Title: 2-AM NOTHI AZOLI NE DERI VATI VES AND THEI R USE AS NCR@VNEHASE

I NHI BI TORS Abstract: The invention concerns 2-amnithiazoline
derivatives of formula (1) wherein: either R, is a hydrogen atom or an

al kyl radical and R2. is an alkyl, -alk-NH2, -CHR3, -CH2S-Rr orphenyl
radi cal--sub- "stituted-by a nitro or NH C(=NH)CH: radi c@droomidReds an alkyl
radio and RZ is a hydrogen atom R3 is a cycloal kyl (3-6C), pyridyl,

pyri dyl 1. - . :

USE OF 2-AMINOTHIAZOLINE DERIVATIVES AS INHIBITORS OF

INDUCIBLE NO-SYNTHASE
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TECHNICAL FIELD

The present invention relates to the use of
2-aminothiazoline derivatives of formula (I):
HI
S
N//I\NH

15 R 2 (I)

or phgimaceutically acceptable salts thereof, as
% S

ey

inhibitors of inducible NO-synthase.
Thé subject of the‘inyentiqn is the use of 2-
20 amiﬁothiazoline'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

prodﬁction of nitric oxide (NO) by induction of o

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



N-oxi de, thienyl, thiazolyl, imidazolyl, pyrazinyl, teiResmpPer2@tenyl 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 their pharraceutically aCcéptabIe’SéIts'éxﬂﬂﬁﬁoﬁﬁnfﬁ%ne known
conpounds, and the use of said derivatives as inducible NO synthase
inhibitors. 9 December 2004 ' ST0001%- PCT 1 USE OF 2- AM NOTHI AZOLI NE

DERI VATI VES AS | NHI Bl 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 pharmaceutically acceptable salts
thereof., as inhibitors of inducible NO synthase. The subject of the

i nvent i oPHagmaseuikieadf CRMPRE igmonst Hatdiragdhe aaowel of fornula (1)
and pharmaceutically acceptable salts thereof, for the .preﬁgration of

phar mace G HESITHEGRISNS IVRTEvRs 6t s ShaTanPHHEatBat i ng di seases
| nduci bl @ ROR S8 THROSPS 150k NaSH {15 ARIShed- the & Docenber 2004
STO00L: ESS A RS R R
5 acceptable salts thereof. |
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 celis,

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

of cell. The activity of this isoform is not regulated



acceptabl e salts thereof, and the novel 2- am nothi az& Perenther 20@t i ves and
the pharmaceutically 5 acceptable salts thereof. Nitric oxide (NO is a

di ffusabl e radical- involved in many physi ol ogi cal and pat hol ogi cal

- processes. It «i's synthesized by oxidati-on of L: argini ggpobhbspEeacti on
bei ng catal yzed by a famly of 10 enzynmes known as nitric oxide synthases
or NO-synthases (NGOSs), which is reffrenced in the international enzyne
nonencl at ure system under the nunber E. C. 1.14.13.39. Three NOS i sof orns,
two of which are constitutive and one inducible, are known: 15 -- a
neuronal NOS (NOS-1 or nNOS) was originally isolated and cloned from nerve
tissue in which it is a constitutive enzynme. NOS-1 produces NO in response

to variousy phyEd Qin0gices el , S Ualk e ndd@cact iy vat e fedrenbr ane
receptors according to a mechani sm dependent 20 on ¢al ci um and on
cal nodul i Mtargearanadite kife MIOGWENOBr210hgelOpkréadshe i nduced in response

to i munol ogi cal stimuli such as, for exanple, cytokines or bacterial
ant.i gens in amremlethedliled 30ch (Nas-3f or eXaspl és reaseplagese endot hel i al
cells, 25 hepatocytes, glial cells, as well as nmany other types of cell.
The acti viang sfalidiium/icadinodmlin-dependgolat 8¢ 9aBeoenigéna2l®4 ST00019- PCT 3
by cal ci um _Consequently, once induced, it produces -large anmounts of NO
over prdl oiffdifdrchds vassilendsrderhal inbscelds. 3ior wbNeB) iits
ConStlthlﬁg%erétes 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 inﬁolved 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



and cal ci-unml cal nodul i n-dependent. it was originally. 5gimsetibkr 2004 n
vascul ar endothelial cells, in which it generates NOin response to
physi ol ogi cal, stinmuli such as the activation of nmenbrane receptors. The
NO pr-oduced “by. the neuronal and endothelial “constitusfoeoiserarns (NOS-1
and NOS-3) is 10 generally involved in intercellular signalling functions.
For exanple, the endothelial cells which Iline the inner wall of the bl ood
vessel s induce the relaxation of the underlying snoboth nuscle cells via

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

I soform NOS-2 is,-inter alia, involved in pathol ogi cal phenonena

associ at gdawebh 1apdt,e 8NRliCREQY, CabhibafeBiOENePERERFSAS ndkvduAr ge vari ety
of 20 tissues and organs. An excessive production of NO by.induction of
NCS- 2 t hggspkays thepantiucpidagefieNas-2eipatihobageds iafl nuides-awey vous system
such as, for exanple, nmultiple sclerosis, cerebral, focal or gl obal

i schen apatbpébgaks @5%tbr infilammateaynmeomPanknnsonsscti ssasdorHunt i ngton' s
di sease, Al zheiner's disease, amotrophic lateral -"" sclerosis, mgraine,
depr essi exampdhi z8phbehta, ahhiPrpgclcpeserbemny2062dsTd6019- PCT 4 and
epilepsy. Sinmlarly,. aside fromthe central nervous_ system the induction
of NoE 2aF Enrptépy e FRYAGHEr 0BStPar héFb4FablRi PRVPAT SYREEOSSy conponents,

such aS’nghn'g_disease,_peritonitis,_gastro—esophageal reilux,
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



exanpl e, di abetes, atherosclerosis, myocarditis, 5 artHPe®EMPer 2Pehr osi s,
asthma, irritable bowel syndronme, Crohn's disease,
peritonitis,.gastro-esophageal ref lux, uveiti, Quillain-Barre syndrone,

gl onerul onephritis, |upus erythematosus and psoriasis. NOS-2 has al so been-
inplicated in the growth of certain forn® of tunors 10 such as, for

exanpl e, epithelioms, adenocarci nomas or sarcomas, and in infections with
G am posi ti ve anrd Gammnaeghiote Bigchar el Pharancet - exit%84ceBBulBt0%acteria. In
all the situations in which an overproduction of NOis deleterious, it

t hus appears t&713)5 Fhegesekisite Pp vhrlrardingaprwduc siyehemfangO by

adm ni stering substances capabl e of inhibiting NOS-2. However, given the

i mport ant physfi®legiraamrsr siree phayetiedyse the geprtY ft Pperigyfsotm NOS-3, in
particular in regulating arterial pressure, it is of fundanental 20

i nport ance t hath¢ He:SSHEFbI EPHIPBRRERE: | 36T FRFRIEE-tnveakdon d-HaFesSt he | east .
possi bl e effect on the isoform NOS-3. The reason for this is that it is
known that thet© &AFRGIBHE ativie drhifserac ficrévitnhibittoresprct K@ NOS
isofornms | eads_to vasoconstriction and an increase in 25 arterial pressure
(Moncada, S., ¥Fierds RIgPSCicaglyHrigRer £han thplyspbABEFQXHf nitric oxide
fromL arginine: a pathway for the regul ation of cell function 9 Decenber
2004 5 and cofftmidat Foht BBETENTC P acol ., 1989, 38: 1709- 1715).
These effects on the cardj ovascul system are,  del eterious since they
reduce the supply of nut Tt 1P8§£?ﬁ%§ﬁF§%ﬁEE?b¥§ﬂ¥§eaE%ﬁ@?%ﬁrﬁpﬁg present

i nvention rel ates , . . .
En particular in patent applications WO 94/12165, WO

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,



t o conmpounds whose inhibitory activity with respect t@ DdEbrb2r 2804
significantly higher than their inhibitory activity with respect to NGCS-3.

Thi azol i ne-based NGCS i nhi bitors are descri bed

in particular in patent

applications WO 94/12165, WO 95/11231 and WO 96/ 14842. SUMVARY OF THE

| NVENTI ON A first aspect of the present synvention provides a use of the
2-am not hi azol ine derivatives of fornmula: (1) NH2 in which either
hydrogen atom or an al kyl radical and R2 is an al kyl, -alk-NH2, 042-R3,
-CH2-S-R, or phenyl radical substituted with a nitro or -NH C(=NH) CH3
radi cal, or Rlaip aprakkitsradiqali1ang, R2 is a hydrogen atom R3 is a
(3-6C) cycloal kyl, pyridyl, pyridyl N-oxide, thienyl, thiazolyl,
i midazol yl, pyiezidiHg uhhéagdod t@at phan\dl kyadisal alxylanphenylcaiadi cal
substituted with a nitro, hydroxy or carboxyl radical, R4 represents a
pyridyl or pyrtéytaid axicdes ragiteal atSmdecerbetr204 2a Blkndlepy esents an

al kyl ene,

it being understood that the al kyl and al kyl ene radical s

R, is an

contain

1 to 6 carbon ah&iw, in a straight or branched chain, the racem c m xtures,
enantioners and di astereoners thereof and the m xtures thereof, the
tautomers therebé racemic mixtures, enantiomers and diastereomers

thereof and the mixtures thereof; the tautomers thereof

and the pharmaceutically acceptable salts thereof, for

the preparation of pharmaceutical compositions thaﬁ 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:

