k@ RV At ada@@e, ((_2_%? L. Megl. o Chegn o4 1995), - 2658. Exanple 11 9
Decenber 2004 ST00019-PCT 85 P :

concigtration cf£70.5% in methanol).
¥ N-(tert-Butyl)-N’-[(1§)-2-hydroxy-1-(3-
nitrobenzyl)ethyl]thiourea: The process is performed as
in Example 2, starting with 5.65 g of (28)-2-amino-3-
10 (3-nitrophenyl)-1-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 an& heating is then continued for a
fur;her 3 hours at the same temperature. After an
: identical work-up, 6.45 g of N-{tert-butyl)-N’'-[(18)-2-
) ﬁydfoi§~l—(3—nitrobeﬁiyl)ebhyl]thiourea are obtained in
20 the form of-a yellow foam. (R¢ = 0.61 in a 40/5/0.5 by
volume mixture of dichloromethane/methanol/aqueous
ammonia, on a Merck 60Fa54r siliéa plate).
(2S)—2—Amino~3—(3—nitrophenyl)—1~pr6panol
hydrochloride: The process is performed as in Example
- 25 2, starting with 5.8 g of N-[(1S}-2-hydroxy-1-(3-

. - -
- nitxobenzyl)ethyl]acetamide in 60 cm® of aqueous 6N



(-)-(4S,5S)-4-Benzyl --5-met hyl -4, 5-di hydro- 1, 3-t hi azglpetetbarbo® The
‘process is perforned as in Exanple 3, starting with 3.9 g of

di ast ereoi somer A of the N5 (tert-butyl)-N-((1S)-1--benzyl

2- hydr oxypropyl )t hifotirea in 46 cnB of ‘aqueous” 6N ‘hydiSFOMI03Si-&Caci d, ~ Af t-er
heating for 5 hours at a tenperature in the region of 100C, . the reaction
mass 1 s concentrated under reduced péessure (5 kPa) at a tenperature in the
regi on of 10 50C. The oil obtained is dissolved in 50 cnB of water; the
solution is washed with twice 50 cnB of dichloronethane. The aqueous phase
I's made al kaline by addition of 3 cnB of 30% caustic soda and then
extracted with 3 tines 50 cnB of dichl oronethane_ The organic 15 extracts
are conbimetkartdl giricchoidr Sodi Linlsalifate: Aftanpdddtumd ijon tdnd
concentration under reduced pressure (5 kPa) at a tenperature in the

regi on ofregio@ <@f SLGPHT. (Afjter (ax;158)y tle -tyediayh- -theret hyl -4, 5 :

di hydro-1, 3-thi azol -2-ylanm ne are obtained in the form 20 of white solid
mel ting RTVURILgatanss | soheeyed (950 AN@7:En washad aviddhchtamti on of 0. 5%

i n et hanol ) N-(tert-Buty])- N'%(lS)3 1- benzyl - 2 hydr.oxypr prl )th| our ea:
The procéds é}csetp%f?‘ef e dsthes BaFpl € Se%‘teé?r't PRg drifdoin

3S 4 | - 2 but anol rrBfth | th
ére)se L2 e et LRSS AL S SR, oo

ST00019- P@Lareglon of 60°C. The filtrate is concentrated under
reducé% 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 cn’® of

.10 ether and dried in an oven uﬁaer the same conditions as
above. The 2 crops crystallized aré combined. 5.65 g of
(2S)—2—amino—3—k3—nitrophenylj—1jpropanol hydrochloride
are obtained in the form of a beige—colore& solid
melting at 188°C. _ |

15 N—[(1S)—2—Hydroxy—1—(3—nitfobenzyl)ethyl]—
acetamide: The process is performed as in Example 2,
starting with 7.15 g of ethyl (23)~2—(acetylaminoi—3~
(3—nitrophenyl)propanoate and 1.46 g of sd@ium
h@rqpiéyide in 70 o’ qf ethanol. After an identical

20 work-up, 5.8 g of N—{(1S)-Znhydroxygl—(3—nitrobenﬁy1)—

_ethyl]acetamide are‘obtained in the form of a whitg
solid melting at 1316C.

Ethyl (2S)-2-(acetylamino)-3- {B—ﬁitrophenyl ) -
propanocate can be prepéred according to Rivier et al.,

25 J. Med. Chem. (1995), 2658.

Examgle 11 L



stirring the mxture for 3 days at a tenperature in t'@%e&"eﬁ%'epﬂoéhf 20C and
-an identical work-up, 15.9 g of an oil are obtained are purified by
chronatography under a pressure of argon (50 kPa), on a colum of 5 silica
‘gel (particlesiize 40,/~63L; dianeter 5 cm: hei ght - of SM0CH.BEPEM) o
eluting with a dichl oronet hane/ ethyl acetate m xture (95/5 by vol urre) The
fractions containing diastereoi soner8A are conbi ned and- evaporat ed under
reduced pressure (5 kPa) at a 10 tenperature in the region of 40C. 3.98 g
of diastereoisomer A of N-(tert-butyl)-N-((1S)-1-benzyl -

2- - hydr oxypropyl )thiourea are obtained in the formof a white solid
nelting at 156C. By concentrating the fractions corresponding to

di ast er eoi soner B unfler- t4, 535 Sabencohned tmetrisyl-01 /2-dilofdh-ast er eoi soner
B of N (text-butyl)-N-((1S5)-I--benzyl-2-hydroxypropyl)thiourea is

obt ai ned ik It ¥ared of-wlgminew solid melting at  116C.

(3S) - 3- Ami no- 4- phenyl - 2-but anol :  The process 20 is performed as in Exanple
3, starting with 17W?%;RﬁOQQ%ﬁul%nR%ﬁformed as in Example 3,

(1S).- 1- benz -2 hydr.o opyl carbamate in 145 cnB of di oxane and 61 cnB of
6. 5N hydrcﬁ: VR ego%tcffr Jr?gs'*'f‘?ﬁe%@‘?mﬁsz*aﬂf £hedperature in the

(39 34 20% %}5‘1’ %Pbuf’@%rﬁi B S DR o o e
HEA %3&@ B Bl B B ALY R ERLERLD) . (7 -

’ for 5eh0urs at a temperature in the region of 100°cC,.
the reactlon mass is concentrated under reduced
pressure (5 kPa) at a temperature in the region of

10 '50°C. The oil obtained is diSéolved in 50 cm® of water;
the solution ig washed with twice'SO cm® of
dichloromethane. The aqueoué phase is made alkaline by
addition of 3 cm® of 30% caustic soda and then extracted
with 3 times 50 cm® of dichlofomethane- The orgénic

15 extracts are combined and dried over sodium sulfate.
After filtrétion and concentration under reduced
pressure (5 kPa) at a temperature in the region of
40°¢, 2.5 g of (=)-(4S,58)-4-benzyl-5-methyl-4,5-
.%ihgdgéfl,3—thiazol~2—y1amine are obtained in the form

.20 of a white solid melting at 89°C. (trans isomer). (aif

= -87.3 + 1.3 at a concentration of 0.5% in methanol).
N-{tert-Butyl)-N‘-((18)-1-benzyl-2-
hydroxypropyl) thiourea: The procéss is performed as in
Example 3, starting with 9.5 g of (38)-3-amino-4-
25 phenyl-2-butanol in 80 cm’ of ethanol and in the

presence of 7.86 cm’® of tert-butyl isothiocyanater”ifter



87 volume m xture of dichl oronmet hane/ net hanol / aqueous 9 %%%?D”Fﬁeé,zo% a Merck

60F254R silica plate) . tert-Butyl (1S)-1-benzyl-2-hydroxypropyl -

carbamate: The process is perforned as in Exanple 3, 5 starting with 2.66 "
- g-of:tert-butyl--(1S)-t-benzyl.-2 oxoprapyl carbamate i nST900aB~-wLTEt hanol , -
with 0.58 g of sodium borohydride. After 4 h 30 mni at'a tenperature in
the region of 20C, the reaction mxt@ee is worked wup in an identical -
manner. 2.7 g of tert-butyl (15)-1 10 benzyl - 2- hydr oxypropyl carbamate are
obtained in the formof a white solid nelting at 125C, as a m xture of

the two di astereoisoners (70/30). tert-Butyl (1S)-I-benzyl-2-oxopropyl -
carbamate: The process is perforned as in Exanple 3, 15 starting with 5 g
of tert-buttilr(ing the henaylr-Fdet Ringd( net Ry leaPar@)cud-0Xeetdnd car bamat e,
16 cnB of a 1M solution of nethyl magnesium brom de in ether, and 100 cn8
of anhydr onesyitoet reefh2dysf wreth.arOnigiertthise ale aotikompc oipl .t @ dfherr eacti on
mediumis stirred for 18 20 hours at a tenperature in the region of 20C
After an 9didemre sbtadmedup argl #rey mofridii esk dygehoomatedyreidhvar e obt ai ned,
and are purified by chromatography at atnospheric pressure on a colum of
silica geMnoEFaft PSS 3 e 3R (5§ &Feder 02 58 eplures @t 20 cn), 25-

el uting with.dichlqronethane.' The fractions, corres%ondi nﬁgto t he expected

product’. arfé ' ¢64 dpar FHES 1497834 e HLBRBERE ~afBit BEA9BEncent r at ed
° DecenberZ%Qﬁica 38 cm), eluting with a dichloromethane/ethyl

acetggé mixture (95/5 by volume). The fracﬁibns
containing diastefeoisomer A are combined-and
evaporated under reduced pfessure-(S kpPa) at a
10 temperature in the region of 40°C..3.98 g of
diastereoisome: Alof-Nf(tert—butyl)-N’—((1S)~1—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‘- ((1S) -1-benzyl-2-hydroxypropyl) thiourea
is obtained in the form of a yellow solid melting at
116 ‘;C .
SRR (38) -3-Amino-4-phenyl-2-butanol: The process
20 ié performéd as in Exaﬁble 3, starting with 17.6 g of
tert-butyl (18)~1-benZyl—2—hydroxypropylcarbamate in
145 gne-of dioxane and 61 om’® of G,SN hydrochlorié
dioxane, stirring for 16 hou:s at a temperature in the
region of 20°C. After an idénticai work-up, 9.56 g of
.25 (38)—3~amino—4—phenyl—z—butanol are obtained in the
form of an orange-colored oil as a mixture of the fwo

diastereoisomers (80/20). (Reg = 0.25 in a‘40/5/0.5 by



ST00019- PCT 88 under reduced pressure (5 kPa) at a tegmaiipee200 t he
‘region of 40C. 2.82 g of tert-butyl (15) --1--benzyl-2- oxopropyl carbanate
are obtained in the formof a white solid nelting at 62C. 5 tert-Butyl

19) - l.- benzyl : 2- (et hoxy(net hyl ) - am no] - 2- oxoet hyl car process
fs %erforneé as In Exanple 3, starting with 26.5 g oquﬂ¢§¢;?
phenyl al ani ne, 22 cnB of N nethyl nor line, 13 cnB of | sobut yl .
chl oroformate and 10.14 g of N, O-di methyl - - 10 hydroxyl am ne hydrochl ori de
in 300 cnB of dichloronethane. The product is worked up in an identical
manner and then purified by chromatography at atnospheric pressure on a

. colum of silica gel (particle size 63-200; dianeter 6 cm height.25 cnm),

713 Db I Th
Fract ons ekt HALARLE' ST IAE B RSEBhe Bhetito Lol ong 1 abifon
are conbi ngghaond, | tg}grhq@&c 2%@25%7%%Cﬂr af%q_lé%%q pressure (5 kPa) at a

tenperature in the region o tert-butyl 20

(1S)-1-benzyl - 2- [net@ggyﬁm§g§mﬂbfgmlgﬂbéhz§§q§ﬂ %;é%#ﬁ%ﬁﬁ%ﬁ%are obtained in

the formof a colorless oil. 0.65 I'n m Xt ur e of
di chl or omathaneatames hame ,p:mt@sw@l@&@f@é@%lé |G mRlRIR) 3,25 - Exanple

12 9 Decenber 2004
5 starting with 2.66 g of tert-butyl (1S)-1- benzyl 2-
oxop:gpylcarbamate in 25 cm® of ethanol, with 0.58 g of
sodi&ﬁ borohydride. After 4 h 30 min at a temperatﬁre
in the region of 20°C, the reaction mixture is worked
up in an identical mammer. 2.7 g of teft—butyl (1§)~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)-1-benzyl-2-oxopropyl-
carbamate: The process is performed as in Example 3;

15 starting with S g of tert-butyl (iS)-l-benzyl-2--
[methoxy(methyi)amino]—2—oxoethylcarbamate, 16 em® of a
1M solution of methylmagnesium bromide in ether, and
IOO.CES of anhydrous tetrahydrofﬁran. Once the reaction
s ebﬁﬁlete, the reaction medium is stirred for 18

20 hours at a temperature in the region of 20°C. After an
| ideﬁtical work—ﬁp, 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—2009; diameter 3;5 cm; height 20 cm) ,

25 eluting with dichloromethane. The fractions

corresponding to the-expected produét.are collecté&i

" These fractions are combined and then concentrated



ST00019- PCT 89 (-)- (4S)- 4- (4- A nobut yl ) - 4, 5- di hydr o- 1° 32CMeL2874 2. 1 ani ne
di hydrochl ori de The process is perforned as in Exanple 9, starting with
0.59 g of ethyl (2S)-6-{[(benzyl oxy)- '

car bonyl ] am ne}-2-{[.¢tert-butyl am no) carbot hi oyl ] am nopdegpsosss in 6 cnB
of 6N hydrochloric acid. After concentration of the reaction nmedi um under
the sane conditions, the foamobtainggl is taken up 3 tines in diethyl

ether and the phases are separated each tinme 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 dried under reduced pressure (5 kPa) at a

tenper at Uigads f@aﬁ@@dr§ 905 P& 29Ck99)3ét9a0Ee&pér%é a43h4e Ml NO-
butyl)-4,5-di hydro-1, 3-thi azol - 2-yl am ne di hydro- chloride in the f or m of

cream col psgtowryst adsc ek {809y af &égglbﬁeYla(ﬂS)—l -bed2yP-20.6 at a
concentration of 0.5%in 20 nmethanol). Eth

(2S) - - 6- { pxtdyenayy DxyYicandoayitandhodiRed in the form of a white

{[ (tent-butyl am no) carbot hi oyl ] ami no }hexanoate:-The process is perforned
as in ExasplidOnebtingiag 6220. 0.42 g of benzyl -
(5S) - -5-am no- 6- hydr oxyhexyl carbamate 25 -and 0. 24 cn8 of tert but yl

i sothi®dcyanate in 30eehatBwtyl (18)-1l-benzyl-2-[methoxy(methyl)-

amlnolrz~pxoethylcarbamate: The process is performed as
in Exé%ple 3, starting with 26.5 g of L—N—Béc—
phenylalanine, 22 cm® of N-methylmorpholine, 13 cm® of
isobutyl chloroformate and 10.14 g of N,0O-dimethyl-

10 hydrokylamine'hydrochloride in 300 cm® of
dichloromethane. The product is worked up in an
identical manner and then purified by chromatography at
atmospheric préssure on a‘column of silica gel
(particle size 63-200u; diameterAG cm; height 25 cm),

15 Veluting with a dichloromethane/methanol mixture (97/3
by volume). The fractions éontaining the expected
product are collected. These fractions afe cdmbiﬁed and
then ggncentrated under reduced pressure (5 kPa) at a

lﬁémpéféture in the region of 40°C. 17.1.g of tert-butyl

20 (15)-14ben2y1—2—[methoxy(methyl)amiﬁd]—2—
oxoethylcarbamate are obtained in fhe form of a
colorless oil. (Rg = 0.65 in a 97/3 by volume mixture of
dichloromethane/methanol, on a Merck 60F;sr silica
plate)

25
Example 12




ethanol at a tenperature in the region of 20C for 3 99MRCEMbEF 2904
ST00019- PCT 90 days. The reaction is conpleted by addition of a further
0.48 cnB of, isothiocyanate foll owed by heating for 1 hour at a
‘tenmperature in-the region of 80C. After an identical \#fdodins-ghf g of
ethyl . (2S)-6 5 {((benzyl oxy)carbonyl]am no}-2-([(tert-butyl am no)

car bot hi oyl ] am ao} hexanoate is obtainggd in the formof a beige-colored oi
with a tendency to crystallize. (Rf = 0.62 in a 90/10 by volune m xture of
di chl or omet hane/ met hanol , on a Merck 60F254R silica 10 plate). Benzyl
(5S) - 5-am no- 6- hydroxyhexylcarbanate A mxture of 4 g of benzyl
(5S)-5-{[(tert- butyl oxy)carbonyl]an no}. - 6- hydroxyhexylcarbanate 30 cnB

of trifluoroacetic agig-ppg) 20 caBaRfntbano) -4 S S3idy §§ﬂ3¥go 2 ST00019 PCT

temperature in the region of 20C for 2 hours. 9 Dece

91 After cthiepbla2+phaniné heilwReddonorggs um under reduced pressure (5
kPa) at a tenperature in the region of 40C the residue obtained is taken

up i.n 50'cnB of watEne grbowsheis Wwailfdmiat a]é)(ircrﬁica@ziplth et hyl ether- The
aqueous phase is separated out after settllng has take place, basified
wi t h sodi uﬁt%ﬁiﬁyéﬁ\amtluooﬂ%mf ethyl (28)-6-{[(benzyloxy)- R

5 carbonyl]amlno}—Z—{[(tert—butylamlno)carbothioyl]—
amlno}hexanoate in 6 cm® of 6N hydrochloric acid. After
concentratlon of the reaction mediium under the same
conditions, the foam obtained is taken up 3 times in
diethyl ether and the phases are separated each time

10 after settliﬁg has taken place, and the remaining
insoluble material is then taken up in 10 cnﬁ'of
gcetonitrile. The resulting crystalline prodﬁct 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 (-)-(4S)~4-(4-amino-
butyl)~4,S-dihydro—l,3ﬁthiazol—2—y1amine dihydro-
chloride in the form of-cfeam—colored crystais melting
at i70°C.

iy

20, . '
4alr.§;r15.5 * 0.6 at a concentration of 0.5% in

-20 ﬁethanol).
| Ethyl (28)—67{[(benzylpxy)éarbonyl]amino}—z—
{ [{tert-butylamino) carbothioyllamino}hexancate: -The
 procesé is performed as in Example 9, starting with
0.42 g of benzvyl (SS)~5—amiﬂo—6—hydroxyhexylcarbamate

25 and 0.24 cm’ of tert-butyl isothiocyanate in 30 com® of

. L
. ethanol at a temperature in the region of 20°C for 3



and then extracted with 3 times 100 cnB of di chl or onBtHESREPETRP 4 onbi ned
extracts are washed with aqueous sodium chloride solution and then dried
on rmgnesi um sul phate, filtered and concentrated under reduced pressure
(5 kPa) .at astenperature in-the region of 40C. 2:0 g-SFOGRLIYPCT = -
(5S)-5-am no-6- hydroxyhexyl carbamate are obtained in the formof a white
solid-nelting at 82C. Benzyl (5S)-5-4¢tert-butyloxy)carbonyl]-

am no}- 6- hydr oxyhexyl carbanmat e: The process is perforned as in Exanple 9,
starting with 7 g of nethyl (2S)-6-[(benzyl oxy)carbonyl]am no}-2-{[(tert-
but yl - bxy) car bonyl ] am no} hexanoate in 70 cnB of ethanol, 35 cnB of
tetrahydrofuran, 1 g of lithiumchloride and 0.81 g of sodium borohydride.
After 16 BUES Bhe ar&SAPESAL U EcohPlEb8arBgi QadotidACort he reaction mass is
filtered and the fi-lter cake is washed with ethanol. The resulting
filtrate Fercnacentat e wilarsomdiumsthnare sl iowdd KRa)hed t Bng enper at ur e
in.the region of 40C. After dissolving the residue obtained in 150 cn8 of
di chl or onebhabehowasht ng wetbetatgee 100 ch8 oveégdodecEnBBPC2004 ST00019- PCT
92 aqueous sodium chloride solution and twi ce 100 cnB water, drying over
nagne5|unAEUéphamel@ﬁ@ti¢@hJqukt@mce%tﬁaglﬁé ahhﬁl {BE) sfime condi tions. as

above, 5 2 of benz (59 {[(test-but on ) car bonyl ] am no} - 6-
‘{[(benzyloxyycarbonyllamlno} 2-{1{ ter butylamlno)—.

carbothioyl]amino}hexanoate is obtained jin the form of
‘a bei&é—éolored 0il with a tendency to crystallize; (Re
= 0.62 in a 90/10 by volume mixture of
:dichloromethane/ﬁethanol, on a Merck 60F;5r silica
10 plate). .
" Benzyl (58)-5-amino-6-hydroxyhexylcarbamate:
A mixture of 4 g of benzyl (58)-5-{[(tert-
butyloxy)carbonyl]amino}~6—hydroxyhexylcarbamate( 30 cm’
of trifluorcacetic acid and 20 cm’ of ethanol is stirred

15 at a temperature in the region of 20°C for 2 hours.

%



hydr oxyhexyl carbamate are obtained in the formof a wybecesidrdoo®l ting at
67C. Methyl (2S)-6--([benzyl oxy)carbonyl]am no}-2 .

(f(tert-butyl oxy)carbonyl]am no}hexanoate: 4.8 g of d| tert butyI

di carbonat e are-added;- under an inert - atnosphere,. 3; :%f Iutlon
-of 6.6 g of Ne-CBZ-L- |lysine nethyl ester hydrochlor| ein 66

nmet hanol and 66 cnB of tetrahydrofurgg, cooled to a tenperature |n t he
region of 0C, followed by addition of 7 cnB of triethylam ne and 10 cn8B
of nmethanol. After stirring the mixture at a tenperature in the region of
SC for 2 hours and then at about 20C for 2 hours, the reaction mediumis
concentrat ed under reduced pressure (5 kPa) at a tenperature in the region

of 40C. Th [ di chl or onmet hane and t he
sol uti on |§f&§§h€ ceﬂ %ﬁg éﬁ%%ﬁh %ver %ﬁe3|un1sulphate

filt d upglegpd 7 g of
u hi{e(zz?é%ﬁ?ffsaﬁéﬁ%%)Q%rb%n*;ﬁzn%m}Lz L g e

car bonyI ] aot nof hex afteat Lo @ud® bt Hatkd Nid hea rﬂgpfui" 5(;:r ol ored oil.
(Rf = 0.90in a 90/10 by volunme mxture of dichloronethane net anol, on a

Mer ck 60F2G4eT . mcﬂlmhﬂ:@tvﬁ)th GdbeetEy @04 rSHEIRRRY1PEENe3 Exanpl e 13

( 4S, 5R) - 4- Benzyl - 5- et hyl - 4, 5-di hydro-1, 3- thiazol -2-yl am ne
The agueous phase is separated out after settling has
takeﬂgplace, 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 thgn 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 {(58)-5-amino-6-
hydroxyhexylcarbamate are obtained in the form of a
white solid melting at 8260.

Benzyl (58)—5—{[(tert—butyloxy)carbonyl]—
amino}-6-hydroxyhexylcarbamate: The process is
performed as in Example 9, starting with 7 g of methyl
(2S)ig—{[(benzyloxy)carbonyl]amino}—2-{[(tert— |
but?lbky)carbonyl}amino}hekanoate 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

rtemperature_in the region of 20°C; the reaction mass is
filtered and the filter cake is washed with ethanol.
iThe re;ulting filtrate is concentrated under reduced
pressure (5 kPa) at a temperature in the region of

- -
40°C. After dissolving the residue obtained in 150 comd

Aof dichloromethane, washing with twice 100 cm® of



The process is perfornmed as in Exanple 3, starting witPeesmpeg2ge4

di astereoi soner B of N-(tert-

butyl f-N --((iS)-1-benzyl -2-hydroxypropyl)thiourea which is heated to a

t enper at ur e -i-n-the- r-egi on of 100C for 5 .-houks-i:n 8. 3ge@8oakb-pgdeous 6N -
hydrochloric acid. After concentration of the reaction nedi um under
reduced pressure (5 kPa) at a tenpgrature in the region of 50C, 50 cn8 of
wat er are added to the residue obtained and the solution is then extracted
with 3 times 25 cnB of dichloronmethane. The aqueous phase is made al kal i ne
by addition of 0.5.cnB of 30% caustic soda and extracted wth 3 tinmes 50
cnB of dichl oronmethane. The extracts are conbined, dried over sodium

sul phat e o duddf ethdfith b SeRcehfitalioh Wdel/ieduae Rhpssyre (5 kPa) at

a tenperature in e region of 5 An ol l 1's obtailne is purified

by chrom@&@ﬁpwﬁrf%erov_@& HaGRR ARES IS HAe > BrkiPEi @ 1§ col umm of silica
gel (particle size 40-63i; dianeter 2 cm height 28 cm, eIutlng,m4th .a

di chl or onRiran/ @iy @indsrX ttiiee sefl divdlonehs abbed,r actd Qs
cont ai ni ng-the expected product are collected. These fractions are

conbi ned cehdberlaerl. (&) cER{r{dtted tuHthen Loegy) cedbphed Jukd nEd 4d2a) at a -
tenperature in the region of 40C. 0.10 g of (4S)-4--. 9 Decenber 2004
ST00019- PeTrexvibezillcasbmpiclyg age5-offitimided: in3thiei dpoin 2iylaami ne is _
obtained in the formof a pale pink solid nelting at 90C to beconme pasty
(m xt ur e WLt %ﬂ%@e@ﬁ%ﬁ@ﬂs@%@%"c- o -
o ¥ Methyl (2S)-6-{[benzyloxy)carbonyl]amino}-2-
{[{tert-butyloxy)carbonyl]lamino}hexancate: 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-

lysine methyl ester hydrochloride in 66 cm’® of methanol

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-gsmperature in the region of 40°C. The residue
ohtainéa is téken up in dichloromethane and the

solution is washéd ﬁith'loo cm® of water, dried over
magnesium sulphate, filtered and concentrated under the
-same conditions as above. 7 g of methyl (231—6—"

{ [ {(benzyloxy)carbonyl]amino}-2-{[ (tert-butyloxy) ~
cafbonyl]amino}hexanoate are obtainea in the form of a
cream-colored oil. (Rf = 0.90 in a 90/10 by volume

mixture of dichloromethane/methanol, on a Merck GOF;uR

'silica plate) .



of cis [(4S,5R)-4-benzyl -5-methyl - 4, 5-di hydro- 1, 3- t hiPRYTP A ne] 18%
of trans [ (4S, 5S) - 4-benzyl -5 net hyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne]) .

(Rf =0.15 in a 95/5 by volune m xture of dlchloronethane/nethanol, on a
N@rck 60F254R.-si li-ca pl ate Exanpl e ‘14 .-

(-)-(4R)-4-Butyl -4, 5- glhydzo 1, 3-thi azol - - 2- ylan1ne oxgigpé ﬁgTbrocess IS
performed as in Exanple 1, starting th 2.3 g of .
N-(tent-butyl)--N-[ (1R -I-butyl- 2-hydroxyethyl)thiourea in 32 cnB of
aqueous 6N hydrochloric acid. After concentration under reduced pressure
(5 kPa) at a tenperature in the region of 5 }C, , =the residue obtained -is
taken up in 10 cnB of water and then nade alkaline by addition of 2 cnB8 of
30% caustic soda. After extraction-with 3 tines 50 cnB of_ _ _

di chl oronet hane, the organic extracts are conbined and dried over sodium
sul phat e amdameneendrated under reduced pressure (5 kPa) ata tenperature

in the regiron. of 40C. 1.37 g of a yellow oil are obtained the oxal ate of
which is prepared ini4ddestpld-ovémg, NWBLmet(ggjgtgjul g g of the above
oil in 1 cnB of 9 December 2004 STQ0019--PCT 95 acet 4 g of oxalic

aci d di ssotihviszoh-2-yhBuiofe acetone is added. After preC|p|tat|on of the
salt, the nmediumis diluted with 5 cnB of acetone ‘and filtered.
The process is performed as in Example 3,
startlng with 0.7 g of dlastere01somer B.of N- (tert—

’ butyi? -N'-((18)-1-benzyl-2- hydroxypropyl)thlourea which
is heated to a temperature in the region of 100°C for 5
hours in 8.3 cm® of agueous 6N hydrochloric acid. After-
concentration of the reaction medium under fe@uced
pressure {5 kPa) at a temperatufe 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 ére
combined, dried over sodium sﬁiphate, filtered and then
cbneentrated under.reduced pressure (5 kPa) at a
&empeﬁaﬁure iﬁ the region of 50°C. An oil is obtained;
which is purified by cﬁromatography under an argon
pressure of 50 kPa, on a colummn of silica gel (particle
size 40-63n; diameter 2 cm; height 28~cm), eluting with

a dichlorOmethane/methanol mixture (95/5 by volume).

The fractions contalnlng the expected product are
collected These fractions are comblned and then

-
concentrated under reduced pressure (5 kPa) at a ”

. temperature in the region of 40°C. 0.10 g of (4S)-4-



The crystals are washed with twice 4 cnB of acetone amthddaaihedph@e i n an
‘oven under reduced pressure (10 Pa) at a tenperature in-the.region of 40C
0.26 g of (-) - (hR) -4--butyl-4, 5-dihydro-1, 3-thiazol-2-ylamne oxalate
~is obtained in‘the:form-of a white solid nelting ‘at 8TCO0Aa-®RCE -7 under a
589 nmNa lanp and 20 (x p = -70.1 1.2 under a 365 nm Hg | anp,
concentration of 0.5%in nethanol). 9 (tert-Butyl) -N - [ (1R
- -1 -butyl--2- hydroxyethyl]thiourea:. The process is perfornmed as in
Exanple 2, starting with 1.14 g of (2R)-2-am no-2- butyl-1-ethanol and 1. 36
cnB of tert-butyl isothiocyanate in 15 cnB of ethanol, with stirring for 18
hours ‘at a tenperature in the region of 20C and then-for 3 hours in: the
regi on ofpb&0%,1 44 ties th e S d ity dao-of, 3-hshirerat-i2on 1aRdingnignder reduced
pressure . (5 kPa) at a tenperature in the region of 40C 2.38 g of
N--(tert -divtyinedN i () -fobutod -2 -pdiyd mobnketdodlijd meduriewy ate obt ai ned in
the formof a yellowoil. infrared spectrum (CH2C12):3620.; 4430; 4410;
2960; 15690°Q509;bdd9fs HETE atRixt20% off 'diatRrepisomestsex®23 : 3.7 g of
L-norl eucine  methyl ester hydrochloride are dissolved in 20 cn8 of
Decenber @002 STHOPLARICT dBn@fler> ~mRidHeduired et -8 aqueous sodi um

carbonate _ solution to obtain a pH of 10 is added to this stirred
thiazol-2-ylamine] 18% of trans [(4S5,58)-4-benzyl-5-

methyl-4,5-dihydro-1,3-thiazol-2-ylamine]}. (R¢f = 0.15
in a:§3/5 by volume mixture of
dichloromethane/methanol, on a Merck 60F;sr silica

plate) .