:;:fj\ 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, for9Dedember@pad ati on of
phar maceuti cal conpositions that are wuseful for preventing and treating

di seases in which an abnornal production of nitrogen nonoxi de (NO by

i nducti on of inducible NO synthase (NOS-2) is involved. A second aspect of
the present invention provides conmpound® of fornula: (1) in which either
Rl is a hydrogen atomor an alkyl radical and R2 is an al kyl, -al k-NH2,
-CH2-R,, -CH2-S-R4 or phenyl radical substituted with a nitro or
-NH-C(=NH)CH3 radical, or RL is an alkyl radical and R2 is a hydrogen
atom R3 is a &3koQ@puspenbal «ylaligyendyfaditdailenyl , thiazolyl, imdazolyl,
pyrazinyl, triazolyl or phenyl radical or a phenyl radical substituted
with a nitro, hjdrsgerdc mcarbeeyl enadt talersRand efrasgeresmarpyri dyl

radi cal, 9 Decenber 2004 5b al k represents an al kyl ene radical, the racemc
m xt ures, enanthereefs aaddthe aeixdngeserkeradfer 6be anraress pheaanfes t her eof
the tautoners thereof and the pharnaceutically acceptable salts thereof,
with the excepfRénthsf rhrsveepipolrsddyf aeceittiabAeRaaltss ghefferyl or net hyl
radical and R2 is hydrogen or Rl and R2 are nethyl, and the racemc

m xtures of th¥iesngwsusgsepeion Wi EheRIOTROURGEr bgervhad R dissamet hyl, et hyl
or n-propyl, it being understood that the alkyl and al kyl ene radicals
contain 1 to 6PEAYbAF &esheliFpddcadr angth: 6F BYdnagsedor XK. and Ro

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,



chain. A third aspect of the present invention provi F2eETRF&8ttica
conpositions containing, as active ingredient, at |east one conpound of
formula R S R2 NNH (E) in which either RL is a hydrogen atom or an al kyl
radical and R2 is an alkyl, -alk-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical
substituted wwth a nitro or -NH-C(=NH)&d3 radical, or RL is an al kyl
radical and R2 is a hydrogen atom R3 is a cycloal kyl (3-6C), pyridyl,.
thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl or phenyl radical or
a phenyl radical substituted with a nitro, hydroxy or carboxyl radical, 9
Decenber 2004 Bc FRPreepresentyradpyriafiiicaladi cal, alk represents an

al kyl ene radical, racemc m xtures, enantioners and di astereoners thereof
and the m xtur@skt¥RATEGPILE M tadlfydABe sradie@dof and the pharnaceutical ly
acceptable salts thereof, with the exception of the racem c conpounds for
which RL is aTfReEtMA "HXEVERS. SGDR2OTSrHrérky AiagienAaongrsntrexsnfl , it
bei ng understood_that the al kyl and the al kylene radicals contain 1 to 6
carbon atons i A& WS Aighvred thersRéncthe Hauromars dirergoaspettthst t he

present invention provides a process for pregaring t he conpounds of
formul a pharmaceutically acceptable salts thereotf,

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, characterized i n PHcemed2®i4vati ve of
formula: N:]:~ M fdHCS-NE--C(Ctt)s in which RL and R2 have the sane
meani ngs as in the second aspect, is cyclized, and the product is isolated
and optionally converted into a pharmaceutically acceptable salt. Afifth
aspect of the present invention providgg a process for preparing the
conpounds of formula (I) according to the second aspect, for which R2 is a
9 Decenber 2004 5d phenyl radical substituted with an -NH C (=NH) CH3

radi cal characterized in that a derivative of fornmula: NKis reacted with
benzyl et hani npgethi eabechy dhoahlettee, witdndnt hegor eidugts] saidsebat ed and
optionally converted into a pharmaceutically acceptable salt. A sixth
aspect of the prgsaiertiR¥@Nin MhatPhodéfBsitdvpr 6€ eSS miudk : preparing the
conpounds of formula (I) according to the second aspect, for which R2 is a
radical -CH2-R3 in which R3.is a 1-imdazolyl or I-(1,2,4- triazolyl)

radi cal, characterized in that im eor 1,2,4-triazole is reacted with
a derivative of formula: in whi s the sane nmeanings as in the second
aspect, X is a hal ogen atom or | r™Hical and Ra and Rb are hydr ogen
atons or protecting groups for am ne function, optionally followed_by
a deprotection, and the product |§ i sol ated and optionally converted into
a

(O8]

iz reacted with benzyl ethanimidothiocate hydrochloride,
and the product i1s isclated and optionally convertéd 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-
triazolyi) 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.



phar maceutical |y acceptable salt. 9 Decenber 2004 5e A [3RoggibenZ@&bect of
the present invention provides a process for preparing the conpounds of
formula (1) according to the second aspect, for which R2 is a radical
-CH2-S-R4, characterized in that a conmpound of forrmula: FZb in which R has
t he sanme neanings as in the second aspegf, x is a hal ogen atomor a tosyl
radi cal and Ra and Rb are hydrogen atons or protecting groups for the
amne function, is reacted with a derivative of formula HS-R4 in which R4
has the sane neaning as in the second aspect, optionally followed by a
deprotecti on oR bké&e=rai Bepeftined ithl, podskrithenpentlsi grevides ai ed and
optionally converted into a pharmaceutically acceptable salt. An eighth
aspect of the presesd fiorvphépringdrayi daspcmdpodndsofulbofmul a: NH2 A ninth
aspect of the present invention provides, as intermnmedi ate conpounds, the
conpounds of hoeoxdiagy tbl ble gddomi aspddd,d)forOwhbdemets 2004d5EaR tenth
aspect of the present invention provides, as internedi ate conpounds, the
conpounds of fOHm$-8e, (dhladhcharieieydnt hhais pecompbutdeoprfesantai nvent i on
provi des, as internedi ate conpounds, the conpounds of fornulae (Ilb),
(I'lc), or (I1d), and in which R% : ,

X I?/Lﬂ,m M)
Rb

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:

I

N TNH,

N,

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

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



represents a 4-pyridyl methyl group, with the exceptior® BFHRE 298¢ hyl ani ne
4- pyridi nepropanol. A twelveth aspect of the present invention provides,
as internedi ate conpounds, the compounds of forrmula (I1d), and in which R2
represents a 4- pyridyl nethyl group. DETAILED DESCRI PTI ON The present
invention relates to the use of 2- am ndtthi azoline derivatives of fornula
(I') in which: either RL is 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
antroor -NHC(=.NH)CH3 radical, or RL is an alkyl radical and R2 is a
hydrogen atom R3 is a (2teeyh @ppeshl R Ithepprragnt isyiendyPnN- oxi de,
thienyl, thiazolyl, imdazol %/I , E’(%P/.razi nyl, triazolyl or phenyl radical or
a phenyl radi cRFOEtERY Bt cBEFtgfiatenrPrRrwBdse ak BoxSATPoRaPe P R4
represents a pyridyl or pyridyl N-oxide radical, alk represents an

al kyl ene radi caP™& 3%ddrBér 2004 5g for the preparation of nedicinal
products that are useful _ for vpreventi ng or_treating diseases in which an

abnormal  production of AftFHYTEIESPREY Py LPRIBEITHT SPVERERRS bl e
NO- synt hase (N%—Z.Cgr iN%?L is involved. 9 Decenber 2004 ST00019-PCT 6 In
the above defi RFPTHTHE aff HACFAEEEAHAI CHAPTEFonrLE HOTROKDRS £fd al kyl ene

radicals Contakgr%ufé% QIIb), (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,



carbon atons in a straight or branched chain. The com$déergsnbef 2004 nul a (1)
contain one or nore asymetric carbons and can thus be in racemc formor
in the formof enantioners and di astereoi soners; these also formpart of
the invention, along with . m xtures thereof. Mreover, the conpounds of
formula (1) can be 10 in the tautoneri&gform(la): NH (la) These tautoners
also formpart of the 15 invention. Anong the conpounds of fornmula (I) that
are useful according to the invention, nention may be made of the-

foll owi ng conpounds: 4-(3-pyridyl nmethyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne
20 4-( 3-nitrobéazyihe preparayidroof, Gediniard| prodydtmrithet are useful

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

4- ( 3-t hi enyl nefay|preyepiingyeir dreaBing Migeglkes- yh arfiigh az-abnormal
(2-thienylmethyl) -4, 5-dihyro-1, 3-thiazol-2--ylamne

13- (2- am no- 4, Bredusidicst Af axbicid prjfhedi)) by- induqtyionoef hinduniibde 9
Decenber 2004 ST00019-PCT 7 4-benzyl -4, 5-di hydro-1, 3--thi azol -2-ylam ne 4-
( 3- car boxybenz§Pysythesg WeF - Pr Ve dFoinyolvedd ne
4- (4-am nobutyl)-4, 5-di hydro-1, 3-thiazol -2-yl am ne

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

5-net hyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne



4- cycl ohexyl net hyl - 4, 5-di hydro- 1, 3-t hi azol - 2-yl ami ne 9 December 2004
4-(3-nitrophenyl)-4,5-di hydro-1, 3-t hi azol - 2-yl am' ne 4-(4-pyridyl methyl)
-4, 5-dihydro-1, 3-thiazol-2-ylam ne 5-net hyI - (4-pyridyl net hyl)

- 4,-5-di-hydr.o=1,- 3-t hi-azol - 2- 10 yl am ne : ot ST00019-PCT

5-et hyl -4- (4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2-- ylam ne 4-
(4-thiazolylnmethyl) -4,5-dihydro-1, 3thiazol-2-ylanmne 4-

(1-im dazolylnethyl) -4, 5 -dihydro-1, 3 -thiazol-2 15 ylam ne

4- (2-pyrazinyl methyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne

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

' (4- hydroxybenzyl) - 4, 5- di hydro-1, 3 t hi azol - 2-yl am ne 4-

(4 pyri dyl sul phanylmethy hiodhed wdifi¥dtGohs3 alnfll a20/t1éss 2 Qunal @M ne
4--(3-am nopropyl )-4,5-di hydro-I., 3-thiazol -2-yl am ne

4- (1-tri sl ndwretdnd hl‘]@l5'a@1|dh)ﬁd_|k@fl'ehe3ﬂaliﬂl@(l|s a8l e to 6

4- (4-pyridyl methyl)-4,5-di hydro--1, 3-thiazol -2-ylam ne N-oxide 25 the
racen c rdadbdrestoaain ametsaidhas oer baaswieds ciiadn .t aut onmer s t hereof, as
wel | as the pharmaceutically- acceptable salts thereof, 9 Decenber 2004
ST00019- PCT 8 and st cpapbundisaclfy foheuflel [(GWi wgndeipo wirds or
(+)- (4R --4-(3-pyridyl nethyl)-4,5-di hydro-1, 3-thiazol -2-- yl am ne

(+) - (4R) mpyEes asvImsEai ey Cpriomsdiamdican tushbez g racemjidy fiaran

or in the form of enantiomers and diastereoisomers;

these.glso 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



(+) - (4R, 5S) - 4- - benzyl - 5-met hyl - 4, 5- di hydro- |, 3-t hi azol¥ BeGAF 004
(+)- (4R 5R) - 4-benzyl - 5- met hyl - 4, 5- di hydro- 1, 3-thi azol - 2-yl am ne 10
(-)- (48) 4- (3-thienyl nethyl)-4,5-di hydro-1, 3-thi azoI 2- yl am ne
(4R) - 4- (2 t hi enyl et hyt )- 4, 5-di hydro-1, 3-t hi-azol- 2 -yiSd9i00d 9 -pCT
(3-(2-am no-4, 5-di hydr ot hi azol 4-yl )_phenyl 1(1- 15 im noethyl)am ne
(+)-(4R) - 4- benzyl -4, 5-di hydro-1, 3-thi dzol - 2-yl am ne . |
(+) - (4R) - 4- (3- carboxybenzyl ) - 4, 5-di hydro- 1, 3-thi azol - 2- ylam ne (,-)
-(4)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol -2- 20 ylanmine (-)-(4S) -4-
(3 ni trobenzyl) --4, 5-dihydro-1, 3-thiazol.--2- ylamne

) (4S,5 benzyl 5- net hyl - 4, 5 di hydro-1, 3-thiazol - 2-ylam ne 25

-(4S) - 4‘2'( Who%mﬁ;@%h}ﬂd@tﬂr@/ﬂtmaz@lfhwm&uﬂe yl am ne 9 Decenber

Soba. SThoo 9-PCT 9 (48, 5R) - 4- benzyl - 5- met hyl - 4, 5-di hydr o- 1, 3- t hi azol - 2-
yl amine (-9=(4m ’QPCBEH}%FFHW]\S)@@ Hyothydm 1 hi TAdliazali-@rydemine

5S 5 45d| thlazol--2 ylamne (-) -- (49
EZ) c§/clz)hexg{E kﬂltysl r‘%ﬂ"ﬂ}’ 1hi gt ao 2 ilgemine

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,



(+) - (R) - -4-cycl ohexyyl net hyl - 4, 5-di hydr o- 1, 3-t hi azol - 2-Dggeameng004
4-(3-nitrophenyl)-4,5-di hydro-1, 3--thiazol -2-ylamne 10
(H)-(4R)--4-(4-pyridyl met hyl) -4, 5-di hydro-1|, 3-thiazol -2- ylam ne

(+) -(4R, 5R) -5-1ret hyl =4-(4- pyri dyl met hyl ) - 4 5 dlhydro ‘ST0001S-PCT

1, 3-thi azol -2-yl am ne (+)-(4R 5R)-5- ethyl . (4-pyridyl nethyl)-4,5-di hydro-
15 1, 3-thiazol -2-yl am ne

(+)-4-(5-thiazolylnethyl)--4,5-di hydro 1, 3-t hi azol -2- yl ami ne
(-)-4-(5-thiazolyl methyl)-4,5-di hydro-1, 3-thiazol -2 ylam ne 20
(+)-(4R) - 4- (2-pyrazi nyl net hyI )-4,5-di hydro-l, 3-thiazol - 2-ylam ne

(4R) - 4-(1-i m dazol yl net hyl ) -4, 5-di hydro- 1, 3-thi azol -2- yl am ne

(4S) -4- (1ghdn fego!l yirethyl dr Ay Sl e Qslindy @R~ 25 ylamine (+) -
(4R) -4- (4-thiazolylnethyl) -4, 5-di hydro-1, 3-thiazol- 2 -ylanine 9

Decemnber egm(ﬁipﬂ@l%&grﬂ&rlmethyl) 4,5-dihydro-1,3-thiazol-2-
(+)-(4R). -4-(3-am nopropyl ) -4, 5-di hydro- 1, 3-thiazol -2- ylam ne
(+) - (4R) - 4nditydr oxybenzyl ) - 4, 5-di hydro-1, 3-thi azol -2- ylamne 5
(+)-(4--(4--pyridyl sul phanyl methyl ) -4, 5-di hydro-1, 3- thiazol -2-yl an ne
(+)-(4R) -4- (3-nitrobenzvyl) -4, 5 dlhydro -1, 3 thiazol- 2-
5 vylamine .
{(+)- (4R, 58} 4 -benzyl-5-methyl-4,5- dlhydro 1,3- thlazol—
—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—aminobutyl)—4,S—dihydro—l,B—thiézol—Z—

=

ylamine ' o =



(4R) - 41(4- pyri dyl net hyl ) - 4, 5- di hydr o- 1, 3- t hi azol - 2yl anPFE B2 %
(+)-4-(1-triazolylmethyl)-4,5-di hydro-1, 3-thiazol-2- 10 yl am ne the
tautonmers thereof, as well as the pharmaceutically acceptable salts
t hereof . The conpounds which are particularly preferrefQEI+RCTseS Ul
conpounds of fornula (1) 15 according to the invention for which RL is a
hydrogen atomor an alkyl radical an R2 is an -alk-NH2 radical or a
phenyl radical substituted with an -NH C(=NH) CH3, -CH2-R3 or -CH2-5-R4
radical and R3 is a pyridyl, thienyl thiazolyl, imdazolyl, pyrazinyl,
triazolyl or 20 phenyl radical or phenyl radical substituted with a nitro
or carboxyl4 ical, R4 is a pyrid]él radical. in particular, when R2 is a
-CH2-R3 or RS- b 1 S FRe Ry b B-5 sl gie 1 Hyd s tiRiazmyl-B-t hi enyl , 4-
or 5-thi a;ﬂ HIli 1-imdazolyl, 25 1-triazolyl, 2-pyrazinyl or phenyl radical
- or a phen Fadff cal substituted in position -3 with a nitro or., carboxyl

he. compounds et o BXGEEh bl g To e, TeHEMand par ti cul ar |y
B (oot ey TR iyl gl BTl e -
- benzyl -5y 50 Ry ar o T TR da S AN ehiezol-a-
ylamiqe i
{+)- (ﬂR) ;4fcycloﬁexy1methyl—4, 5-dihydro-1, 3—thiazoi—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—thiazoly1methy1}—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 |
(4S)—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



9 December 2004

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

(2-thienyl methyl)-4,5-dihyro-1, 3-thiazol -2-yl am ne

(2-am no- 4, 5-di hydr ot hi azol - 4- yI)phenyI](l |n1no- 10 et h an1ne
_bénzyl - 4, 5-di hydr6- 1, 3-t hi azol - 2-yl ani ne To0001

(3-carboxybenzy|) 4, 5 di hydro-1, 3-thi azol - 2-y|an1ne

(4-aninobuty|)-4,5-dihydro-l,3-thl%zo|-2-y|anine

(4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2-yl am ne 15

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

et hyl - 4- (4-pyridyl net hyl) -4, 5-di hydro-1, 3-thiazol -2- yl am ne
-(4-thiazolyl methyl)-4,5-di hydro-1, 3-thi azol -2-yl amm ne 20

- (1--i mi{dAzdBR) rét-HP-pmidnspdphyd) 04 153dikvidugol - 2-thlamehe2 -
(2-pyrazinyl met hyl) -4, 5-di hydro-1, 3. -t hi azol -2-yl am ne

(5-t hi ¥28mgnget hyl ) - 4, 5- dlhydro I , 3-thi azol - 2-yl am ne

4-(4-pyrid Isulphanylneth )-4, 5- Xdro 1, 3-thiazol - 2- - 25 yl am ne
4-(1-tri dzoryrRecAyI(f- hyérBFHPQPBYi)B tﬁlQﬁ%ydﬁoy}a%1%EF%FT%d%nber 2004
ST00019- PET 12 the racem c mxtures, enantioners, diastereoisonmers and

t aut omer ¥18AEFPEof, as wel| as the pharmaceutical |y acceptable salts -

(hereals 9,0 DLl sl AL ADaLOLheINDD) BN 31 L
R-4-( 3- nhhagggi;¥L§1§m§nglhydro |, 3-thiazol -2

(4R)—4§(4;pyridylmethyl)-4,5—dihydro—1,3—thiazol—2—

4
4
(3
4
4
4
4-
5
5
4
4
4
4-

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.