Example 14 _ .

t—)~(4R)—4—Buty1—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 éoncentration under reduced
préséure (5 kPa) at a temperature in the region of
5@°C;;;he residﬁe obtained ‘is taken up in ;0 cm® of
watef and then made alkéline by addition of 2 cm® of 30%
caustic sodé. After extraction .with 3 times 50 c’ of
diéhloromethane, the organic extracts-afe combined and
dried over sodium sulphate and concentrated under
reduced pressure (5 kPa) at a température in.;he regipn.
of 405C. 1.37 g of a yellow o0il are obﬁained, the

oxalate of which is piepared in the following way:rﬁ_

starting with 0.3 g of the above o0il in 1 cm® of



solution at a tenperature in the region of 20C. The gegicdmbes2@4 ract ed
wth 3 times 50 cnB of ethyl acetate. The extracts are conbined, dried
over sodium sulphate, filtered and concentrated under.. reduced pressure
- (5 kPa) .at.a.tenperature in the region. of .50C..2.95 ggq ﬁ. Witgh?é L
(2R) - 2-am no- 2-butyl acetate are obtained in the formof a yeél oW oi I . The
process is then perforned as in Exarggle 2, starting with 2.9 g of nethyl
(2R) - 2-am no- 2-butyl acetate and 1.14 g .of sodium borohydride in 50 cnB of
et hanol. The reaction is carried out at a tenperature in the region of
--15C and the reaction nediumis then stirred for 18 hours at a
tenperature in the region of 20C, and finaIIy for 1 h 30mnat a

tenperaturg |§ t he. ?gl on gf 8(_9% Agtte at i q1n of; the reaction
mass under 2Feateed pfésduPe PEIKER) %& i h8%r egi on of
50"CG, -t-h d chr nder a :
pressure O c%?g%%u%§89§§é§e AféeP%#&frﬁgn%l |c°g§1}e HQ%II che si ze 40-63;

di anmet er 2me8§hmh§bgailgge&n*1tﬁlytéﬁKJd@ BQe%poXEHHefgit@£Q¥|
acet at e/ net hanol (80/20 by volune). The fractions containing the expected

product areneogbysesl andré heash6@NEEIN ek under. bEdHéééoﬁéeéﬁHre (5 kPa)
at a tenperature.in the region of 40C 1.2 g of (2R)--2--:"O am nohexanol

are obt ai neﬂemndi:hedfimrramfommﬂddﬂﬂlféﬁlﬂ:d%czﬁ:m@hr%oq408§%0&% PCT 97 has
a tendency to crystallize. (cLD = +2.6 0.4 at a
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. (OLD = -7 under a 589 nm Na. lamp and

@ = -70.1 * 1.2 under a 365 nm Hg lamp, at a

concentration of 0.5% in methanol).
N—(tert—Butyl)—N’—[(iR)—l—butylHZ—
hydroxyethyi]thiourea:_The process is performedras in
Example 2, starting with 1.14 g of (2R)-2-amino-2-
butyl-l-ethanol and 1.36 cr’ of tert-butyl |
isothiocdyanate in 15 cm’ of ethanol, with stirring for
18 hours at a temperaturé in the region of 20°C and
then for 3 hours in the region of 60°C. After
. ZOAEéEEration of the reaction medium under réduced
pressure {5 kPa) at a temperature in the region of
40°C. 2.38 g of N-(tert-butyl)-N‘-[(IR)-1-butyl-2-
hydrdxyéthyl]thi&urea are obtained in the form of a
‘yellow oil. Infrared spectrum (CH,Cl,):3620; 4430; -4410;
2960; 1560; 1500;'1395; 1375 and 1205-cmd.
(2R) -2-Aminohexanol: 3.7 g of L—norleucigg

methyl ester hydrochloride are dissolved in 20 cm’ of



concentration of 0.5%in nethanol). Exanple 15 (+) - (B aPRy -

5-di hydro--1, 3-thiazol-2- ylam ne hydrochloride The process I's perforned
as in Exanple 1, starting with 11.86 g of N[(2S)-2-hydroxypropyl]-N --
tert:- butylthrourea i 168 cn8 of aqueous 6N hydrocM(ﬁ%, TRET Af ter
heating for 3 hours at 'a tenperature, in the region of 100C and an
~identical work-up, 2.30 g of 96

(+)-(5S)-5-net hyl -4, 5-di hydro-1, 3--thi azol -2-yl ami ne hydrochl ori de are
obtained in the formof a white solid nelting at 173C. (a n = +73.8 1.4 at
a concentration of 0.5%in methanol). N- - [ (2 S) -2 -Hydroxypropyl ] -N
.- tert- butylthiourea: The process is perforned as. in Exanple 1, starting
with 5 gweftefr+) ThS) réqanired- 2nprnopanbl agndous. ﬂ@dgumfcaeben@ueyl
i sot hi ocyanate in 60 cnB of ethanol. After stirring the reaction nedium for
5 hours sgflugivanmper abtpénia PHeOﬁeéﬂthoﬂdQ@@ Bpdthhenstivrednt rati on
under reduced pressure (5 kPa) at a nperature in_the region of 50C, the
white solScdutdpraphed FSTPgKarvEp ih Hhétﬁ?gl%?h%ﬁ 29he- stdpension is

ﬁ’?k%f“e%ﬁénﬁi%ﬂe%%%%t%ﬁ IPH"a Bloerosl sBopGriuie- pT 08 -

butyl thigurea.are Rt alped Ll LPg LohBigla? WL 895t Ysoqium
sulpha?e, filtered and concentrated under. reduced
pressefé fS kfa) 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 0il. The process is
then performed as in ﬁxample 2, starting with!2.9 g of
methyl (éR)~2—amino—2—but§lacetate 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 temperafure in the,region of 80¢C. After
concentration. of the reaction mass uﬁder reduced
preseure {5 kﬁa) at a temperature in the region of
58°C, ‘the residue obtained is pﬁrified by
chromatography under a pressufe ef argon (50 kPa) on a
column of silica gel (partiele size 40-63u; diameter 2
cm; height 20 cm); eluting with a mixture of ethyl
acetate/methanol (86/20 by volume). The fractioﬁs
eontaining the expectea product_are combined and then
coneentrated under reduced pressure (5 kPa) at a

temperature.in the region of 40°C. 1.2 g of (2R)-2-7

aminohexanol are obtained in the form of an oil which



mel ting at 106C. Exanple 16 (-)-(4S)-4-Cycl ohexyl met hyIBSFeB047 ROt o- 1, 3-

t hi azol - 2-yl am ne The process is perfornmed as in Exanple 1, starting with
11.1 g of N-(tent-butyl)-N-[(1S)-I- cycl ohexyl nmet hyl - - 2- hydr oxyet hyl ]
“'thioureain 110 cnB-of+ saqueous 6N hydrochl oric- aci-d: nerdgebat a
tenperature in the region of 100C for 2 hours. By neans of an identical
wor k-up, 3.6 g of (-)-(.49)-4 Q7

cycl ohexyl net hyl - 4, 5-di hydro-1, 3-thi azol -2-ylamine are obtained in the
formof a white solid nelting at 169C.. ((X20 =-33.9 0.8 at a

concentration of 0.5%in nethanol).
N-(tert-Butyl)-N-[(iS)-i-cyclohexyl methyl-2 hydrox rethyl]Jthiourea. The

process i shperéoterdensyi tio Bxapptel Bizst ardfho- widhe & b & of- Gr) -- (29
--2--am no-3 cycl ohexyl -1 -propanol and 9.8 &nB of tert-butyl

isothioc n 79 cnB_of efhanol. The reaction nediumis stirred for 72
hours at a&%r%%#a?ﬁ%nl%ft eg?ejgrr‘orﬁe ﬁ‘n‘?%’o After concentration of the

reaction nmass under reduced pressure (5 kPa) at a tenperature in the
‘region of 50C, the oil obtained is taken up in 110 cn8 of cold petrol eum
ether. Thesgdnsialpsare filtered off and 9 December 2004 ST00019- PCT 99-

dried under Teduced pressure (10 Pa) at a tenperature in the .region of
60C. 11.1 g of N-(tegirbis))sMethyl-4,5-dihydro-1,3-thiazol-2-

ylam%ge hydrochléride
. The process is perfd:med as in Example 1,

~starting with 11.86 g of N-[(25)—2-hydroxypropyl]—N}—-
tert-butylthiourea in 168 cm’ of aqueous éN 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
(+)—(SS)—5—methyl—4,5—dihydro—l,3—thiazol;2—ylamine
hydrochlpridé are obtained in the form of a white solid

. 20
mgltlng at 173°cC,. (OcD = +73.8 * 1.4 at a concentration

0f 0.5% in methanol).

N-[ (25) -2-Hydroxypropyl] -N'* - tert-
butylthiourea: The process is performed as in Example
i, sta¥rting with 5 g of (+)~(S) l-amino-2-propancl and

| 8.43 &ﬁof tert-butyl 1soth10cyanate in 60 cm® of
ethanol. After stlrrlng the reactlon medium for 5 hours
at a temperature in the region.pf 20°C and then
concentration under reduced pféssure (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 Nw[(2S)—Z—hydrqupropyl]—N'—tert-



[(1S)-1-cycl ohexyl met hyl - 2- hydr oxyet hyl )t hi ourea are °JHR&MELZPH t he form
of a white solid nelting at 97C. Exanple 17

(+) - (4R) - 4- Cycl ohexyl met hyl - 4, 5-di hydro-1, 3 t hi azol - 2-yl ani ne hydrochl ori de
- The "process #i“s-:performed as in Exanpl'e-1l, starting wWTe0Q19-pCof e :
N-(tert-butyl)-N-((1R) -1- cycl ohexyl net hyl - 2- hydroxyet-hyl Jthiourea in 28
cnB of aqueous 6N hydrochloric aci @8by heating at a tenperature in the
region of 100C for 2 h 15 mn. By neans of an identical work-up, a solid
is obtained which.is purified by dissolution in 15 cnB of water and
extraction wwth 10 cnB of dichl oronet hane. The aqueous phase is nade

al kaline by addition of 10 cnB of IN sodium hydroxide and is extracted
“with tw estll uhibuafea elrylotsadeist én Bhe dorhi pEdaotharieCc seitigacts are
concentrated under reduced pressure. (5 kPa) at a tenperature in the
regi on omed®.iGg Hte U0ELA@.ti ng paste is taken up in twice 20 cnB of diethyl
ether. The solid 1is filtered off and dried in an oven under reduced
pressure (10 Pa) at a tenperature in the region of 60C. 0.4 g of
(+)-(4R)-4-cycl ohexyl met hyl - 4,5--dihydro- 1, 3-thi azol - 2-yl am ne

hydr ochl &Haa®@lies 16t ai ned in' the 9 Decenber 2004 ST00039- PCT 100 form eof a

white solid neltln at 16 C. c . 2D = +31. 0.9 at ncen ratlon of 0.5%
i n. met hanol ). (tlert yﬁfﬁ% H%aﬁﬁy ﬂoﬁe?ygﬁgyﬁﬁ ; 5 .
thiazol—z—ylamlne

4

5

* The process is perfdrmed as in Example 1,
starting with 11.1 g of N-(tert-butyl)})-N'-[{1S8)}-1-
cyclohexylmethy1~é—hydroxyethyl]thiourea in 110 cm’ of
agqueous 6N hydrochloric acid maintained at a ]
température in the region of 100°C for 2 hours. By
means of an identical work-up, 3.6 g of (-)-(48)-4-

-cyclbhexylmethylf4;5-dihydro—l{3—thiazol-2—y1amine are
obtained in the form of a white solid melting at 169°C.

(ai? = -33.9 £ 0.8 at a concentratlon of 0.5% in

methanol) .

N—(tert—Butyl)—N'—[(1S)—l—cyclohexylmethyl—z—
hyd;bxgéthyl]thiourea: The ﬁrocéss is performed as in
EXarpis 3, starting with 8.1 g of (+) - (28) ~2-amino-3-
éyclohekyl—l—propanol and 9.8 cm® of tert-butyl

. isothiocyanate in 79 cn® of ethanol. The reaction medium
is stirred for 72 hoﬁrs éf a temperature iﬁ 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 o0il obtained is taken up in 110 e’ of cold

Ed

petroleum ether. The crystals are filtered off and



‘hydroxyet hyl ]t hi ourea: The process is perforned as ingDeéﬁ%T%O%, starting
with 4.89 g of (2R)-2-am no-3- cycl ohxyl-I-propanol and 5.9 cnB8 of -
tert-butyl isothiocyanate in 48 cnB of.absolute ethanol. After -stirring
-for 5-.days-at-.a-tenperature in the region of .20C,. the &La¢s{Prplpdiumis
concentrated under reduced pressure (5 kPa) at a tenperature in the region
of 40C. The solid obtained is taken in 200 cnB of petrol eum ether and
the insoluble material is then filtered. off and air-dried 2.96 g of
N-(tert-butyl)- N -[(1R)]-1-cycl ohexyl net hyl - 2- hydr oxyet hyl Jthiourea are
~obtained in the formof a white solid. (Rf = 0.29 in an ethyl

“acetate/cycl ohexane m xture, on a Merck 60F254R silica plate)

2R) - 2- Am : 6SS |s erformed as in |
Exa%ple l.dﬁﬁéﬁiéﬁﬁf%gy%?Uée&) ethyl hﬁ%F§£ Eri %t %?E?B%E?ylproplonate
and 1.93 i Q{héqelég#h P Qo hysd de.Ll N 392 -0k qiB( 25 -2b50l e#‘if §f hanol at about

5C for 10 m nutes e nediumis warned to roomtenp ure and stirred
for a furtW&msﬁ%ILé¥h1dﬁdk#ﬂﬁéthyﬁiﬂ—ﬂ¥uﬂdi¥béﬁﬁiYEEfb&%E&“a C and addition
of a further 40.94 g of borohydride, followed by .stirring at a tenperature
in the regiumiofe@0@ fuite Epran Refc anbari t200b IS MUO- R d0haurs, the -
reaction mediumis concentrated under reduced pressure(5 kPa) at a
tenperature in the region of 400C. A solid is obtained, which is purified
by Example 17 -

=

{(+) - (4R) -4-Cyclohexylmethyl-4, 5—dihydro-i’, 3-
thiazol-2-ylamine hydrochloride | .
The process ié performed as in Example 1,
starting with 2.9 g of N- (tert-butyl)-N’'-{(1R)-1-
cyclohexylmethyl—Z—hydroxyethyl]thiqufea_in 28 énﬁ 6f
agueous 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
extfactidn with 10 cm’ of dichloromethane. The agqueous
phase is made alkaline by addition of 10 cm’ of 1N
sqdiuﬂihydroxide and is extracted with twice 15 cm’® of
.athylzacetate. The combined organié extracts are
concentrated under reduced pressure (5 kPaf ét a
temperature in the regiom 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 ir the



chromat ogr aphy under a pressure of argon (100 kPa) O”Q%ec%ﬁ{b‘érﬁoél’_{] silica
gel (particle size 40-63 g; 320 g), eluting with pure nethanol. e

fractions containing the expected product are coll ected. These fractions
ar e -.conbi ned--and: -t hen-concent rat ed -under reduced :preggwod1opdea) at a
tenperature in the region of 40C. 5.16 g of

(2R) - 2- am no- 3- cycl ohexyl - 1- propanolggare obtained in the formof a sticky
white solid. (Rf = 0.25 in nmethanol on a Merck 60F254R silica plate)

Et hyl (2R)-2-am no- 3--cycl ohexyl propi onate: The process is perfornmed as in
Example 2, starting wwth 10 g of O0-cycl ohexyl-(D)-al ani ne hydrochloride in
96 cnB of absolute ethanol, by treating it with a stream of dry hydrogen

chl ori de fatrnd deMaRHELE &dTid hee TEHPMOT16DC f ofe 20 =i+Bit &5+ Af t er
heating to about 80C for 4 flays, followed by cooliflg "to 0C, the mixture

Is again treated with a stream of ogen chloride for 20 m nutes,
fol | owed by Rdad FPASETH5HSE aﬁ%%dﬁr% %é“eql?dicglr? of 80C for 20 hours.

The reaction nmedium i concentrated r reduced pressyre (5 kPa) at a
tenperature in therﬁ_egqeo%t TOQC&M& H\gndp{ﬂ@ ?]e_sqycfaeoq?egﬁ%ﬂﬁ‘%gﬂ']i%_di ssol ved in
200 cnB g I |.he I td f g i:d potassium
‘car bonat g{y%é&ae aggcrhgtc%i%lrﬁan’t r%% su-t%énsgqssglqeé&ls téf}((saa% ulgl in 200 cn8 9

Decerber 2OAdSTO00LG-RER kP2 GLIRNGY il @rtemesptiy s fn the region of

80C. The insoluble material is filtered off and the filtrate is

cycloggxyl—l—propanol and 5.9 cm® of tert-butyl
isothiééyanate in 48 cm’ of absolute ethanol. After
stirring fof 5 days at a temperature in the region.of
20°C, the réaction 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
petrbleum ether -and the insdluble material is then
filtered off and air—dried.-2.9é g of N{(tert—butyl)—
N‘-[(1R)]1-1-cyclohexylmethyl-2-hydroxyethyl]thiourea
are obtained in the form of a white solid. (Rg = 0.29 in
an ethyl.acetate/éyclohexane mixture, on a Merck 60F%¢1_
gilipa élate).
. (2R) -2-Amino-3-cyclohexyl-l1-propanol: The
ﬁ%odéé%iis pérformed as in'Example 1, starting Qith 6.2
" g of ethyl (2R)-2-amino-3-cyclohexylpropionate and 1.93
g of sodium borohydride in 120 ‘cm’ of absolute ethanol
at about 5°C for 10 minutes. The medium is warﬁed 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 borchydride, followed by
) -

stirriﬁg at a temperature in the region of 20°C for 65



evaporated under reduced pressure (5 kPa) at a tenpePdtifFEPERZP%E regi on
of 40C. The residue obtained is taken up. in 130 cnB of ethanol at room
tenperature. The insoluble material is filtered off and the filtrate is

" agai n-evapor ated.-under- t-he same conditions as -above.' .4g8o809b-pbhyl
(2R) - 2- am no- 3-cycl ohexyl propi onate are obtained in the formof a whitish
paste- (R =0.80 in a 90/10 by volumgmm xture of ethanol/aqueous

anmoni a,-on a Merck 60F254R silica plate) . Exanple 18

4- (3-Ni trophenyl) -4, 5-di'hydro-1, 3-thi azol -2-ylam ne The process is
performed as in Exanple 2,. starting with.1.49 g of N (tert-butyl) -N --
[2--hydroxy-1 '(3-nitrophenyl)ethyl] thiourea in 14 cnB of aqueous 6 N

hydr ochl orheuasi dehy beaktnont RediheMRE’ BbHEENP LR wLAQLON of 100C for 2
h 30 mn. By neans of an identical work-up, 1.01 g of

4- (3-ni t r ophéayed - dr&ssdi8y dfokba- Lhi azekmpdritarnenargobtaingd in the
form of a creamcolored solid nelting at ZgZC. Exanpl e 19 (+$ - (4R) -4-
(4-Pyridyl oBt&§7¢. -A4s0bidi hydobtained; - whiiahok s2puyk @mkaengi hydrochl ori de
The process is perfornmed under the conditions of Exanple 1 starting with
0.46 g of Tromepegbaphy)uiied Depeabenrg00f STOA191PCTkEA3 on a -
((1R) - 2-hydroxy-1-(4-pyridyl methyl)ethyl]thiourea which is heated in 5 cnB
of aqueousCQQWF%yﬂéo%hfh@@cgﬁkiﬁpﬁéFlc e size 40-63 u; 320 g),

eluti?g with pure methanol} The fractions containing
the gipécted product are collected.'Theée frac%ioné‘are
combined and then concentrated under reduced pressure
(5 kPa) at a ﬁemperature in the region of 40°C. 5.16 g
of (2R)-2-amino-3-cyclohexyl-1l-propanol are obtained in
the form of a sticky white solid. (R¢ =-0.25 in méethanol
on a Merck 60Fss4r silica plate).
Ethyl (2R)-2-amino-3-cyclohexylpropionate:
The process is performed as in Example 2, starting with
10 g of B-cyclohexyl-(D)-alanine hydrochloride in 96 cm®
ot absolute ethanol, by treating it with a stream of
dfy hydrogen chloride at a temperature in the regioh of
0°C for 20 minutes. After heating to about 80°C for 4
days;-followed bf cooiing'to 0°C, the mixture is again"
treated Wiph a stream of hydrogen chloride for 20
minutes, followed by heating to a temperature in the
‘region of 80°C for 20 hours. The reactiﬁn medium is
. concentrated under reduced pressure (5 kPa) at a
" temperature in the region of 40°C, and thé résidue
obtaineéd is dissolved in 200 cm® of water, made alkaline
by addition of 19 g of solid pdtassium carbonate;”ifter

evaporation, the resulting solid is taken up in 200 cm®



16 hours-at a tenperature in the region of 100C. AfteP DREAPEREYYt i on of
the.reaction mass under-reduced pressure (5 kPa) at a tenperature in the
region of 400C -an oil is obtained which is taken up in 3 cnB of

. 2-propanol..- Fhe-resul-ting. crystalline precipitate i ssTeponotpLrered;
washed with 2-propanol and air-dried. 0.1 g of

(v)-(4R) -4-(4- pyrldylnethyl) 4, 5-dithydro- 1, 3- thiazol-2--ylam ne

di hydrochloride is obtained in the formof an orange-col ored SO|Id neltlng
at 150C. (a Do +38.3 .0.9 at a concentration of 0.5%in MOH).
N-(tert-Butyl)-N - ((lR) 2- hydroxy-1-(4 pyrldylnethyl)ethyl]thlourea: A
solution of 0.1 g of tert-butyl (1R)-1-(4-pyridylnethyl)-2-hydroxyethyl -
carbamat g£i Bt8.688 At 4 Nehydraehher e dhexaagiion o3t igored hok 16 hours at
a tenperature in the region of 20C ,The reaction nass is concentrated
under regtgedubpeemnsueeihd KBaflate&eﬁemﬁErahdrehbnf&ﬂtrhtglQﬁ of 40C.
0.075 g of a white product is obtained, and is dissolved in 4 cnB8 of

et hanol . edhperaaddi thdarotenogd pm&sshr@rﬂétk?h&nbﬂeaand t hen 0.09 cnB of
tert-butyl isothiocyanate, the mxture is stirred for 16 hours at . a

t enper at bempenatheer &gl theotegdonand #RER -f Bhegresddue sbtainedperature.in
" the region of 50C. The mixture is evaporated under reduced pressure (5 kPa)
at 9 DecéfbErkenoursinodid- pur absebharedertt TPeM| ReMRErabYFeOn of 40C and

the residue _obtained is then_triturated fro¥120 cnB.of water. The
The insoluble material is filtered oif and the filtrate

is agafg evaporated under the same conditions as above.'
4.8 g of ethyl (2R)—2—amino—3—cyclohexylpropionate ére
obtained in the form of a whitish paste. (R¢ = 0.80 in a
90/10 by volume mi?ture of ethanol/agueous ammonia,‘on

a Merck 60F;sqr silica plate).

Exa.mgle 18

4—(3—Nitrobheﬁy1)—4,5—dihydro—1,3;thiazoln2—y1amine
The process is performed as in Example 2,
starting with.1.49 g of N-(tert-butyl)-N-[2~hydroxy—1-
‘(3-nitrophenyl)ethyl]thiourea in 14 cm® of agqueous 6 N
hydrochloric acid by heating to a temperature in the
reglon of 100°C for 2 h 30 min. By means of an
1dent1;;1 work—up, 1.01 g of 4- (3 nltrophenyl) -4, 5-

dihydro—l,3~thiazol~2—y1am1ne are obtained in the form

of a cream-colored solid melting at 232°C

Example 19

(+)-(4R) -4- (4-Pyridylmethyl)-4,5-dihydro-1, 3-thiazol-2-
ylamine dlhydrochlorlde
The process is performed under the conditfons

of Example 1 starting w1th 0.46 g of N-{tert-butyl)-N’'-



wat er is.separated out after settling has taken pl ace,9 DeEARSbR%94 added to -
the resulting oil and the solution is then concentrated under the above
conditions. 0.10.g of N (tert--butyl)-N -- [ (1R) --2-hydroxy--I1- (4--
pyr i-dyl-met-hyl)-et-hyl-)t hi.ourea is obtained in the.form of inge- col ored
oil. (Rf = 0.50 in a 4/1/1 by volune mixture of ethyl %@g{%%!(g%tic
acid/water, on a Merck 60F254R silicggpl ate) Tert-Butyl

(1R)-1- (4-pyridyl met hyl)-2- hydroxyethyl carbamate: 0.52 cnB of
triethylamne is added to a stirred mxture of 1 g of Bac-D 4-
pyridylalanine in 10 cnB of tetrahydrofuran, under an inert atnosphere,
and the mxture is then cooled. to a tenperature in the region of -18C.
After addi tri Qb m3_oh_i | or of orjpt.e, stirring is

conti nued é?ﬁéoﬁmhgﬁ?é?s&gtﬁ g%%ﬁ%ﬁ?ﬁ#ﬂ?@%ﬂ%@? : %O‘i’é@a‘mg@ioc The
m xture isigapedtyaf ihtered’ of *E&l&%ﬂs Qﬁ:gj -t d]trate of 0.28
-g of sodi um borohydri de. gl‘raedci)fsg%) ved ilr?/é\ﬁc o v%/;o?cérc{]%'é%éi 1r{‘ﬂ"@(ture S
stirred foL6lnbous at & teRPSratyre im ¢he rdPghonof1fe@ndathen for 16
hours at -a tenperature in the region of 20C. " The m xture 1s nade al kal i ne
by additi onontentuabisn pof askeé ureaat Hexm ahes S Anld0n-aighed hen stirred in
t he presence of ethyl acetate. The organic phasée is separated out after
_settling hasesakeda 05 DeBahber 200dmSHONOLS BET tHS mgice and t hen washed

with water, dried over magnesium
40°C%§an 0il is obtained which is taken up in 3 c® 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,S;dihydr0—1,3e

thiazol-2-ylamine dihydrochloride is obtained in the

form of an orange-colored solid melting at 150°C. (a20
D

= +38.3 % 0.9 at a concentration ofVO.S% in MeOH).
N;(tert-Butyl)—N'—[(1R)-2—hydroxy—l—(4—

pyridylme;hyl)ethyl]thiourea: A solution of 0.1 g of

- tert-butyl (1R)-1-(4-pyridylmethyl)-2-hydroxyethyl-
carbamate in 3 cm’ of 4 N hydrochloric dioxane is
‘stipred for 16 hours at a température in the region of

_ 20°¢LﬁThe réaction mass is conceﬁtrated under reduced
Breééﬁie (5 kPa) at a température 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
.isqthiocyanate, the @ixture is stirred for 16 hoﬁrs at
a temperature in therregion of 20°C and then for 6

hours at a temperature in the region of 50°C. The
. -

mixture is evapbrated under reduced pressure (5 kPa)'at



sul phate, filtered and concentrated under reduced preSstetbebotdr) at a
‘tenperature in the region of 40C The residue obtained is purified by
chromat ogr aphy under an argon pressure of 50 kPa on a colum of silica gel
(particle . size.40-63:u- dianmeter. 2.2 -aM. .hei-ght--of- sirbiogas3®cam), eluting
first wwth ethyl acetate alone and collecting 30-cnB fractions. Fractions
1 to 18 are discarded and the colump4is then eluted with a m xture of

et hyl acetate/ methanol (90/10 by volune). Fractions 23 to 26 are coll ected
and then conbined. After concentration under reduced pressure (5 kPa) at
a tenperature-in the region of 40C, 0.10 g of tent-butyl

(1R) -1-(4- pyri dyl met hyl ) - 2- hydr oxy- ethyl carbamate is obtained in the form

of an oily ¢ éxaar&&esa@lcttwﬂeg*l%gl@f a8 andt e 2WBLau/08; 1501
1367; 1168 an 1057 cm 1. Exanple (+¥) - (4R, 5R) -5-Methyl- (4R 5R) -4-

(4-pyri dyymiimedd i= 4hen @Mx@tt@@z:@m@m a’necdizardEochhari de A
suspensmn of 1.96 g of N-tert-butyl-

[ 1R 2RYerl ;(éwaxdwearﬁmﬂ JrfZelty dlemeidnap Has- Hahde@ﬂr;ﬂ&dd”; 25 an of 5N
hydrochl oric acid is heated at a tenperature in the region of 100C for 18
hours. Theharedctiisomddedi o ithec aecaitiagedidnded téduced yriessure (2 kPa)
at a-tenperature in the region of 40C.:- The 9 Decenber 2004 ST00019- PCT 106
resi due dbt diheed donqemtirkitedl wpdehr &inet eboxghyomdigions. 0.10.g

of N—(Fert—butyl)—N’—[(lR)—2—hydroxy—1-(4-
pyrid&fmeéhfl)ethyl]thiourea is obtained in the form of
an orange-colored oil. (Rf = 0.50 in a 4/1/1 by volume
mixture of ethyl acetate)abetic acid/water, on a Merck
60F.s4r 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-
pyfidylalanine in 10 cm® of tetrahydrofuran, under an
inert atmosphere, and the mixture is then cooled to a
temperature in the region of —18°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
s&dium borohydride predissolved in 2 cnﬁ of water. The
mixture is stirred for 1 hour at a ﬁemperature'in the
region of 0°C and then for 16 hours at a temperature in
the'region 6f 20°C. The mixturé is made alkaline by
addition éf‘aqueous potassium carbonate solution and

then stirred in the presence of ethyl acetate. The *

~organic phase is separated out after settling has taken



Chiralcel OD 20 colum in a heptanelisopropanol /- tr P8R A% xt ure
(90/10/0.1 by volune). The fractions containing the expected product are
concentrated under reduced pressure (1 kPa) at a tenperature in the region
- of 40C The residue ‘obtai ned is purified by: chronmat ograpfu/o(aigaé@pspheri C..
pressure on a columm of silica gel (particle size 40-60 m di aneter 1.2
cm height 30 cnm), eluting with a nmixtasre of ethyl acetate/acetic

acid/ water (2/1/1 by volune). The fractions containing the expected
product are conbi.ned and concentrated under reduced pressure (2 kPa) at a
tenperature in the region of 40C. The residue obtained is taken, up in 5
~cnB of 5N hydrochloric acid and ethanol and is then concentrated under

reduced ppesser en@2tiBa) wabkhadt QUBRI *bUEL, | Arid® RO QR Qe 4@&- After.
drying in a desiccator under reduced pressure (0-1 kPa) at a tenperature

in the regsuApbhté4gCLilebted: addgeoficétrated AhddR)reduced 4- pyri dyl net hyl)

-5- met hyl --4, 5-di hydr ot hi azol - 2--yl am ne di hydrochloride is obtained in

t he form oPrgsahyhl yShb@&bs@bpﬁctémgﬂre[ztthfe NVR tsipe cteging 3O MHz. , (CD3)

280d6 8|n |. 44 (d, J =7 Hz : 3H; 3.22 (dd, J = 13.5 and 7.5

Hz : 82%’68 rpsidyg ‘Bb'éﬁ%iﬂ%dl-!zs mn&a@ ¥yt : 1H); 4.37 (nt :-
801((:ﬁroadd J =6 Hz 2H); 8.88 (broad d, J =6 Hz : 2H) ; 9.34 .

(broad s : Fﬁma§°%86?5¥o%ﬂd%rga%x%%ﬂﬁﬁnpﬁﬁﬁﬁpr%nnbdﬂbJﬂﬁﬂcmo%a1kb 10. 31

(unresol ved ¢oml ex: s%i?éa ggf (parggéfg}élze 40-63 pu: dlameter

2.2 g% helght of 8111ca 30 em), eluting first w1th
ethyl acetate alone and collecting 30-cm® fractions.
Fractions 1 to 18 are discaraed and the column is fhen
eluted with a mixture of ethyl acetate/methanocl (90/10
by volume)..Fractions 23 to 26 are collected and then
combined. After concentration ﬁnder reduced pressure (5
kPa} at a temperature in the region of 40°C, 0.10 g of
tert-butyl (1R)—1—(4~pyridf1methyl)—2—hydroxy—
ethylcarbamate‘is obtained in_fhe form of an oil.
Inf;argd spectrum (CH;Cl;): 3618; 3434; 2981; 1708;

1501; 1367; 1168 and 1057 cm?!

81@13 20

'(+)- (4R, 5R) -5-Methyl- (4R, 5R) -4~ (4—pyridylmethyl) -4, 5-
dihydrothiazol-2-ylamine dihydrochloride |

A suspension of 1.96 g oﬁ N-tert-butyl-
N”filR,2RS)-1—(4—pyridylmethyl)—2—hydrbxypropy1]—
thiourea in 25 cm® of 5N hydrochloric acid iS‘heated at
a temperature in the region of 100°C-f0r 18 hours. The
reaction medium is concentrated under reduced presfure

(2 kPa) at a temperature in the region of 40°C. The



1.3 in 0.5%nmethanol). N --tert-Butyl-N [ (1R 2RS) 9IDgcémber 2004

‘pyridyl met hyl ) -2- hydroxypropyl }thiourea: a solution of 1.41 g of

(3R, 2RS) - 3-am no-4- (4-pyridinyl)-2-butanol in 30 cnB of ethanol, to Whl ch
-are added 1. 08 ‘¢cnB of 'tert- butyl isothiocyanatee and’ ST L IHPQIHE of -
triethylamne, 1is heated for 16 hours with stirring at a tenperature in
the region of 50C. The reaction nmedilGMmis concentrated under reduced
pressure (2 kPa) at a tenperature in the region of 40C, taken up in 10 cnB
of water, washed with twice 30 cn8 of-dichl oronethane, dried over
magnesi um sul phate, filtered, evaporated under the above conditions and
then dried in a desiccator under reduced pressure (0.1 kPa) at a

t enper at wresidud hbtraeigiaah iof P0G fi2d) nf Mhrdmetography on a

butyl--N -[(1R 2RS)--1-(4-pyridyl-methyl)-2- hydroxypropyl]thiourea are °

~ obt ai ned GniaecdlorGR 0 ah columralige = dlantethoiisdouemvR Ispect rum (300 Mz,

(CD3) 250- d6, 8 in ppm We observe. a mxture of two diastereoi soners A
and B in ﬁr@ﬁfé@fwﬁlqﬁ élﬁ@%t%m"cﬁ]s(%ﬁllﬁb’/%ol hsquq)hgfge)-(dt‘h% = 6.5 Hz : 0.9H);
1.09 (d, 2..1H); 37 (s . ; 1.41 (s » 2.7H); 2.74 (dd, J =

14 5 and il9rar‘fztl°r€? ﬂ%ntaﬁ%ﬂgz the tedq}f%* rﬁrocblcé'ﬂ)arez 93 (dd, J = 14.5 and
- 0.7 d fro dto Séc)%ﬁrﬁ e%;bd &md%a§5to460(unresolved
corrpl ex: rp(‘?f]n St EFCHTSt & §F'Détenmber 2004
STOOOlQﬂgEEéggiure in the region of 40°C. The residue obtained
is puf%&iéd by chromatography at atmospheric pressure
on.a column of silica gel (particle size 40-60 wm;
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 ﬁnder reduced
pressure {2 kPa) at a temperature in the region of
40°C. After drying in a desiccatbr under reduced
preséure'(o-l kPa) at a temperature iﬁ the region of
10°C. 0.4 g of (+)- (4R, 5R) -4~ (4-pyridylmethyl)-5-
methyl~4,S-dihjdrothiazol—zmylamine dihydrochloride is
obtained in the form of a highly hygroscoPic_foém [*H
NMR spectrum (300 MHz, (CD;)380-dg, § in ppm): '1.44 (4,
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 (brogd d, J =6 Hz : 2H); 8.88 (broad

d, J =6 Hz : 2H); 9.34 (broad s : 1H); 9.85 (broad®s



(unresol ved conplex: 0.7H); from7.10 to 7.25 (nt: 1H®: DeG?”WrEBQ%ad s:
0.7H); 7.27 (broad d, j =6 Hz: 1.4H); 7.31 (broad d, J =6 Hz : 0.6H);
7.44 (broad s: 0.3H); from8.35 to 8.50 (nt: 2H)
"~ (3R, 2RS) - 3- Ami 110- 4% (4- pyri dyl ) - 2- but anol’ di hydrochl ori d&T0& 0dsl-tdTon of 20 .
cnB of -4N hydrochloric acid t dioxane is added with stirring, at a
tenperature in,the region of 20C, to &a0%olution of 1.85 g of tert-butyl
N[ (1R, 2RS) - 1- (4- pyri dyl net hyl ) - 2- hydroxypropyl ] carbamate. The m xture is
stirred at a .tenperature in the region of 20C for 5 hours and is then
concentrated under reduced pressure (2 kPa) at a tenperature in the region
of 40C. 1.8 g of (3R 2RS)-3- am no-4-(4-pyridyl)-2-butanol dihydrochloride
are obtaiidd i la flommesfolaredeldompisod:i dH)IH MVR specty. Bm+ (300 MHz,
(CD3) 2SO-d6 with addition of a few drops of CD3COOD-d4, S in ppm. W
observe a i vire ©f5% methdinadtier eoi somers A and B in respective
proportions of 7.9/3.0 5. =1.18. and 1.20.(2- d, J =6.5 Hz : 3Hin
total): 3.13 (dd, J = MJ-HexkdBEEME-N'((ZR) 2RE) 0A(4-20 to 3.35 (nt: 1.3H)
from3.45 to 3.72 (nt H) ; 3.96 - (nt:. 0..7H); from
8.05 to 8. f%’r(ﬁﬁyim%lq %H@Y%Pa‘a@r@w}ﬁhe%fea :0H) FolnsdomB@fyl N[ -

(IR 2Ry L i Budony g opisal g, 0,63 g0, sod
_regi on ngTaJeO%mst8faeéﬂw$10“t8fwﬁlgh°£ret ééeguiyés'\'c% Drerber 2004
butyb 1sothi0cyanate and then 2.16 cm® of triethylamine,
is ﬁeated for.16 hours with stirring at a temperature
in the region of 50°C. The reaction‘mediem is |
eoncentrated under reduced pressure (2 kPa) at 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 copditione and then dried in a
desiccator ﬁpder 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-
Vhydroxypropfl]thiourea are obtained in the form of an
1prgn;;;colored 0il ['H NMR spectrum (300 MHz, (CD3)2S0-
_dﬂ d in ppm). We obeerﬁe.a mixture of two -
diastereoisomers A and B in respective proporticns 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
(44, J = 14.5 and 9 Hz : 0.7H); from 2.75 to 2.90 (mt :
OTGH); 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:\O;BH)} 4.88



109 [(1R)-1-(4--pyridyl met hyl - 2- oxopropyl ) car bamat e afdPFHEPERFMure is
then stirred at a tenperature in the region of 20C for 18 hours. The
reaction. - mediumis concentrated under reduced pressure Sl kPa) at a

t enperature ifi the regi on of 40C, taken up in 50 chB8 8F ﬂ/&tlé’r'PCT
extracted-with 100 cnB of ethyl acetate, dried over magnesi um sul phate,
filtered and concentrated under redit®d pressure (1 kPa) at a tenperature
inthe region of 40C. '1.83 g of tert-butyl N[(1R 2RS)-1--(4-

pyri dyl met hyl ) - 2- hydr oxy- propyl ] carbamate are obtained i.n the formof a
yell ow solid [1H NWR spectrum (300 MHz, (CD3) 2S0-d6, 8 in ppm . W
observe a m xture of two diastereoisoners A and B in respective proportions
of 70/ 3Qunresollv@dl (cbmplex:6.057H2; GroH) 7.100%90( d,-2)5 n@&.:5 1Hz: 2. 1H);

1.28 (s:2.7H); 1.30 (s, 6.3H); from2;45 to 2.55 (m: 0.7H); 2.61 (dd, J =
13.5 and .75 (moa@m) 0.721)817(-ad, (pread3ds §n&“ é Hz: 013|4)H>,3 01 (dd, J =
13.5 and2|—|z from340to370%‘ 470dJ55 z:
O.3H) 4 J(dbrﬁadeﬁsJHz- 60 Hry: 06683 7 ( d -44 (@rﬂfld@ 3i)2H.i67 (d, J =9

' 0 _(broa : 1.4H); 7.25 (broad, J 6 Hz: 0.6H);
from8 4 HOS“éé(%’ %%ﬁ)](mtTe?tH’But | N[ (1R -1- (4-pyridyl methyl) .- 2-
oxopropyl]car bamat t under gn_inert . .atm her of 5.3 g of
N-{2 [ N- et hoxy- N-(r‘?&h;ﬂ%j lé%’m:.gﬁ (ﬂ pyridyl) bn% o1

ol 5 R b QTR b MR ok o
acid 1n dioxane is added with stirring, at a
temperature in the region of 20°C, to a sdlution of
1.85 g of tert-butyl N—[(1R,2RS)—1—(4~pyridylmethyl)—2—
hydroxypropyl]lcarbamate. The mixture is stirrgd at a |
temperature in the region of 20°C for 5 hours and is
Ehen concentrated undervreduced pressﬁre (2 kPa) at a
temperature in the region of 40°C. 1.8 g of (3R,2RS)-3-
amino-4- {4-pyridyl) -2-butancl dihydrdchloride are
obtained in the for@ of a yellow solid ['H NMR spectrum
{300 MH=z, (CDﬁgsoudgmdthladdition of a few drops of
CD3CO0D- dq, d in ppm). We observe a mixture of two
dlastere01somers A and B in respective proportlons of
?Q/BD;;§_= 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-t0 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) 1.