| a
-ylam ne (+)-(4R 5R)-4-benzyl -5-net hyl -4, 5-di hydro-1, 3-thi azol - 2-yl am ne
) - (4R) - 4- (3-thi enyl nethyl) -4, 5-di hydro-1, 3-thi azol -2- yl am ne 15

mne (+)-(4R 5S)-4-benzyl-5-nethyl -4, 5-di hydr o- 1, §-QaseERsr 20060

y
2
(
(4R) -4-(2-thi enyl:net.hyl.).- 4, 5-di hydro-1,3-thiazol -. 2-yl. 19-pCT

[ 3- (2-am no- 4, 5-di hydrot hi azol -4-yl ) phenyl] (1 i m noethyl)am ne +,) -

1. 4R- 4-benzyl -4, 5-di hydro-1, 3-thiazgl-2-ylamne 20

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

(+)-(4R) - 4- (4-am nobutyl) -4, 5-di hydro-1, 3-thiazol -2- ylam ne
(-)-(45)-4-(3-nitrobenzyl)-4,5-di hydro-1, 3-thi azol -2- 25 yl am ne
(-)-(4S,5S)-4-benzyl - 5- net hyl - 4 5-di hydro-1I, 3- thiazol 2-yl am ne Decenber

2000, STOROLTPCT Lo At A0 A S figugri 1, 301 azol -2
0 P PRty b ahoga -
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



1, 3-t hi azol . - 2-yl ani ne 9 December 2004

(+)- (4R 5R)-5--ethyl -4-(4-pyridyl nethyl)-4,5-di hydro- 10

1, 3-thiazol -2-yl am ne (+)-4--(5-thiazolylnethyl)-4,5-dih dro 3-thiazol - 2-
yl anmi ne (-) <4< (5-"t'hi azol yl met hyl ) - 4, 5-di hydro-1, 3-t hi “Rﬁ"ém ne 15 -
(+)-(4R) - 4-(2-pyrazi nyl et hyl ) - 4, 5-di hydro--1, 3-t hi azol - 2 yl am ne
(4R)-4-(1-im dazol yl net hyl ) -4, 5-di hy@ro- 1, 3-t hi azol - 2- yl am ne (4S)
-4-(1-imdazolylnmethyl) -4, 5-dihydro-1, 3--thiazol-2.- 20 ylam ne
(+)-(4R)-4-(4-thiazolylnethyl)-4, 5-dihydro--1, 3-thiazol-. 2-ylam ne
(+)-4-(4-pyridyl sul phanyl net hyl ) -4, 5-di hydro-1, 3- thiazol -2-ylam ne 25
(+)-4-(1-triazolylmethyl)--4,5-di hydro-1, 3-thiazol-2 ylamne -'" 9 Decenber
2004 ST0Ob&9x&CAmid mhattzaa‘aonenanth@mensfs, Asasketeassonerphandaceutical ly
acceptabl e salts thereof. The conpounds of formula (1) for which RL is

met hyl okanbsmerantheeept. hgdrogeh 8¢ EhserarmpgerPignelys rret hyl are
known as chem cal products (J. O g. Chem, 27, 1049 (1962); Og. Chem,
37, 4401a06§9V2¥185§Pﬁ§FtheF@Qﬁstry Nunber's 6114855, 6114856 6117694,

6117695) and in particular the following compounds:

5 (+)-(4R)-4-(3-pyridylmethyl)~-4,5-dihydro-1,3-thiazol-2-
y1aming_ - -
(+)-(4§%—4—(3—nitrobenzyl)—4,5—&ihydro~l,3ﬂthiazol—2?
ylamine |
(+)-(4R,5S8) -4-benzyl-5-methyl-4,5-dihydro~1, 3~thiazol-

10 2;ylamine .
(+)—(4R,5R)—4—benzy1—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_
é—ylamine |
{3~(2—amino—4,S—dihydrothiazol—é—yl)phenyl](1—
imindethyl)amine
(g)—145374—benzy1—4,5—dihydro—1,3-thiazol—2—y1amine

20 (+)-(4R)-4- (3-carboxybenzyl) -4, 5-dihydro-1,3-thiazol-2- .
ylamine
{+)~(4R)—4-(4—aminobuty1)—4,S—dihydro;1,3—thiazol—2~
ylamine

.(—)—(4S)-4-(3—nitrobenzy1)—4,5—dihydro-l,3—thiazol—2—

25 vylamine ._

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

2-ylamine



Mbreover, certain conpounds of forrmula (1) 10 are kn&ewsbeadP@bprotective
agents.. These are the racem c conpounds for which RL is a nethyl radical
and R2 is a hydrogen atom (Chem Abst., 1980,. 92, 209060 and 209061), R1
i's hydrogen and-R2 is~nmethyl (Chem Abst., 199%:-87, IbrdS3dPepRL is
hydrogen and R2 is ethyl (Khim Geterotsikl. Soedin, 1987, 11, 1572), Rl
is hydrogen and R2 is n-propyl (Radighjologiya, 1979, 20 25 The ot her
conmpounds of fornmula (1) are novel and, as such, they formpart of -the
invention, as do the racem c m xtures, enantioners, diastereoisbnmers and
tautomers thereof and the pharnaceutically acceptable salts thereof. These
are the conpounds for which either Rl is a hydrogen atomor an al kyl

radi cal an((iRZ( 1S AN s sl aNHA | 5 rq -£Ha 4, radical or a9
Decenber 2004 ° STOC‘)%?Q PCT 15 peéfeyyl ﬁcﬁﬁb%tl tutjés'?:lgeo anitro or

- NH C( =NHJdhineadi cal , or R1 is an aI kyl radical and R2 is a hydrogen
atom R3 is _.a cycloal kyI (3-6C), pyridyl, thienyl, thiazolyl, 5
i m dazol yl(4gpraziardenyli-dzalethya- 4emdhyad cal 3 ofh azdhenyl radi cal
substituted with a nitro, -hydroxyl or carbonyl radical, .-

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 -



R4 represents a pyridyl radical, alk represents an'aﬁiD?%%@xﬁggoéal 10

the racem c m xtures, enantioners and di astereoi soners thereof and mxtures
thereof, the tautoners thereof and the pharnaceuti cal l'lﬁ accept able salts
thereof, wifh the exception of the conpounds for Wwhi cIF TR0, Byl or
met hyl and R2 is hydrogen or else R and R2 are 15 nethyl, and the racem c
m xtures of the conpounds for whichd®l is hydrogen and R2 is nethyl, ethyl
or n-propyl. The compounds of fornula (1) that are Particularly preferred
are"those for which R is a 20 hydrogen atomor an alkyl radical and R2 is
an -al k-NH2 radical, a phenyl radical substituted with an -NH C(=NH) CH3
radical, a radical -CH2-R3 for which R3is a pyridyl, thienyl, thiazolyl,

i mi dazol fhe tpuipseys thepepd nyds welﬂh@wlth%m@mme%mw radi cal 25
substituted with_a nitro or carboxyl radical, or a radical -CH2-S-R4 for
whi ch R42FSeRTAPLRdyR Itaditt@redthe racenic m xtures, enantioners and

di ast er eoi soners Qﬁcenberé%%Oﬂ%Togow PCT 6 thereof and ,m xtures

t hereof, the tauto it éﬂ?‘l‘i}l dtcdft abl e sal t-s
ghSL?g;ofnyE hy rt | Cg‘gz FandS%fafer aOr 49%2°pyre%2°’| n&F ol p%’err%ﬁen)r/gdr f:lér O{)r
a pheayl me'i:ﬁgicglres mw WL LH iR Wit M (! Drd!! ),
27, 1049 (1962);-J. Org. Chem., 37, 4401.(1972);
Beilst‘:gin.Registry Numbers 6114855, 6114856, 6117694,
6117695) . |
Moreover, certain eompounds 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 ie 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; diastereoisOmers 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 radical aad R,

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



carboxyl radical and R4 is a 4-pyridyl radical. AnDng!%%%xwg¥530%%npounds
of formula (1) which nay be nentioned are the follow ng conpounds: 10

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

“4- ('3=ni trobenzyl)=475=di hydro-1, 3-t hi azol - 2-yl-anmne - -gT00019-pCT

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

4- (3-thi enyl net hyl) -4, 5-di hydro- 1, 3-tig azol - 2-yl am ne
4- (2-thi enyl met hyl ) -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne 15
4- (4-pyridyl methyl) -4, 5-di hydro-1, 3-thiazol -2-yl am ne 5-net hyl - 4-
(4--pyridylnethyl) -4

5--ethyl-4-(4-pyrid

4- (4-t hi azheiyietiydcdl Subdyinadd Srildh &2 9li-txdy WML ¢ (=Nw) CH,

“4- (1 -imdazol yl met hyl )-4,5--di hydro-1, 3-thiazol -2- ylam ne

4- (2- pyr aziasiamt hyl ) - 4, 5-di hydro- 1, 3-t hi azol . - 2-yl ani ne

4- (5-thiazol yl nethyl)-4, 5-di hydro-1, 3-thi azol -2-ylamne 25

4-(1-triaZdl yWmdshgn) adkgldihyldcel- and- Rhi sz @ -rdt@mmeston,

4- - (4-pyridyl . sul phanyl net hyl ) -4, 5-di hydro-1, 3-thi azol-2- ylamne 9
Decenber . 2804S- 3T606192pEY1113rRE) r apERLAYAi xEhienylenthi apokyd, -

di ast ereoi.saoners .and tautaoners thereof and the pharnaceutically acceptable

salts therk a%ﬂﬁ¥"nﬁ¥ﬁﬁﬁ%ﬂﬂ¥ﬂ tEHézrdMlomrnghesiporndicad or a
(- (480" R Wb R T Lz e e

carboiyl radical,

: 5-di hydro-1, 3-thiazol--2- ylam ne
| met hyl ) -4, 5-di hydro-1, 3-thiazol-2 ylamne . 20

Rq represents a pyridyl radical,
alk represents an alkylene radical,

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

15 methyl, and the racemic mixtures of the compounds for
which R; is hydrogen and R; is methyl, ethyl 6r
n-propyl.

-w The compounds of formula (I) that are
particuiarly preferred are'thosé for which R; is a
‘20 hydrogen atom or an alkyl radical énd R; is an -alk-NH;
radiqal, & 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 radiéal
25 substituted with a nitro or carboxyl radical, or a
.radical -CH;-S-R; for which Ry is a pyridyl radicaifvthe

racemic mixtures, enantiomers and diastereoisomers



(+)-. (4R) - 4- (3-ni trobenzyl)-4, 5-di hydro-1, 3-thi azol - 2 SyPepgimher 2004

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

(+)- (4R, 5R) - 4- benzyl - 5- net hyl - 4, 5-di hydro-1|, 3-thi azol - 2-yl am ne
(=)-(4R)--4-{38=t hi enyl'net hyl ) -4, 5- di hydr o- 1,-3-t"hi-azol s2eoghareoe 15

(4R) - 4-(2--thienyl nethyl)_4,5-di hydro-1, 3- th| azol -2- ylam ne

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

-4+)=(4. R )-4-benzyl -4, 5-di hydro-1,.3-thi azol -2-yl anmine 20
(+)-(4R)-4-(3-carboxybenzyl) -4, 5-di hydro-1, 3-thi azol -2- yl am ne
(+)-(4R) - 4-(4-am nobutyl)-4, 5-di hydro-1, 3-t hi azol -2- yl am ne
(-)-(4S)-4-(3-nitrobenzyl)-4,5-di hydro | ,3-thiazol-2 25 ylamne (--) - (4S,

5S) --4- beRz¥roahEt bhkthres dhkydoe 1 thd thi@egler =2 tHAEIIE Qdecenber
2004 - ST00019- PCT 18 (-)- (4S)-4- (4-ani nobutyl)- 4, 5-di hydro- 1, 3- t hi azol - 2- -

yl am ne ¢48 pRhrfrakenzil-adlpethveptabld bypdre- ,t&etrlaaioizol 2- yI amne 5
(+)-(4R) - 4- (4-pyridyl net hyl -4, 5-di hydro-1, 3-thi azol -2- ylam ne - -
In particular, Ry is a 3- or d-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
—(3—nitrobenzyi)—4,S—dihydro—l,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-pyridylsulphanylmethyl) -4, 5-dihydro-1, 3-thiazol-3-

‘ylamine



(+)- (4R 5R) - - - met hyl - 4- (4- pyri dyl met hyl - 45-di hydro- 1,3t h s or 3 - yI ani ne
(+)--(4R,5R)-5-ethy|-4--(4-pyridy|nethyl-4,5-dihydro-|,3 10

t hi azol - 2-yl am ne (4S, 5R) - 4-benzyl -5-net hyl -4, 5-di hydro- 1, 3-t hi azol -
ylamine (+)-(4R)-4- (4-pyridyl net hyl) -4, 5-di hydio~1, 3-t iSTo0@192-pcl ani ne 15
(+)- (4R, 5R)) -5-nmet hyl ) - 4- (4- pyri dyl met hyl ) - 4, 5- di hydr o-

1,'3-thiazol -2-ylam ne 17

(+)- (4R, 5R)) -5-et hyl)-4-(4-pyridyl net hyl)-4,5-di hydro-
1,3-thiazol-2-ylamne (.)-4--5.-thiazolyl methyl)-4,5-di hydro-1, 3-thi azol - 2-
20 ylamne (--) -4-- (5-thiazolylmethyl.) -4, 5-dihydro-1, 3-thiazol.-2-
ylamne (+)-(4R)-4-(2-pyrazinyl nmethyl)-4,5-di hydro-1, 3-thiazol-- 2-ylam ne
25 (4R) - 4- theinademdt yhivetunds - driardi oy, 1, Brddt aza) isbndaniag "' 9
Decenber 2004 ST00019- PCT 19 _

(4S) - 4- (1- Faneemety| therga ] -and-tdienydreomia @uthiceddly 2codparebie
(+)-(4R)-4-(4-thiazolyl nethyl)-4,5-di hydro-1,3-thiazolL .2-ylamne 5

(4) - 4- (4- p¥i1E5 | Shesdiy | met hyl ) - 4, 5-di hydro- 1, 3- thi azol - 2-yl ani ne
(+)-41(1- trlgzolyl matﬂ}/ far 31 di h dro 1, 3-t hi azol - 2-

in-“part low1ng compounds- .
5 (+)—(4R)—4—(3—pyridylmethyl)—4,5~d1hydro—l,3~thiézol—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,5S)-4—beqzyl—54w~ f@%gférdihydro—l,3~thiaf%1—

2-ylamine



yl amine the tautoners thereof and the pharmaceuti cal | Y Degmieeépitbl e salts
thereof. The invention also relates to pharmaceutical conpositions

contai ning, as active principle, a derivative of fornula (1) for which

ei ther Ri.is~a-hydregen atom or an al kyl radical andE00AB+BCTN al kyl

-al k-NH2e -CH2-R3 or -CH2-S-R4 radical or a phenyl radical substituted
wWth antroor -NHC(=NHCH3 radiaal, or RL is an alkyl radical and R2 is
a hydrogen atom 1R3 is a. cycloal kyl, (3-6C),-pyridyl, thienyl, thiazolyl,
20 i m dazolyl, 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 al kylene radical, 25 as well as the

hor cof . 't he' 5 Brbonber o004 100010 PeT D0t st orer thereof and the
phgiﬁgcéylagﬁﬁéy ggceg{ableA salts thereof, mf?hogﬁ; exgggfioﬁnof tﬁe
racem c conpounds f or which R, is a nethyl radical and R2 is a hydrogen
atom or €4Se5R) -4 Sbészhy 5 -agethyhdd R2-dshydrdyl , 3 ethidzol-RA-propyl .. The
conpounds of formula (1) can be prepared by cyclization of a derivative of
for mul a: ylamine |
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) —5—ethyl—4—— {4-pyridylmethyl-4, S-diﬂyaro-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
NH-CS-NH C(CH 3) 3 10 in which R, and R2 have the same neaningsS as in

formula (I This cyclization is generally carried out wusing an acid such
as hydroE:hI)ori C acié, in aqueous 15 - nedium at a tenperature of 1000C. 6N
hydrochlori-c acid-i's preferably used. The derivatives:@frdoyiglpg 11) can
be obtained according to the follow ng reaction schenes: Schene 1 for

t he-conpounds for which R is hydrogems 9 Decenber 2004 -ST00019- PCT 21
NHRa R2 Hal + | CH OOORb COORb NHRa R2- CH-COCRb | 1c NHRa R2-CH CH2CH d

7 1 NH2 R2 CH CH20H | e NHCSNHC(CH )

(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



b* 9 a NHRa | R2- i -000Rb COORb /b NHRa Re- G+ cood ReE™eR3%% crpoH 2
R2 CH COOH NH | NHCSNHC(CH3)3 R, CH OOORb in these fornmulae R2 has the
sanme neanings as in fornula K); Ris a hydrogen atomor a protecting group
for :the am ne function, such as those described by 5gtodo@cesnes -
Protective groups in organic synthesis, J. WIley-Interscience Publication
(1991) and Rb is a (1 4C alkyl or gbkoxycar bonyl radical, preferably

met hyl, ethyl or isobutyl oxycarbonyl. The protecting group for thé am ne
function is preferably an acetyl or tert 10 butoxycarbonyl radical. 9 .
Decenber 2004 ST00019- PCT ‘

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—prépyl; |
The compounds of formula (I) can be prepared

:3%'

by cycllzatlon of a derivative of formula:

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

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

(11)

i0

(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

%



22 Reaction a is generally carried out in the :presen8despmResdefidum (1-40)
“al koxi de (preferably sodium ethoxide), in the corresponding alcohol, 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

~di met'hyl forméim de in the presence of Iithiumiodide, afrg® PeApBFEture of
between 100C and the boiling point of the reaction medium or in a 10
(1-4C) aliphatic alcohol, in the pre@énce of sodium hydroxide, at a
tenmperature from10C to BOC followed 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 tion b'' for the derivatives for which Ro is an
al kyl radicq¢ s ggnerd y carried_qut by the actNHﬂaﬁ a (1-4C) aliphatic
al cohol (pre %rably 20 gpg&&} or et hagnol), |n t e ence of an
inorganic acid such a c acid, at.a

f between 50C and
the boiling point of t SR ction nedl é ivatives for which Rb
is an isobutyl oxycarbo adi ~this reac 1 on nerally
carried-OUt-by t MHR25 acti of isobutyl chFoPoformate in the presence.of
a :base such as krlethylanlneb"ln an i NERa solvent SUCI as 9 Decenber 2004
ST00019 PCT ZSR -CH-COORb -~ '

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

R,-CH-CH,OH

in t—hise formulae R; has the same meanings as in forinula
¢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, preferably methyl
ethyl or 1sobutyloxycarbonyl The protecting group for
the amine function is preferably an acetyl or tert-

_

10 Dbutoxycarbonyl radical.



9 December 2004 .
tetrahydrofuran, at a tenperature of between -20C and 0C. The reduction

reactions ¢, g and i are preferably carried out using a hydride such as
sodi um 5 borohydride or lithiumalum numhydride, in a (1-4C) aliphatic

al cohol* or t&trdahydrofuran, at a tenperature ‘of bet ws&R00a8-2ed 30C, or
alternatively using a borane derivative such as the BH3--THF conplex, in a
sol vent such as tetrahydrofuran, at2& tenperature of 10 between 0C and
30C. The deprotection.reaction d for the conpounds for which Rais a
protecting group for the amne function is carried out by any deprotection
met hod known to those skilled in the art, and in particular 15 those
described by T.W G eene, Protective groups in organic synthesis, J.