Tert-Butyl N-[(1R,2RS)-1-(4-pyridylmethyl)-2-
hydrdxywpropyljcarbamate: 0.43 g of sodium boroﬁydride
is added, with stirring and at a temperature in the#

.region of 10°C, to a solution of 2 g of tert-butyl N-



ST00019- PCT 110 the region on OC. 17 cnB of a 3M sol utdiRepegiber 2004

et hyl magnesi um brom de in diethyl ether are then added over 1 hour and
the mxture is stirred for 1 hour at OC and for 18 hours at a tenperature
in the regi on<of ~20C.~~The reacti on nmedi um i s~cool ed agaionot® -2cr :
tenperature in the region of 0C, followed by dropw se addition of 30 cnB
of IN hydrochloric acid and 100 cnB 106 water, the resulting mxture is
extracted with ethyl acetate and the extracts-are washed with twi ce 100
cnB of water. The conbi ned organic phases are dried over sodium sul phate,
filtered and then concentrated under reduced pressure (2 kPa) at a
tenperature in the region of 40C. The-residue obtained is purified by

chr onmat ogr i) -t - 64 -ARSHNBF e tHES SIH S - Gow0l b Rfac Sidrdcargel (particle
size 60-200 m diameter 4 cm  height 35 ¢ eluting wth ethyl acetate.
The fractiionsuconisithery sthiemedent ef yungsiiedtdfe §0HNdi3Rd
concentrated under reduced pressure (2 kPa) at a tsenperature in the
regi on of ACOW XLar df8 thentrshutBHe reaction medium is
N-[ (IR 2RS) - 1- (4-pyridyl nethyl)-2--oxopropyl]carbamate .is obtained [1H
NMR spect rifqStoranesd ywgsy) 2ssiusd Srassymn)(l kP34 s a9H); 2.16 (s: .
311).;.2..71 (dd, J = 14 and 10,5 Hz: 4&?;"3.08 (dd, J = 14 and 4.5 Hz);
4.21 (nt: tefgerature gy She gegion n5 44°C oippken 3 (o, 59 =nd ok:  1H): .
8. 47 (bro%\rdtdr-\] =t5.5&|—gj(251' 2 . 0Tert-:‘ButyI N { 2 -- [ Nnethoxy--N
(nethyl) af réf% [PRHPES L 1004 55y r PHyPRBY By RFRERYS ) cdF bRt e: a
over magnesium sulphate, filtered and conéentrated.
under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 1.83 g of tert-butyl N-[(1R,2RS)-1-(4-
pyridylmethyl)~2—hydr0xy—propyl]carbamate are obtained
in the form of a yéliow solid ['H NMR spectrum (300 Moz,
(CD3) 2S80-dg, & in ppm). We obsérve a mixture of two
diastereoisomers A and B in respective proportionsféf
70/30; 8 = 1.03 (d, T = 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 (dd, J = 13.5
and 2 Hz: 0.7H); from 3.40 to 3.70 (mt: 2H); 4.70 (4, J
% 5.53Hz: 0.3H); 4.78 (d, J = 5.5 Hz: 0.7H); 6.53 (d, J
='9 Hz: 0.3H); 6.67 (d, J = 9 Hz: 0.7H); 7.20 (broad d,
J = 6 Hz: 1.4H); 7.25 (broad, J = 6 Hz: 0.6H); from -
8.40 to 8.50 (mt: 2H)].
Tert-Butyl N—[(13)—1—(4—pyridylmethyl)—2—
.oxopropyllcarbamate: a mixture, ﬁnder an inert
atmosphere, of 5.3 g of N-{2-[N-methoxy-N- (methyl)-
amino]—z—oxo—(lR)—1—(4—pyridylmethyl)ethyl}carbamafgrin

120 cm® of tetrahydrofuran is cooled to a temperatufe in



9 Decenber 2004 . ST00019- PCT 1171 sol ution, under an ?rﬁﬁc@”ﬁ’?ﬁ%%here,

20 g of D-N-Boc-pyridylalanine and 16.5 cnB8 of N-nethyl -norpholine in 500
.cnmB of dichloronethane is cooled to a tenperature in the region of -15C

- 9.75 cnB of -i-sobutyl -:~chl orof or mat e ‘are then-added andmdonIB-gare i S
.stirred for 15 mnutes at this tenperature. After addition of 7.61:'q of
N, G- di met hyl hydr oxyl am ne hydrochl oninde, stirring is continued for 1 hour
at a tenperature in the region of -15C and then for 18 hours at room
“tenperature. 250 cnB of water are added to the reaction nedium followed
by extraction with 100 cnB of dichl oronethane.-The organi c phase is dried
over sodium sulphate, filtered and concentrated under reduced pressure (2

kPa) at achempegsbMléni et hery eghdb0fa HE.soliff ilg@sigtue is purified on a
colum-of silica gel (particle size 60-200 m height 35 cm), eluting with

et hyl acehatRylidignéshahionsmidat bh ndhgthpe expect£te thafugddade conbi ned
and concentrated under reduced ..cressjure (2 kPa) at a tenperature in the
regi on of ovdfCL Bodr gamd tlee tmbxtyte Ni € 2st{Ncadt Hoxy: Naguetdwy| ) - anmi no]
-2--0%X0- (1R) -1- (4;pyridylnmethlrl)ethyl}carbanmate . are obtained in

t he- f or M @PCaandi Er ybd | loowos | 21 1 NRoespeere uim (1809 Meior GBB) 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 208CH;The jreagtion (HedkE sis 3pPaled againakP .

temperature in the region of 0°C, followed by dropwise
addiﬁf%nAof 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 dr%ed over

' sodium sulphate, filteréd and then concentrated under
reduced pressure (2 kPa) at a temperatufe 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
frac@ions containing the expected product are combined
and‘cqncentrated under feduced pressure (2 kPa) at a

: Eempénature in the region of 40°C. 0.2 g of tert-butyl
N—{(1R;2RS)—1—(4—pyridylmethy1)~2-oxopropyl]cérbamate
is obtained ['H NMR spectrum (3OOAMHz,_(CDﬁ280—d& d in

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 (mt:

1H)Y; 7.27 (broad d, J = 5.5 Hz: 2H); 7.34 (4, J = 8 Hz:

1H); 8.47 (broad d, J

1l

5.5 Hz: ZH}].
Tert-Butyl N-{2-[N-methoxy-N- (methyl)amiio]-

2—oko-(1R)—1—(4—pyridylmethyl)ethyl}éarbamate: a



3H): 4.63 (int.- 1H) ; 7.24 (nmt: 1H); 7.27 (broad d,. 9-Hecempe2ygd 5, .
8.48 (broad d, J = 5.5 Hz-: 2H) ] . 9 Decenber 2004 ST00019--PCT 112

Exanpl es 21 and 22 . (+)-4-(5-Thiazolyl nethyl)4,5-di hydrot hi azol -2-yl am ne
di hydrochl ori deand-(-)+ 4= (5-thi azol yl met hyl ) 4, 5= di hydrettoezelp@ryl ani ne
di hydrochl oride A racemc mxture of 0.38 g of _.(4RS) -4- (5-- thiazo

yl ret hyl ) --4, 5-di hydr ot hi azol --2-yl amae di hydrochloride is separated on. a
Chiral cel OD 10 colum in a m xture of heptane/2-isopropanol/triethyl-

am ne (80/20/0.1 by volune). The fractions containing the expected product
are concentrated under reduced pressure (1 kPa) at.a tenperature in the
region of 40C to give 0.053. g of (+)-4-(5 thiazolylmethyl.) 4., .5-

di hydr ot hi azthrt2-or  aringedihy dreeh! atndepRRde0. 95728 §for(--)-4--(5

t hi azol yl met hyl ) 4, 5-di hydr ot hi azol - 2-yl am ne di hydrochl ori de.

(+) - 4- (5- Thi-az@Eod-pattiyiy)i4 ] abictiehpeido16hbazalf -o2-ydmsdme -di hydr ochl ori de:
1H NWVR spectrum (300 WHz, - (cD3bSQ d6, 6 in ppm : from 3.20 to 3.40 (nt:
3H) ; 3. 70momgdoline ih 504ndnd ¢ di¢hlodomdHarte iHcoolddb Hsa 1H); 9. 10
(s: 1H); 9.2.6 (unresol ved conplex: 1H); 9.67 (unresolved conplex: 1H);

10. 13 ( br o&§mpergfure inithe TiRgagel PEmelhYC) 49 575 dimy drib-i-stdiiveradl - .
2-yl aini neﬁ?}i hydrochi oride: 1H NMR spectrum (300 MHz,, (CD3) 2SO-d6, S i
ppm : fro épg@fpgm@pgoa(ﬁt;hgq)a§d3d7gnd the mixture is stirred

for 15 minutes at this temperature. After addition of
7.Gi€% 6f N,O—dimethylhydroxylamine hydrochlofide;‘
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 the reaction
medium, followed by extraction with iOO cm® of
dichloromethane. The organic phase is dried over sodium
sulphate, filtered and concentrated under reduced
pressure (é kPa) at a temperature in the region of
50°C. The reéidue is purified on a column of silica gel
{particle size 60-200 um; height 35 cm), eluting with
ethyl acetate. The fractions containing the expected
prpduct are combined and concentrated undér reduced
ppreSé;xe (2 kPa) at a temperature in the region of
40°C. 6.5 g of tert-butyl N—{2—[N—meﬁhoxy—N—(methyl)—
amino]—2—oxo—(lRi—1—(44pyridylmethy1)ethyl}darbamate
are obtained in the form of a thick vellow oil [*H NMR
spectrum (300 MHz, (CD;3)280-dg, 0 in ﬁpm): 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 d,-& =

5.5 Hz: 2H); 8.48 (brpad d, J = 5.5 Hz: 2H)].



(dd, J = 12 and 8 Hz: 1H); 4.58.(nt: 1H); 7.85 (s:.:. fPgcemier2804s: 1H)
9.26 (unresol ved conplex: 1H); 9.67 9 Decenber 2004 ' ST00019- PCT 113
(unresol ved conplex: 1H); 10.14 (broad s, 1H); (XD20 _-4.2 f/- 0.6 at a
~‘concentration of 0.5%in. nethanol). ~ T © 7 8T00019-PCT

(4RS) - 4- (5-Thi azol yl net hyl ) - -4, 5-di hydro- thiazol -2-yl am ne

di hydrochl oride: a solution of 0.561§% of N-- (te.rt-butyl) -N - j (1RS)

- 1- hydroxynet hyl -2- (5- thiazolyl)ethyl]Jthiourea in 5.5 cnB of

6N. hydrochloric acid' s heated at a tenperature in the region of 110C for 3 .
hours. The reaction nediumis concentrated under reduced pressure (1 kPa)
at a tenperature in the region of 60C taken up in 4 cnB8 of ethanol and 6
cnB of diethyl ether and evaporated under the sanme conditions as above.
The residue is taken up,in 6 cnB of ethanol and filtered-,.and the solid
is dried FPRIRITL A9} 23 ,hder reduced pressure (0.1 kPa) at a tenperature

in the rgegio 0C and .th i.ssaql v, i 9.cC f 6N _hydrochloric

aci d soIu"%%ﬁégﬁgfﬁ&ﬁﬁﬁéa¥}@§¥h¥')ﬁégﬁéﬁgPﬁﬁgéﬁﬁafgg_ éé&@ﬁlaﬁ 110C for 9
nour . BN SR | ¢ coneR AL e e agcRd pressure 10
reduced py; d Kl - q@g&% Rre d:n the region of 40C, .to give
0.54 g g%'%4R§%%é%%g%E?§§b yrﬁ%%ﬁy )--Egggﬁ?%?dro-thiazol:2- ylamne -~
di hydrochl oric3e i thedildmaktadeAasty 05alel ¢ of( YR _gpget.rum (300 Mz,

(CD3) 2SOG-d6 , S in ppm : from
' thiazolylmethyl}-4,5-dihydrothiazol~2-ylamine

dihydrochloride is separated on a Chiralcel OD 10 pn
column in a mixture of'heptanelzvisopropanol/triethyl—
amine (80/20/0.1 by volume). The fractions containing
the expected produqt are concentréted'under reduced
pressure (1l kPa) at a temperature in the region of 40°C
to give 0.053. g of (+)n4~(5 thiazolylmethyl)4, 5-
dihydrothiazol~2—ylamine dihydrochloride and 0.057 g of
{-)-4~(5 thiazolyimethyl)4,5—dihydrothiazol—2—ylamine
dihydrochloride.

' (+) -4- (5-Thiazolylmethyl) 4, 5-dihydro-thiazol~
2~flémine dihydrochloride: H NMR spectrum (300 MHz,
(gD3120-ds, & in ppm): Erom 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
(unresoived complex: 1H); 10.13 (broad s: 1H}.

(~)-4- (5-Thiazolyimethyl) 4, 5—éihydro~thiazol-
2~ylaminé dihydrdchloride: 1y NMR spectrum (BOQIMHz,
{CDs)250-dg, S-in ppm) : from 3.20 to 3.40 (mt: 3H); 3.70
'fda,_J = 12 and 8 Hz: 1H); 4.58.(mt: 1H); 7.85 (s:.¥H);

9.10 (s: 1H); 9.26 (unresolved complex: 1H}; 9.67



3.20 to 3.40 (nt: 3H); from3.60 to 3.80 (mt. 1H): 4. SPeEMPer 2994 7 g5 (s,
1H); 9.10 (s: 1H); 9.26 (unresolved 9 Decenber 2004 ..ST00019-PCT 114
conplex: 1H); 9.66 (unresolved conplex: 1H); 10.13 (broad s: 1H .
N-(tert-Butyl)*N -((1RS)-1--hydroxynet hyl--2-- {5-thi azo$To)@tdypdrt hi ourea: -
0.52 cnB of triethylamne is added to a solution of 0.56 g of

(2RS) - 2-am no- 3-(5- thiazolyl)-I-progddol hydrochloride in 8..cn8 of
~ethanol, followed by addition of 0.55 cnB of tert-butyl isothiocyanate.
The m xture 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 1 hour 30

m nutes. After cooling, the reaction nediumis concentrated under reduced
pressure ({ukPayolved compbexatliik; i h0the (egbad ©f AYC &FRen up in 6 cnB
of water and washed with 3 tinmes 20 cnB of dichloronethane, dried over
magnesi um 34t phafe, 019 | dleradeonseporateon @hder5% hin abeveawendi ti ons and
then dried in a desiccator under reduced pressure (0.1 kPa) at a

tenperature in the rE§OT f (FoRigeohy hrethn k(4 S +dprded-prine] - [

(IRS) -1--hydrox t hyl - 2- - thiazolyl)ethyl]-thiourea is obtained in the
§ orm)of at %%%%Trs??ngeoi(‘fﬂmqowgﬁ%t)rlfb]rﬁ‘?ll{@ﬁm ME, 0(ED3) 2SO dbi

AR et TR SRR T S LTS S
Hz: 1H); 7tﬁ¥%zglyl)ethyl]thiourea in 5.5 cm® of 6N. hydrochloric
acidé%s heated at a temperature in the region of 1iO°C
for 3 hours. The reaction medium is concentrated under
. reduced pressure (1 kPa) at a temperature in the region
of 60°C, taken up in 4 cm® of ethanol ‘and 6 cm® of
diethyl ether and evaporated under the same c;nditions
as above. The residue is taken up in 6 cm’ of ethanol
and filtered, and the sblid is dried in a desiccator
under reduced pressure (0.1 k?a) at a temperature in
the régioﬁ‘of 40°C and then dissolved in 5.5 cm® of 6N
hydrochloric acid solution.and refluxed at a |
temperature in the region éf 110°C for 9 hours. The
‘reaction medium is concentrated under reduced pressure
{3 EPgl_at a temperature in the region of 400°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, S;dihirdro—thiazol;z—
vlamine dihydrochloride in the form of a pasty solid:
[*HNMR spectrum (300 MHz, (CD3)250-dg; 6 in ppm): from
'3.20 to 3.40 (mt: 3H); from 3.60 to 3.80 {mt: 1Hf; 4 .57

. (mt : 1H); 7.85 (s, 1H); 9.10 (s: 1H); 9.26 (unresoXied



(d, J =8 Hz: 1H); 7.30 (broad s: 1H); 7,67 (s: 1H); &[epeper26d 1 o
Decenber 2004 -ST00019 -PCT 115 (2RS)- 2- An1no 3-.(5-thiazolyl)--1-propanol
hydrochlorlde a solution of 0.63 g of N-- [(1RS) 1-

hydroxynethy[ 2- (5°thicazol yl ) ethyl Jacetani de’ in 7. 865TRB04P-BRT
hydrochloric acid is heated to a tenperature in the-region of 110C for 3
hours. The reaction mxture is filf&éfed, concentrated under reduced

pressure (1 kPa) At a tenperature in the region of 40C, taken up in

| sopropyl ether, concentrated under the above conditions, taken up in 10

cnB of isopropyl ether, filtered and dried in a desiccator under reduced

pressure (0.1 kPa) at a tenperature in the region of 40C 0.56 g of

(2RS) - 2- arommt < ( SiHhi a2 0b§ | §uhrepo yped ot orpyldroc HIHIrG d® .1 obt ai ned in the

formof a beige-colored solid nelting at 192C [ 1H NMR spectrum (300 MHz,

(CD3) 2SOtkisrad $n Pph) 321(d J =7 Hz: .2H); 3.35(m 1H);. 3.48

(dd, J = 11.5 and 5.5 Hz: 1H); 61 (dd, J 11.5 and 4 Hz: 1FD 7 83 (broad
s: 1H); 8.19 (unre‘%n[@%ﬁtt@hW%k*N (11395)101113?437&8@3‘:@0]1" N [ (1RS)

- 1- - Hydr oxynet hyl - (5-thiazol - eth I]a et am de: of sodi um
borohydr|8% ?%1%&R%Xﬂ ?EP%@%?F%%#%ﬁaofé %‘ﬁgop%eFﬁ§?thYlagl

| %iffémédaffﬁ%?%’%rwgau%gletﬁ@%?ﬁ?' 4 R e B Rpera e i n' the
regi on Ofu%{)c%o N1 £ 18- 0MiS1 A dHEElES - id & 8.cm® of ethanol,
| followéd by addition of 0.55 cm® of tert-butyl
isothiocyanate. The mixture is stirred at a témperétﬁre
in the region 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 ana washed with 3 times 20 cnﬁ of dichloromethane,
dried over magnesium sulbhate, filtered, eﬁaporated
under the above conditions and then dried in a
désiccator under reduced pressure (0.1 kPa) at a
temﬁérature in the region of 40°C. 0.56 g ofﬁN’—(tertu
hptyl;&lprime]—[(1RS}-1—hydroxymethyl—2—(54
-thiazolyl)ethyll—thidurea igs obtained in the form of a
viscous yellow oil ['H NMR spectrum (300 MHz, (CD3)}2S0-
de, O in ppm): 1.43 fs} 9H); 3.03 (dd,:J = 15 and 7 Hz:
"1H); 3.19 (4d, 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
(@, J = 8 Hz: 1H); 7.30 (broad s: 1H); 7,67 (s: 1H);

8.94 (s: 1H)]. _ . .



‘of sodium borohydride is added and the mixture is thef D&EMPERE Y or 24
"hours at a tenperature in the region of .200C The reaction nediumis
concentrated under reduced 9 Decenmber 2004 ST00019--PCT 116 pressure (1
"kPa) "at ‘a tenperature in the region of-40C. The residugregoidkgmrup in 10
cnB of water and extracted with 3 tinmes 30 cnB of ethyl acetate. The
organi c phase is dried over nmagnesi umsul phate, filtered and concentrated
under reduced pressure (1 KkPa) at a tenperature in the region of 40C. The
- residu6 is chromat ographed under an argon pressure of 60" kPa on a col um of
silica gel (particle size 40-63 ; diameter 3.5 cm height 31 cnm), eluting
“with 100 cnB of dichloronethane, 600 cnB of a dichloronethane/ nethanol

m xture (98/2 by volumggy_jﬁxhlﬁgﬁgx)55&5&§Q$9yppeihﬁp Hgihanol m xt ure
(96/4 by volune) and 1,dnB of a dichl oronet hane/ ne m xture (90/10

by vol ume)hydirecHI@actdons coslwt iMoot he. 6 Bxpest Qd-ptmlslpilare conbi ned and
then concentrated wunder the above conditions. 0.63 g of N[(1RS)--1--

hydr oxy methgdreyngs iy lazol §4 ) cletdud Jples g Upadscambdal ned7 |96 the® form  of
a yellom10|lgg%H NVR spectrum (. 00 - MHz, (CD3)2S0-d6, .8 in ppm : 1.80

(s: 3H) ; of Rm%rocjrﬂ:oms: m@ iy ha_&ﬂ)ed Fd6a (u@tnpdratﬁﬁe and 5 Hz: 1H);
from 3. 25 to 3.45 (m: 87 (nt: 1H); 4.85 (nt: 1H); 7.65 (s: 1H)
7.79 (d, Fhe gegign %11%’%@01{53 l”g_cp.qu The reaction mixture

is filtered, concentrated under reduced pressure (1
kPa)‘gt a temperature in the region of 40°C, taken up
in isopropyl ether, concentrated under the above
conditions, taken ub in iO cw’ of isopropyl ether,
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 [1H NMR spectrum
(300 MHz, (CD3);SO-ds, 8 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: 1H); .
8.19 (unresolved complex: 3H); 9.10 (broad s: 1H)].
gy e jN~[(1RS)—iHHydroxymethyl-z—(s-thiazolyl)—
ethyl]lacetamide: 0.4 g of sodium borohydride is added
to a solution 0f1172'g of ethyl (2RS)-2-acetylamino-3-
(5~thiaquyl)propanoa£e in 20,cm?76f.eﬁhanol, Followed
by stirring under an inert atmosphere at a temperature
.ip the'region of 20°cC. 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 regiof of

. 20°C. The reaction medium is concentrated under reduced



Et hyl (2RS)--2-acetyl anmi no-3-(5-thiazolyl)- propanoat &Deemheng800d 6N
'sodi um hydroxide 'are added dropwise to a solution of 3.3 g of diethyl
2-acetyl-*- amno-2- (5-thiazolylnethyl)mal _onate in 70 cnB of 9 Decenber
2004 ' ' STO0019=PCT 117 .ethanol. The nmixture i's stirr&f ¥ ECT |
“hours,-.followed by dropw se addition of 1.5 cnB of 12N hydrochloric
acid; a precipitate forns. The prodlé® is concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 40C to give a brown
solid which is dried for 12 hours in a desiccator under reduced pressure
(0.1 kPa) It a tenperature in the region of 40C. This residue is taken up
in 50 cnB of dioxane and then heated at a tenperature in the region of
100C f-or HTrammre 300 kRaluds 2 ROty Th Jreditin Tegieapef at ed under
reduced pressure (1 kPa) at a tenperature in the region of 40C. The

resi due %9 ¢hr Jhgt Ighdéketh Wit gdh 1Hrs @fe WeEss0 A%h on a col um

o 7 o e Bl e HiB e TR ST i S 3T om
i ohl or RGN IR ot & a o e U M %0 “Cns ot o
i chl or onernane e RaRa R e b e 205 Tt o s
di chl or onglhang/ - f&&r?f'@i%'t’x&@%@ﬁ%t@“@t{i%ﬂﬁd@ Word 12fe 5/ 0.5 by vol une)
and 500 cnB oﬂga di chl'or onet hane/ nmet hanol / aqueous
residué is chromatographed under an argon pressure of
60 kPa on a column of éilica gel {(particle size 40-63
ﬁ; 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-
rhydroxymethyl—z—(S—thiazolyl)—ethyl]acetamide is
obtained in the form of a yvellow oil ['H NMR spectrum
Qoo;ngi_;, (CD3),80-ds, & in ppm): 1.80 (s: 3H); 2.85
(Gd, 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
(mtﬁ 1H); 7.65 (s: 1H); 7.79 (4, J = 8.5 Hz: 1H); 8.91
(s: 1H)]1.
Ethyl (2RS) -2-acetylamino-3- (5-thiazolyl) -
propanoate: 2.7 cm® of 6N sodium hydroxide:are added
dropwise to a solution cf 3.3 g of diethyl 2-acetyls

aminon—(S—thiazolylmethyl)malonate in‘70 e’ of



anmoni a mixture (12/3/0.5 by vol ue). The fractions CoREE MG %Phe
expected product are conbined and then concentrated under the above
.conditians. 0,.8.9.0of ethyl (2RS)-2-acetylam no-3--(5-thiazolyl)propanoate
.is ..:=0 9 Decenber 2004 ST00019-PCT 118 obt ai ned i n’t ieTPBPHP oPCBr own-0i I -
(Mass spectrum DCI .mz = 243 M+) . Diethyl 2-acetyl am no-2-
(5-thiazolylmethyl) - nal onate: afteﬁlaissolving 1.24 g of sodiumin 20 cnB
of ethanol, 10.86 cnB of diethyl acetam domal onate- are added, followed
by heating at. a tenperature in the region of 75C. After 15 minutes, a
solution of 5-chloronmethylthiazole in 20 cnB of ethanol is added,

foll owed b heatj'rn for 2 hours,at a tenperature in the region of 75C_ The
reacti on nBUIURTTs ERHAPBHEEEEE uhtles ti¥eed cher pf ceeure.-( fokbayedt a

tenperaturg in the region of 40C. _ The residue is chromatographed under an
arggn pre%%u@xéo%‘?l%%g?%gl%lno% %’gl b %‘f‘seéjifl i1 duidngsartecie  size 60- 200
di anmet er . €M L ght el uti wi th a djchl oronet hane/ nmet hanol
m xt ure (8‘39(7511&'by6l r}\s%%&r%]?%oa%@dﬁ Tnl‘or o‘fr}g? I’%JF'I%#]’PTCE‘{' hahofORFREEFREE98/ 02 by
vol une) a LDl ranethan - mxture (95/5. by volune). The
fracti ons%ﬂ%ﬁ%ﬁ%ﬁcﬁexpec@d%%ﬁﬁ% .%nrteér@%%?%éﬂeah% then ]

concent r atwshigidess t4upc aROR wONdith QRS st 1 Gt cidi £5 Wi e
2-acetyl am no-2-(5" thiazolyl methyl)mal onate are obtail ned Th jg?l]é f orm of
an  orangexdioned iold didshidddids parddtBdBrUMIressure (0.1 '

kPa)$§t a température in the region of 4050; This

residue is taken up in 50 cm® of dioxane and then hééted

at a temperature in the region of 100°C for 3 hours 30

minutes. The reactioﬁ medium is evaporated under

reduced pressure (1 kPa) at a temperature in the region

of 40°C. The residue is chromatographed under aﬁ argon

bressure of 60 kPa on a column of silica gel (particle

size 40-63 u; 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/ﬁ2 by

volume), 500 cm’ of a dichloromethane/methanol mixture

497/3. 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 5y volume)
rénd 500 cr® of & dichloromethane/methanol/aqueous
ammonia mixture (12/3/0.5 by volume). The fractions
containiﬁg 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 .. #



(CD3)2SO-d6, 8 in ppm : 1.18 (t, J = 7.5 Hz: 6H); 2. (ODés=miB20043. 75 (s:
2H); 4.17 (q, J = 7.5 Hz: 4H); 7.61 (s: 1H); 8.37 (broad s:'"1H); 9.00 (s:
1H)]. 5-Chloronethylthiazole: 11 g of N-chloro succinimnde are added to a
solution of 8."2 g of 9 Decenber 2004 ST00019-PCT 119 SF4OUYPGH azole in
250 cnB of carbon tetrachloride, followed by addition of 0.1 g of benzoyl
peroxide. The mixture is heated fotl80 hours at a tenperature in the.
region of 80C and is then exposed to WV for 5 hours. The reaction m xture
is cooled, filtered and concentrated under tenperature in nethylthiazole
134 MH}) the are reduced pressure (1 kPa) at a region of 20C. 6.4 g of
5-chl oro- _obtai ned [ Mass spectrum DCl mz Exanple 23 .

(+) - (4R) fhreinpgy A7 dendory 4 teaihyakb- Math srrgtrunafe -

di hydrochl oride A racemic mxture of 2.9 g of.
(4RS)-4:F%Fpir§§9nyﬁhéthy|)~4,5-dihydro-2-thiazo|y|- ami ne di hydrochl ori de

S seharated on 8 G eel U GRS [ Atz tnetin) -
malconate: after dissclving 1.24 g of sodium in 20 cm® of
ethanol, 10.86 cm’ of diethyl acetamidomalonate are
added,_followed by heating at a temperature in the
regioﬁ%ofVVSOC. 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 uﬁder
reduced pressﬁre (1 kPa) at a tempéraéure in the region
of 40°C. The residue is chromatographed uhder an argon

' pfessure of 60 kPa on a column of silica gel (particle
size 60-200 u; diameter 6.5 cm; height 40 cm), eluting
with a dichlorbmethané/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
pﬁodnczgare c0mbined and then concentrated under the
above conditions. 3.3 g of diethyl 2—acetylamino—2—(54
thiazolylmethyl)malonate are obtained in the form of an

orange-colored solid ['H NMR spectrum (300 MHz,

7.5 Hz: 6H); 2.00

(CD3)250-dg, & in ppm): 1.18 (&, J

{s: 3Hi; 3775 {s: 2H); 4.17 (q, d,= 7.5 Hz: 4H); 7.61

(s: 1H); 8.37 (broad s: 1H); 9.00 (s: 1H)].
5-Chlcoromethylthiazole: 11 g of N—chlor9~*

succinimide are added ﬁo a solution of 8.2 g of



(80/ 20/ 0.

concentrat ed under

of , 40C.
. by additi
15. cnB of
~ ether and
nethyl) 4,

1 by volune). The fractions containing the expesmpedopopduct are

The residue obtained is dissolved in 5 cn8 of ethanol,
on of 6 cnB of hydrochloric acid dissolved ingdiggighy-
diethyl ether. After filtration, washing with 15 cn8 of
drying, 0.371 g of (+)- (4F01ﬂ9(27pyra2|nyl

5- di hydr o- 2-t hi azol yl ami ne di hydrochl oride is obtained

reduced pressure (1 kPa) at a tenperature in'the region

f ol | owed
er. and
di et hyl

in the

formof a beige-coloured solid nelting 9 Decenber 2004 ST00019- PCT 120 at

154C [ 1H
‘Hz: 2H);

1H); 4.73
1.5 Hz: 1
(unresol v

‘NVR spectrum (300 MHz, (CD3)2S0-d6r Sin ppm: 3.22 (d,

3.45 (dd, J = 11.5 and .5.5 Hz: 1H); 3.75 (dd, J = 11.5

4121 .00 1 3= nl r =
H§ mflse%r?l(tbr oad lg r ?ﬁ)@ 5QIJQ cgn9 ( ﬁn?gg%?veg%%ogcﬁigogggﬁﬂ 9.

e alditesk by B t9'095 offb100ad g5 o £1Hen 631N pars48ad Himel

concentration of 0.5%in nmethanol)].