W | ey- I nt er sci ence RRalgltiicat ieons @E2@IRa11Rr elbandledy ouwdhem tdree pr ot ecti ng
group.is an acetyl radical, this reaction is carried out using aqueous
hydr ochl ®riegeacied ofag godamper(dtdle eflkpodde Aprwieratie prastiewt i ng group
Is a tert-butoxycarbonyl radical, this reaction is carried out using

hydr ochl §tHexaerd i AnditbRaferreerenddpgerdrceheliinathé@ region of 20C.

Reactions e and h are carried out by the 25 action of tert-butyl
i sot hi oc gﬁgFEFFPﬁeaﬁfi%@Fﬁee§099§ﬁ¥a§90ﬁh§sb81 1gcPoaihdt i ¢ al cohol -

(prefera , . methanol aor._ethanol), optionally in the presence of a 9
Decen%erQ%%Oﬁe§f868f9@ﬁ%f“$'M/C-()-NH—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 triethylam ne, at a'tenperatur@}mﬂﬁnﬁﬁf@ggﬁ 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 i.norganic. acid such as hydrochlor|§T653{§ Al a
tenperature of between 20C and the boiling point of the reactlon nedlun1 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 conpounds for which RL is alkyl NHRa R2 CH COCRb
33,,/ THRa NHRa R2-CH CO N(CH3)OCH3 b --~ RZ CHCOR | c IH2

R2-CH- CHOH R, 24 -nmo | HCSNHC(CH3)3 R2-CH CHOHR, NHRa R -CHCHOHR, 9

pecemmer 2 IHYRNTHEGR, 23 B HUERE-LOLIY' 8F RO bR, ide Sam
meani ngs as-in |
gec.
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

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

methanol or ethanol), optionally in the presence of a



fornula (1), Ra is a hydrogen atomor a protecting griobpeamdter £he4 ani ne
function, such as those described 5 by T.W Geene, Protective groups in
organi c synthesis, J. WIley-Interscience Publication (1991)-and preferably
an acetyl- or~tert-put oxycarbonyl radical, and Rb is asroadkytpror T
al koxycarbonyl radical, and preferably nethyl, ethyl or
i sobutyl oxycarbonyl. 10 Reaction a & preferably carried out in an inert
sol vent such as a chlorinated solvent (for exanple chloroformor
di chl oronet hane), optionally in the presence of a base such as
N- et hyl nor phol i ne or triethylamne, at a tenperature of between --15C and
15 30C. Reaction b is carried out by the action of an al kyl nagnesi um
hal i de sueltdargn adlikyl gagheakuRribeayildRined an &t henpsusbuas
tetrahydrofuran or ethyl other, at a tenperature of between 0C and 30C.
20 The r edubkiteranca@Pcoand 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.
9 Decenber 2004 ST00019- PCT 26 The deprotection reaction d is carried out
by a??y ﬁé‘t‘%&g E‘i&ﬂ\g‘aﬁ)ctﬁ §8h§a<-i I(PEﬁg?ﬁa]Pf% Bethael @Bprotecting an amine
functionét%ggo&@ pgktkﬁglar t hose . . .

). -presence of an inorganic acid such as

hydroc::fflo:;'ic 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,




described by T.W Greene, Protective groups in organi € Bosyeenddis, J.

Wl ey-Interscience Publication (1991). Preferably, when-.the protecting
group is-an acetyl radical, this reaction is carried out using agueous
hydrochloric acid,..at a tenperature of 100C. When the ﬁ%&b‘iﬁ group is
atert- butoxycarbonyl ‘radical, this 10 reaction is ca %97 15U I ng
hydrochloric acid in dioxane, at a tegﬁerature in the region of 20.C
Reaction e is carried out by the acti tert-butyl isothiocyanate, in
an inert solvent such as a (1-4C) aliphatic al cohol (preferably nethanol
or 15 ethanol), in the presence of a tertiary am ne such as triethylam ne,
at a tenperature of between 20C and the boiling point of the reaction
medi um The conpounds of formula (I) for which R2 is a phenyl radical
substituted "with an -NHt (=NH)CH3 radical 20 can also be prepared from

th t th bt b
regug?aéesgﬁe nl%%gﬂ%gﬁ{%ng¥a ISﬁivmgﬁuﬁag%g)sgﬁggﬁa¥ﬁ§ 58 %ﬁggnforlomﬁng
h 9 E@ﬁﬁﬂﬂ? 00 T CH3 Th ‘
fgdﬁgflon reactloatg |§k§a%$%%§ngggxég %gﬁk@fgéﬁitlon c(E§Jr1|-+)kn0\/\/|1 ?o t hose

skil'led i ngthe afdr &ﬁ@rarm;@eﬁmétgléﬂ O @eHidd G HSE A AGHY thout

af fecting the rest of the nolecule. The process is
5 by T.W. Greene, Protective groups in organlc synthesis,

J. W%leyflnterscience Publication (1991} _and preferably
an adétyl or eertwbutoxycarbonyl 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 30°C. i

Reaction b is carried 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 reaetien c is preferably
carried oet.using a hYdride such as sedium'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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preferably perfornmed using zinc, in acetic acid, at a nperature in the

regi on of 20C. Reaction b is carried out by reaction of 10 benzyl

et hani m dot hi oat e hydrochl oride, in an inert solvent such as a (1-40
‘al i phati’c al cohol “and” preferably methanol or ethariol STAP043rBRBer at ure of
bet ween 0C and 45C. The internediates of fornula (I111) are novel 15 and
formpart of the invention. The conpéunds of forrrula (I') for which R2 is a
radical -CH2-R3 in which R3 is a 1-imdazolyl or .(1,2,4-triazolyl)

radi cal may al so be prepared by the action of |mdazolyl or of
1,2,4-triazole on a 20 derivative of formula: 9 Decenber 2004 ST00019- PCT
28 Ra 11 in whih RL has the sane neanings as in formula (1), X5 is a

hal ogen atom and iTheataimbientiam insdiord oat dmisocargirgsyutr &di cal , Ra and
Rb are hydrogen atons or protectin oups for the am ne function such as
“ t hose de¥®f MRy oy Grediwsep 13-@- NGEHFp St feﬁ—’ganl c Synthesis,

. Wley-|nterscience Publication (1991), ef er abl koxycar bonyl or
acetyl rf#)ef?fﬁ?reecﬁfaﬂ%aéhlaé‘?’irkﬁ tfé%nc‘:tt}t?t“ox?@gr Bg‘niﬁ’lart&ﬁﬁ{&‘? theseol | owed by
g ggggotsu tlon %%' g’rs f_%_t rgqérf%/g&,ng)%%lcl V%a%gfloel%smitn |Or%gtahe presence of

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

Prefeggbly, when_the protecting group is_an acetyl
radic;%, ehis 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 es
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:



‘15 preferably sodium hydride, in a solvent such as diﬁ%??ﬁﬁm er2Pomde at a
tenperature of -between 20C and the boiling point of the reaction nmedium
‘The deprotectjon reaction for the conpounds for which Ra or Rbis a
protecting group for the amine 20 function i's ‘carri edSHRO0?-RGT
deprotection nethod known to those skilled in the art and in particular

t hose described by T.W Geene, Protective Goups in Organic Synthesis, J.
W | ey- I nterscience Publication (1991). Preferably, when the protecting
group is an 9 Decenber 2004 ST00019 -PCT 29 acetyl radical, this reaction
I's carried out using aqueous hydrochloric acid, at a tenperature of 100C.
When the protecting group is a tert-butoxycarbony §d|cal this reaction
is carried out using 5 hydPochloric acid in di oxane, a tenperature in
the region of 2 Lhe-z6qnpounds ¢f for -ﬁ€y~ ﬁenselves be

obt ai ned accor dj o t ¥ folNBwi my—Teactt 27 ~ _ 9 Decenber
2004 --ST00019- 30 a HOl 'HH

NH-C(=NH)CH,

The reduction reaction a is carried out by
any reduction method known to those skilled in the art
5 for proceeding from a nitro to an amino without
affecting the rest of the molecule. The process is
preferably performed using zinc, in acetic acid, at a
temperature in the region of 20°cC.
Reaction b is carried out by reaction of
10 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:



HN,- ,NbR NHHONNHZ C,,Ra Ro RL h | Rb (IVb) e P RPRMDbESEPQ4 ;5
N--"Z~NRa | KO (lIVa) In these fornulae, Rl has the sane neaning as in
formula (1), Ts is a tosylate radical, Ra and Rb are 9 Decenber 2004

- ST00019-.PCT--81:-a: hydr-ogen atom or a protecting group §poocoibe-poTne
function such-as those described by T.W Geene, Protective Goups in
Organic Synthesis, J. Wley- - 28

R,

PSP

X %, Ra (V)
~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
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I nterscience Publication (1991), preferably 5 al koxycarbonyl or acetyl and

nore particularly tert- butoxycarbonyl.- Reaction ais generally carried
.out by the action of tert-butyl isothiocyanate, in an inert solvent such
as anh aliphatic alcohol (1-4C) (preferably 10 nethanol Sroeeiherety, o
optionally in the presence of a tertiary amne such as triethylamne, at a
tenperature of between 20C and the B 1ing point of the reaction mnedium
Cyclization reaction b is generally carried 15 out using an acid such as
hydrochl oric acid, in aqueous' nedium at a tenperature in the region of
100C. 6N hydrochloric acid is preferably used. Wien Ra or Rb is a

t ert - but oxycarbonyl group, reactions ¢ and g are carried out by any

prot ect i orPRF e tist denlowthics tiherset iski |1 edcanrid® @it @hthgn particul ar
those described by T.W :Greene, Protective Goups in Organic Synthesis, J.
W ey- I nt &%ﬁ%ﬁlﬂﬁﬂﬂhl&ﬁ%m@ggt arHiengeamition ¢ poeferably carri ed
out using Inq‘le-r} etrt-butci/l ‘di.carbonate, in - the.presence of 25 a base such as
triethyl amne ae SIS i R 1 5% darte Rort axy{adirhsirigd ani no) pyri di ne,
“in.a solv . sych di_ chl or.onet.hane and at a tenperature in the 9
Decenber %i%%o&ﬁ‘-%&ﬁ 1o&yiteh %rrrz‘@éa_oé’rt 3% &hatively in the -
presence Uy BRI ICRAY R 383, @e?a%t?:oréatt%m in_a-solvent such as

perature in the

regiqn of 20°cC.

The compounds of formula (IV) may themselves

be obtained according to the following reaction scheme:



) 9 December 2004
water and at a tenperature in the region of 20C. Reaction d 1s generally

carried out by the 5 action of p-toluenesulfonyl chloride, in the presence
of a tertiary amne such as triethylamne, in an inert solvent such as,

di chi or onet hane, at ~a 't enper at ure. of ‘bet ween 20¢C’ and "t Y 1BEE poi nt ~ of
the reaction nmedium 10 Reaction e is generally carried out by the action
of sodiumiodide, in an inert solvem?such as acetone, at a tenperature of
bet ween 20C and the boiling point-of the reaction nedium Reaction f is
generally carried out by the 15 action of an allyl halide, for exanple
allyl chloride, 1in an aliphatic alcohol (1-4C), preferably ethanol, at - a
t enperature of between 20C and the boiling poi of the reaction nedium
Reaction h is generally carried out by the - Action of iodine, in the
presence of base such as sodi um bi carbonate, | sphvent such as

di chl oronet hane, at a tenperature of betmeeﬁcﬁgggﬁﬁgL\Ohb boi | i ng poi nt of
the reaction nmedium The conpounds of fornula (I) r which R2 is a 25
radical -CH2-S-R4 may be prepared by the action of @ corresponding _
conmpound of formula gl Va) or (1Vb) wih a derivatijve of formula HS--R4 in
whi ch R4 has the sa 9 December 2004 ST000I| &,PCT 3§3nean|ng as in fornul a
(1) and Ra and ry rogen atons or protectlng groups for the am ne
function such HO | OH

4 1 . | 1»1:\1@)/1\1.\’<

\)Ck

(IVb) (lVa)

In these formulae, R; has the same meaning as

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



as those described by T.W Geene, Protective G oups PriPeceryganr@i4Synt hesi s,
J. Wley-Interscience Publication 5 (1991), preferably al koxycarbonyl or
acetyl and nore particularly tert-butoxycarbonyl, optionally followed by
a deprotecti.on-of-the amne function. This reactjon |s Q&g eg_l%,ﬂiarri ed
out in the presence of a base such as potassium carbonate, in"a 10 sol vent
such as acetonitrile or dimethylformgnqide (preferably acetonitrile), at a
‘tenperature of between 20C and the boiling point of the reaction medi um
The deprotection reaction for the conpounds for which Ra or Rbis a
protecting group for the amne 15 function is carried out by any -
deprotecti on nmethod known to those skilled in the art and in particul ar

those des iﬂ%ﬁﬂ: T. G e rotective: xou i Organi ¢ Synthesis, J.
W ey-Int g SCi erft(fyee%t?}o@éllqmcé)?ieo%npﬁ&%ﬁ%lﬂgefgerroéﬁ foﬂﬂ:&? t&ﬁ‘é“}ﬁ ot ecting group
s an 20 mageips IGals, | ' | I iLed I ng aqueous

hydr ochl ori c a?:iigél,r %iit&g.ast g@p%ﬁi?%%?rg%éﬁﬁ-ﬂ'\xﬁer%eg%;r otecting group is
a tert - butmworeydieny lcroupadiigabrgbhiis g%t d,s Jc_aw_.-LileégY_out usi ng
-hydrochloric acid in dioxane, at a tenpérature in the 25 .region of 20C
The conpoundserefcifenicellPabiliragien 0i03ted aaedraEatls purified by the usual
known. 9 Decenber 2004 STOOOL9- PCT 34 net hods, for exanple by . .
cryst ald i zdthomycagiooyit ogr apkeyyloanéx oaet ipamt i td a@ngntdeger s of the

conpounds of fornul a
butoxycarbonyl.

!

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



(1) can be obtained by resolving the racenic nixtures,®Pecgehergltpl e by
chromat ography on a chiral colum. according to Pirckle WH. et al.,
- Asymmetric Synthesis, Vol. 1; Acadenic Press (.1983) QéTpé_igrggtion of
salts or by synthesis fromchiral precursors. The di&s P&3rEGRers can be
prepared according to the known 10 §%nventional met hods (crystallization or
chromat ography or fromchiral precursors). The conpounds of fornula (I)
can optionally be converted-into addition salts with an inorganic or
organic acid by the action of such an acid in an 15 organi c solvent such as
. an al cohol, a ketone, an ether or a chlorinated solvent. These salts al so
formpart of. the invention.. Exanples of pharmaceutically acceptable salts

whi ch may e 9emh e ars Al sRatdwiely <& tbe pyesersenedufs onat e,
hydr obroni de, hydrochl oride,. citrate,  ethanesulfqgnate, fuparate,

gl uconat elgasléo é%égi a5 BAYSSHATS CHRACEREE - r’f&ﬁ‘aﬁé’gmef‘%ngfl& as

Tethy! enehlits S T PN PHDeALE  Bid [ EncO¥aALG JhagmaLe. phosphat e,
salicylate, succinate, sultate, tartrate, g eophyl'l IMmeacet ate and

p-t ol uenesul f onat e g L& ;eRMPYNAS L HanuLa L b@bg el B Rikors - i nduci bl e
NO- synt hase or typefa hfisynthasg-(ﬁkfi2$p9 Eééenber Z%gﬁgg%00019-PCT 35

and are thies ons fulp frer Uk RN 12R8 1bk-edki, Ndn ¢heopgaLkenpassoci ated with
excessive NO production, such as nultiple sclerosis, cerebral, focal or
gl obal 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



I schem a, cerebral or spinal trauma, Parkinson's 5 dié@%?@?“ﬁﬁﬁ??%gton's
di sease, Al zheiner's disease, amotrophic |ateral sclerosis,
_mgraine, - depre55|on schi zophreni a, anxiety and epil epsy, diabetes,
atherosclerosrs myocarditis, arthritis, arthrosis, - asSTe@@Lo-PCICt abl e
bowel syndronme, Crohn's disease, 10 peritonitis, gastro-esophageal reflux,
uveitis, Q@iillain-Barre syndrone, glbherul onephritis, |upus
eryt hemat osus, psoriasis, the gromh of certain forns of tunors such as,
for exanple, epitheliomas, adenocarcinomas or sarcomas, and infections
with Gram 15 positive or Gramnegative intracellular or extracellular
bacteria. Their activities as NOS-2 and NOS-3 inhibitors were determ ned
by measur iR Heg conver sformubd [ BF|and dRaiarideb pire hdrogenci trul |ine
with, 20 respectively, an NOS-2 enzymatic fraction extracted fromthe

Iungs of r%&%ﬂ%w°¥nE%PEﬁ%ﬁ#QﬁnQ%PW@%rfOIlqhﬂuﬂmﬂﬁﬁcihacmdea ghohng/ kg i.p. 6
hours before IIec I n the tissue)-and with a comercial preparation of
reconbi narft® b Bibed i ey REokschdvgatadubsr iR0 to 30

m nutes at,37CJn resenc 5 gM (for NOS-2 acti.vity) or 10 gM (for
NOS- 3 act i Vi %,131 oféﬁrgtl-ri? ST -%r gﬂe'm 32 WWWﬂ Pyl @MaélD@cenber 2004

Sor ot SR ot Al PRt I BLY 17,2 i
CaC12 V\he'bérhﬁc!%ﬁyaq;ér‘ﬂ itoxycarbonyl, optionally followed
by a deprotectlon of the amine function.
This reaction is generaliy carried out in the
pPresence of e base such as potassium carbonate, in a
10 solvent such as acetonitrile or dimethylformamide
(preferably acetonitrile){ at a temperatore,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 deprotectioo method
known to those skilled in the art and in particular
those described by T.W. Greene, Protective Groups in
Orgenif Synthesis, J. Wiley-Interscience Publication
ﬁlQQlL;,Preferably, when the protecting group is an
LZQ acetyl radical, this reaction is carried out using
aqueous hydrochlorlc ac1d at a. temperature of 100°cC.
When the protectlng group is a tert- butoxycarbonyl
-radical, this reaction is carried out us;ng
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



was neasured. The incubation was stopped by addi ng colgaDe%enH?IB%%O‘buffer
(100 MM pH 5.5) containing 10 nM of EGTA and. 500 ng of a cationic

i on-exchange resin (AGOW X8, counterion: Na}) to seg rgéﬁ t he _
[3H -L-arginine from the [3H] --L- citrulline. After s %8 PGHCSt t he
phases by settling for 5 min, the radioactivity remaining in the 10 liquid
phase was neasured in a sci nti | lati o counter in the presence of a
suitable scintillation liquid. The yield for the recovery of* the [