-(4RS) - 4- ( 2 TFystapienilsmisayk)l £05- @0hjdues- Att hi aepby-agipe dikhygeochl or i de:

A solution of.7.2 of N-(tert-butyl)-N -((1RS)-1-hydroxynethyl -
az‘flet%ﬂ% BP°Ehipadr éa thenOespBsefl BN Ulydoechl bbugsacid is

erature in the region of 110C for 20 hours. The reaction

ggﬁFF&P@dm&ﬁHéFeréﬂu@@@lﬁﬁesgmléetedkéaﬁ at a tenperature in

the region _of 55C and .then take '

2--(2-pyr
‘heat ed at
medi umi s

u
conegn rated un er regucgd pressure {1 kPa) at a
temperature in the region of 20°C. 6.4 g of 5-chloro-

methylthiazole are obtained [Mass spectrum: DCI m/z =

134 MH']

Example 23

(+)—(4R)—4—(2nyrazinylmethy1)—4,5—dihydro—2—thiazolyl—

amine dihydrochioride
A racemic mixture of 2.9 g of
(4RS)—4—(2—pyrazinylmethyl)—4,5—dihydro—2~thiazoly1—

amine dihydrochloride is Eeparated on a Chiralcel OD10y

- column in a heptane/ethanol/triethylamine ﬁixture

~(80/%9/0.1 by volume). The fractionsg containing the
1expee€ed product are concentreted under reduced
pressure (1 kPa) at a temperature in the region of
_40°C; The residue obteined is dissolved in 5 cm® of
ethanol, followed by addition of 6 cm® of hydrochloric |
acid dissolved in diethyl ether and 15 cm’ of diethyl
ether After flltratlon washing with 15 cnﬁ of dlethyl
ether and drying, 0. 371 g of (+)-(4R)-4- (2 ~pyrazinyl-
methyl) -4, 5-dihydro- 2—th1azoly1am1ne dlhydrochlorlde is

obtained-in the form of a beige-coloured solid melting

J =,6.5

and 8 Hz:
2.5 and
58

.1 at a



-et hanol and concentrated under the same condltlons as a Cemberz 4e resi due

I s chromat ogr aphed at at nospheric pressure on a colum of S|Iica gel
(particle size 40-60 diameter 4 cm height 30 cn), eluting with an acetic
aci-d/ wat er / et-hyl- -acetate m xture (1/1/4 by volune): Theoobiacbeens

contai ning the expected product-are conbined and then concentrated under
the above conditions. The oil obtaj#gd 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 tenperature in 9 Decenber. 2004 ST00019- PCT
121 the region of 40C to give 2.9 g of (4RS)-4-(2-

pyrazi nyl met hyl ) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne di hydrochloride in the
form of @rp.*/\ibéovmml Eg@gtﬂm 1366 ﬁ«ﬂkl N%&F@e%@tagmé@ MHz,
(CD8)28C>d6 8 in ppm (dd, J = 11.5 and

5.5 Hz: gy 3.2 (@, J=d5b 5!2&”@1{75 53Ha5 YHH, . g_4. 74 .6MhpalH); 8.59
abroad s,: IH); 8.64 (broad s: 1H); 8.'67 (broad s: 1H): 9.'29 (unresol ved
conpl ex: 5LJ-$ HE: 7T ury &0l (e] Joenplie®: ahd) 8 #8.:16H(br aad3s: 1H)].
N-(tert-Butyl)-N -[(1IRS)-1-hydroxynet hyl - 2-(2-pyrazinyl)ethyl]thiourea: _
11.2 cnB @kt 1 rifthy8 6l nidbroace dadd’eeF wi.BhHgti AH) ng8t. 63a (ddl, ufien of 7.91 g
of  (2RS) - 2-ani no- 3- (2- pyrazinyl) - 1- pr opanol di hydrochioride in 80 cnB of
et hanol , 4d1 |asvkd. ¥y Hzgddit)iiod - . Abroafigsaf 1Hert 9p@Pyl isothiocyanate. The

mxture i s heated at atemmrmurelntheregum of
(unre%glved complex: 1H); 9.58 (unresSolved complex

20
1H) ; 9595 (broad s: 1H); ((xD = +46.3 +/- 1.1 at a

concentration of 0.5% in methanol)].
(4RS)—4—(2&Pyrazinylmethyi)—4,5—dihydro-2-
thiazolylamine dihydrochloride: A sblution of. 7.2 g of
N- (tert—butyl)-N’-[ {1RS) -1-hydroxymethyl-
2-(2-pyrazinyl)ethyl]thiourea in 20 cm® of 5N
hydrochloric écid is heated at a temperature in the
region of 110°C for 20 hours. The reaction medium is
concentrated under reduced pressuré (1 kPa) at a
temperature in the region of 55°C and then taken up in
ethanol and concentrated under the saﬁe-conditions as

above ~ The residue is chromatographed at atmospheric

- e

6}essure on a column of 5111ca gel (particle size. 40 60
“p; diameter 4 cm; height 30 cm), eluting with an acetic
acid/water/ethyl acetéte mixture (1/1/4 by volume). The
fractions cdntaining the éxpécted.prbduCt-are combinea'
énd‘theh concentrated under the above conditions. The.

0il obtained is taken up in ethanol and the precipitaté

obtained is filtered off and then dried in a desiccator
4

“under reduced pressure (0.1 kPa) at a temperaturedin



50C for 18 hours. After cooling, the reaction nmedium %%e%ecw\bceér%%)?%t ed under

reduced pressure (1 kPa) at a benger-ature in the region of 40C, taken up
in 100 cnB of water and extracted with dichl oromethane. The organic

phases are conbined, -washed with 50 cn8 of water, driesp@y®folBgpesi um
sul phate, filtered and then concentrated under reduced pressure (1 kPa) at

a tenperature in the region of 40C. A4 g of N-(tert-
butylY-N --[ (I RS)-1-hydroxynet hyl - 2- (2-pyrazinyl)- ethyl]thiourea are
obtained in the formof a colourless paste [nmass spectrum DCl mz = 269

MH] 9 Decenber 2004 . ST00019-PCT 122
(2RS) - 2- Ami no- 3- (2- pyrazi nyl )-1-propanol di hydrochl oride: A solution of 11

g of N [(kBS) réghydr exymetlyto2qld=py gzinyt) eyl lacetanide in 30 cnB of
5N hydrochloric acid is heated at a tenpéerature in the region of 115C for

18 hours. Pheaziegimeohyh} xtysediByapacet L ek ez onder, 1 guced pressure (1
kPaS at a tenperature in the region of 40C. 7.9 g of _ :

(2RS) - 2- anfliabydroehlpyidei tyl fhé- foopandl a .brdﬂnﬁlyﬂﬁm&ﬂﬁi@ﬁlﬂ& obt ai ned
in the formof a plack paste [mass spectrum DCl mfz = 154 ]

N-[ (1RS) - i 1BHAF ok el | spRqexysy r @i h Mz, etdty) jsceaiamdden gpR)g of sodium
bor ohydri dg ﬁ e added to a solution of 85 g of ethyl (2RS)-2-acetylam no-
3- (2-pyrazr éll {Pr opanioat’®zi iPHbo &3 ofddt hhrrol Llasfd adve 506 sHatre i s then

stifred at,g) Lepasatgse S UL LMEY 5 wa 1m0, 470 (mes 1m0

]

8.59 (broad s: 1H); 8.64 (broad s: 1H); 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-hydroxymethyl -
2-(2-pyrazinyl)ethyl]lthiourea: 11.2 cm® of triethylamine
are added with stirring to a solution of 7.91 g of
(2RS)—2—aminb—3—(2—pyrazinyl)—l~propénol

- dihydrochloride in 80 cm® of ethanol, followed by

addition of 7.2 cm® of tert-butyl isothiocyvanate. The
mix;ure is heated at a temperature in the region of
50°C for 18 hours. After cooling, the reaction medium
is cqgcentrated under reduced pressure {1 kPa) at a
sempetature in the region of 40°C, taken up in 100 cm’
of water and extracted with dichloromethane. The
organic phases are combined, washed with 50 én? of
water, dried over magnesium sulphate, filtered and then
doncentrated under reduced pressure fl kpPa) at a
‘temperatpre in the region of 40°cC. 7;2 g.of‘N—(tert—
butyl)—N’~[(1RS)—1—hydroxymethyl—24(2~pyrazinyl)—

ethyl]thiqﬂrea are obtained in the form of a coloﬁfiess

paste [mass spectrum: DCI m/z = 26§ MH"]



of 20C. After 18 hours, the reaction nediumis taken QUpedamiB0 2068 of water
and 100 cnB of dichl oronet hane and t he aqueous phase is concentrated under
reduced des-sin e (1 kPa) at a tenperature in the region of 40C 11 g of
N-[(1RS) - 1-hydroxynet hyl - 2- (2- pyrazi nyl ) - ethyl ] acet a®T@@0d9e Polxt ai ned i n
the formof a brown paste H NVR spectrum (300 MHz, (CD3)2SO--d6 with
addition of a few drops of CD3COOD-d42& in ppm : 1.71 (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 (dd, J = 11 and 5 Hz: 1H); 4.11 (nmt: 1H); 7.75 9 Decenber
2004 ST00019-PCT 123 (residual d, J = 8.5 Hz: 0.5H); 8.45 (d, J = 2.5 Hz:
1H); 8.50 (broad s: 1H); 8.53 (nmt: 1H)]). Ethyl

(2RS) - 2- - acet yl am no2Rs (22 Pt 34 )2 - prenangdt)e: 1 - agdghaf 6N sodi um

hydr oxi de are added dropwi se to a solution of 14 g of diethyl

2- acet yl adilmpdRe¢Ripyidei Nyl setliylomedOridl ey iof 240 cnB8 of ethanol and the
m xture is then stirred at a tenperature in the region of 20C. After 1
hour, theN-f e8] oh-hediremyietielit2-al 3 zatrad iny 16 et Idfacetdmideadr ochl ori ¢
acid. After stirrjng for 2 hours at a tenperature _in the region of 20C,

t he reacti®n3fredmumt i3 fivdracdd oxig frdcr et PaRéSdaPé Bhen concentrated

under reduced -pressure. (1 kPa) at a tenperature in the region of 40C The
resi due i SCTRRERCHHS i Hin ‘ﬂé&c"a:’noéj 1 &P o - urs and

ncentr . .
concent a%ggcgfgn mixture is concentrated under reduced pressure

8 )

(1 kPa)} at a temperature in the region of 40°C. ?ié'g
of (2RS)—2—amino—3—(2fpyraiiﬁyl)—1—propanol
dihydrochloride are obtained in the form of a black
paSte [mass spectrum: DCI m/z = 154 MH*I
N—f(1RS)—1—Hydroxymethy1—2—(2—pyraziny1)—
ethyllacetamide: 2.8 g of sodium borohydride are added
to a solution of 8.5 g of ethyl (2RS)—2—acety1amino;
3-(2-pyrazinyl}propanocate 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 is taken
up in 50 cn? of water and 100 cm® of dichloromethane and
‘the‘aqueous phase is concent;ated under reducgd
pmeséufe (1 kPa) at a temperature in the region of
40°C. i1 g.of N—{(1RS)—1—hydroxymethyl—2—(2—pyrazinyl)—
ethyl]lacetamide are obtained ip the form of a brown
pasté [1ﬁ NMR spectrum (300 MHz,.(CHh)ZSOfdG with
addition of a few drops of CD;COOD-d, d in ppm): 1.71
(s: 3H); 2.81 (A4, J = 14.5 and 9 Hz: 1H); 3.03 (dd, J
= 14.5 and 5 Hz: 1H1} 3.35 (dd, 0 = 11 and 6 Hz); 3.42

(dd, § = 11 and 5 Hz: 1H); 4.11 (mt: 1H); 7.75 %



above. 8.5 g of ethyl (2RS)-2-acetylam no- 3-(2-pyrazﬁ%@??%ﬁ%%gﬂgﬁte are

obtained in the formof a
*CD3-) aSO-d6 S in ppm

© 1,13 (t, J =7 H : 3H ; 1. 80 (s: 3H)

cream col oured solid [1H NVR spectrum (300
3.12

(dd, -3 = 14 and - 8.5-Hz:-1H); 3.22 (dd, J = 14 -and .6 é?algzgégg(g&_J

7 Hz: 2H)

4.71 (mt: 1H); 8.36 (d, J = 8 Hz: 1H); 8.52 (

1H);'from 8.55 to 8.65 (nt: 2H] ). Dietshyl 2-acetyl am no-2-

(2--pyrazinylmethyl) - malonate may be prepared according to C. Petermann

and J.L.

4- (1--i i dezekybuameihyl) =4g55dihydposgy t hiazel yia
racemic mxture of 0. 75 g of ?4E£§ 2 ?ﬁ) sagol yhamn

Fauchere; Helv.ChimActa (1983), 66(5), 1513-1518. 9 Decenber

2004 "ST00019- PCT 124 Exanpl es 24. and 25
4-(1-1mdazol yl methyl)-4,5-di hydro- 2-thiazolylam ne, enantiomer A, and

2--thi a~ol yipm 8esos (sepadasedion; agOhir gheel 19D colunn in a
|sopropanoI/tr|ethyIan1ne m xt ure (80/20/0 1 by vol une).

hept ane/ 2-
fractions .

concentrat ed

regi on of
nmet hyl ) - 4,
4- (I-|n1d

cont ai ni ngéthel ezmﬁbtﬁda@égﬁy£&lﬁ6£3ixuﬂﬁjggkEﬂyiﬁhen
BOePRROgEge D2 2A8° glofeNt -ddilum dgzabywide are added

5--di hydro-2-thi azol yl am ne, enantioner A and 0.21 g of
a‘i’ﬁ‘l’@‘?ﬁ%‘i’h%)aﬁqﬂwmr@f M tdhiezolidtdngine, enanti omer

2 ac%gylamlno 2- (2—pyra21nylmethyl}malonate in 240 cm
of ethanol and the mlxture is then stlrred at a
temperature.in the region of 20°C. After 1 hour, the
reaction medium is neutralized with 6 ch 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 temperéture 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-ds & in ppm): 1.13 (t, J = 7 Hz: 3H); 1.80 (s:
3H) ; 3.;2 {dd, J = 14 and 8.5 Hz: 1H); 3.22 (dd, o0 = 14

and 6 Hz: 1H); 4.07 (q, J = 7 Hz: 2H); 4.71 (mt: 1H);

7 8.36 (d, J =8 Hz: 1H); 8.52 (d, J = 2.5 Hz: 1H); from

8.55 to 8.65 (mt: 2H]).
Dlethyl 2~acety1am1no 2- (2-pyraz1nylmethyl)—
malonate may be prepared accordlng to C. Petermann and

J.L. Fauchere; Helv.Chim.Acta (1983), 66(5), 1513-1518.

3Qt|oner
1-1 m dazo y1nefhf% & d|hydroxy-

B.

The

under reduced pressure (1 kPa) at a tenperature in the



4-(1--1m dazol yl met hyl)-4,5-di hydro- 2--thiazolyl am né&} Deseantiar@oe4 A: aH
NVR spectrum (300 WMHz, CD3) 2S0-d6, Sin ppm : 2.93 (dd, J = 11 and 7 Hz:
NH)Y-3.25 (dd, J = 11 and 7 Hz: 1H) ; 4.03 (d, J = 6 Hz: 2H); 4.38 (nt:
1H); 6.49 (unresolved conplex: 2H) ;" 6.88 (broad s: 1$9GoqiL2opddbroad s:-
1H); 7.64 (broad s: 1H). 4-(1-1m dazolyl nethyl)-4,5-di hydro-

2-thiazolyl am ne, enantioner B: 1H NER spectrum (300 MHz, CD3) 2S0-d6, S
in ppm : 2.96 (dd, ' J =11 and 7 .5 Hz: 1H); from3.20 to 3.40 (m: 1H);
4.05 (d, J =6 Hz: 2H);~4.41 (m: 1H); 6.88 (broad s: 1H); 7.20 (broad's:
1H); 7.64 (broad s: 1H). 9 Decenber 2004 ST00019-PCT 125 .

(4RS)-4-(1-1 m dazol yl met hyl ) -4, 5-di hydro- 2-thiazolylamne: 5 cnB8 of 4N
hydr ochl oExempted R&. addoxBne are added to a solution of 1.39 g of
tert-butyl N [(4RS)-4-(l-1imdazolyl nmethyl)-4,5-dihydro-

2-thi azol yl ] car bana#e (inIfidagobylueoahe-4f 5l doedrdy addition of
~methanol to dissolve the reaction medium After-'stirring at a tenperature
in the-regrbhiarolkptanine, 4enapikemer ha, readt 4 ohl ndidardbytencent rat ed
under reduced pressure (1 kPa) at a tenperature in the region of 40C and
washed wi PREPESPr bpyrdebydro-n Eniasply lantee at enamelemen Bith met hanol .
The suspension obtajned is filtered and' the filtrate is evaporated as -

above and then chr nEEOPEp R O a ol Unfh® F 2Flica gel, eluting with a
Xt ur e of g} Of OTELNRRSATEERAR 256 BHERHS cry-

]
2-thiakolylamine is separated on a Chiralcel ODLOy

column in a heptane/2-isopropanol/triethylamine mikture_
(80/20/0.1 by volume). The fractions containing the
expectéd product are combined and then concentrated
ﬁnder reduced pressure (1 kPa) at a temperature in the
region of 40°C to give 0.215 g of 4-(1l-imidazolyl-
methyl) -4,5-dihydro-2-thiazolylamine, enantiomer A and
0.21 g of 4-(1l-imidazolylmethyl)-4,5-dihydro-
2-thiazolylamine, enantiomer B.
4-(1-Imidazolylmethyl)-4,5-dihydro-
2-thiazolylamine, enantiomer A: H NMR spectrum (300
| MHz; EPﬂst—d& 0 in ppm): 2.93 (dd, J = 11 and 7 Hz:
T) - 3225 (dd, J = 11 and 7 Hz: 1H); 4.03 (d, J = 6 Hz:
2H); 4.38 (mt: 1H); 6.49 (unresolved cdmplex: 2H); 6.88
(broad s: 1H); 7.20 (broad s: 1H); 7.64 (broad s:.lH).
4-(1-Imidazolylmethyl) -4, 5-dihydro-
2-thiazolylamine, enantiomer B: H NMR spectrum (300
MHz, CDj3)2S0-ds, d in ppm): 2.96 (dd, J = 11 and 7.5 Hz:
1H); from 3.20 to 3.40 (mt: 1H); 4.05 (4, J = 6 Hz:
2H); 4.41 (mt: 1H); 6.88 (broad s: 1H); 7.20 (broad s:

1H); 7.64 (broad_s: 1H).



amoni a (50/5/1 by. volune). The fractions containi ng 2 P#EMEE0%Ed product
are conbi ned and then concentrated wunder the above conditions to give 0.33
g of (4RS)-4-(1-imdazolylnethyl,)-4,5-di hydro-2-thiazolyl am ne.Jn the
formof a viscous yellowoil ['H NVR spectrum (300 MizsT@b$)2P=€6, in
ppm: 2.93 (m: 1H); 3.26 (nt: 1H); 4.03 (d, J = 6 Hz: 2H); 4.39 (nt: 1H);
6.49 (unresol ved conplex: 2H); 6.87 @&k, 1H); 7.20 (nm: 1H); 7.63 (broad
s: 1H)]. Tert-Butyl N[(4RS)-4-(l-im dazolyl methyl)- ‘

4, 5-di hydro-2-thi azolyl ] carbamate: 0.21'.g of imdazole predissolved in 10
cnB of dinmethylformam de is added to a solution of 0.085 g' of sodium
hydride in 20 cnB of 9 Decenber 2004 -ST00019-PCT 126 di net hyl f or mam de.

After the sodi um hydt4Rie) Has(1-disodPaslElne BhyD] W | 9030k d-g-of tert-butyl

N-[ (4RS) - 4- (p-tol uenesul phonyl Oxy et hyl ) - 4, 5-di hydro- 2-thiazol yl]carbamate
in 10 cnB %fthiiawe Iyl e decm’s o faddie thyae dhiie riick tadriel iis t hen stirred at
a-tenperature in the region of 70C for 3 hours. The reaction nedium is

di | uted witPEIHY 12 added Smshab Wtipma®rl . 30 i@ df overt Aagnesi um

sul phat e a‘gd %fes;} concentrated under reduced pressure (1 kPa) at a

t enper at urt § FRNe §eldi ol gz o methy et igbrdiared i s chromat ogr aphed
on a col of_alu thyl acetate and a nixture of ethyl

1.na, .eluting with
acet at e/ mét hanol* L ]f@%%?f'@..s eﬁﬁeoﬁr ddersne  céptdomedgbyhe expect ed

‘-product aﬁﬁiiition of methanol to dissolve the reaction medium.
7 Afte£%stirring at a temperature in the regioﬁ of 26°C
for 48 hours, the reaction medium is concentrated under
reduced pressure (1 kPa) at a temperature in the fegion
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 con&itions to give 0.33 g of
(4RS) -4~ (1-imidazolylmethyl) -4, 5-dihydro-2-thiazolyl-
aminesin the form of a viscous yellow oil [*H NMR
spectrum (300 MHz, CD3)2S0-ds, 8 in ppm): 2.93 (mb: 1H);
3.26 (mt: 1H); 4.03 (d, J = 6 Hz: 2H); 4.39 (mt: 1H);
6.49 (unresolved complex: 2H): 6.37 (mt: 1H); 7.20 (mt:
1H); 7.63 (broad s: 1H)]. |

Tert-Butyl N-[(4RS)-4-(1l-imidazolylmethyl)-
4,5-dihydro-2-thiazolyl]carbamate: 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



. conbi ned and then concentrated under the above cond.tﬂ%ﬁ?”ﬁ%”&P@% 0.25 ¢
of tert-butyl N--[(4RS)-4-(1--im dazolyl nethyl)-4,5-dihydro-
2-thiazolyl]carbamate in the formof a sticky yellow mass [nmass spectrum
DCl m z=283 MHO m'z=183 - f4-C5HD2) +1 Tert-Butyl  ST00019-PCT :
N-[ (4RS) - 4- ( p-t ol uenesul phonyl oxy-
met hyl ) - 4, 5-di hydr o- 2-t hi azol yl ] carblédfate: A solution of 0.8 g of
tent--butyl N-[(4RS)-4-hydroxynethyl- 4,5-dihydro-2-thiazolyl]carbarmate,
0-76 g of p-toluenesul phonyl chloride and 0.56 cnB of triethylamne in 25
cnB of dichloronethane is stirred for 16 hours at a tenperature in the
regi on of 209C The solution obtained is concentrated under reduced 9
Decenber 2004thgTEOOMOmMPGTE . 127 tpresber eofiiukPaydatida hesperature in the
region of _ 40C. The evaporation residue obtained is purified by :
chronatog@aﬁﬁppﬁﬁrﬁﬂnnépﬁ@luélﬁﬂe§§uﬂegoﬁfatgytuhntwﬁ silica gel (particle
size 60-200; dianete %ht 25.cm, eluting with a m xture of
cycl ohexalel 4RSI écéPaF@lF?GP§G Eﬁovgﬂﬁﬁﬁweﬁhﬁllcgh5e@%hﬁ§r96 cnB

fractions e fr ons. contai nin t he expected product are conbi ned and
t hen conc%ané?ﬁafy%hﬂ%Fb?W@LEbbvegeoﬁﬁft? ré;m%FQV HIrmareide pi vl -

N[ (4RS) - 4a6@at b epas Ul PRRAYLOY L TEROY LitrRed QYILOL ALl azoLy! ] carbamate

in thg_reglon of 70°C for 3 hours. The reaction medium
is dif%ted with ethyl acetate, washed with water,‘dfied
ovér 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 ar
column of alumiﬁa, eluting with ethyl acetaté and a
mixture of ethyl acetate/methanol (80/20 by volume) .
The fractions containing phe expected product are
combinéd and then concentrated under the above-
conditions to give 0.25 g of tert-butyl |

N-[ (4RS) -4- (1-imidazol.y1methy1) -4,5-dihydro-
2—thiazolyl]carbamate iﬁ thé form of a sticky yellow
mass {mass spectrum: DCI m/z 283 MH® m/z=183

@’I—CsH?@z) ]

Tert-Butyl N-[(4RS)-4-(p-toluenesulphonyloxy-
methyl)—4,5—dihydro—2;thiazolyl]carbamate: 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 cnﬁ.of
triethylamine in 25 cm’ of dichloromethane is stirred
for 16 hours at a temperature iﬁ the region of 20°C..

The solution obtained is concentrated under reduced



white solid [1H NMR spectrum (300 Mz, CD312, S in ppr)Pecembgs 2084 op) .
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 (dd, J 9.5 and 8 Hz: 1H); 4.06 (dd, J = 9.5 and 4.5
Hz: 1H); 4.43"(m: 1H); 7.36 (d, J = 8 Hz: 2H); 7.80 (dwopoBoHeer2H); from
8.50 to 9.40 (very broad unresolved conplex: 1H)]. Tert-Butyl

N-[ (4RS) - 4- hydr oxynet hyl - 4, 5-di hydr @2 t hi azol yl ) carbamate: 10 cn8 of
aqueous I N sodium hydroxide are added to a solution of 2 g of tert-butyl

- 2~f (tert-butoxycarbonyl)imno]- (4RS)-4-[(tert-butoxycarbonyl)oxy] nethyl -
1, 3-thiazolidine-3-carboxylate in 20 cnB of methanol and the mixture is
then stirred at a tenperature in the region of 20C for 4 hours. The
reaction npxesserei ¢1 kpageatrat edmpsdacuredugsednhpr eggibg (F kPa) at a 9
Decenber 2004 ST00019- PCT 128 tenperature in the region of 50C. The residue
obtai ned #8°€ak@heupvapoB8dtioB pésidterobtalinededsapdrivashadpyi th et hyl
acetate and then with water. 0.37 g of tert-butyl

N- [ (4RS) - 4Ahyemakoasanly - at saunagiher 2ct hiregsliyk] onaabashtsni s£obt ai ned in
the form of,f,whi te solid [mass spectrum DCl nmlz=233 MWH nlz=177 :

(. M - C4H7) §F11ca1ert - Bryriole (shee- 60t aRY6ar Bbapereni Aotm; .

(4RS)-4-[(tert- xycar bopyl ) oxy] net hyl - _ 1, 3--t hi azol i di ne- 3- car boxyl at e:
10.91 ¢ ofh‘ajr“:ﬂilg%§ %‘ﬂfyleﬁ'é%\‘?%o‘ﬁ]a?]% armistere o8 of t.riet hyl ami ne are

cyclohexane/ethyl acetate (70/30 by volume) and

collé&ting 30.cn9 fractions. The fractions containing
the expected product are coﬁbined and then concentrated
under the above conditions. 0.8 g of tert-butyl
N—[(4RS)f4—(p—toluehesulphonyloxymethyl)—4,5—dihydro-
2—§hiazoly1]carbamate is obtained in the form of a
white solid ['H NMR spectrum (300 MHz, CD;l,, & in ppm)é

'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 (dd,
Jd = 9.5 and 8 Hz: 1H); 4.06 (dd, 0 = 9.5 and 4.5 Hz:
1H); 4.43 (mt: 1H); 7.36 (d, J = 8 Hz: 2H); 7.80 (d, J
= 8 Hz: 2H); from 8.50 to 9.40 (véry broad unresolved
comblex:-lH)].

% - -a=  Tert-Butyl N—[(4RS)—4—hydroxymeth?l—

. 4,5—dihydro—2—thiazoly1]carbamate:‘10 cm® of aqueous 1IN
sodium hydroxiderare added to a_solﬁtion of 2 g of
tert-butyl 2-[(tert-butoxycarbonyl)imino]-
(4RS)—4—[(tert—butoxycarbonyl)oxy]methyl—
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-iZ

concentrated under reduced pressure (1 kPa) at a



added to a solution of 1.98 g of (4RS)- 4-hydroxymet hy|S.December 2004

4,5-di hydro-2-thiazolylamne 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 triethylanm ne are added and the m xt fRO0GIOtBRM stiTred
for. 16 hours at a tenperature in the region of 20C. 50 cnB of water are
added to the reaction mxture and flB8 phases are separated after SPttl
n*g has taken place. The organic phase is dried .over nmagnesi um sul phate,
filtered and concentrated under reduced pressure (1 kPa)-at a tenperature
in the region of 40C.. 7 -g of tert-butyl 2- [ (tert-butoxy-
carbonyl)imno]-(4RS)-4-[(tert--but oxycarbonyl ) oxy] -

met hyl - | , Seitppeaziohr«i ire- Ghe ardpigh ad 20 eC obTlae neels i due tdletd dDnadof a white
solid [mass spectrum DCl n12 =433 M. m z=333 (M C5H/Q2)+] 9 Decenber
2004 ' STOD®1RFEaT mglfém)cm I%fdr‘@d:)mbt il Lt reddiamdd mested wiiddol yl ani ne:
A sol ution of 90 of 1l-tert-buty

3- (2- hydrobdrl W%&?r@%y@%@%ﬁ%'@%%‘?%’é i - 5O B Bprt-emitiyHr ochl oric

acid is stifred at erat h i op 100C.. After 3 hours, the
reaction I?Iﬁ;({@ %%36‘5‘6? ‘fgn'{‘) ‘Sja}i“(f?’g SE th’éa‘f%]gwoh“ of .-20C and is
., then concentrated under duce ssure (1 tenperature in
the regi o ofo By S ]T%eu[?%asjr% Jorbt%ﬂégeigo a?e |‘°h°€JCfE) cnB of . water,
basified wiidy 1&9«3&% DCT m/z=233 MH' m/z=177 (M-CH;)*].

_.l

Tert-Butyl 2-{[(tert- butoxycarbonyl)lmlno]—
(4RS)—4;{(tert—butoxycarbonyl)oxy]methyl—
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—hydr6xymethyl~'
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
reaétion mixture and the phaées are separated after
settl;;g 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—[(tertrbutoxy—r
carbonyl)imino];(4RS)—4-[(tertwbutoxycarbonyl)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)+] i _ ‘ =



of 5N sodi um hydroxi de and then concentrated as above.® D8RS P08t ai ned i s
stirred for 20 hours at a tenperature in the region of 20C in 300 cnB of
ethanol, filtered and washed with 5 tines 50 cnB8 of ethanol and 3 tines

100 cnB of nethanol .. The various filtrates are -conbi ned r d under
reduced pressure (1 kPa) at a tenperature in the regioﬁngaggcﬁgﬁd t hen
crystallized from 400 cnB8 of ethanol st@ give 31 g of

(4RS) - 4- hydr oxynet hyl -4, 5--di hydro-2-thi azolylamne in 1. he--fbrmof a
white solid nelting at 122C [infrared spectrum (KBr): 3311; 3164; 1648;
1601; 1349; 1051 and 982 cnil]. 1-tert-Butyl-3.- :

(2- hydroxy-1-hydroxynet hyl - ethyl)thiourea: 30.4 cnB of tert-butyl

i sot hi ocyanate are adgde¢_koyags LeR, 9t 414. §: 8,85 ,2- am no
| , 3- propanedi ol in 245 cgﬂ ofﬁetﬂgg%F, ¥2d4fﬁegﬁ1 tFfe is then stirred at

a tenper at Brehi AzbNg16R0Hhen Af s8DEribAr cB49HOYT SF irb@egggg,gggf_rredi umis
concentrated under 9 Decenber 2004 . ST00019- 130 reduce ressure (5

kPa) at a BelpehpfitoRy b-hjpersRohethy DELEPO) entolhear £si gye Ls* arried in
a mxture of 160 cnB of petrol eumether and 26 cnB of ethanol, and the
product i s6Nihy@rechbéfianacidiens dsterréd ac destefséostusaden fgduced -
pressure (0.1 kPa) at a tenperature in the re ion of 60C. 30 g of
1-tert - but yRIBOR20RyHP VXS - -Afit ey d? dxgwes hytiet hyddct ivmuntarare Dbt ai ned in
the form of a white solid (1H NVR spectrum -(250 WMHz, (CD3)2SO0- d6,
°°°12§ to a‘temperature in the region of.-20°C and is
;hen.éoncentrated under reduced pressure {1 kPa) aE 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 o0il obtained is étirred for 20 hours at a
temperature in the region 6f 20°C in 300 cm® Qf ethanol,
filtered and washed with 5 times 50 cm® of ethanol and 3
times 100 cm’ of methanol. The various filtrates are
"éombined, 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
ﬁhe?fbim of a white solid melting at 122°C [infrared
spectrum (KBr): 3311; 3164; 1648; 1601; 1349; 1651 and
982 cmly. -
l—tert—ButyI—3—(2—hydroxy—1mhydroxymethyl—
e;hyl)thiourea: 30.4 cm’ of tert-butyl isothiocyanate
~are added to a éolution of 14.6 g of 2-amino-
1,3~propanediol in 245 cn® of eﬁhanol, and the mixture
is then stirred ét a teméerature in the region_ofrgbOC

for 94 hours. The reaction medium is concentrated under



in ppm: 1.42 (s: 9H); 3.38 (nt: 2H); 3.54 (nt: 2H); UPaCEMOERPEYDI 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 azolyl met hyl) -4, 5-di hydro-2-thiazolyl- am ne
di hydrochl ortde A solution of 1.75 g.of.N-(tert--butylgroco19-pcT :

. -[(1R)-1-hydroxynet hyl - 2- (4-thi azol yl )ethyl] thiourea in 20 cn8 of 6N
hydrochloric acid is heated at a tmpg) Lure in the region of 110C for 20
hours. The reaction nmediumis concentrated under reduced pressure (1 kPa)
at a tenperature in the region of 60C, taken up in 5 cnB8 of ethanol and
t hen concentrated under the sane conditions as above. The residue is taken
up in 5 cnB of ethanol and the product is then filtered of f and dried.in

e PSS IR, el g A g Lo
S-di hydr @2yl 32 Eh@“r@%;%uge&%n’%%r%g% %?P%O%&-xt%g% ¥l 160

di hydrochloride is obtained in the formof a cream coloured solid rreltlng

at 195C [cnPl DVRospest eu ¢808r M, 26 CBR} 50 ¢lharkoi N #0d) the3. 67 (nt: 2H)
; 3.41 (dd, J 11.5and 5.5 Hz: 1H); 3.68 (dd, J = 11.5 and 8 Hz: 1H); 4.63

(nt: 1H) prode@t(ds Fitt2rHa: oflf) anfl thepddrjie® indz dddictk® (unresol ved
conplex: 1H); 9.66 t (unresolved conplex: 1H); 10.04 (broad s: 1H); ((XD =
' under reduced pressure (0.1 kPa) at a temperature in
the rggion of 60°C. 30 g of l-tert-butyl=-3-(2-hydroxy-
1-hydroxymethylethyl) thiourea are obtained in the form
of a white solid ['H NMR spectrum (250 MHz, (CD3).SO-ds,
O 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 (4, J = 8 Hz: 1H); 7.38 (s: 1H]).

Example 26
-(+);(4R);4—(4—Thiazoly1methy1)—4,5—dihydro—2—thiazolyl—
amine dihydrochloride
A solution of 1.75 g.of N-(tert-butyl) -

Nf-[ﬂlR)—l—hydroxymethyl;2~(4—thiazoiy1)ethy1]thiourea
in 20_EHP qf 6N hydrochloric acid is héated at a
E%mpéfﬁ%ure in the region of 110°C for 20 hours. The
reaction medium is concentrated under reduced pressure
(1 kPa) at a temperature'in the région‘of 60°C, taken
up in 5 cm’® of ethanol and_thén concegtrated 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 préssure {0.1 kPé)
at a temperature in the regionjof 40°C. 0.54 g Qf”f;)—

'(4R)—4—(4—thiazoly1methyl)~4,5udihydrOAZ~thiazoly1amine



+24.2 +/- 0.8 at a concéntration of 0.5%in nethanol)]°December 2004
N-(tert-Butyl)-N -[(1R)-1-hydroxynethyl 2--(4-thiazolyl)ethyl]thiourea: A
solution of.2.5 g of tert-butyl N[(1R)-1--hydroxynethyl-2-(4-thiazolyl)
et hyl ] carbamate in 20 cnB of 6N hydrochloric acid and 20 cnB of dioxane is
stirred at a tenperature in.the region of 20C for 18 h8@P801¥heCIeaction
m xture is concentrated under reduced pressure (1 kPa) at a tenperature
in the region of 40C. 1.9 g of a whit¥¥1lsolid are obtained. The solid
obtained is taken up in 6 cnB.of absolute ethanol and 2 cnB of
triethylam ne are added, followed by addition of 2.1 cnB of tert-butyl

i sot hi ocyanate. The mxture is stirred at a tenperature in the region of
50C for 20 hours. The reaction medium is concentrated under reduced
pressure (EBipgroghleridenisr abteéned tihethegifommobf48CcrEam-r esi due i s
taken up in . water and the aqueous phase is extracted with ,

di chl or ometdtddrefthSYrigamed tpRgsati 98P Ced BEIR nergresium 30@hat e,

filtered a co ntrated under the 9 Decenber 2004 ST00019- PCT 132 above
condi ti ons.rg&f‘nen(%z)é} Eﬁaf%"%s Er TBAPPR! & teST cEBE oreHunderét eb@@edd pressure

0.1 kPa) at e ture_in,.the, regqi of _40C 175 g of N (tert-butyl)-
g\l‘ ) [(1R)21-_h3}3r'tgx3%9rr§ %y:é %5(4-1{{ﬁ1i'a§o?§| ?g‘flhyﬂrh%u?eﬁn‘gaﬁe%bt ained in the
o 0 el SR R e R, P
7 = 2 gz: 1H); 9.18 (unresolved complex: 1H); 9.66

(unresolved complex: 1H); 10.04 (broad s: 1H) ; (ai? =

+24.2 +/— 0.8 at a concentration of 0.5% in methanol)].
N- (tert-Butyl) -N’ - (1R) -1-hydroxymethyl-
2n{4jthiazoly1)e;hyl]thiourea: A éolution of.Z.S g of
tert—bufyl N—[(1R)—lnhydroxymethyl—z—(4—thiazoly1)—
ethyl}carbamate in 20 o’ Qf 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 é
-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’ . ST absolute ethanol and 2 cm’ of triethylamine are

-
added, followed by addition of 2.1 cnd® of tert-butyl
isothiocyanate. The mixture is stirred at a teméerature
in the region of 50°C for 20 hours. The reaction medium
is concentrated under reduced pressure {1 kPa) at a
tempe;ature in the region of 40°C. The reéidue is taken
up in water and the agueous phase is extracted with

dichloromethane. The organic phase is dried over

magnesium sulphate, filtered and concentrated under the



Hz: 1H): 3.41 (mt: 2H): 4.62 (unresol ved conpl ex: 1H) ;% Dacegeper2004 - 5 1y
1H); 7.21 (d, J = 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—((lR)-l-hydrox¥neth -

2- (4--thiazol'yl )ethyl ] carbamate: 1.59 cnB of triethy Eprpﬂis'éPgTadded, with
stirring to a solution of 3 g of BOC-D-(4-thiazolyl)alanine in 50 cn8 of

t etrahydrofuran. The reaction medi U4 s cooled to-a tenperature in the
“region of -18C, followed by addition, with.stirring and under an inert

at nosphere, o, |116-_cnB of isobutyl chloroformate. After stirring for 40

m nutes at a tenperature in the region of -15C, the reaction nmediumis
rapidly filtered under cold conditions and a solution of 0.85 g of sodium
bor ohydr PPOViSr EPNSdSipag -i Ate rsicrandteried ABnaadesd coagorhe filtrates,
at- a tenmperature in the region of - 15C and with stirring. After stirring

for. 18 h Lot e EGPEFSETFE- iR -Eh& PR gREN 20 STBETaENE S dBict i on. .
- medi IS diluted w.t 0 f t d t d 9 Decenb 2004
ST00010. BBF FS3LR HEcRyE -aders 8. SthE-dBRATBuERILE | o vashed w th

ter, dr4, ' hat Ll ' t ed d
Feduced. B edd TRl TRRREP MR 30 i ERTO1 N BT ERTGMEARET 575%) of
tert-but yl-e MpthihlB inlcRkdEexymBiehyl y%116w4755'1&§2‘?"1¥' hyl] carbamate

are obtained in the formof a colourleSs.-oil [Infrare
' spectrum (300 MHz, (CD3)2S0-ds., 0 in ppm):. 1.41 (s: 9H);

2.96 (&%, 7 = 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 (c, 0 =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)-1-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, follbwed by
addiﬁion, with stirring and under an inert atmosphere,
o§ 1;12;cn9 of isobutyl chleroformate. After stirring
for 40 minutes at a température in the regioh of -15°C,
the reaction medium is rapidly filtered under cold
conditions and.a solution of 0.85 g of sodium
bbrohydride 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



spectrum (CCl4): 3442, 3368, 2980, 2932, 2874, 1710, 9 Legsmbe{38% 1367,
1243, 1171, 1048 and 875 cm1l]. Exanple 27 (+) - (4R -4- (3--Am nopropyl)
--4, 5--diydro-2--thiazolylam ne dihydrochloride A solution of 9.6 g of
benzyl N [ (4R) -4- (3-ter.t--butyithioureido) -5-hydroxypsnd Y . .
carbamate in 50 cnB of 6N hydrochloric acid is heated at a tenpérature in
the region of 110C for 18 hours. Theqspeaction mediumis concentrated under
reduced pressure (1 kPa) at a tenperature in the region of 40C, taken |lap
-siie essively in 30 cnB of ethanol and 20 cnB8 of i sopropanol,
concentrating under the same conditions as above between each washing. The
solid obtained is taken up in ethanol and diethyl ether, filtered off

~and. dri ed i Bnacdesh caales undghe rgggg Jigese s (Qa kB 8 2

tenperature in the region o

(+) - (4R) - 4yat3ranipoBHO ol ydrochl oride in
t he forn1o?aa ahlte soI?%é%éﬁ?gmgéﬁgﬁosgé%ggéﬁa ﬂ%%ﬁg%gg?r%%$(3oo VHz,

( CDB) 2S0- d6pnbehbrapall undePeeediiesd 200ds SHAO 0O kzPééT dd4afrom1.55 to 1.85
(mt: 4H); 2.81 (nmt: 2H); 3.25 (dd, J 11 and 6 Hz: 1H);'3.69 (dd, J = 11

and 8 Hz: téfpedalurémn g, r&yildn (e racat ver. Tobextedt)budy PO (broad
unresol ved conplex: 2H); from9.50 to 10.60 20 (very broad unresol ved
conpl ex: 1My { (1RtDl =hydroxypethyl-2~(4-thiazolyl)ethyl]carbamate

are 2§ta1ned in the form of a colourless-oil [1nfrared

spectrum (CCl,) @ 3442, 3368, 2980, 2932, 2874,_1710,

1501, 1392, 1367, 1243, 1171; 1048 and 875 cm™'].

Example 27

(+)~(4R)—44(3~Aminopropy1)~4,S-diydrof2—thiazolylamine
dihydrochloride

- A solution of 9.6 g of benzyl

N-[ (4R) -4- (3-tert-butylthioureido) -5-hydroxypentyl] -
carbamate in 50 c® 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 kgs) at aiﬁemperature in the region of 40°C, taken
hp-éﬁébessively in 30 cm® of ethanol and 20 cm® of
isopropanol{ concen;rating under the same coﬁditionS‘és
_above between each washing. The solid obtained is taken
up in ethanol 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 ﬁeltiaé at

- 166°C {*H NMR spectrum (300 MHz, {(CD3)2S0-d¢, & in ppm):
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0.4-a a concentration of 0.5%in nethanol)] Benzyl
N-[(4R)-4-(3-tert-butylthioureido)- 5-hydroxypentyl]carbamate: 2.24 g of
lithiumchloride are added with stirring'to a solution of 16 g of ethyl

(2Ry-5-{[ (benzyl'oxy)carbonyl lamno }'-2--(3-tert-butghroool1s-pcT

t hi our ei do) pentanoate in 200 cnB8 of ethanol and 100 cnB8 of

tetrahydrofuran. After stirring fori3dp mnutes at a tenperature in the
region of 0C, 2.24 g of sodium borohydride are added. After stirring for
20 hours at a tenperature in the region of 20C, a further 0.5 g of sodium
borohydride is added. The reaction nediumis filtered and the filtrates
are concentrated under. reduced pressure (1 kPa) at a tenperature in the

region ofr40G  sHha d esighuerdts oif)ongt ear apied 2af) ;at3m@spheid ¢ pressure on a
colum of silica gel (particle size 60-2008; di aneter 5.6 cn hei ght

40-cnm), el uti nghavd = 1H)xt w.esof(dd,chl er arethane eldylimcet ate (8/2 by
volune) and a m xture of dichloronethane/ethyl acetate (6/4 by volune).
The fractd ars @ondt aili;ng .tiee (@xpectcddredoroadpdiexar SE)gmMa 1tgd and t hen
concentrated under the above conditions. 9.6 g of benzyl N[(4R)-4-(3-tert
9 Decenbetb280Y SREFMIS-RCT ol@E et hi f@r@mei9d(5)0- Bohyldr-®8/pent yl ] car bamat e
are obtalned in the formaof a ellom/0| IJ H N¥YR spectrun1(300 WHz, (CD3)
2$0-d5, SYSFpHHoad frERsPIaed &01“ emtE 4% 5 15427 -G+ /9H) ;. 3.00 (i
2H); from3.25 to 3.40 (m: 1H); 3.45 (nt: 1H); 4.21 (unresolved conpl ex:

1H); 4.7@.4 agga concentfation of 0.5% in methanél)]}
Benzyl N-[ {(4R)- 4 {(3-tert- butylthloureldo)—
5- hydroxypentyl]carbamate 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)pentanocate in 200 cm® of ethanol and 100 cm®
of tetrahydrofuran. After stirring for 15 minutes at a
temperature iﬁ 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 .
reduqed pressure (1 k?a) at a temperature in the region
5% ibgéi The residue is chfomatographed at atmospheric
pressure on a column of silica gel (particle-size
'60-200p; diameter 5.6‘cm; height 40 cm), eluting with a
mixture of dichloromethane/ethyl acetate (8/2 by
volume) and a mixture 6f dichloromethane/ethyl aceﬁate
(6/4 by volume). The fractions containing the expected
product are combined and then concentrated under the

_3

abhove conditions. 9.6 g of benzyl N-[(4R)-4-(3-tert-



(unresol ved conpl ex: 1H): 5.02 (s: 2H): 7.09 (d, J = Sdercemier2994. 7 17
(broad s: ‘1H); 7:27 (t, J = 5.5 Hz: 1H); from7.30 to 7.45 (nt:,5H)].

Et hyl (2R)--5-{[(Benzyl oxy)carbonyl]am no}-

2--(3-tert-butyl thioureido)pentanoate: 7.5 cnB of tert-stogotle-por

| sot hi ocyanate are added to a solution of 13 g of ethyl y

(2R) - 2- am no- 5-[ (benzyl oxy) car bonyl ] @am@sno- pentanoate hydrochl oride in 200
cnB of ethanol, and the mnmixture is then stirred at a tenperature in the
region of 20C. After 48 hours, the reaction nmediumis concentrated under
reduced pressure (1 kPa) at a tenperature in the region of 40C to give 16
g of ethyl (2R)-5-([(benzyl oxy)carbonyl]am no}-2-(3-tert-butyl- .

hi our ei do) pehyanbaverendd hesfhyarokypeoy DUEAEESTD S addBSS SPEGE rum  ET
m z' =409 M+ ml z=232 (C, 3H14NO3) + ml z=142 (232-PhCH) + m z=91 7) +] .

Et hyl (2R)1i2-&henbosn| ¢benzpgl boy) oal bpity INMR amicranent gnoat grhydrochl ori de:
A solution of 12.5 g of = (2R)-2-am no-5-[(benzyl oxy) car bonyl '

] ami nopent A81)eS8crd. yin ey i Freom il 20D B .6F0 efdtanali)i;s1¢agl ed to a

t enper at ur the region of --20C.- 6.5 cnB of thionyl <chloride are added

in
dr opwi se aﬁ%l’. TRe md xPQr ok 5 3bh fromet cihero 2000 STOCOT%E);PCT 136 stirred
18 hours. The reaction-nediumis

2%2&??2%?%%&8‘%? #‘gﬁd{%ﬁ%‘g&{é&%@gg&w@t@a tldhperdat?§re in the region
of 40C 10 Bl¥feddh FedlcGliWdx{ Ay 2-8M % 2m); 7.00 (a, o -
| 8.5 Hi: 1H); 7.17 (broad s: 1H); 7:27 (£, J = 5.5 Hz:

1H); from 7.30 to 7.45 (mt: 5H)].

Ethyl (2R)-5-{[(Benzyloxy) carbonyl ] amino} -
2-(3-tert-butylthioureido)pentanoate: 7.5 em’® of tert-
butyl isothiocyanéte are added to a solution ;f 13 g of
ethyl (2R)—2—amino—5m[(benzyloxy)¢arbony1}amino—
pentanoate hydfochloridé in 200 cm’ of ethanol, and the
mixture ig 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-
ghioureido)pentanoate iﬁ the form of a colourless oil
{mass spectrum: EI m/z=409 M' m/z=232 (Cy3H14NO;3) " m/z=142
(232-PhCH) "™ m/z=91 (CHq)*}. | |

Ethyl (2R)—2famino—5—[(benzoyloxy)carbonyl]—
aminopentanoate 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 thioﬁ&l

chloride are added dropwise and the mixture is then



5-[ (benzoyl oxy) car bonyl ] am nopent anoat e hydrochl ori de 9 [pemesespecs r um DC
mz=295 M{] _ -. (2R)-2-Am no--5-[(benzyl oxy)carbonyl]am no pentanoic
acid hydrochloride: 30 g of basic copper Il carbonate are added to a
solution of 15.5 g of .. D-ornithine hydrochloride in 1geg809b-pager. The

m xture 1is heated at a tenperature in the region of 100C for 2 hours,
filtered while hot and washed with §er. The filtrates are cooled to a
tenperature in the region of 20C, tollowed by addition of 14.5 g of
magnesi um oxide w th stirring. The reaction nediumis cooled to a )
tenperature in the regiron of 0C, followed by addition of 4 times 15.5 cn8B.
of benzyl chloroformate. After 18 hours at a tenperature in the region of

20C, the ijixtii.e is filtered. The | d 1S . ' y wth 3
times 30 %H?r]f)?dv%'f et %‘:ﬁr&p%r? |un;egs1€]§€%cﬂ_r$8 fcﬁ%l\%?rez)ﬁyl et ﬁ%’? \gﬁéd i s then
suspended, (i, S 00re B, Ol od Moy INEHQEN1 A I oG ddy il | e stream of -
hydr ogen ~sul phi de for % hours. The suspension is filtered and the solid

i s washed yhibed SNedwidroch o) ani dh tiperdtiralies e diigaeght to pH 4-5

with dilute aqueous ammonia to give-a white precipitate. After filtration-
and dryi nggidpec desigopd or3 d 25 6rinfl (@R)--2-aminw-9 Decenber 2004

- ST00019- PCT -137 5-[ (benzyl oxy) carbonyl ] am nopent anoi ¢ acid hydrochl oride
are obt ai hed(bhéntdel doy neafbenyilldneirsgdertanoate hydrochloride
[massﬁfpectrum: DCT m/z=295 MH']. |
K (2R)—2—Amin0w5—[(benzyloxy)carbonyl]amino4
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 dﬁP of water. ?he mixture
is heated at a tempefature 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
rof 4 times 15.5 cm® of benzyl chloroformate. After 18
hours at a temperature in'therregion of 20°C, the
ﬁﬁxtﬁfé”is filtered. The solid is washed successively
with 3 times 30 cm’ of water and 3 times 30 cm® of
.-diethyl ether and is then suspended in 500 cm® of N
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 agueous
ammonia to give a white precipitate.'After filtratfan

- and drying in a desicecator, 12.5 g of (2R)-2-amino-



['""H NWR spectrum (300 MHz, (CD3)2S0--d6, $. in ppm YPeramber20040 1.80
(mt: 4H); 2.99 (mt: 2H); 3.11 (mt: 1H): 5.02 (broad s: 2H): from7.25 to
7.45 (ntf 6H)]. Exanple 28
(+)--(4R)-4- (4-Hydroxybenzyl ) -4, 5-di hydr o- 2- t hi-azol yl - -afog@1bydrachl oride
A solution of 0.2 g of N-(tert-butyl) .
N --[ (I R)-" - 1-hydroxymet 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 tenperature in the region of 55C and is then taken up
successively in 10 cnB of ‘isopropyl ether, 10 cnB of diethyl ether, 10 cnB
of pentane, 5J{k5§ﬁ%§ﬁox§¥ggfgéﬂ§q fﬂoﬁgﬂ%éq% det|sopropyl et her,

ove Dbe

Voncentrating under the same conditions as ween each wash. The.

sol i d obt ailglkdch i Bik idr & olstesi C&alar dﬂaﬂ%r&ﬁ@lfc%dww @3SULE: (0. 1 kPa)
at a tenperature in the region of 40C to give 0.09 # ‘

(+) - (4R) - 4- (& Wy epshenny )(-3@05MHLzhy¢CD3)22'QOh|d§-ZO$Yin L@gm.)n{e g ochl ori de
in the formof an orange-coloured solid [1H NVR spectrum (300 MHz,

(CD3) 250- d6, - 4 it pprf0 (il :78H)dd 2 .P9= (i::52amd 3.51HamtiHLH) 2. 88 (dd, J

13.5 and 5.5 Hz': 1H); 3.26 (dd, J = 11.5 and 6 Hz:'3H); 3.55 9 Decenber

2004 SToooﬁgqi’cﬂqtat@q(ﬁf 2H)= J_fj_rc@n an@57t® Mz451HpE:46B51(nt: 1H); .6.74
(d, J =8.5Hz: 2H); 7.07 (d, J = 8.5 Hz: 2H); 9.09

Example 28

(+)- (4R} -4~ (4~ Hydroxybenzyl) ~-4,5-dihydro- 2 thiazolyl-

amine hydrochlorlde
A solution of‘0.2 g of N~ftert—but¥1)—

N'~[(1RT—1—hydroxymethy1~2¥(4—hydroxypheny1)ethy1]—
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 concenfrated under reduced pressure
{1 kPa) at a temperature in the region of 55°C énd is
then taken up successively in 10 cm’® of isopropyl ether,
10 cm’ of diethyl ether, 10 ci’ of pentane, 10 cm® of |
peérg}eum.ether and 10 cm’® of iéopropyl ether,
<Conéentrating under the same éonditions as abo%e
between each wash. The solid obtained is dried in a
desiccator under reduced preésure-(o.l kPa) at a
temperatgre in the region of 405C to giﬁe 0.098 g .of

(+) - (4R) -4~ (4-hydroxybenzyl) -4, 5-dihydro-3-thiazolyl-
amine hydrochloride in the form of an orangéwcoloured
solLirﬁH NMR spectrum (300 MHz, (CD;3)2S0-ds, & in ppm):
2.78 (dd,rJ = 13.5 and 7.5 Hz: 1H); 2.88-(dd, J ﬁ’iB!S

‘and 5.5 Hz: 1H); 3.26 (dd, J = 11.5 and 6 Hz: 1H); 3.55



(unresol ved conplex': 1H): 9.41 (s: 1H); 9.56 (unresolARHFEUHPER 1H);
9.97 (broad s: 1 H; ((x 20 = 49.5 -i-/- 0.5 at a concentration of 0.5%
in"methanol)]. N (tert-Butyl)-N -[(1R)-1-hydroxynet hyl -

2- (4- hydr oxyphenyl ) ethyl ]thi ourea: 0.15 cnB of tri et hygravione-peTadded to a
solution of 0.2 g of 4-[(2R)-2=am no- 3-hydroxsypropyl]phenol in 10 cnB of
absol ute ethanol, foll owed by additihes-of 0.18 cnB of tert-butyl

i sot hi ocyanate. The mi xture 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, the reaction nediumis evaporated under
reduced pressure (1 kPa) at a tenperature in the region of 40C and then

. chromat ogr@@hedl Ungers agnargon s essuy & of4H0kPa g a6 o ump of silica
gel (particle size 40-63g; dianeter 2~5 cmheight 29 cn), eluting with a
m xture of €ighé cwpreripnes n@t hedolg (D& X by vamwne)s. dkhe fractions
containing the expected product are conbined and then concentrated under

t he above(wurekdloed. c@mZlex: ofH) ; 9.41 (s: 1H); 92.56

N-(tert-butyl)-N -[(1R)-1-hydroxynet hyl -2- (4 _ hydroxyphemyl ) et hyl ]t hi our ea
is obtai n@@?-%?%@éd??ﬁ%*ex‘a Je%lybu‘-?i s s s oiff) T 144 pVR spect rum (300
MHz, (CD3) 2SO-d6, 8 in ppm : 1.42 (s: 9H) ; 2.63 (dd, J = 13.5 9 Decenber
£ 2004 STOQDY9s PGT_ 18% and £ dicdtraidi? dAh . sk 3 b5 5 H: 1H);

fron\ = N- (tert-Butyl}-N'-[(1R)-1-hydréxymethyl-

2—.(4—ﬁ§droxyphény1)ethy1}thiourea: 0.15 cm3_0f. '
triethylamine is added to a solution of 0;2 g of
4-[ {2R) -2-amino-3-hydroxypropyliphenol in 10 cm® of
absolute ethanol, followed by éddition'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 ét a temperature in the region of 60°C for
4 hours. After cooling, the reaction medium is
evaporated under reduced pressure (1L kPa) at a
temperature in the region of 40°C and then'
chromatographed under an érgon pressure of 60 kPa on a
column,_ of silica gel'(pa;ticlé size 40-63u; diameter

7 i&SAEQtheight 29 cm), eluﬁing with a mixture of A
dichloromethane/methanol (98/275y volume) . The
fractions contgining the expected product are combined
and then concentrated under the above conditionsf 0.2 g
of‘N—(tertwbutyl)—ﬂ'—[(lR)—1¥hydroxymethy1—2—(4—

.'hydrokyphenyl)ethyl]thiourea is obtained .in the form of
a colourless viscous oil ['H NMR spectrum (300 Mz,

ES

(CD3)2S0-dg, & in ppm): 1.42 (s: 9H); 2.63 (dd, J = 13.5



3:25 to 3.40 (nt: 2H); 4.29 (unresolved conpl ex: 1H); 9 Zedthbet 204 = 4.5 Hz:
1H); 6.67 (d, J =8 Hz: 2H); 7.05 (d, J =8 Hz: 2H); 7.15 (d, J = 8 Hz:
1H); 7.26 (broad s: 1H); 9.16 (s: 1H].

4-[ (2R) - - 2- Ami-no- 3--hydr oxypropyl )] phenol: A solution o % f’ﬁl?-'lQéT , .
tert-butyl N-[(1R)--I-hydroxy- methyl-2-(4-hydroxypheny Tet yl']carbamate in
24 cnB of dichloronmethane and 4 cnB,0fy di oxane is added, with stirring
and under an inert atnosphere, at a tenperature in the regi on of 20C, to a
solution of 20.5 cnB of 4N hydrochloric acid in dioxane. The m xture is
heated ata tenperature in the region of 60C for 18 hours and is then

cool ed and concentrated under reduced pressure (1 kPa) at a tenperature in
t he region The, ( esi gye ken, ypgi O.C chlLor onet hane, -
filtered, afld B0z T £ o2 440148, e‘?hyllg‘ h%rg Pi ?BIéIFedlgz)al Fr%Rashed with
twice 5 cnB.209f +di et hy! (m€t hegy an e at under

reduced pressure (0.1 kI(Da) at 5 tgn%grg?ﬁ%%§?%+gﬂecglﬂé%ﬁg%h gif:” 40C. 1.4 g, of
4-[(2R) - 2-angho¢ 8; hyde oxys 10f 0py#) ] pheep! (@r eyobt giped by, th-ga 6?.\)/'_'21 of

a. beige- coloured solid nelting at 156C ["H NWR spectrun1( 300

(CD3) 2S0-d6d, STi=a ppmd: (212 697 (Uel, (4,) F 43z ammel: HuHz: 7. j@,—i)(bg@g@ (dd,

13 and 5.5 Hz: 1H); 3.23 (nm: 1H); from3.30 to'3.45 (m: 1H); 3.51 (
J = 11.5 -S: abfl) ; 2 5L6z{s1PH) b. 32 (t, J = 5 Hz: 1H); 6.73 (d, J = 8.5

Decenber 2004 ST00019- PCT 140
—[(2R) 2-Amino-3-hydroxypropyl) Jphenol: A

J =
ddd,
9
4
solution of 2.2 g of tert-butyl N—[(lR)—l—hydroxy—
methyl-2- (4-hydroxyphenyl)ethyl]carbamate in 24 cm® of
dichloromethane and 4 cn? 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
ethé;; filtered again, washed with twice 5 cm’ of
éieﬁhyi-ether and then dried in a desiccator under
reduced pressure (0.1 kPa) at a temperature in the
region of 40°C. 1.4 g of 4-[(2R)-2-amino-3-hydroxy-
propyl)]phenol-afe obtained in the form of é_beige—
coloured solid melting at 156°C ['H NMR spectrum (300
' MHz, (CD3)280-ds, 8 in ppm): 2.69 (dd, .J = 13 and 9 Hz:
1H); 2.79 (dd, J = 13'and 5.5 Hz: 1IH); 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 (¢, J = 5 Hz: 1H); 6.73 (d, J = 8.5



Hz: 2H); 7.06 (d, J = 8.5 Hz: 2H): 7.95 (unresolved COdagesersph4 o 37 (s:
1H)]. Tert-Butyl N-[(1R)-1-hydroxynethyl -

2- (4- hydr oxyphenyl ) et hyl ] carbamate: A solution of 29.6 .cnB of |ithium

al umini um hydri'de ‘at 1M in tetrahydrofuran -is added, SHXMIS-BHOT ng and -
under an inert atnosphere, at a tenperature in the region of 20C to a
solution of 4.38 g of nethyl BOC-D fiyPosi nate in 25 cnB of
tetrahydrofuran.' After addition of 60 cnB of tetrahydrofuran, the
reaction mxture is heated at a tenperature in the region of 70C for 3
hours. The reaction m xture is cooled and then concentrated under reduced
pressure (1 kPa) at,a tenperature in the region of 60C. The evaporation
resi due i¥zdr2red; i h. @6 déd) ctat o . hinder 2educed Pprosstessludl 1 kPa) at a
tenperature in the region of 40C and is then chromatographed under an
argon preswuplenf B9 kPA-3'6n(a: cbBEulm of silica gel (particle size 40-63p;
c .aneter 7 cm height 24 cm, eluting with 10 dnB of a :
di chl or onet hane/ net FafetBarxt Wel (DR) 2L thydwepxmathyldnB  of a

di chl or onet hane/ met hanol ni xture f95/5 by volune). and 2.dnB of a

di chl or on%t ey FePRaHRFYT ke thel { raaratey Aottyionnf & ions -
;:ﬁgt a;ggn i%dﬁﬁ%f%%}:ﬁ#ﬁ%:a@qu%t hen‘ concentrated under
NS AR X4 SO S e S e obt ol ne

inert'étmosphere, 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 tétrahydrofﬁran{ After addition

of 60 cm® of tetrah&drofuran, the reaction mi#ture 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 df 60 kPa

on é column of silica gel {(particle size 40-63u;

diaméégr 7 cm; height 24 cm), eluting with 10 dm® of a

dichlbromethéne/methanoi mixturé (98/2 by ﬁolume), 2 dm?

of a dichloromethane/methanol mixture {(95/5 by volﬁme)

and 2.dm’ of a dichloromethane/methanol mixture (90/10

by volume). Thé fractions containing the expécted |

producﬁ‘are combined and then concentrated under the

above conditions. 2.2 g of tert;butyl

N- [ {1R) -1-hydroxymethyl-2- (4-_h_ydroxyphenyi) ethyl]~ ¥

- carbamate are obtained in the form of a white foam ['H



141 NMR spectrum (400 MHz, (CD3) 2SO-d6i in ppm : 1. 3d@embedbhoa 2. 46 (dd,
J =-14 and 8 Hz: 1H); 2.68 (dd, J = 14 and 6 Hz: 1H) from3 15 to 3.40
(m: 2H); 3.50 (nt: 1H); 4.61 (nt: 1H); 6.48 (d,J = 8.5 Hz: 6. 65 (d,
J =8 Hz: - 2H); 6.97 (d,.J = 8 Hz: 2H); 9.11 (broad s: %éﬁg le 29 ,
(+)-4-(4-Pyridyl sul phanyl net hyl ) -4, 5-di hydro-2- thiazol CFacenic

" mxture of 1.75 g of (4RS)-4-(4- "

~pyridyl sul phanyl met hyl ) -4, 5-di hydr o- 2% i azol yl ami ne dihydrochloride is
separated on a Chiralcel OD 10g colum in a _

hept ane/ 2-i sopropanol /triethylam ne m xture (80/20/0.1 by volune) to give -
0.43 g of (+)-4-(4- pyridylsul phanyl nethyl)-4,5-di hydro 2- thi azol yl am ne

1, 00, L0 1, ASE 036 5 ) T 12y 01 1
i i YA i L Gt

trat f
fZEfc,)e (T Sk Rty 15 o ey 7 2P ot 1 B e

di hydrochliu)y deg . @_C(fﬁ:@f]_}ﬂ)N dryge ocdl qr i @cg chin ﬁJI)oxa@ rg added to a
solution of .0.356 g'of tert-butyl N (4RS)-4-(4- pyrldylsu hany
Decenber 2004 SHOLHECH.97 (d, J = 8 Hz: 2H); 9.11 (broad s-

17, . -

VExample 29

(#)-4- (4-Pyridylsulphanylmethyl) -4, S-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/2—isopropanol/triethylamine mixture
(80/20/0.1 by volume) to give 0.43 g of (+)-4—(4-
pyridylsulphanyimethyl)—4,5—dihydro~2—thiazolylamine {lu
NMR'spectrum (300 MHz, (CD3),S0-ds; & in ppm): 3.12 (d4d,

J =11 and 6.5 Hz: 1H); 3.20. (4, J = 6.5 Hz: 2H); 3.44
.ﬁddrd&¢= 11 and 7.5 Hz; 1H) ; 4.32 (mt: 1H); 6.49
(un?esolved complex: 2H); 7.30 (dd, J§ = 5 and 1.5 Hz:
2H); 8.37 (dd, J = 5 and 1.5 Hz: 2H), (&’ = +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—pyridylsulphaﬁyl—



142 met hyl ) -4, 5-di hydro- 2-t hi azol yl | carbamate in 5 cn® BICMHE AA¥bI and 20
cnB of dioxane, and the m xture.is then stirred at a tenperature in the
region of 20C for 18 hours. The reaction mediumis concentrated under
reduced pressure (5 kPa) at a tenperature in the regi @rogd1dO&syt aken- up
in diisopropyl ether and then filtered to give 0.287 g of (4RS)--4-(4-
pyridyl sul phanyl net hyl ) - 4, 5- di hydr o325t hi azol yl ami ne di hydrochl oride in
the formof a creamcoloured solid ['"H NWR spectrum (300 WMHz, (CD3)
2SO-d6ér Sin 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: 4.59 (m: 1H); 800(broadd J:6.5 Hz: 2H); 8.66.(broad d,'J =

65Hz 60 /€ ; (dnresalv conpl ex:
1H); fro%@l‘gng'd t4o 5%0 dr/?;cﬁpi r esol v rc]%arqrnpﬁ{SELEl £ @ Qﬂntgsrj% But yl

N- - [(4R5)mé‘tr(a%cﬁyrarﬂi/lz&vldma@fl dToBhle==4met %émci&&&é hi 2704y ] car banat e:
a suspension of 1.5 g of tert-butyl N-[(4RS) 4- (p t ol uenesul phonyl -

oxynet hylJe#sr&d A rompd it cud ol | diearhegipde oh dPocnBoroigacetonitrile
i s' heated until the reagent has dissolved and 0.604 g of

4- mer captiopyds diTiee ieddigion anketiichowi itsh cdnicentgptdd tendeool ing to a. -
tenperature in the region of 20C, 1.07 g of potassium carbonate are :
added. Aftetucdd rprempior ¢B Winir atata dappertuxe ein nthe heegiginon of 20C,

the reaction mxture is-filtered. 9 Decenber 2004
of 40°C, taken up in diisopropyl ether and then
"% .

filtered to give 0.287 g of (4RS)-4- (4-
pyridylsuiﬁhanylmethyl)—4,5—dihydro—2—thiazolylamine
dihydrochloride in thé form of a cream-coloured solid
['H NMR spectrum (300 MHz, (CD;)2S0-ds, 8 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 d, J = 6.5

Hz: 2H); 8.66 .(broad 4, J = 6.5 Hz: 2H); 9.60 |

(unreéolved complex: 1H); 9.81 (unresolved complex:

18H); from 10.00 to 10.50 (broéd unresqlved‘compléx:

1H).
» tert-Butyl N-{{4RS8)-4- (4-pyridylsulphanyl-

. méthyffﬁé,5—dihydro~2~thiaiolyl]carbamate: a éuspension
of 1.5 g of tert-butyl N—i(4RS)~4f(p—toluenesu1phonyl-
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 thénA
added with stirring. After cooling to a témperature in
the region of 20°C, 1.07 g of potassiuﬁ carbonate are

added. After stirring for 48 hours at a temperaturg in

the region of 20°C, the reaction mixture is filtered.



- STO0019- PCT 143 The filtrate is concentrated under r d%l%cga]bﬁf:gg%dhre (1
kPa) at a tenperature in the region of 50C. The residue obtained is taken
up in ethyl acetate and water and the phases are separated after settling

has taken pl.ace. The organic phase is washed with sodléllcr(‘?1 %’_ # &
solution, dried over magnesi um sul phate and chromat ographe &L col um of

alumna, eluting with successive m xtyres of ethyl acetate/cycl ohexane
(50/50 by volune). The fractions contdining the expected product are
purified by chromatography on a colum of silica gel, eluting with ethyl
acetate. The fractions containing the expected product are conbi ned and
then concentrated under the above conditions. 0.356 g of = tert-butyl

N-[ (4RS th 4. 5- di h th | vyl b t
obE <(’;1I neél |41r.1lgtheﬁ%€#éo spa ye‘ll:‘%?w %‘f d urll—’li‘?\ﬁ/:?t ‘g‘é%‘? uﬂ?%%a%‘grmcar amte s
( CD3) 2SO d6pa ) rhtpmteﬂpél@at(éredi% ﬂ? O,gﬁggn ‘5]555&4%1 nd 6 Hz:  1H); 3.29

(mt: 2H): 3.40 (dd, J 7.35 (dd, J

= 5 and 1.fed¥du@btathdf id dhken 11;5 ﬁ‘p%éh);l Heceddle gﬁgrg,gt 70 to 10.00
(broad unresol ved conpl ex: 1H)) Exanp

(4R) - 4- (| -2y - tﬁ&qayﬂhahémﬂ‘e/@eﬁh]&téh ha/ﬂét Zet i Bgp! d AN gy dr ochl ori de

T# A solution of 0.6 g of N-(tert-butyl)-N-

[ (1R) - 1- hyalrase/ ettty lorrarti-coxphabeyis dydshet il oi hicaines chloride
solugéon, dried eover magnesium sulphate and
chromgtdgraphed on a column of alumiﬁa, eluting with
successive mixtures of ethyl acetate/cyclohexane {50/50
by volume). The fractions containing the expected
product are purified by chrdmatography on a column 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—z—thiazolyl]carbamate is obtained in the form
of a yellow oil [‘H NMR spectrﬁm (300 MHz, {CDy) 380-dg, &
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: 1H);
.25 Gt: 1H); 7.35 (dd, T = 5 and 1.5 Hz: 2H); 8.40
(dd, J = 5 and 1.5 Hz: 2H); from 9.70 to 10.00 (broad

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-(1-oxy-4-pyridyl)ethyl]thiourea



9 Decenber 2004 ST00019-PCT 144 in 6 cnB of 6N hydrocH edesntsei2804 s heat ed
at a tenperature in the region of 110C for 18 hours. The reaction nedium
is concentrated under reduced pressure (1 kPa) at a tenperature in the
region of 55C; taken wup in twice 20 cnB of ethanol, cengenisabed under the
sanme conditions. as above, taken up in. 10- cnB of ethanol, filtered and
dried in a desiccator under reduced g essure (0.1 kPa) at a tenperature in
the region of 40C to give 0.296 g of (4R)-4-(1-oxy-4-pyridylmethyl)-

4, 5-di hydr o-2-t hi azol yl am ne hydrochloride in the form of creamcol oured
crystals ['' H NVWR spectrum (300 N*t, .(CD3)2SG-d6, S in ppm ; 3.04
(Iiniting AB' 2H) ; 3.34 (dd, J = 12 and 5.5 Hz: 1H); 3.68 (dd, J = 12 and

8 Hz: #éﬁ Corrpl\}llﬂYdrrﬁs&ﬁ&ﬁc ?Clg ti: hga'faed8a?5 (d J = 7 Hz: 2H);

9. 30 (unreso unr esol.ved conpl ex: 10. 30 (broad

s: 1H]. %@f&a&l@yﬁ thel 4Rl oh- Bydioyyoethyl 18- hdueXxy- 4’hﬁyr| dyl) ethyl]

thiourea: 2.6 cnB of triethylam-ne re-added to a solution of ' 1.5 g of
(2R) - - 2-r@&t fbon Smedlu®Xys - dopyehdyh)ed- phopanokduydaophkssuge in 30 cnB
of absolute ethanol, followed by addition of 1.53 cnB of'. tert-butyl

i sot hi ocyahaktea) Aites acdbagalrenBnofheneebannl oft AB°ai xtakeni s stirred at
a tenperature in the region of 20C for 18 hours and is then concentrated
under reduuednptESSQr%O(QFﬁdQﬁ efthaneenpertenterdred handeyi ope of 40C. 1 cnB

of
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 temperéture in the region of
40°C to give 0.296 g of (4R) -4~ (1-oxy-4-pyridylmethyl) -
4,5-dihydro-2-thiazolylamine hydrochloridé iq the form
of -cream-coloured crystals [H NMR speétrum.(300 MHz,
{CD3)280-dg, & in ppm): 3.04 (limiting AB: 2H); 3.34 -
(dd, J = 12 and 5.5 Hz: 1H); 3.68 {(dd, J = 12 and 8 Hz:
1H); 4.63 (mt: 1H); 7.75 (4, 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-Buty1)~N’~{(lR)—1—hydroxymethyl—2—(1—
oxy;4:?yfidy1)ethyl]thiourea: 2.6 cm’ of triethylamine
dre-added to a solution of 1.5 g of (2R)-2-amino-3-(1-
oxy~4—pyridyl)-1—prdpanpl hydrochloride in 30.CHP of
absoiute ethanol, followed by addition of 1.53 cm® of
tert-butyl isothiocyanate. After.édding 20 cm® of
methanol, the mixture is stirred at a temperatufe-in
the region of 20°C for 18 hours and is then |
concentrated ﬁnder reduced pressure (1 kPa) at a

3 e

temperature in the region of 40°C. 1 cm’ of

triethylamine is added to the evaporation residue taken



triethylamne is added to the evaporation residue takg&x§eﬁger%g%$ 2004-
ST00019- PCT 145 up in 10 cnB of nethanol, followed by addition of 1.5 c¢n8
of tert-butyl isothiocyanate. The m xture is stirred at a tenperature in

- the region of :20C for. -48 hours. The-reaction nediumi t ed under
reduced pressure (5 kPa) at a tenperature in the regi?%PQQ&ﬁgc?é%nd t he
product is taken.up in 25 cnB of, ethyk acetate, filtered off and washed
with 10 cnB of ethyl acetate and 20 cnB of isopropyl ether. The
triethylam ne hydrochloride is renoved by passage through a col um of
alumna. 0.6 g of N-(tert-butyl)-N -[(1R)-1-hydroxy- '

met hyl - 2- (1- oxy-4-pyridyl)ethyl] thiourea is obtained in the formof white

crystals [ 0436 ~jyP ro-¢ Qg?f t m xture (90/10 by

vol une) onag ﬁ@r%g CEO(EgSiggﬁhkgha pl ate &gﬁéﬁg?%'On of' 1 é

(2R) - 2- Ani B -G (dooiidepy i dbiiniokyRiRRRNOln Ny hashlori dec. .50l ut i on of
Wi

20 cnB of 4N hydrochloric acid in oxane s a tH stlrrlng at a
t enper at urati a tbepeegtaneofn20e &yBos BEIEC Of o2 L biotes (-butyl N [

(IR. -1--hydroxymethyl-2- (l-oxy-4- pyridyl) ethyl] carbamate in 20 cnB of
di oxane. ThHbe nextuienimsedinmrie @ineend ergssdtuider Nrddiec&@gi on of  20C-for
18 hours and is then taken up in 40 cnB of dioxane, stirred for 30
M nut es- anBr¢FPeeeedd Hhe) Pt ozitpnpam i avdsheathavitdyildh B ofodi oxane and
then wth 25 chB of isopropyl ether and dried'in -a desiccator
- and he product is taken up in 25 cm® of ethyi acetate,
filtered off and washed with 10 cm® of ethyl acetate and
20 cm® of isopropyl ether. The triethylamine
hydrochloride is removed by péssage through a column of
alumina. 0.6 g of N—(tert—butyl)—N’—[(1R)—1—hydroxy—
methyl—z—(l-oxy-4—pyridyl)ethy1]thiourea is obtained in
the form of white‘crystals [Rf = 0.36 in a dichloro-
methane/methahol mixture (90710 by volume) on a Merck
60 Fi54 alumina plate {type E}].
(2R) -2-Amino~3- (1-oxy-4-pyridyl) -1-propanol
hydrochloride: a solution of 20 cm® of 4N hydrochloric
acid in dioxane is added with stirring, at a
tempgzature in the region of 20°C, to a solution of 2 g
6f tert—butyl N-(1R) ~1-hydroxymethyl-2- (1-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”fh

the region of 40°C. 1.54 g of (2R) -2-amino~-3- (1-oxy-4-



under reduced pressure (0.1 kPa) at a tenperature in 9heenegraoopf 40C.
1.54 g of (2R) -2-am no-3- (1-oxy-4_ 9 Decenber 2004 ST00019- PCT 146
pyridyl)-1-propanol hydrochloride are obtained in the formof a pale

yel l ow solid- ['H NVR.spectrum (300 MHz, (CD3): 2SO d6'srdodte-psd @ 3. 08
(d, J =6 Hz: 2H ; from 3.40 to 3.55 (nt: 2H).; from3.55 to 3.70 (nt:
1H); 7.78 (d, J = 6.5 Hz: 2H); 8.264kbroad 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- pyridylmethyl)--2-hydroxyethyl carbamate in 5 cn8
of dichloromethane is added to a'solution of 1.01 g of 77%

m chl or operbenzoic acid in 10 cnB of dichloronethane, and the mxture is

t hen heat- %1 g%gfﬁ%ﬁgﬁgf ﬁ%dgg&léfgégrhpé '%&ﬁé‘%e%’ﬁAféhgi nutes, a

further oroperbenzoic acid 1s a n e mxture is

heat ed f Ofodn hQH! 5 8ba Be 1 PEPESRL $6 B d N[ Hhemire Yk t@fum 6CG0 3ag: t he above

operation is then repeated. After heating for 2 hours at a tenperature in
t he regi opcpf) ,60Cdaf h& Iregsdmon P uM,i &7 cod atk amh)t hefrdaken up i=n

50" =~enB of dichl oronet hane and 50 cnB of i N sodiium hydroxi de. The aqueous
phase is zostendrat 28l (mder2HY edimomd Ppressus e3 (10 kRal) : atHp; tenp@rature in
the region of 40C, taken up in 50 cnB of dichloronethane, dried over ~
magnesi umdul phat @, 5 filtt e2Bd: adhd cofieerrd sz edBHUNdRr7Y etidced pressure (1
kPa) at a tenperature in the

6.5 Hz; 2H)].
. ) _
Tert-Butyl N-{(1R)-1-hydroxymethyl-2- {1l-oxy-
4-pyridyl)ethyllcarbamate: 1 g of tert—butyl (iﬁ)—l-(4—
pyridylmethyl)-2-hydroxyethylcarbamate in 5 cm’® of
dichloromethane is added to a‘'solution of 1.01 Q of777%
m-chloroperbenzoic acid in 10 cm’ of dichloromethane,
and the mixture is ;hén heated to a temperature in the
region of 60°C. Aftér 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 thén repeated. After
heating for 2 hours at a temperature in the region of
60°é,ﬂ}he reaction medium is cooled and then-taken up
fn 50%m’ of dichlorometharie and 50 cm® of 1IN sodium
~ hydroxide. The aqueous phase is concéntratéd under
reduced.pressure (1 kPa) at a temperatufe in the region
of 40°C, taken up in 50 cm® of diéhldroﬁethane, dried
over magnesium sulphate, filtered and concéntrated
- under reduced pressure (1 kPa) at a temperature in the
region of 40°C. 0.15 g of tert-butyl N-[{1R)-1-
hydroxymethyl;E;(1—0xg—4—pyridy1)ethyl]carbamate:ig

obtained [*H NMR spectrum (300-MHZ,A(CEh)st_d5,-8 in



region of 40C. 0.15 g of tert-butyl N-[(1R)-1- 9 December 2004

hydr oxynmet hyl - 2- ( 1- oxy-4-pyri dyl )ethyl] carbamate- is obtained [ 1H NWR _
spectrum (300 MHz, . (CD3)2SO-d6, in 9 Decenber 2004 ST00019- PCT 1.47 ppr’r)..
1.32°(s: 9H); from2:45 to 2.60 (nt: 1H); 2.86 (very tb’ﬂﬁfbfb—gbf 13.5 Hz:
1H); from3.20 to 3.45 (nt: 2H); 3.63 (nt: 1H); 4.80 (ant: 1H); 6.67
(broad d, J =9 Hz: 1H); 7.23 (broads9, J = 5.5 Hz:.2H); 8.14 (broad d, J
= 5.5 Hz: 2H) 1. Exanple 31 . _ _ _
(+)-4-(1,2,4-Triazol -1 -yl nethy].)-4,5-di hydro-2-thiazol - ylam ne

di hydrochl oride A racemc mxture of 0.35 g of (4RS)-4- _ _
(1,2,4-triazol -1-yl net hyl -4, 5-di hydro-2-thi azol yl am ne di hydrochloride is
separ at ed ppmf: Chi g2l pak AP 20Frof0) WA {5 A g@p(rﬁpe/fﬁg’ r@léérl et hyl am ne

m xture (80/20/0.1 by vol urre) The fractions contal nin e expected
product ar ¢veoybbnesd and § hemzonaent rated crdder, g@ogg:esd & egaure (1 kPa)
at a tenperature in the region of 40C to give O. 08 g of
(+)--4-(1,284: t3i@¥olmt 1-WHnethys( - Gats- disydreo- & t i W ang ne gjl hydr o
Ohlori e in the formof a yellow solid ['H NVR spectrum (300 , ~
( CD3) 2SO ddz: 811ﬁ)n p”pna?» (f&"dmi(d:thJ:-SJSl}Ez :areh) 4.8 12 (bddad 3,76 (dd, .J =
11.5. and 8.5 . 1H); (d, J 5 Hz: 2H); 4.69 (m: 1H); 813(broad
s: 1H); 8&/68 %bﬁdé%l szH)llH) 9. 30 (unresol ved conplex: 1H); 9.73
(unresol ved conplex: 1H); 10.10 (broad s: 1H), (a no =

Example 31

(+)~4—(1,2,4-Triazol—1—§lmethyl)—4,5-dihydro—2—thiazol—
ylamine dihydrochloride
A racemic mixture of 0.35 g of (4RS)-4-
(l,2,4—tria;ol—1—y1methyl—4,5—dihydro—2—thiazolylamine
| dihydrochloride is separated on a Chiralpak AS 20 m
column in a heptane/ethanol/triethylamine mixture
(80/20/0.1 by volume). The fractioﬁs contéining the
expected product are combined and then concentrated
.under reduced pressure (1 kPa) at a temperature in the
regioﬁ of 40°C to give 0.08 g of (+)-4-(1,2,4-triazol-
1~yim2thyl)—4;S—dihydro~2—thiazolylamine dihydrd—
@hloride in the form Qf a vellow solid ('H NMR spectrum
{300 MHz, (CD3)280-ds, 8 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

{unresolved complex: 1H); 10.10 (broad s: lH); (ai? =

+13.2 +/- 0.7 at a concentration of 0.5% in methanol)].
o



+13.2 +/- 0.7 at a concentration -of 0.5%in nethanol)]%Peembseeher 2004
ST00019- PCT 148 (4RS)-4-(1,2,4-Triazol --1-ylnethyl)-

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-1-yl- .: . ST00019-pPCT

met hyl ) - 4, 5-di hydro- 2-thi azol yl ) carbamate in 10 cn8 of 4N hydrochlorlc
acid in dioxane is stirred at a tenpgigture in the region of 20C for 34.
hours. The reaction nediumis filtered and then washed with 3 tinmes 5 cn8
of diethyl ether and dried in a desiccator. 0.14 g of
(4RS)-4-(1,2,4-triazol-1-ylmethyl)-4,5- dihydro-2- thlazolylan1ne
dlhydrochlorlde Is obtained in the fornlof a white foam [nmass spectrum R

mz=184 NH+ m z=183 sMty W 7314 4C4HR ShZ&+ base peak
mz=36 HO DC nlz= %84 &H‘ra Tért-B u?%?lN?T é%%h%@?lwg§4 triazol-1-yl-

met hyl ) - 4d&h$dﬂﬁﬁﬁlt%lhﬁbd§Qbﬁhh%aGQ@&E&@ChQO@lQlea So3udibhl @g0l e is

added, at a tenperature in the region of 20C and under an inert atnosphere,
to a sol utli.an gfof GedE-Puelisoeijyarshydri(de2i, n-¢reaBoof 1dimet hyl ul phoxi de.
The m xture is'stirred at a tenperature in the region of 20C for 45

m nut es, feithovidd 4hp-dddiytiron2-ochidzglef iterbabatyl in 10 cw® of .
N-[(4RS) 4- (i odonet hyl)-4,5 dihydro-2-thiazolyl)carbamate. After stirring
for 3 hoGﬁ%haﬂQQQhéﬂﬁéﬂaﬁGFé i | ﬁh@xﬂegleﬁ sfisog 86 enB of saturated

ammoni um chl ori de sol ytion are added to
temperature in the reglon of 20°C for 34 hours. The

reacéjgn medium is filtered and_then washed with 3
fimes 5 cm® of diethyl ether and dried in a desiccator.
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: ETI m/z=184 MH"'
m/z=183 M*- m/z=il4'C4H5N2+' M/z=10i C3HsN,S' base peak
m/z=36 HCl DCI m/z=184 MH'].

Tert-Butyl N-[{4RS}-4-(1,2,4-triazol-1-v1-
methyl)-4,5-dihydro-2-thiazolyljcarbamate: 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‘% of sodium hydride in 7 cm® of dimethyl
Qulphéﬁidep The mixture is'stirredrat_a‘temperature in
the region of 20°C for 45 minutes, followed by addition
of 1 g of tert-butyl N—{(4R8)e4—(iodomethy1)—4,5—
dihydro—z—thiazdlyl]carbémate. After stirring for 3

‘hours af_a temperature in the fegioﬁ of 60°C, 30 cm® of
saturated amﬁ0nium chloride solution are added to the
reaction medium and the resulting miXture-is éxtracted
with 4 times 10 cm” of ethyl acetate. The organic phases

are washed with 10 cm® of saturated sodium chloride



reaction medium and the resulting mixture is extracted Degermben2094es 10 cnB
of ethyl acetate. The organic phases are washed with 10 cnB of saturated
sodi um chl ori de 9 Decenber 2004 ST00019-PCT 149 .solution, dried over

magnesi um sul phate, filtered and then concentrated un reduced pressure

(1 kPa) at a tenperature in the region of 40C. The regﬁﬁﬁﬁﬁgEPCT

~ chromat ogr aphed under an argon pressyrg of 70 kPa on a colum of silica
gel (particle size 40-63 g; diameter ~°¢Cm height 18 cm, eluting with a

di chl oronet hane/ nethanol m xture (5/1 by volune). The fractions

contai ning the expected product are conbined and then concentrated under

the above conditions. 0.34 g of text-butyl N ((4RS) -4- (1, 2,

4-triazol - ¢ hylk).: =4, 5-_dihydro-2-thiazolyl]carbanmate is obtained in
the form '%%%’:gﬁlf e&%%)%% T‘?r%gsm% %%?]r‘ﬂﬁls‘éapzl?ﬁ‘%’e—*z 3 wereqd A1
C8H13N202S¢hah 2534 = + 1 z=8 HAN3+ ni z=57
L0256 oA BRSTSrast ~-Ale COIRL P R G P

di hydro- 2- tainpahyilsanbared oredion Of FP4 UMndikanbpnate are added, at a

tfenperature in the region of 20C, to a suspension 0 74 g of tert-butyl

al | yI sulphainybmd ¢ o@rdpthed anytar hanydquH nEldihY i3ene 1 ear hamate in : 650

cnB8 of dichloronethane, followed by addition of a solution of 24.4.g of
i odi ne preddbwol vell sili@b@anB(mirdicl eriereubarss. Af hehmighoyrs at a
tenperature in the region of 20C, 500 cnB of water and
cm; Egight 1§ cm), eluting with a dichloromethane/l
'methaﬁol mixture iS/l by volume). The fractions
containing the expectéd product are combined and then
concentrated under the above conditions. 0.34 g of
tert—butyllN—[(4RS)—4—(1,2,4—triazolml-y1methyl)—4,5—
dihydro-2-thiazolyl]carbamate is obtained in Lhe form
qf a white foam [mass spectrum: EI m/z=283 M* m/z=201
CgH13N20,S" m/z=145 C4HsN,0,S* m/zzloi C3HsN2S™ m/z=82 C3H,N;*
m/z=57 C4Hs'].
?ert—Butyl N-[(4RS)-4-(iodomethyl)-4, 5=
dihydro-2-~thiazolyl]carbamate: 17 g of sodium
rbicarbonate are addéd, at a temperature in the fegion
of 20:F, to a suspension of 25.4 g of tert-butyl
allyiéﬁlphanyl~[(tert—butokycarbonyl)amino]methylidene—
.carbamate in 650 em® of aichloromethane, followed by
addition of a solution of 24.4 g of iodine prédissolved
in 850 o’ of diéhloromethane. After 72 hours at a
- temperature in the region of 20°C, 500 cm® of ﬁater and
500 cm’ of saturated sodium bicarbonate solution are
added td the reactidn medium and the resulting mixture
is then extracted with twice 1 dm® of ethyl acetaté?'The

organic phases are washed with saturated sodium



500 cnB of saturated sodi um bicarbonate solution are 9ddtechten260we reaction
nmedi um and the resulting mxture is then extracted with twice 1 dnB8 of

et hyl acetate. The organic phases are washed with saturated sodi um 9
Decenber 2004 .ST00019- PCT 150 sul phite solution and thspoghid-sapurat ed
sodi um -chl oride solution, dried over magnesi um sul phate, filtered and
then concentrated under reduced preggyre (1 kPa) at a tenperature in the
regi on of 50C. -The residue obtained is crystallized fromethyl acetate.
20.5 .of tert-butyl N[(4RS)-4-(iodonethyl)-4,5-

di hydr o- 2-t hi.azol yl ] carbamate are obtained in the form of a yellow solid
{'-H NNR spectrum (300 MHz, (CH3) 2SO-d6, S in ppm: 1. 41 (s: 9H); 2.97

(dd, j = é&iéh%g otk lo&"QFﬁfER&%ﬁth &f%té{l“ u?é 4. 12 (mt: 1H);

9.89 (unresbolved conp Tert - But anyl -[(tert-

but oxycar ban¥t) aankoohe 18h hydr i senssar bf%@s:uﬂn C@&Pﬂ:ﬂété amount - of
4- (di met hyl am no) pyridine and 4.7 cnB of "triethylamne are added to a

sol ution 6ilbegeafadd ahéy!dontdhonsesd ot amided i présep8 of
di chl oronet hane, followed by dropw se addition of a solution of 7.1 g of
di- -t ert - bl ykPd) cat banadeperaiciss ol v ethe e i enBoHfsakchl thenmet hane. After
48 hours, the-reaction mediumi.s concentrated under reduced pressure (1
kPa) at areén@eea@ht@1m¢ﬁth% ¢ExﬁtﬂﬂlxﬂedKKIOﬂTﬂthx$|a¢etasechronatographed
under an argon

2075 g%of tert-butyl N—[(4RS)—4—(1odomthy1)—4,5—

dihydf542—thiazolyl]carbamate are obtained in the form

of a vellow solhd‘ﬂH NMR spectrum (300 MHz, (CD3)3S0-ds,

d in ppm): 1.41 (s: 9H); 2.97 (34, 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 éllylsulphanyl—[(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

didhloromethane, follqwed by dropwise addition of a

solutégn of 7.1 g of di—te;t—butyl dicarbonate

ﬁfediééblved in 30 cm® of dichloromethane. After 48

hours; the reaction medium is concentratéd under

reduced pressure (1 kPa) at a temperature in the region

of 40°C. The ;esidue is chromatographed under an argon

pressure of 70 kPa, on a goiumn of silica gel (particle

size 40—63'u; diameter 4 cm; height about 30 cm),

_e;uting with an éthyl acétate/cyclohexane mixture

(90/10 by volume). The fractions containing the

expected product are combined and then concentrated



pressure of 70 kPa, on a colum of silica gel (particl®Deegmher28043
dianeter 4 cm height about 30 cm), eluting with an ethyl

acet at e/ cycl ohexane m xture (90/10 by volune). The fractions containing
the . expected product are combined and then concentratgg,g Eﬁgggger 2004
STOO0 019-PCT 151 under the above conditions. 0.2 g of ter LB y
aIIyIsuIphanyl-[(tert-butoxycarbonyl)ﬁiﬁno]nethylidene- carbamate is
obt ai ned [mass spectrum DC mf z=317 m z=261 CLOH17O4N2S+ ml z=217
COHL7O2N2S+ m z=161 CSHOZN2S+] . 2-Allylisothiorurea hydrochloride: 16 cnB
of allyl.chloride are added, at a tenperature in the region of 20C, to a
suspension of 15 g of thiourea in 120 cnB of ethanol. After 15 hours at a
t enper at ur ¢ regl.on > the reactign _nmedi umis concentrated
under redugggggrgg%uﬁggk% f%%fgggpgsfeﬁﬁgrgtﬁ etf gfﬁ}étyiegion of 50C. The

solid obtabneg16a1bRkA91UR (k8rf bLEBSLAEHE: pLndh8i UL pet B and then

filtered. 29 g o yl'i sot hi ourea™hydroc re o 87in the

formof a whicbemaeki ds[ GBS iSRACYHEL DEbcRLaml1FcMH) - = e 32
(+)-(4R,5R)-5-(Ethy|-4-(4-pyridylnethy?%-z,S-dihygro-gg t ?ggglylanine A

suspensi onm@g=262 G @, OB tmbr Y17 NogH1 70,N,5* m/z=161 CsHeQ,N,S'] .
[ (1R 2S)-1-(4-pyridyl nethyl)-2--hydroxybutyl]thiourea in 407 ¢n8” of 6N :
hydrochl oric acid .i2-hédvédsaethaotresmpar AydrechDoth@ef €0 0amdfo£00C for 20
hours. After_ . o '
ally%ichlorlde are added, at a temperature in the
region of 20°C, to a suspension of 15 g of thiourea in.
.120_CHP 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—ally1iSothiourea.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-
thiaeglylamine

% s A suspension of 4.2 g of N-tert-butyl-N’-
[(1R,25) -1~ (4-pyridylmethyl) -2-hydroxybutyl] thiourea in
40 cr® of 6N hydrochlbfic.acid.ie heated at a
temperature in the region of 100°C for 20 hours. Aftef.
cooling to roomigemperature, 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_pfessure en a coluhg of

silica gel (particle siée 40-63 pu; diameter 3.6 cm;



cooling to roomtenperature, the reaction nixture is SloeresherdPedl under
reduced-pressure (1 kPa) at a tenperature in the region of 50C. The
residue is chronmat ographed at atnospheric pressure on a colum of silica
~gel (particle’size 40-63 ; dianeter 3.6 cm 9 DecenberSTARRLS-PENO00! 9 PCT-
152 height 24 cm, eluting wth a dichloronet hane/ met hanol m xture (98/2
by volune) and then with a dichl oroi52net hane/ met hanol m xture (97/3 by
vol une). The fractions containing the expected product are conbi ned and

t hen concentrated under the above conditions, taken up in 30 cnB. of

“di chl or onet hane and basifled with IN sodium' hydroxide. The organi c phase
is dried.over magnesium sul phate, filtered and dried in a desiccator

under r eduebghipra$samk, (@ldtjaﬁ%@)wiathaat@imlcatmmahahe/tﬂi@:ﬁagdpn ‘of 40C.
1.4 g of (+) -(4R, S5R) -5-(ethyl-4- (4- pyridylnethyl)-4,

5- di hydrGﬂmtwgzww%trbmevalm@bt@m@eumm witeh fordidilaravi te sol id
rreltlng at 124C ['H NWR spectrum$300 MHz, (CD3) 2S0-d6, 8 in ppm : 0.83
(t, J = methgne gpgthanal nirrtune) (971/Fby nelumg) . gy (| imting AB: 2H):

3 40 rrt 1% 4.08 (nt:, 1H); .6.28 (unresolved conplex: 2H).; 7.29 (broad
tlo’ﬁi)c‘m%a%slr{%r%%i Frgcted, WCF&JC‘CZF?FG (%I@meé% 9 +/ D
2 4 at a co ntration of o1 n. et hanol rt But yI - - (1R, 29)
- (4- pytt e}?‘%rfh‘gﬁr)‘cent?t% PSSt B‘%‘fﬁ Wrﬁs'crﬁ?]iﬁntrl

ethyIaHIQﬁPQﬁg 30 cm® of dichloromethane and basified with 1N

sodiuﬁihydroxide. The orgaﬁic phase is dried.over
magnesium sulphate, filtefed and dried in a desiccator

' undér reduced pressure (0.1 kPa) at a temperature in
the region of 40°C. 1.4 g of (+)-(4R,5R)-5-(ethyl-4-(4-
pyridylmethyl)-4,5—dihydrq—2—thiazolylamine afé

| obtained in the form of a whiﬁé solid melting at 1l24°cC
{'H MMR spectrum (300 MHz, (CD;);S0-ds, 8 in ppm): 0.83

{t, T = 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), (an = +166.9 +/-

2.4 at_a concentration of 0.5% in methanol)j.
o N—tert~Buty1—N'—f{1R,2S)—1—(4—pyridy1methyl)e
2—hydroxybutyl]thiouréa: 4.3 e’ of triethylamine are
addéd to a.solution of 3.6 g of (2R, 3S) -2-amino-1- (4-
‘pyridyl)—3—.pentano.l dihydrochloride in 60 cm’ of
ethanol, followed by addition of 2.6 cm’® of tert-butyl
isothiocyanate. The mixture is heated at a temperature
iﬁ the region of 50°C for 18 hours. After déoling, the

-
reaction medium is concentrated under reduced pressure



added to a solution of 3.6 g of (2R 3S)-2-am no-I-(4- $yesedRer2804ent anol
di hydrochl oride.in 60 cnB of ethanol, followed by addition of 2.6 cnB of
tert-butyl isothiocyanate. The mixture is heated at a tenperature in the

regi on of -50C for "18 -hours. After cooling, the reacti osfHiliWgSy _
concentrated under reduced pressure 9 Decenber 2004 ST00019- PCT 153 (1 kPa)
at a tenperature in the region of 40C.gnd the residue is taken up -in 50
cnB of water and 100 cnB of dichl oronet hane. - The organi ¢ phase i s washed
with 30 cnB of water, dried over sodium sul phate, filtered and
concentrated under the above conditions. 4.3 g of Ntert-butyl.-N- [ (1R
2S) -1- (4-pyridylnmethyl) -2- hydrokybutyl]thiourea are obtained in the

formof a (fhi®e)caltou leameiaturkH MR IRPEIS MR (c?@%dw?‘%’ o 250-d6, 6
in ppm) : 0.80 (t, J = 7.5 H : 3H : from1l.25 to 1.55 (" ' 1.37 (s:
9H); 2.72 fesidhie=ipdtaked @pHAn B cn?. 88 (Hdertanaléodnd @ - SeHz: . 1H);
3.37 (mt: 1H); 4.60 (mt: 1H); 4.88 (unresolved conplex: 1H); 7.11 (s:

| H)-; 7.169¢ghlgremgthane. - THE; cFg@Gilhmbated is dazstad with ) ond. 43
‘(broad d, J_=5.5 Hz:.2H]. (2R 39)-2-Am no-I|-(4-pyridyl)-3-pentanol

di hydr ochl 8Fi #8teg . sgriefoRver 50%ne sllpNatnedr dofltetried aa@ d in .
.droxane-is_addedt '"tg stfrring and at a tenperature in the region of 20C,
to a sol ut F8HGF ﬁg%e-CPn@?érF-BuFPPVG conditions. 4.3 g of N-

O bxane. ThERUBREPY-f LB G Rpeadynckegigogee e 1 o0 ore o
hyd;diybutyllthiourea are obtained in thé form of.a
thick colourless oil {1H NMR spectrum {300 ﬂHz,
(CD3)250-dg, & in ppm): 0.80 (t, T = 7.5 Hz: 3M): From
1.25 to 1.55 (mt: 2H); 1.37 (s: OH); 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 d,
J = 5.5 Hz: 2H); 8.43 (broad d, J = 5.5 Hz-: 2H) 1.

_ (2R,3S)—2—Amino—1—(4—pyridy1)—3~pentanoi
dihydrochlbride: a solution of 50 cm® of 4N hydrochloric
acid in diéx&neAis added, with stirring and at a
temég:ature in the region of 20°C, to a sélutionrof 4 g
of tert-butyl N~[(1R,2s)éz:hydroxy;l—(4-pyr£dy1methy1)—

. butyl]carbamate in'SO‘énP of dibxane. The mixture is
stirred gt a temperature iﬁ the region of 20°C for 18

- hours and is then concentrated under reduced pressure
(1 kPa)-at a temperéturé 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 {1H NMR gpectrum'(BOO MH=z, (Crh)zso—dﬁ; o iﬁ“ﬁgm):

0.92 (£, J = 7.5 Hz: 3H); from 1.30 to 1.65 {(mt: 2H) ;



stirred at a tenperature in the region.of 20C for 18 %Héeresnhendo9% t hen
concentrated under reduced pressure (1 kPa) at a tenperature in the region
of-60C. 3.6 g. of (2R 3S)-2-amno-I-(4-pyridyl)-3- pentanol

di hydrochl ori'de aré obtained in the formof & white sHIWLI-AIINVR
spectrum (300 WMHz, (CD3)2S0-d6i in "ppm) 0.92 (t, j = 7.5 Hz: 3H); from
1.30 to 1.65 (nmt: 2H); 9 Decenber 2364 ST00019-PCT 154 3.13 (dd, J = 14 and
9 Hz: 1H); 3.28 (dd, J = 14 and 5 Hz: 1H); 3.52 (m: .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 2S)-2-hydroxy-1--(4

pyridyl met hyl ) butyl]carbamate: 9.5 g of an 85% 15% m xture of the two

di astereoBsb&eKédotherMbanw9|\Hz 1H}; 3.28 (dd, J =14 and 5

[ (2RS) - 2- hydr ox (1R 1-(4- pxrldylneth I)butyl ]- carbamate is separated on
acetonitril e/ net hanol [tetrahydrofuran/ water m xture (15/ 15/ 5/ 65 by

vol une). The-PrHeti &Hs: cBntai ﬁ‘ilﬁﬁe?ﬁ%"e‘éxm]e%" rPtuct8 at® concentrated
under redgge pLesgure Pa) a tenperature in the region of 40C to
give 4 g oPFPEtLbulyT §+%( behydroxy-1-(4- pyridyl methyl)

Spectt um (300 M. “’*‘%%:&?3@&3% Elﬁ“fS) et 0 60t e 1 26
(5029'(‘?“ 1}551?‘961 E@Eb&téfiwba%% f§ NS P 4P ghg e (Imt: 1H)

mlxture of the two diastereoisomers of tert-butyl N—
[(2RS)—2fhydroxy—(1R)—1—(4-pyrldylmethyl)butyl]—
carbamate is separatéd on a Kromasil® 10 p-CB column in
an acetonitrile/methanol/tetrahydrqfuran/wate; mixture
(15/15/5/65 by volume}. The fractions aontaining the
éxpected rroduct are concentrated under reduced
pressure {1 kPa) at a tempéfature in the region of 40°C

. to give 4 g of tert-butyl N-[(1R,28)-2-hydroxy-1-{4-
pyridylmethyl)butyl]carbamate dihyarochloride in the
form of a whitersolid.tlH NMR spectrum (300 MHz,
(CD3)280-ds, & in ppm): 0.91 (&, J = 7.5 Hz: 3H); 1.26
(s: 9H), 1.30 (mt: 1H); 1.52 (mt: 1H); from 2.45 to
2,6Q_£mt 1H); 3.02 (dd, J-= 14 and 3.5 Hz: 1H); 3.28
(mt: 1H); 3.53 (mt: 1H); 4.71 (4, J = 6 Hz: 1H); 6.62
(d, T = 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 {(1IR)-1-(4-~

pyrldylmethyl)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-1-(4-pyridyl~



(m: 1H) ; 3..53 (net: 1H) K 4.71 (d, J = 6 Hz:. 1H) ;9 BedEnbefd@p04 = 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-[(ZRS) 2- hydroxy (1R) 1- (4-- pyri dyl nmet hyl ) butyl ] car bamat e:
2.1 g of sodium .borohydride are added, "wi th stirring &wdoattoapcenper ature
in the region of 10C, to a solution of:4 10.5 g of tert-butyl

N-[ (1R) - 2- oxobutyl -1-(4-"'pyridyl- 9 Deg®nber 2004 . -ST00019--PCT 155

met hyl )] carbanmate in 150 cnB of ethanol, and the m xture 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 tenperature in the region
- of 40C, taken up in 100 crn3 of water and extracted with 200 cnB of

et hyl - acet Wéhﬁhécém@amiacepliaséSiOs cdri efl ebhenolpgassi uRESHE RPaLs,

filtered and concentrat ed under reduced pressure (1 kPa) at a tenperature
in' the redPoRlER 86&rredsag of LENDBEWLUEY finxthee rebibhe otfwaooC

di ast er eoi ia Bf tert-butyl N-[(2RS)-2-hydroxy-(1R)
1-(4-pyri d? AyPPBEEy| FREr bsratéonr aedhim hedcpncehbratedmuatiea yel | ow

gum [1H NI\/B gcér um (300 NHﬁ'e gcsng 2S0-d6, S- in ppm) . W observe a
m xture of REPEP BB S dtek8a) napr BpbPRPER tBFegbpl shesregioom 0. 85 to
Cotal §?“from%°5§° b5t S0Ry? o v R etamrt oive: o, 1
2.80 (dd, Jow éi‘fP c?qugifhﬁ Igr:etg-:11:11=_\l€’H)'I'hé3 o%a{ kX! p‘:l'la._sel4ls ncgrlec? hz:
over magne51um sulphate, filtered and concentrated
under reduced pressure (1 kPa) at a temperature in the
reglon of 40°C. 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 are obtained in the
form of a yellow gum {'H NMR spectrum (300 MHz,
(CD3)280-dg, & 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:
9.85H) ; from 3.20 to 3.35 «(mt: 1H); 3.52 (mt: 0.85H);

3.69 (mt: 0.15H);-4.61 (d, J = 6 Hz: 0:15H); 4.71 (d, J

6 Hz: 0.85H); 6.41 (d, J = 9.5 Hz: 0.15H); 6.62 (d, J

I

9.5 Hz: 0.85H); 7.20 (d, J = 6 Hz: 1.7H); 7.23 (d, J

Il

6 Hz: 0.3H); from 8.35 to.8.50 (mt: 2H in total)].
Tert-Butyl N—{(1R}—2—oxo—(4-pyridy1methy1)—.

butyl]carbemate: 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



85H);..from3.20 to 3.35 (nt: 1H); 3.52 (nt: 0.85H) ;9 Be@mi@m2009. 15H) ;
41(d J =6 Hz: 0.15H); 4.71 (d, J =6 Hz: 0.85H); 6.41 (d, J = 9.5
H2015H);662(dJ—95Hz 0.85H); 7.20 (d, J = 6 Hz: 1.7H): 7.23
d, J =6 H 0.3H); from8.35 to 8.50 (nt: 2H in-totsnodorgrecr Butyl N |

(1R) -2-o0ox0-. (4-pyridylmethyl) - butyl]carbamate: 50 cnB8 of a 3N solution
of ethyl rmagnesium brom de di ssol vedei n di ethyl ether are-added over 1
hour to a m xture, under an inert atnosphere, of 9 Decenber 2004

- ST00019- PCT 156 14 g of tert-butyl N-(2-[N-nethoxy-N (nethyl)am no]-2-
0x0- (1R) - 1- (4- pyri dyl met hyl ) et hyl } carbamate in 350 cnB of tetrahydrofuran,
cooled to a tenperature in the region of 0OC. After stirring for 48 hours at
0C, water4i§ afdesrtoithel neacs+ po-meehoy - hems eyl fAftnha xjure is
extracted with dichloronmethane and -the extracts are washed with water. The
or gani ¢ phase(1Rr) -t { £cbyovedy boelt il set B} @aribarhd e eth a38D tdaen
‘concentrated under reduced pressure (2 kPa) .at a tenperature in the region
of 40C. . 1of Scgtoihydrofuparyl coeled (UR)a -empoarture (Mo -y | dyI met hyl )

butyl ] carbamate are- obtained in the formof a yellowoil ['1H NWVR

spect r um T€30 ME Oimf%owr#mq)pﬁsr 4@ lgllﬂ(i’z ay &G Hz: 3H); 1.32
(s: 9H); from 2,40 to 65 (nt: 2H);. 2:70 j. = 14 and 10.5 Hz: 1H)
3.06 (dd,watex jis eﬁ%fi%i g0 H‘zhe TFgacyion Iﬁﬁlw‘mthei Yy d,-J = 5.5

Hz: 2H):
. H: mixture is extracted with dichloromethane and the

extra;%s are'washed with water. The organic phase is
dried over sodium sﬁlphate, filtefed énd then
concentrated under reduced pressure (2 kPa) at a
temperature in the region of 40°C. 10.5 g of tert—bﬁtyl
N- [ (1R) -2-0x0-1-(4-pyridylmethyl)butyl] carbamate are
obtained in the form of a yellow oil ['H NMR spectrum
(300 MHz, (CD3);S0-ds, & in ppm): 0.94 (t, J = 7 Hz:
3H); 1.32 (s: 9H); from 2.40 to 2.65 (mt: 2H); 2.70
{(dd, 3 = 14 and 10.5 Hz: 1H); 3.06 (dd, J = 14 and 4.5
Hz: 1H); 4.22 (mt: 1H); 7.26 (broad d, - J = 5.5 Hz: 2H);
7.44 (broad d, J = 8 Hz: 1H); 8.45 (broad d, J = 5.5
Hz: ZH) i. |

- ,._. LA



7.44 (broad d, J = 8 Hz: 1H); -8.45 (broad d, J = 5.5 SHBecepMer 2084 pecenber
2004 -' ST00019--PCT 157 Exanple 33

(4R) - - 4- (2- Thi enyl net hyl ) - 4, 5-di hydr o--2-thi azol yl ami ne hydrochloride 0.9
cnB (9.4 mmol )y of ethyl chloroformate.is - added dr opwisa®gioa ¢a @ uti on of
2.5 9 (9.23 mol) of Boc-D-2-thienylalanine and |.3 cn8 (9.4 mmol) of
triethylamne in 100 cnB8 of anhydrougstetrahydrofuran 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 nmol) of sodium
borohydri.de 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 atExthmplded3 vacuum to give a residue which is used directly w thout
purification. A suspension of the product obtained in 20 cnB of dioxane is

treat ed w&@)&dcmmmmmﬁ) —Wdﬂ'—@ﬁh{ﬁﬁ&-ﬁ&j}ﬁ_dz%lq;l%ﬁr}fe and is then
stirred at a tenperature in the region of 20C for 16 loursr_ After

concent r athvdFadidordatst i on nedi um -under vacuum 7.5 g of a white solid
are obtained and are wuseqd directly w thout purification. A suspension of
the above product (£-@ g/ (Préemmplanpfieethyinthlagofommty and tert-butyl

I sot hi ocya%%{ (0.50 g, 4.3 nmmol) in 10 cnB of ethanol
ed dropw1se to a solution of 2.5 g (9.23 mmol) of

Boc—p;Z—thienylalanine and 1.3 cm’® (9.4 mmol) of
trlethylamlne in 100 cm’® of anhydrous tetrahydrofuran at
—20°C The resultant suspen31on 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 sodium
borohydride in 5 cm’ of water is then addea. 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 sﬁspension 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
stifred at a temperature in the region of 20°¢C for 16
‘hoursz-After congentrating’the reaction medium under
vacuum, 7.5 g of a white solid are obtained and are
used directly ﬁithout;purification.

A suspension of the above product (1.0 g),
triethylamine {4 cm®, 28.7 mmol) and tert—butfl
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 vac&ﬁm,

- the residue is taken up twice in 50 cm® of ethyl acetate



is heated at a tenperature in the region of 50C for 4 9 bhetsnsbeni20b4 stirring.
After concentrating under vacuum the residue is taken up twice in 50 cnB-
of ethyl acetate 9 Decenber 2004 ST00019-PCT 158 and is then purified by
chr omat ogr aphiy'on-a colum of silica gel (ethyl aceta&®deyryaherane 1/ 1 by
volune). The fractions containing the expected product are concentrated
under reduced pressure to give 255 rmpsf a white solid which is used
directly. A suspension of the product obtai ned above (240 ng, 0.88 nmol) is
refluxed in 6 cnB of 6N hydrochloric acid solution for 8 hours. The
reaction mxture is concentrated to dryness under vacuum and the brown
residue is slurried in a mxture of ethanol (5 c¢nB) and ethyl acetate (3
cnB) and &ahéniéi thenepurThisd Byuechybhgrogeaphiyobni & c6paahede3 tines,

until a clear yellow solution is obtained. After partial concentration,

t he produ%:ili;q:cgts@all (geByhndcesatel tecbdherhficahdl t benvdrimd) under vacuum
to give 64 ng of.(4R)- 4-(2-thienylnethyl)-4,5-di hydro-2-thiazolyl am ne
hydrochld?h%ef¥®Cth@n$o¢@mb¢lpan@ ybelgmpecygdapsoduettang at 125--127C ['H
NMR spectrum (300 M4z, (cD3). 2SQ-d6, Sin pp - 10. 1 bs, 1&% 9.7 (bs,
1H) , 9. Foppsntaghed puder refiyced prespupe) § °4gsv<€n% Mg of62 (m 1H),
3.3 (m The _phar mac utical conpositions according to
the i nven‘{"_i%”otf'le c%?%%’rgltw%’fkg% Jc%n’ﬁ%ﬁﬂdgb?e?ﬁ ¥ula (1) or.

i A suspension of the product obtained abové
(240 S%, 0.88 mmol) is refluxed in 6 cm’® of 6N
hydrochloric acid soiution for 8 hours. The reaction
mixture is concentraﬁed to‘dryness under vacuum and the
brown residue is slurried in a mixture of ethanol (5
cm’) and ethyl acétate (3 cm’) and then filtered. This
slurrying operation is repeated 3 times, uﬁtil 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
hydrochldride in the form of pale yellow crystals
meltlng at 125 127°C { H NMR spectrum (300 MHz, .
ﬁangzserds, 6 in ppm): 10.1 (bs, 1H), 9.7 (bs, 1H), 9.3
(bs, 1), 7.4 {(m, 1H), 7.0 (m, 2H), 4.5 (m, 1H), 3.6
{m, 1ﬁ), 3.3 (m, 1H), 3.2 (m, 2H)].
The pharmaceutical compbsitions according to
the invention consist of a compound of formula (I) or .
_an isomef or tautomer or salt of such a compound, in
pure form or in the form of a compositioﬁ in which it
is combined‘with any other pharmaceutically compatible

product, which may be inert or physiologically active.



an i somer or tautomer or $alt of such a conpound, in Sheenf@r@0ot in the
formof a conposition in which it is conmbined with any other
pharmaceutically conpatible' product, which may be inert or o
~physi ol ogi cal | y-active.. 9 Decenber 2004.ST00019-PCT 159 %%ggggg#%%gal L
products according to the. invention may be used oral!fz n Iy,
rectally or'topically. Solid conposi tj ons for oral adm nistration which
can be used include tablets, pills, powders (gelatin capsules, cachets) or
granules. In these conpoositions, the active principle according to the
invention is mxed with one or nore inert diluents, such as starch,
- cellul ose, sucrose, |actose or silica, under a stream of argon. These

one or mor o TuRR e SRR AL ERG: B Ehe arveniion avye, a

one or nore lubricants ch -as TTagne: _5_ et gave a
coatin d RS r Al C | ons . . _

whi ch gag Eﬁgused ?ﬁ?ﬁ&ﬁg-%ﬁggﬁéggggFgag?gggggthSE!EOPég ons, )
‘suspensions, emil si 061 i%Y kURBosAEiBhEXEDS HLORt ARk AYLLDEL, i | uents suc
as water, ethanol, glycerol, plant oils or |1 qui d-pararfin. ese
conposi ti omdiichn cannpil seedubatanaestabietst han11si | Yelharsf or exanple
wetting products, sweeteners, thickeners, flavorings or stabilizers. The

steril e confpediationsapsulpar enthehats) adai gishhibés onTgapnLpLef erably be
agueous or. non-agueous

comQ%Fitions, the active principle aqcording to the
inveﬁ%ion is mixed with one or more inert diluents;-
such aé starch, cellulose, sucfose, lactose or silica,.
under alstream of argon. These compoéitions.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.

Liguid compositions for oral administration
which cén 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
comquitions can comprise substances other than

-'ﬁilﬁéﬁts, for example wetﬁing products, sweeteners,
thickeners, flaﬁorings or stabilizers.

The sterile compositions for parenteral
administration can preferably be aqueous or non-agueous
solutions, suspensions or emulsions. Solvents or
vehicles which may be used include water, propylene
glycol, a polyethylene glycol, plant oils, in

particularrolivé oil;-injectable organic esters,Jfgr

eiample ethyl oleate, or other suitable organic



sol utions, suspensions or enul sions. Solvents or vehi%Pesemitsr 2804y be
used include water, propylene glycol, a polyethylene glycol, plant oils,
in particular olive oil, injectable organic esters, ''for exanple ethyl

ol eate, or ot-her: suitable organic 9 Decenber 2004 - STO08480B8%¢6-$eQ: sol vents.
These conpositions can al so contain adjuvants, in particular wetting
agents, isotonic agents, enulsifienge dispersants 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 also be prepared in the form of
.Sterile solid conpositions which can be dissolved at the tinme of use in

sterile wahefeRtsany¥nothetombheet 8R5echehi ks BB, The compositions for
rectal admnistration are suppositories or rectal capsules which contain,

besi des thgjachhV¥e, PIROYStLi&XTAPI PBEEIBYCAGARLE0CeRoLhMlEr, sem synthetic
- glycerides or polyethylene glycols. Conpositions for topical
~adm ni st r agents casmubei £f{iers exanNpbersaneanandl athBAS i zeye dreRs, nouth

washes, nasal drops or aerosols. In human therapy, the conpounds according
to the istenilbnatienpeatileal eatyiededbut iorsévesbingayandfer preventing
mul tiple sclerosis, cerebral, focal ' . '
example by aseptic filtration, by incorporating .
.steriégzing agentslinto the composition,_-by irradiation
or byrﬁeating. They can also be prepared in the qum'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 ér rectal capsules_which éontain,
besides the &active product, excipients such as cocoa
butter, semisynthetic glycerides or polyethylene
glycols.
Compositions for topical administration can
be, for example, creams, loticons, eye drops, mouth
washegé nasal drops or aerosols.
% - In humén therapy, the compounds according to
the invention are particularly useful for treating
and/or preventing multiple sclerosis, éerebral, focal
or global ischemia, cerebral or spinal ﬁrauma,
Parkinson’'s disease, Huntington's diseases, Aliheimer's
disease, amyotrophic lateral sclerosis, migraine,- |
depression, schizophrenia, anxiety, epilepsy, diabetes,
atherosclerosis, myocarditis, arthriﬁis; arthrosisf

asthma, irritable bowel syndrome, Crohmn’s disease,



or global ischenmia, cerebral or spinal trauma, Parki risldecemitirgeese,
Huntington'.s di seases, Al zheiner's disease, anmyotrophic |ateral

sclerosis, mgraine, depression, schizophrenia, anxiety, epilepsy, _

di abetes,  atherosclerosis, nyocarditis, arthritis, artggﬁ%ii ; __ast hma,
irritabl e bowel syndrone, Crohn's disease, 9 Decenber 2004 8+808¢8- - pCcT 161
peritonitis, gastro-esophageal reflux veitis, GQuillain-Barre syndrone,

gl onerul onephritis, lupus erythernatosus, psoriasis, the growh of certain
forns of tunors such as, for exanple, epithelioms, .adenocarcinomas or
sarcomas, and in infections with G am.positive extralcellular or

Gram negative intracellular or bacteria. The doses depend on the .desired

effect, th raf s f reat nent and t route qof ..adm nistration
Prdind! )#%?%ﬁo—éﬁé?%a e%£uf%§i?“ﬁg“ﬁ€ﬂt&§y via the oral

used; they are generall et ween

‘route for aumiady it sl S':'y'?iidro(?r@ei{]{ 'uri%d‘erﬁ r]ptl éSS ng to 50 ng of active
e ‘a

substance. In general, the doctor ‘wi eterm BPY6ri at e dosage as

ndi vi dusl Ta bereaed s e e S At rpere © O
- of tumors such as, for example, epitheliomas, -
.adenocarcinomas or saréomas} and in infectiﬁns-with
. Qraﬁépositive or Gram—negativeAintracellular or
'extré%eilular bacteria.

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

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
“compsEi tions according to the invention:’
EXAMPLE A

Gel capsules containing a. 50 mg dose of

. active product and having the composition below are -

. brepared, according to the usual technique:

-  Compound of formula'(I) | 50 mg
- Cellulose — IBng
- Lactose L ' 55 mg




"vonpdsitions according to-the invention: EXAMPLE A @&Deamjsatl2094
containing a.50 ng dose of active product and having the conposition bel ow

are prepared, according to the usual technique: - Conpound of fornula (1)
50 g - Cll-+-e-u o0ose-1 0 ng -- Lactose ----=~----=-—-gpgo@Log-PCT-- S 5 M9
Decenber 2004 -ST00019-PCT 162 Col loidal silica 1 ng
----------------------------------- 162""_""""""""""" Sodi um
carboxynethylstarchlo ng ------- T T -Tal c10 ngy

Tabl-ets Qont@bqqgngISqugcgpse of active 1 mg
- Sodium carboxymethylstarch 10 Mg
- Tale L 10 mg
- Magnesium stearate . . i mg
EXAMPLE, B - . oL

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) o . 50 mg
- Lactose . A ) 104 mg
- Cellulose - 40 mg
- Polyvidone 10 mg
- Sodium carboxymethylstarch e 22 mé
- Talc L | | 10 mg
- Magnesium stearate | _ | .. 2 mg
-~ Colloidal silica o 2 mg

- Mixture of hydroxymethylcellulose, glycefdl 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=ﬁg
-  Benzoic acid : 80 mg




product and having the conposition bel ow are prepared @becsmbar@oto t he
usual techniqu Conpound of formula (1)50 m

il - Col | oi dal

silica2 o] r xynethylcellulose gl ycerol and titanium oxide
(72/3. 5/ 24.5) éEH%gh Ly ettt ab bt wei.ghing 4HEEIEXAVPLE C

haV|ng t he
An injectahle thﬁhog ﬁggggénlng 10 ng-of active product_and
.conpogltlon be?OM/IS Srepared ~Conpound--of--for+H-a- (L) @

----------- —--95%-ethanol--------------------- - Benzoic aci dméio mg 9
" Decenber 2004 ST00019- PCT 163 Bernzyt--at-cotot

-  Sodium hydroxide . e 24 ng

- Propylene glycol . e 1.6 ml

- Water - gs - 4 ml
] : - - . _

The present invention also relates to thé
method for preventing and.treating diseases in which an
abnormal prpduction of nitric oxide (NO) by induction
of inducible NO-synthase (NOS-2 or iNOS)‘is ipﬁolved by
‘administration of a compound of formula (T), racemic
mixtures, enantiomers and diastereoisomers thereof and
mixtures therof, the tantomer thereof or

pharmaceutically acceptable salts thereof.



‘Sodi um bent oate 95 a et hanol 9 December 2004

----------------------------- SR 2 ----------0.06 M 80 ny
------------------------------------------ gs 4 m  The present invention
also relates to the nethod for preventing and treating diseases in which
an abnormal production of nitric oxide (NO by induction of inducible

NO- synt hageafMe&- 2 or.i NOS) is involved by. admnistration of a conpound of
formula (1), racemic mxtures, enantioners and di astereoi soners thereof
and m xtares Uker of, thBe2t aniAGER: hbel ek geripheigasedki cal |y acceptable
salts thereof. 4 ~r 9 Decenber 2004 ST00019- PCT -164 CLAI Ms:

fo;mula:
1
S -
l - H

in which either R; is 'a hydrogen atom or an alkyl

radical and R; is an alkyl, -alk-NH,, -CH;-R;, -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 hydrogeﬁ'atdm,

R; is é-{3—60) 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 alkylené radical, .

it,Being understood that the alkyl and alkylene

'ggdibéls contain 1 to 6 carbon atoms in a Straighﬁ or

branched chain,

the racemic mixtures, enantiomers and diastereomers

fhereof‘and'the‘mixtures thereof{ the tautomers thereof

and thé pharmaceutically acceptable salts thereof,

for the_prepération of pharmaceutical compositions that

are useful for preventing and treating diseases ih

which an abnormal production of nitrogen monoxide. &NO)



1. Use of the 2-aminothiazoline derivatives of fornulSddedebiber B0 ch
either RL is'a hydrogen atomor an alkyl radical and 92 is an al kyl,

-al k-NH2, -CH2-R3, -CH2--S-R4 or phenyl radical substituted with a nitro
~or -NH- C(=NH)CH3 radical, or Rl is an alkyl radical . angds g%ﬂydrogen
atom R3 is a.(3-6C) cycloal kyl, pyridyl, pyridyl N—OXIde h

t hi azolyl, imdazolyl, pyrazinyl, trifgglyl or phenyl radical or a phenyl
radi cal substituted with nitro, hydroxy or carboxyl radical, R4 represents
a pyridyl or pyridyl N-oxide radical, alk represents an alkylene radical,
It being understood that the al kyl and al kyl ene radi =cals contain 1 to 6
carbon atons in a straight or branched chain the racem c m xtures,

enant| oner s and lster eoTm Lheneol and e a1 s, ther eof | the

taut oners thereof and the p%ﬁrnace ical Py alts thereof, for
t he prepar atk@nvela phar maceuti cal conp05|t|ons that are useful for
preventing and treating di seases in which an abnormal production of

ni trogen nonoxide.. FO) 9uBecakkioRernd004 e§l§5?919cﬁ£§a&@ér Xea“dUCt'O“‘

of inducible hK>synthase (NCs-2) is involved . according'to Claiml,
characteri Zzedthat, in formula {I), Ry is a hydrogen atom or an _

alkyl radical and Ry is an -alk-NH; radical or phenyl
radlgal substituted with an -NH-C(=NH)CH; or —-CH,~ R3
radical and R: is a pyridyl, thlenyl thiazolyl,
imidazolyl, pyrazinyl, triazolyl or pPhenyl radiéal or
phenyl radical substituted with a nitfo or carboxyl or
-CHa-S-R4 radical, and Ry is a pyridyl radical.

3. Use according terither of Claims 1 and
2, characﬁerized in that Rz is a -CHz-Rz or -CH;-S-R4
chain, Rs is:a~3— or 4-pyridyl, 2- or 3-thienyl, 4- or
5-thiazolyl, 1~imidazolyl; l-triazolyl, 2-pyrazinyl or
phenyl radical or a phenyl radical substitutéd in
position -3 with a nitro of carboxyl radical and R4 is a
4d-pyridyl radical.

- 4. Use according to Claim 1, characterized
ﬁthhat the compound of formula (I) is chosen from the
following compounds:
4-(3~pyri’dy1methy1)—4,-5—dihydro-1,‘3-thiazol-2—y1amine :
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—thieny1méthyl)—4 5-dihydro-1,3-thiazol-2-ylamine
4- (2 thienylmethyl) - 4,5-dihydro- 1 3-thiazol-2-ylamine
[3-(2-amino-4, 5~ dlhydrothlazol 4—y1)phenyl](1— -

iminoethyl)amine



inthat, in formula (1), RL is a hydrogen atom or an & Rsdent®iiceed and R2
Is an -al k-NH2 radi cal or phenyl radical substituted with.an -NH C(=NH) CH3
-or -CH2-R3 radical and R3 is a pyridyl, thienyl, thiazolyl, imdazolyl,
pyrazinyl ,- triazolyl- or phenyl radical ‘or phenyl radseabosobstrtuted with
anitro or carboxyl or =CH2-S--R4 radical, and R4 is a pyridyl radical. 3.
Use according to either of Cains 1jgnd 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 -5-thiazolyl, 1--imdazolyl, 1-triazolyl, 2-pyrazinyl or phenyl radical
or a phenyl radical substituted in position -3 with a nitro or carboxyl
radical and R4 is a 4-pyridyl radical. 4. Use according to Claiml,

char act erd 264, Ajin-4 hatgit :ﬁpﬂpqu%fg&oﬁQQﬂghgmﬁhb I's chosen fromthe
fol | owi ng conpounds: 4-(3-pyridyl methyl)-4,5-di hydro-1, 3-thi azol - 2-yl ani ne

4- ( 3- ni t robenzd Ybdkybertiviydrag-s- B hidirazal, 32tyhagble2 -yviamine
4- benzyl - 5- net hyl -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne
- 4- ( 3- t hi eny{areinhiigbut \8-)didh\peidd Hydot-hi, 8zahd 22yl abi-peamine
4-(2-thienyl methyl)-4,5-di hydro-1,37thiazol -2-ylamne [3-(2 -am no -4,
5- - di hydréstthitazol4 A-ydiipiderml, B-Ehiazeiln@eyApiniam ne 9 Decenber 2004
ST00019- PCT 166 4--benzyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne
4- ( 3- car Bowaiendyl ). Ehaidnpdile 3t thiprrdzgl-y2apiagi ne
4~cyc¥%hexylmethyl—4,5—dihydro~1,3—thiazol—2—ylamine
4—(3—ﬁftrophenyl)—4,S—dihydro—l,3—thiazol—2—ylamine
.4-(4~pyridylmethy1)—4,S—dihydro—l,3—thiazol—2—ylaminel
5-methyl-4- (4d-pyridylmethyl}-4,5-dihydro-1,3-thiazol-2-
ylamine _
5~ethyi-4- (4-pyridylmethyl)-4,5-dihydro-1, 3-thiazol-2-
yvliamine .
4- (4-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4—(1—imidazolylmethy1)—4,54dihydro—1,3—thiazol~2—
yvlamine
4- (2-pyrazinylmethyl) -4, 5-dihydro-1, 3—thiazol—2—ylamine
4—(S—thiazolylmethyl)—4,S—dihydrofl,3—thiazol—2;ylaﬁine
4—(4;h¥droxybenzyl)~4,5—dihydro—1,3—thiazol~2—ylamine
4ﬁ(4?pridylsulphanylmethyl)—4,5—dihydro—1,3~thiazol-2—
ylamine
4- (3-aminopropyl) -4, 5-dihydro-1, 3-thiazol-2-ylamine
4-(1l-triazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine
4—(4~pyridylmethy1}~4,5—dihydro~1,3—thiazol~2—ylamine
N-oxide |
- the récemic mixturés, enantiomers, diastereoisomers and

tautomers thereof, and mixtures thereof, as well as “the

pharmaceutically acceptable salts thereof,



4- (4-ami nobutyl)-4,5-di hydro-1, 3-thi azol - 2-yl ami ne 9 December 2004
4- butyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne

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

_4-cycl ohexyl net.hyl -4, 5-di hydro-1, 3-thi azol -2-yl am ne
4-(3-nitrophenyl)-4,5-di hydro-1, 3-thiazol -2-ylam ne
4-(4-pyridylhethyl)-4,5-dihydro-l,3-thﬂfzol-2-ylanine
'5-nethy|-4-(4-pyridy|nethyl)--4,5-diHV%ro-l,S-thiazol-Z- yl am ne

5-et hyl - 4- (4-pyridyl net hyl) -4, 5-di hydro-1, 3-t hiazol -2- yl am ne

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

4-(1-i mdazol yl net hyl ) -4, 5=di hydro-1|, 3-thi azol.-2- ylam ne

4- (2-pyrazinylnmet hyl .--4, 5-di hydro-1, 3-t hi azol.- 2-yl am ne »
4-(5-thiazo|y|nethyl%:4,SEﬁ?h?éF8F§}§gtﬁPagéP}QL9Paﬁhﬁ§a0t9r126d

4- (4- hydr oxyb I , andihvdro-1, 3-thi azol -2-yl am ne 4v(4-
ridylsulphgﬁyﬁﬁé¥h§P§-g?gbgyﬁéd?%-f?ggkgﬁa£5$a¥§ yPgHe rolt the
4-(3-aninogbgpahlﬂé,éégbgMHQQEI,3-thiazol-2-ylanine

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

4- (4--pyri dy) AetRyl)- 43 Spgi-hagi e dngt § hiagohi ngaybam Aec; Nogxide - the
"racem c m xtures, enantioners, diastereolsoners and "tautonersS thereof, and
m xt ures theambhe as well as the pharmaceutically acceptable salts

t hereof, 9 Decenber 2004 ST00019--PCT 167 5. Use according to Claim1,
Characteriﬁ@ﬂ—éfR)—4—(3—nitrobenzyl)~4,5—dihydro—1b3—thiazol—2—

ST00019-P2CT

-ylamiﬁe
(+)- (4R, 58) ~4-benzyl-5-methyl-4, 5-dihydro-1, 3-thiazol-
2~y1amine o
(+)—(4R,SR)—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—dihydr0thiazol—4—yl)phenyl}(1—
iminoethyl) amine
(+)-(éR)44—benzy1—4,5~dihydro41,3—tﬁiazolr2—ylamine
1+);(ﬁﬁ)~4—(5—carboxybenzjl}—4;5—dihydro-l,3—thiazol%2- |
y¥lamine
 {+)-(4R) -4~ (4-aminobutyl) -4, 5-dihydro-1, 3-thiazol-2-
- ylamine o |
(—)—(48)—4—(3jnitr6benzy1)—4,5—dihydro—1,3—thiazol—2-
ylamine

(-)-(45,58) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol-

2—y1amine -



in. that the compound of fornula (1) is chosen from t BeDedepitieoRDivy
conpounds: (+-)-(4R)-4-(3-pyridyl nethyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
(+) - R -4- (3-ni.trobenzyl) -4, 5-dihydro-I,-3-thiazol-2- -ylam ne
(+)-(4R 55) -4-benzyl - 5- met hyl - - 4, 5-di hydr o-1,"3-t hi‘azolsT@®edd-edme
(+)- (4R 5R).- 4-benzyl - 5- et hyl -4, 5--di hydro-1|, 3-thi azol - 2-yl am ne
(-)-(4R)-4-(3-thienyl nethyl)-4,5-di hgdr o-1, 3-t hi azol -2- yl am ne
(4R) - 4- (2-thienyl met hyl)-4,5-di hydro-1|, 3-thi azol - 2- yl am ne
[ 3- (2- am no- 4, 5-di hydr ot hi azol - 4-yl ) phenyl ] (1- i m nhoethyl)am ne
(+)--(4R)-4-benzyl -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne '
“f+)=(Ad4)-4-(3-carboxybenzyl) -4, 5-di hydro-1, 3-thi azol -2- .yl anine
(+) - (4R) - 4~ {4148y aobatyhindbde gl hydy 9-dihdatdi Bzl tRTazyl api ne
(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thi azol -2- yl am ne
(-)-(4S, 58)aminbenzyl - - 5-nmet hyl - 4, 5-di hydro-1, 3-thi azol - 2-ylamne 9
Decenber 2004 - ST00019- PCT 168 :
(-)-(4S) - 445 45BhT hobezy ) =2 e hinhl -t 05 Ad Ghydrazbl 32chiazol-2-
' ylamine 7
(r)-(4R)—4—buty1~4,5—dihydro—1,3—thiazol—2—ylamine
{(+)~(58) -5-methyl-4, 5-dihydro-1, 3-thiazol-2-ylamine
e .
(-)-(48) -4-cyclohexylmethyl-4,5-dihydro-1, 3-thiazol-2-
vlamine
(+)-(4R)—4—cyclohexy1methy1—4,5—dihydro—l,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, S—dihydi‘o—
1,3-thiazol-2-ylamine
(+)- (4R, 5R) -5-ethyl-4- (4-pyridylmethyl) -4, 5-dihydro-
1,3~thiazol-2-ylamine
(f)—4f}5—thiazolylmethy1)—4,5—dihydro—1,3—thiazol—2—
viamine.
(-)-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—(1—imidazoly1methy1)-4,5—dihydro—1,3—thiazol—2—
ylamine |
(4S)—4—(1—imidazolylmethy1)—4,5—dihydro—l,3¥thiazoli2~

- ylamine



~ylami ne (4S, 5R)-4-benzyl - 5-net hyl - 4, 5-di hydro- 1, 3- t hi &zécePrbey 2804 ne
(-)--(4R) -4-butyl -4, 5-di hydro-1, 3-th! azol - 2-yl am ne
(+)-(5S)-5-nethyl -4,5-di hydro-1, 3-thiazol - 2--yl am ne _
(-)- (4)-4-cycl:ohexyl-net hyl - 4, 5-di _hydr o-1,3-thi az-ol--- 2- ylsi'ﬁb_ﬂﬁg-rec'r
(+)-(4R)-4-cycl ohexyl met hyl - 4, 5- di hydro-1, 3-thi azol -2- ylam ne
4- (3-nitrophenyl)-4,5-di hydro-1, 3-thiggel - 2-yl am ne .
(+)-(4R)-4-(4-pyridyl methyl)-4, 5-di hydro-1, 3-thiazol -2- ylanine o
(+)- (4R 5R)-5-met hyl - 4- (4-pyri dyl nethyl) - 4, 5-di hydro- 1, 3-thi azol - 2-yl ani ne
(+)- (4R 5R)-5-et hyl - 4-(4-pyridyl methyl)-4, 5-di hydro- 1, 3-thiazol -2-ylam ne
(+.)-4-(5-thiazolyl nethyl)-4,5-di .hydro-'l, 3-thi fazol -2 yl am . ne. ..
(-),4--(5-(hiaz@kyLaEKbythiézoiydmaxﬂ&QU14351E%ﬁ§%kb31,%Lgﬁgggﬁ#_
(t)- (4R )-4-(2-pyrazinyl methyl)-4, 5-dihydro-1,3-thiazol'= 2-yFé&frne
(4R) - 4- (1-2nybambhy| met hyl ) -4, 5-di hydro- 1, 3-thi azol _-2- yl anine
(4S)-4--(1-imdazolylmethyl)-4,5-di hydro-1, 3-thiazol'-2-- ylamne 9
Decenber 2004~ 8TRDOA9{ PGIMiBOpropyl) -4, 5-dihydro-1, 3-thiazol-2-
- yiamine .
(+) - (4R) -4~ (4-hydroxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine -
= | . _
(+)~4i4—pyridylsu1phanylmethyl)—4,5—dihydro—1,3—
thiazol-2-ylamine
(4R}—4—(4—pyridy1methyl)—4,5—dihydro—1,3—thiazol—2—
vlamine N-oxide
(+)—4—(1—triazolylmethyl)—4,5—dihiydro—1,3—thiazol—2—
viamine
--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—pyridy1methy1)-4,5~dihydro-1,3-thiaz01;2-y1amine

..%—(3¥nitrobenzyl)—4,5—dihydro—1,3—thiazol—2-ylamine
4—benzyl-5—methyl—4,S—dihydro—l,3—thiazol-2—ylamine
4—(3—thienylmethyl)—4,S-dihydro—l,3-thiazol~2éylamine
f4—(2—thieny1methy1}-4,5-dihydro-1,3—thiazol-2—y1amine
(3~ (2-amino-4,5-dihydrothiazol-4-y1)phenyl}] (1-
iminoethyl) amine
4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
4—(3—carboxybenzy1)F4,S—dihydrof1,3¥thiazol—2—y1amfhe

4—(4¥aminobutyl)—4,S—dihydro—l,3—thiaz01*2—y1amine



(+) - (4R) -4'- (4-thiazolylnethyl) -4, 5-di hydro-1, 3 Ddueader20@ yl am ne
(+)-(4R)--4-(3-am nopropyl ) -4, 5-di hydro-1, 3-thi azol -2- ylam ne
(+)-(48)-4-(4-hydroxybenzyl)-4,5-di hydro-1, 3-thi azol -2- ylamne _
(+) - 44- pyri dyl-sul-phanyl met hyl ) - 4, 5-di hydro-1, 8+ thi azos*@eyiaree
(4R) - 4- (4-pyridyl methyl)-4,5-dihydro-1., 3-thiazol-2- ylam ne N-oxide
(+)-4-(l-triazolylmethyl)-4,5-di hiydrmo 1, 3-t hi azol -2- ylam ne the tautoners
thereof, as well as the pharnaceutically acceptable salts thereof. 6.
Use' according to Claim?2, characterized in that the conpound of
formula.(l) is chosen fromthe follow ng compounds: 4- (3--pyridylnethyl)
-4, 5--di hydro-1, 3-thiazol-2-ylam.ne
.. 4, - (3- niat-nabpRzy )1 hebhgi hydr 8- &iByliRoazoh=2hi%kanineyiamine
4- benzyl - 5- et hyl - 4, 5--di hydro-1, 3-thi azol - 2-yl am ne
4- ( 3-t hi eByinaehly -4 45pdichdgl eethy3 -dhbadohydrylanBnehiazol-2-
4- (2-thienyl net hyl) -4, 5-di hydro-1, 3-thi azol - 2-yl am ne o
[ 3- (2- ami wbamdnB- di hydr ot hi azol - 4-yl ) phenyl ) (1- i m noet hyl)am.i ne
4- - benzyl - 4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne
4- (3- car boxgbbrzy kY {4 -Bydifdydmethy3) t i z6Lhpdypali 3nghiazol-2-
4- (4-am nobutyl)-4,5--di hydro-1, 3-thi azol - 2-yl am ne 9 Decenber 2004
- ST00019- pEgmine ' ,
4-(4-thiazolylmethyl)-4,5-dihydro-1,3-thiazol-2-ylamine

) s
4-(l-imidazolylmethyl)-4,5-dihydro-1,3-thiazol-2-

vlamine
4—(2—pyrazinylmethyl)—4,S—dihydroél,3-thiazol—2—ylaminé
4-(54thiazolylmethy1)—4,S—dihydro—l,3—thiazol-2-ylaminé
4—(1—triazoly1methy1);4,5—dihydro—1,3—thiazol~2—ylamine
4—(4—pyridylsﬁlphanylmethyl)—4,5—dihydro—1,3—thiazoléz—
yvlamine |
the racemic mixtures, enantiomers, diasteréoisomers and
tautomers theregf, as well as the‘pharmaceutically
acceptable salts thereof.
7. Uéé according to Claim 2, cﬁaracterized
in that the compound of formula (I) is chosen from the
Aﬁpilbwing'compounds: .
(+) - (4R) -4- (3-pyridylmethyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine
(+)-(4R) -4~ (3-nitrobenzyl) -4, 5-dihydro-1,3-thiazol-2-
yvliamine | | ) |
" (+)-(4R, 55) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol—
2-ylamine |
(+)—(4R,SR)~4—benzy%—5—methy1—4,5—dihydro—l;3—thia251—

2-ylamine



170 4--(4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol - 2- - yl%beaenber 2004

5-net hyl - 4- (4- pyri dyl net hyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne 5-ethyl - 4-
(4-pyridylmethyl) -4, 5-dihydro--1, 3-thiazol--2- ylam ne
-4-(4-thiazolyl nethyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne

4- (1- 1zni dazol yl net hyl ) - 4, 5-di hydro- 1, 3-t hi azol - 2- -yl afit A8019-pPCT

4- (2-pyrazi nyl net hyl) -4, 5-di hydro-1, 3-t hi azol -2-yl am ne 4-

(5-thi azolyl methyl) -4, 5--dihydro--1713-thi azol - - 2-yl ani ne
“4-(1-triazolyl nethyl)-4,5-di hydro-1, 3-thiazol --2-yl am ne

4- (4-pyridyl sul phanyl nmet hyl ) - 4, 5-di hydro- 1, 3-t hi azol --2- ylam ne the
racem c m xtures, enantiomers, diastereoisoners and tautoners thereof, as
wel | as the_ pharpaceutical | cceptable salts thereof. 7. Use according to
Claim 2, cﬁa?ag#gﬁfgéhh"€h1¥ﬂ§?m?ﬁgyﬁbﬁﬁoﬁﬁﬁl%yd¥%rﬁu3atbi§ZDé—@hosen from

the Rpllo G ounds: :
(+)-.(4R)?%?%%?g§Pidylnethyl)74,5-dihydro-l,3-thiazo|-2- yl am ne
(+)-(4R) - 4(£ByDhLgob - i hygro-211..3:1hiazol -2: ylamne -
(5 (4R 55 -3 bonss E‘Ef%’léﬁ‘ﬁ?é*f js?d?hid‘?%h%‘?’é?'f {32 % T 4 ne

(+) - (4R SRyidmbgazyl - 5- net hyl - 4, 5-di hydro-1, 3-thiazol - 2-ylanm'ne 9 Decenber

2004

[3—(2—amino—4,5—dihydrothiazol—4—yl)phenyl](1—
iminggthyl)amine-

, 3 ’
(+)—{4R)“4—ben2yl—4,S—dihydro—l,3;thiazol-2—y1amineA
(+) - (4R) -4~ (3~carboxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine
(+)—{4R)»4—(4—aminobutyl)—4,5~dihydro—l,3—thiazol—2w

~ ylamine |
(-)-(45) -4~ (3-nitrobenzyl) -4, 5-dihydro-1,3-thiazol-2-
ylamine
(-)-(48,58) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol-
2-vlamine
(—)—(45[-4—(4—aminobuty1)—4,5-dihydro—1,3—thiazol—2~
ylamine ' | |
(45,5R}-4-benzyl-5-methyl-4,5-dihydro-1,3-thiazol-2-
Plamine ' - ‘
{(+) - (4R) -4~ (4-pyridylmethyl) -4, 5-dihydro-1, 3-thiazol-2-
vlamine
(+)-(4R,5R)—5-methy1-4—(4-pyridy1methy1)-4,5—dihydro-
1,3-thiazol-2-ylamine
(+)—(4R,5R)—5~ethy1—4—(4—pyridy1methyl)—4,5—dihydro—
1,3-thiazol-2-ylamine | v | |

- ; : :i

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

ylamine



' ST00019- PCT 171 (-)-(4R)-4-(3-thienyl net hyl) -4, 5-di hydPecemtgr2adhzol - 2-
ylam ne (4R)-4-(2-thienyl nmethyl)-4,5-di hydro-1, 3-thiazol -2- ylam ne
[ 3--(2-am no- 4, 5-di hydrot hi azol -4-yl ) phenyl](1- imn oethyl)amne_
(+)-(4R) _4-benzyl -4; 5-di hydro--1, 3~-t hi azol -2-yl am ne" sT00019-pCT
(+)-(4R)-4-(3-carboxybenzyl) -4, 5-di hydro--1, 3-thiazol -2- ylam ne
(+)-(4R)--4-(4-am nobutyl)-4,5-di hydipz 1, 3-t hi azol -2- yl am ne
(-)-(45)-4-(3-nitrobenzyl)--4,5-di hydro-1, 3-thiazol --2- ylam ne ‘
(-)-(4S,5S)-4-benzyl -5-net hyl -4, 5-di hydro-1, 3-thiazol - 2-ylanmine (-) - (4S)
-4- (4-am nobutyl) -4, 5-dihydro-1, 3-thiazol-2 ylamne
(4S,5R) - 4-benzyl - 5- et hyl =4, 5-di hydro-1, 3-thi azol -2- lamie
(+) - (4R) - 4~ CA-—ppr-icty el P inethya-) digh pdiaa hyddot-hi, 32eMi 2+ ol-ami ne .
(+)- (4R 5R) - 5-met hyl - 4- (4-pyri dyl met hyl) -4, 5-di hydro- 1, 3-thi azol -2-yl ani ne
(+)- (4R 5SRyLabdeehyl - 4- (4-pyri dyl met hyl ) -4, 5-di hydro- 1, 3-thiazol-2-ylam ne
(+)-4-(5-thiazolylmethyl)-4,5-di hydro-1, 3-thi azol -2 yl am ne

{+)-(4R) -4-(2-pyrazinylmethyl) -4, 5-dihydro-1,3-thiazol-

2-ylamine _ |

(4R} -4- (1-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-

ylamine

(48)—41(1—imidazolylmethy1)—4,5—dihydro—1,Brthiazol—z—

viamine | |

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

2—ylaminé

(+)-4- {4-pyridylsulphanylmethyl)-4,5-dihydro-1, 3-

thiazol-2-ylamine

(+)~4- (L-triazolylmethyl)-4,5-dihydro-1, 3-thiazol-2~

yviamine '

the tautomers thereof, as well as the_pharmaceutically

acceptable salts theréof.

8. Compounds of formula:

R,

- Ij\ a0
b JEIPUIRE W Flz N~ ‘Nsz
in which either R; is a hydrogen atom or an aikyl
radical and R; is an élkyl,'—alkaHzé ~CH3-R3, —CHj—S—R4V
or phenyl radical substituted with a nitro or -NH-
C (=NH}CH; radicél, A -
or R; is an alkyl radical and R; is a hydrogen atom,
Ry is a (3-6C) cycloalkyl, pyridyl, thienyl, thiazq}yl,

imidazolyl, pyfazinyl, triazdlyl_or phenyl radical or a



) - 4- (1-
S) - 4=( 1-
) -

9
(-
(-
(4
(4
(4-)-(4R) -
(+

t aut oners
t her eof .
hydr ogen
-CH2-S-R4
radi cal ,
(3-60) cy

) - 4- (4- pyridyl sul phanyl net )
(+)-4-(1-triazolylmethyl)-4,5-di hydro-|

h
i m dazol yl met -hyl) -
I m dazol yl met hyl ) -

5-
5-di hydr o- 1 37-t hi azol - 2 yIa
4- (4-thiazolyl methyl) -

4,
4,
yl

hyl ) - 4, 5-

thereof, as well as the pharmaceutically acceptable sa
8. Cbnpounds of formula: RL 2 (1) in mhlch either RL is

at d i.s_an _al k al k- NH2, -

B RS e Rl e e
omd%bdgygﬂidaﬂggl radlcal and R2 is a hydrogen atom R3
cloal kyl', pyridyl, thienyl, thiazolyl,

Ry represents a pyridyl radical,
alk represents an alkylene radical,
the racemic mixtures, enantiomers and diastereomers
thergff and the mixtures thereof, the tautomers thereof
and the pharmaceutlcally 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 Rz is methyl,
ethyl or n-propyl, it being understood that the alkyl
and alkylene radicals contain 'l 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 substifuted.
Withﬁgn -NH-C(=NH)CH; or -CH;-R; radical for which R; is
'%.p?ffdyl, thienyl, thiazolyl, imidazolyl, triazolyl,
pyrazinyl or phenyl radical or phenyl radical-
substituted with a nitro or carboxyl or -CH.-S-Ry
radical, for which Ry is a pyridyl radical, it being
understood that the alkyl and alkylene radicals contain
1 to 6 carbon atoms in a straight or branched chain,
Ehe racemic mixtures, enantiomers and diastereoisomers
thereof and the mixtures thereof, the tautomers th;reof

and the pharmaceutically acceptable salts thereof

Decenber 2004 . ST00019-PCT 172 _ 9 December 2004
)-4-(5-thiazolyl methyl)-4,5-.dihydro-1,3-thi azol -2- ylam ne
)-(4R) - 4- ( 2- pyr azi nyl net hyl ) - 4, 5-di hydr o- 1, 3- thlazol

R di hydro-1, 3-thi azol - qu;_?CT

2 -yl am ne

4, 5- d dro |, 3-thiazol - 2-ylam ne
% %ydro-l,s- thi azol - 2-yl am ne
3-thiazol--2-- ylamne the

Its

a

CH2- R3,
=NH) CH3
is a



i m dazolyl, pyrazinyl, triazolyl or phenyl radical or SD&ecDdeerbet 2004
'ST00019- PCT 173 phenyl ‘radical substituted with a nitro, hydroxy or
carboxyl radical,, R4 represents a pyridyl radical, alk represents an

al kyl ene radi-cal , .t-he racemic m xtures, enantioners. angrgbésscpepners -

t hereof and the m xtures thereof, the tautonmers thereof and the
pharmaceutical |y acceptable salts tReyeof, with the exception of the
conpounds for which RL is a hexyl or nmethyl radical 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 radicals contain-1 to 6 carbon atons in 'a

strai ght or branchegoph?(i:%ﬂpg?ﬁ%nggggg&f_ﬁ ﬁgg%gghgg gfahﬁf}agr_n for which

- Rl is a hydrogen atom or : radi ca IS an --a RH2 radi ca
or a phenyla5@dé cathsphstitied 1M tha@nrs NE G (FNH) %ﬂidﬁ"z'm radi cal
oly

for which R3 is .pyri-dyl, thienyl, thiazolyl, imdaz ., triazolyl, _
pyrazi nyl 2.orophenyhi eagi cad— obr phefiyl azath, Tal 1-spbabbbuyed with a nitro or
carboxyl or -CH2-S-R4 "radical, for which R4 is a pyridyl radical, it being.
under st ootridrad 1vyhe 2dikytaziwy bl &yl gienyhdradi satoataknphéniyd 6 carbon
atons in a straight or branched chain, the racem c m xtures, enantioners
and di astxa@btazbnsulsstituted in position -3 with a nitro or
carbo§¥l_radical.and R; is a 4-pyridyl radical.
K 11. Compounds'according to Claim 8, chosén
.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—benzy1—5—methy1—4,S—dihydro—l,3—£hiazol—2~ylamine
4;(3~thienylmethyl)—4,5—dihydro—1,3—thiazol—2—ylamine
4—(2—thienylméthyl)—4,5—dihydro~l,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,S-dihydro—l,3—thiazol—2—ylamine
4-(4—§§inobutyl)f4,S—dihydro—l,3—thiazol—2~y1amine
ék(é;ﬁjridylmethyl)—4,5—dihydrq—1,3—thiazolv2—ylamine
5—methyl—4~(4—pyridy1methy1)—4;5~dihydro—1,3—thidzol—2—
yvlamine
5-ethyl-4-{4-pyridylmethyl) -4, 5-dihydro-1,3~thiazol-2-
ylamine
4j(4—thiazolylmethyl)—4L5—dihydro—1,3—thiazol—2~ylamine
4- (1-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
»

yviamine

-4~ {2-pyrazinylmethyl) -4, 5-dihydro-1, 3-thiazol-2-ylamine



t hereof and the mixtures thereof, the tautoners thered Deamberi?e04
phar maceutically acceptable salts thereof. 9 Decenber 2004 ST00019-PCT 174

10. Compounds according to either of Clainms 8 and 9, characterized in that
R3 is a 3- or ‘4-pyridyl, 2- or 3-thienyl, 4- or 5-thi 1-Lnm dazol yl
1- "triazolyl, 2-pyrazinyl or phenyl radical or a phen?%fﬁggﬁ?i%#¥1
substituted in position -3 with a niyre or carboxyl radical- and R4 is a
‘4-pyridyl radical. 11. Conpounds according to Claim8, chosen fromthe
foll owi ng: 4--(3-pyridylnethyl)-4,5-di hydro-1, 3-thiazol - 2-ylam ne

4- (3-ni trobenzyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne

-4- benzyl - 5- net hyl -4, 5-di hydro-1, 3-t hi azol - 2-yl ai ni ne

4--(3--th 235 | .
4 (o tht enyl ooty soLT LR OLAYHCe, 4. dikParstl S M e AE 2 v1amine

[ 3-(2-am na-{4;-brtahyly DhdilagD] -4- S(lam@@y {1 I
4- benzyl -4, 5-di hydro-1, 3- tﬁ?gztl 2- ylamn biis- tﬁ1gg§ihy }fgklne

. 4-(3- CarbéxYbepzyidynsﬁ&phﬁnﬁﬁmEihéﬁIluﬁﬂiﬂrﬁyd%éuﬂfﬁtthlazol 2-

4- (4-am nobutyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne 4-(
pyrldylnetﬁyﬁwlm85 diliydro-1, 3-t hi azol - 2- yl am ne

5-nmet hyl - 4- (4-pyridyl met hyl) - 4 5-di hydro- 1, 3-thi azol -2- ylam ne )
5- et hyI 4-the ATy ravinivres ., Sntidnidmetts tdidizoltrend AR s

L 4-(4- thlazohé/l mséhglg 4, 5-di hydro-1, 3-thi'azol - 2-yl am ne
reo n mlxtures thereof the tautomers thereof and

the pﬁarmaceutlcally acceptable salts thereof.

12. Compounds according to Cléim 8, chosen
from the following: 7
(+)—(4R)—4m(3—pyridylmethyl)—4,5—dihydro—1,3—thiazol~2—
yiamine | |
(+)—(4R)-4—(3~nitrobenzyl)~4,5—dihydro—1,3—thiazol-2—
ylamine |
-(+)—(4R,SS)~4—benzyl—5¥methy1~4,5—dihydr0—1,3—thiazol~
2-ylamine
(+)-(4R, 5R) -4-benzyl- 5~methy1 4,5-dihydro-1,3-thiazol-
2- ylamlne '
(-)—(iR)—4—(3—thienylmethyl)—4,5—dihydro—1,3—thiazol~2—
¥lamime
(4R) -4- (2-thienylmethyl) -4, 5-dihydro-1, 3-thiazol-2-

. vlamine?? | . .
I3—(2—amino—4,5—dihydrothiazol—4—yl)phenyl]—(1—
iminoethyl)amine
(+) - (4R) -4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine

(+)—(4R)—44(3~carboxybenzy1)~4,S—dihydrofl,B-thiazol-Z—‘
' >

ylaminé



4-(1-imdazol yl met hyl)-4,5--di hydro-1, 3-thi azol - 2- yl &beagmber 2004

4- (2-pyrazi nyl net hyl ) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne 9 Decenber 2004
ST00019- PCT 175 4-(5-thiazol yl nethyl) -4, 5-di hydro--1, 3-thiazol -2-yl am ne
4- (-2-t'hi azol yl'met hyl ) - 4, 5-di hydro- 1, 3-t hi azol---2-yl am ngr00019-pcT ,

4- (4- pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3-thiazol -2- ylam ne the racemc
m xtures, entanioners and di astereraisners thereof and m xtures thereof,
the tautonmers thereof and the pharmaceutically acceptable salts thereof.
12. _Compounds according to daim8, chosen fromthe follow ng:

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

(+)- (4R 5%}y =44henaylaSanehBylit¢19=-di, Bydh 8yar-3-hhkazeliny A~y am ne (+)

-' (4R, 5R) -4-benzyl--5-nmethyl -4, 5-dihydro-1, 3-thiazol- '2-ylamne
(-)-(4R) -#1eninbi enyl met hyl )-4, 5-di hydro-1, 3-thiazol-2-. ~-lamre
(4R) - 4- (2-thi enyl met hyl) -4, 5-di hydro-1, 3-thi azol -2- yl am ne??
[ 3-(2-am el 4 (85l hydB enhtaebendyy) } phsnl hyfte-1i, Bi-nbdkRpl)-2am ne
| vlamine
(=) - (4S, 58) —~4-benzyl-5-methyl-4,5-dihydro-1, 3—thiazol-
2-ylamine - -
= ' |
(-)-(48)-4-(4-aminobutyl)}-4,5-dihydro-1,3-thiazol-2~
vlamine |
(4S,SR)—4—benzyl—5—methyl—4,5—dihydro—1,3—thiaéol—2—
y1amine
(+)—(4R)~4—(4fpyridylmethyl)—4,S—dihydro—l,3—thiazol—2—
yvliamine '
(+) - (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-thiazoi—2—y1amine
(+)-4- (5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
ylaﬁiaf _
+) ~4={5-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-
‘ylamine .
(+)~{4R) -4- (2-pyrazinylmethyl) -4, 5-dihydro-1, 3-thiazol-
2-ylamine.
'(4R)—45(1-imidazoly1methy1)-4,s-dihydro—l,j—thiazol-zQ
ylamine _ |
(45) -4= (1-imidazolylmethyl) -4, 5-dihydro-1, 3-thiazol-2-

ylamine .



(+)- (4R) - 4-benzyl - 4, 5-di hydro- 1, 3-t hi azol - 2-yl ani ne  @#)ecen{oeRP004-
(3-carboxybenzyl) -4, 5-dihydro--1,.3-thiazol--2- ylamne 9 Decenber 2004
ST00019- PCT 176 (+)-(4R)-4-(4-anm nobutyl)-4, 5-di hydr(ﬁ_- 1, 3|—t2| azFI - 2-
ylamine. (-)-(4S)-4-(3-nitrobenzyl)-4,5-dihydro-1,3-thiazol -2- yl ani ne
(-)-(4S, 59)-4-benzyl - 5- et hyl - - 4, 5-di hydro- 1, 3- t hi azol TP TRET :
(-)-(48)-4-(4-am nobutyl)-4,5-di hydrao-], 3-thiazol -2 ylam ne

(4S, 5R) - 4- benzyl - 5- met hyl - 4, 5- di hydr &t 3-t hi azol -2 yl ani ne

(+)-(4R)--4-(4-pyridyl methyl)-4,5-di hydro-1, 3-thiazol -2- ylamne (+) - (4R

-5R) -5-methyl -4- (4-pyridylmethyl) --4, 5-dihydro-- 1,3-thiazol-2-ylan ne

(f)-(4R, 5R) -5-et hyl - 4- (4-pyridyl net hyl ) - 4, 5-di hydlro- 1, I3-t h_l aZ(()I ;Z-ZI am ne
-r)-4-(5-thia | pet hyl)-4, 5-dihydro-1, 3-thiazol -2- ylanmne (-) -4-

5t b azdl v Rary ~La L Rk v SE Eha 1] a3 oS Bvayan pothizzol-

(1-)--(4R) »4:,62- azi nyl nmet-hyl ).-_4, 5-di hydr o- 1,3-1 hi azol - 2-yl am ne.

(4R) - 4- ( 1-?#%%?2?(‘% met hyl ) - 4, 5- di hydr o- 1, 3- t hi azol - 2- .

(+)-4- (4-pyridylsulphanylmethyl)-4,5-dihydro-1,3-
thiazol—z—ylamine' | _ ' -
(+)—4—(1—triazolylmethylf—4,5—dihydrq—1,3;thiazol—2—
ylami?e -
the é;utomers thereof andlthe pharmaceutically
acceptable salts Ehereof.

13. Pharmaceutical compositions containing,

as active ingredient, at least one compound of formula
1 " .
R : : ¢ji\ 0

‘Ain which either R; is a hydrogen atom or an alkyl
radical and R; is an alkyl, ~alk—NH2,--CH2—R3 or
-CH;-S-Rq radical or a phenyl radical substituted with a |

. Eipfézgr -NH-C (=NH) CH; radical,
or R; is_an alkyl radical and R, is a hydrogen atom,
R; is a cycloalkyl (3-6C), Pyridyl,'thienyl, thiazolYl,

- imidazolyl, pyrézinyl, triazolyl or phenyl radical or a
rhenyl radical substituted with a nitro, hydrokyl or
carboxyl radical,

Ry represents a pyridyl radical,

alk represents an alkylene radical, L



yl ami ne (4S)-4-(1--imnidazolyl methyl)-4,5-di hydro-1, 3- thPecapibe? 2094 ami ne 9
Decenber 2004 ST00019- PCT 177 _

(+)-(4R)-4-(4-thiazol yl nmethyl)-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- "t hisgpolo12-pican ne
(+)-4-(1-triazolyl nethyl)-4,5-di hydro-1, 3-thiazol-2- ylane the tautoners
t hereof and the pharmaceutically ategptable salts thereof. 13.

Phar maceuti cal conpositions containing, as active ingredient, at |east one
conmpound of formuta (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 itro. Pr -NHC (=NH) CH3 radical, or Rl
is an al kydcensict aalxtanckR? disarg g emdaidams tR3dos sdoed oal kyl (3-60),

pyridyl, thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl or phenyl
radi cal drhexrgphersyud meiditoatess utisindafl, et anitidmea snithiegredfy dir@Xyl or  car boxyl
radical, R4 represents a pyridyl radical, alk represents an alkyl ene

_radi cal, mhepsagdyl oy acceptable salts thereof,

‘with the exception of the racemic compounds for which R1
;s & methyl radical and R; is a hydrogen atom or R; is
hydrog?n and R; is methyl, ethyl or n-propyl,
it begﬁg understdod that the alkyl and alkylene
radicals contain 1 to 6 carbon.Atoms in a straight‘of
branched chain.

14. Process for preparing the compounds of

formula (I) accoxding to Claim 8, characterized in that

a derivative of formula:

R, H ' '
{n
A NH-CS-NH-C(CH),

“in which R; and ég have the same meanings as in Cléim 8,
is cyclized, and the product is ‘isclated and optionally
converted into a pharmaceqtically acéeptable salt.

o “_ i5. Prﬁéess for preparing the compounds of
formalgmfl) according to Claim 8, for which R; is a

phenyl radical substituted with an -NH-C (=NH) CH; _

radical, characterized in that a derivative of formula:

S

N/)\N_Hz

NH,

%




'.ST00019- PCT 178 racenmic mixtures, enantioners and di &Peqeadiesdis s

t hereof and m xtures thereof, tautoners thereof and pharmaceutically
acceptabl e salts thereof, with the exception of the racem c conpounds for
which RlL is a nmethyl radical and R2 is a hydrogenvatom,g&.oﬁb bSpchydrogen
and R2 is nethyl, ethyl or n-propyl, it being understoo E' al kyl and
al kyl ene radicals contain 1 to 6 car atons in a straight or branched
chain. 14. Process for preparing the conpounds of fornula (1) according to
Claim8, characterized in that a derivative of formula: R =~ /OH.

NH- CS-NH C(CH3) 3 in which Rl and R2 have the sanme neanings as in Caim S8,
I's cyclized; and the product is:isolated and optionally converted into a

phar naceutlfgallllé/a&c&pmlﬁg?é@ o et;[%at %p t&1| Oﬁ%c r%{ %F&o CI al m 8, for

which R2 is a phenyl st dey adi cal ,
char act eri zag ighd &&tod@tdel@ vidld 1% afn%r wt%ng'ﬂyléon%r%as for

preparing the conpounds of Decenber
into a pharmaceutlcally acceptable salt.
16. Process'fbr preparing the compoﬁnds of -
formula (I) according to Claim 8, for which R, is a
radlgﬁl -CH;~R; in whlch R3 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, : :
X ] v
N/JQ%W/RE | (V)

I
Rb

in which R; has-the same meanings as in Claim 8, X is a
ha;ogen atom or a tosyl radical.and Ra and Rb are
hydrggen atoms or proteéting groups for the amine
‘funéﬁfbn, 0ptiqnally followed by'a deprotection, and -
the product is isolated and optionally converted into a
pharmaceutically acceptable salt.

17. Process for prepariné thé compoundé.of
formula (I) according to Claim 8, fpi which R, is a
radical -CH,-S-R4, characterized in that a compound of

formula:

e



ST00019-PCT 179 is reacted with benzyl ethani m dot hi o& lRedpyhesefl4ri de,

and the product is isolated and optionally converted into a

pharnaceutically acceptable salt. 16. Process for preparing' the conpounds

of formula (-}) -accordi.ng to Gaim8, for which R2 is §T66§H§ cpCH2--R3 in
o

mhlch R3is al.-inidazolyl or 1- (1,2,4-triazolyl) radic aracterized
in that imdazole or 1,2, 4--tr|azolq gigs reacted with a derivative of
formula: RL ------ S in which RL has the same neanings as in Caim8, Xis a

hal ogen atom or a tosyl radical and Ra and Rb are hydrogen atons or
protecting groups for the amine tuncti~on, optionally followed by a
deprotection, and the product is isolated and optionally converted into a
pharmaceutically acceptalRe salt. 17. Process for preparing the

conmpounds. of forrmula (1) tng to Claim8, for which R2 is a radica

- CH2- S- R4, characterlzed infthat{"'a conpound of fR;nuIa: 9 Decenber 2004
ST00019- PCT 180 (IV) ,J\\ (V)

Rb_

-in whégh R; has the same meanings as in Claim 8, X is a
halogéﬂ atom or a tosyl radical and Ra and Rb are |
hydrogeh atoms or protecting groups for the amine
fupction, is reacted with a derivative of formula HS-R,
in which R4y 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:

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 (i)

| o
COH - e



.in which RL has the sane neanings as in Caim8, X i< Recenhsrdgeh atom or
a tosyl radical and Ra and Rb are hydrogen atons or protecting groups for
the amne function, is reacted with a .derivative of fornula HS-R4 in

whi ch R4 has t-he..sanme. neaning as. in ClaimS8, optlonalg¥ Bpg%o§8d by a
deprotection of the am ne function, and the product is isoO And
optionally converted into a pharnace jcally acceptable salt.

Conmpounds of fornula: . NH2 19. Process for the preparation of the
conpounds of-fornmula (11) as defined in Caim14 and in which R is a
hydrogen atom: characterized in thata conpound of fornula (lla) R2

CH NHRa CO2H 9 Decenber 2004 181 ST00019- PCT R2 being as defined in Caiml

d Ra.b a f the ani
Formati on, Sush o o APLihed I bR 1 R t%%%%ﬁ%g”’ °% feducing

formati on, such as CO02-t I's su

agent, in agdebgka akbai Bri hecomRRYAdO -ofar g R CHNHRa (11ib)
.CH, QH which is subjected to Fhe actloﬁ B Oagdggrgp 1
formation, guch as CO;-tbu, is subjected to'the action

of a reducing agent, in order to obtain the-compound of

formula (ITh)

4 R, CH—NHRa (i)

|
CH,0H

which is subjected to the action of a deprotecting

agent, in order to obtain a compound of formula (IIc)

Ry—CH—NH, (Ifc)

CH,OH

which is subjected to the action of tert-butyl

thipcyanate, in order to obtain a compound of formula
(I1d)__

% ;-;;

R;—GH—NH~CS—NH—C(CH), {tid)

I
CH,0H

corresponding to the compound of formula (II) with R;

representing a hydrogen atom.



agent, in order to-obtain a compound of formula (I1c) SRew@prhayEpos cH2OH
which is subjected to the action of tert-butyl thiocyanate, in order to
obtain a conmpound of forrmula (l1ld) CH--NH- CS --- NH- C(CH 3)3 CH2OH .
QQ d) corresponding to the conpound of fornula (11). wgdpgddrol@pFesenting a
hydrogen atom 9 Decenber 2004 ST00019--PCT 182 20. As internediate.
conpounds, the conpounds of fornulagsl1b), (Il1c) or (lid) as defined in
Claim19. 21. As internedi ate conpounds, the conpounds of fornmula (11d) as.
defined in Gaim19. 22. As internediate conpounds., the conpounds of
formulae (11b), (lic) or (11d) as defined in C|a|m19 and in which R2
represents a 4-pyridylnethyl group, with the exceptl on of bet-a ethylam ne

4-pyridinepropanol. 233. As internediate & the & of .fornul a
(I'1d) as defined in Claim19 and in whi ch&% represents %%yrl dyl net hyl

group. of formulae (IIb), (IIc) or (IId) as defined in
Claim 19. | | |
21. As intermediate compouﬁds, ehe compounds
of formula'(IId) as defined in Claim 19.

;ﬁ 22. As 1ntermed1ate compounds, the compoends
of formulae {IIb}, (IIc) or ((Id) 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 (I;d) as defined in Claim 19 and in which R2.

represents a 4-pyridylmethyl group.



' 9 Decenber 2004 ' ST00019-- PCT 183 ABSTRACT The present® PROEHS GR0% el ates to
the use of 2-am nothiazoline derivatives of fornula: R \ S R-kNNH --G 2
(I') in which either Rz s a hydrogen atomor. an alkyl radical and R2 is"
an al kyl, -al k-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical substituted with'a
nitro or -NH- C(=NH)CH3 radical, or R is.an al kyl radP¢QP%33aERY

hydrogen atom R3 is a (3-6C) cycloalkyl, pyridyl, pyridyl N-oxide, ,
thienyl, thiazolyl, imdazolyl, pyr yl, triazolyl or phenyl radical or
~a phenyl is a radical substituted with a nitro, hydroxy or carboxyl

vadical, R4 represents a pyridyl or pyridyl N-oxide radical, alk
represents an al'kyl ene radical, or pharmaceutically acceptable salts

thereof, as inhibitors of inducible NO synthase.

ABSTRACT

The present invention relates to the'use of

2-aminothiazoline derivatives of formula:

-3 R1
S

A

Ry” "N” TNH,
(1)

in which either R; is a hydrogen atom or. an aikyl'
radical and R, is . an alk?l, -~alk-NH,, -CHy-Rs, —CHé—S—R4
or phenyl radical substituted with‘é nitro or -NH-
C{(=NH)CH; radical, or R; 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 phenyl radical or a bhenyl
raditfl substituted with a nitro, hydroxy or carboxyl
wvadical, R4.rebresents.a pyridyl or pyridyl N-oxide
radical, alk represents an‘alkylene radical, or

pharmaceutically acceptable salts thefeof, as

inhibitors of inducible NO—synthaSe.r