3H] L-citrulline formed was able to be estimated using .
['4Cureido]-L-citrulline- as external standard. 15 The NOS- 2 or NOS-3
activity was expressed Iﬂ@fl conol e(s) of [3H -L-citrulline fornmed per

m nut e anBethbedsni £or gexapie oot S Ys Eontigatd®n -n dHEmERIEHRY nedi um- I n
this test on the enzyne NOS-2, the 1.C50 20 value for the conmpounds of

formul a (PF PECFRSEL®Man or * equal to 10 uM The selectivity is measured.
by the NOS-3 | G50/ s sel ect|V|t | ater than 20.
25 The conpounds of r%?rgéj(?'ﬁleﬁsf eOfofth WORHY ﬂdc ty %‘ﬁ' 4 D50 value is
reater t Kk {e nber 2004

g 08 40, ML KO ¥l B LB E U AORHS S e dalk HCE i fRGENDeET

ST00019- P exarrp ustrate the | nvent I on.
S for example by chromatography on a chiral columnA

accordlng to Pirckle W.H. et al., Asymmetric Synthesis,
Vol. f§ Academlc Press (1983) or by formation of salts
or by sgynthesis from chiral precursors. 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
srganic acid by the astion 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,
ethanesulfosate, fumarate, gluconate, iodate,
isethionate, maleate, methanesulfonate,-methylensbis—ﬁ~
oxynaphthoate, nitrate, Qxalate, pamcate, phosphate,

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

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



Example 1 (+) - (4R) -4- (3-Pyridylmethyl) -4, 5-dihydr

%Fcewmerz 04

-1, 3-thrazol-2- 5

yl am ne di hydrochl ori de A suspension of 3.35 g of N--(tert-butyl)-N

[ (1Ri 2- hydr oxy-1-(3-pyridyl methyl)ethyl]thiourea in 32

cn8 of 6N

-hydrochloric acid i's'heated at a tenperature “.i'n the SRfas-afcTl00C for 5
hours .and the heating is 10 then stopped. The solution is then evaporated
under .reduced pressure (2 kPa) at a 3%®enperature in the region of 50C
4.42 g of a yellow oil which becones pasty are obtained. This paste is
taken up in acetone and then re-evaporated under reduced pressure (2 kPa)
at a 15 tenperature in the region of 40C. The residue is taken wup in
di ethyl ether. Light beige-colored crystals are obtained, and are filtered
of f on a sdmderre ublmet wweiful hbor wasdreehtind ahd@ttwdateider and dried in an
oven under reduced pressure (0.1 kPa) at a tenperature in 20 the region of
50C. 3.28 §iprdeys _aggggiaged (w@ith excessive NO production, such
pyridylne%%ghﬁéf,S-dihydro-l,S-.thiazol-2-y|anine di hydrochl ori de are

t

obt ai ned | YRt ofcleroght, riefecabl diesrkanywlakald nelting at
12.4C. ['"H N pectru 00 MHz,, 2S0-d6, in | : 3.20 (nmt 25" 2H);
3.40 (d([JI, JasciﬁReﬂls 'nac%r?ry&‘(%m?r fpi’ég%%t?gt?rajﬂ@flfalaﬁglpsgmzs: 1H);( 4.67 (mH)-

1H); 7.97 = .o, Hz,. 1H); 8.4 (broad d,, J = 8 Hz 1H); 8.83 -
(lt;?oad %, cg’{'j%eacsée e@%ﬁ?ﬂﬁbﬁ%@%ﬁ}&%@r@% a0 (d, H?] =2 H
D 1H); 9-Zﬁnﬂdggdﬁhiénﬂétér&wﬁécf%fg%ﬁéf“ﬁfﬁrégﬂé;jdégigség%hﬁo (unres.

- ’ 5 4 n . '
schizophrenia, anxiety and epilepsy, diabetes,

atherosclerosis, myocarditis, arthritis, arthrosis,

asthma, irritable bowel syndrome, Crohn'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,

adenocarcingmas or sarcomas, and infections with Gram-

15 positive or Gram-negative intracellular or
extracellular bacteria.

Their activities as NOS-2 and NOS-3

rlnhihitors were determined by measuring the conversion

Bf {3ET;L—arginine into [*H]l-L-citrulline with,

20 respectively, an NOS-2 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 for 20 to 30 ﬁinutes at 37°C in the

. Bl
presence of 5 uM (for NOS-2 activity) or 10 uM (for

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



mult.: 1H); (ar) = +18.3 0.7 at a concentration of OF%B%%W?Qﬁégﬂgﬁol)]. 5
N (tert-Butyl) -N - ((1R) -2-hydroxy--1-- (3-

pyri.dyl met hyl ).ethyl ]thiourea: 22..7 cnB of tr.iethylanj hin 14 cnB
of text--butyl isothiocyanate are added dropw se tdq%FQQ%§§§%§¥WI under an

i nert atnosphere, of 16.51 g of (25%-2--anino--3-(3-pyridyI)-l-propanoI 10
di hydrochl oride in 200 cnB of ethandlF. The m xture is then heated at a
tenperature in the region of 60C for 1 hour 30 -nmin. After cooling to a
tenperature in the region of -20'C, the insoluble material is filtered off
on a sinter funnel and the filtrate is then evaporated 15 under reduced
pressure at a tenperature in_the region of 40C, . A yellow paste is

kP,
obt ai ned° aﬁﬁtgébﬁﬁﬂaﬁ¥lﬁﬁfiﬁ #HoolnEABr 8t hy™afEtBTE 4Rd2100 cnB of
ter. T h i d th hed ith-tw 200 cnB
of ot hyl PERE BRETR IS0, i, CEhe BC a8 0 B ERg D i mheshed wi th 3t mes.

20 ¢8_olaSabidlied apS0dl ya el Bl Becsolld PNl d uey TAgnest um

C
sul f at e. 2 ter rati on an en evaporatli on under uced "pressure (2

kPa.)) at a4t A ephR bRNwasO J iLoig obtained,
which is tgkgﬁgﬁﬁeﬁk 5248 ibRGbEegbATvas bed re‘.*?‘a%ﬁ%‘?%%’ ‘%%1% ve 3.25-g

of N 5t emterUbwiErelN -(L08RMMZ2- PUABORY- bohBaPiihg Yl atad Vb £ ) kgPa December 2004
ST00019-PCT 39 ethyl]thiourea In the formof a pale yellow foam [1H NW

spect r uma@40B0bHEMg ©OEDA) caBodbc, iSni-BxpRaAPgd. Adsis (Atbow2xB4 (nm 2H) ;
3.37 (mt : 2H)s 443 (unres. :

counterion: 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

% == 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 fbrmula (I} are of low

toxicity. Their LDsy value is greater than 40 mg/kgr#ia

the cutaneous route in mice.



~an inert

nmutt.: 1H); 4.96 (t, J =5 Hz : 1H); 7.24 (d, J = 8 HP Depembepgod4; o7

(broad s : 1H); 7.33 (dd, J =8 and 5 Hz 1H) ; 7.67 (dt, J 8 and 2 Hz :

1H) ;. 8.42.. (dd, J 5 and 2 Hz : 1H) ; 8.46 (d, J =2 Hz : 1H].

(2R) - 2- Ami no-"3-(3-pyri‘dyl )--1-propanol dihydrochlori déTORMUIRETSI on of -

13.55 g of N[(1R)--2- 10 hydroxy-1- (3-pyridylmethyl) ethyl] acetamide in

110 cnB of aqueous 6N hydrochloric adi’d is heated at a tenperature in the

region of 100C for 3 hours.-The water is evaporated off under reduced

pressure (3 kPa) at a tenperature in the region of 50C. 16.51 g of (2R)-2

15 anmino-3-(3-pyridyl)-1-propanol dihydrochloride are obtained in the form

of an off-white solid. [1H NVR spectrum (400 MHz, (CD3) 2SO-d6, S in ppm

: 3.13 (d, J = 7.5 The ex2iHpled 5Mi(aht follldw ;113 wBXdatte :tHd) ; 7.94 (dd, J

= and 5.5 Hz : 1H); 8.27 (unres. mutt.: 3H); 8.43 20 (broad d, J = 8 Hz :

1H); 8.79 (bi¥dd<h- J = 5.5 Hz 1H); 8.86 (broad s : 1H)].

N[ (1R) - 2- Hydroxy-1-(3-pyridyl nethyl)ethyl]- acetam de: A solution, under
E%ﬂe, of 20.77 g of ethyl (2R)-2-(acetylam no)-3-(3 25

i dyl anoat.e i n.208 ¢ of anhydrous ethanol, is .cooled to a
s )é;r;)e)r/a% mgﬂi_ﬁ%‘?Qﬁé'%"g&i“g)ﬁ’rdgym,t%ﬁ’%l"&édd%v - Gnkits@z8ddidi on of 8. 31
' of sadi .Dec Q001 9- PCT 40 bor ohydride. The reaction
9 %d gzrfsa?nlg% gﬂﬁlgdr%%?ﬂ %1%e

m xture i I'fre Roars at roomtenperature. The ethanol is

evaporated of f undgy giegiuced o 8394853 KRRk-Aedhd BRGILY S 1N

E(1Rf§27hydroxy—1~(3—pyridylmethy1)ethyl]thiourea in 32

e’ of 6N-hydrochiori¢ acid is heated at a temperature
in the regi&n 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 in diethyl ether. Light beige-colored crystals are
obtained, and are filtered off on a sinter funnel and
then washed with diethyl ether and dried in an oven
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. ['H 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,



the region of 40C, to give 43.56 g of a pale yellow 59%Regeabgh?elt i s t aken
‘up and stirred. in 50 cnB of water. The solution, which has a pHin the
region of 12, is cooled to a tenperature in the region of 0C. and then
neut r ali zed by dropwise addition of concentrated ~hydSFWES-®CHcid. The
resulting mxture is stirred for 10 1 hour at this tenperature and the
white precipitate formed is then fidg&ered off on a sinter funnel, then
dried.in an oven under vacuum (0.1 kPa) at a tenperature in the region of
55C. 11.15 g of N-[(IR)- 2-hydroxy-|-(3-pyridylnethyl)ethyl]acetam de are
15 obtained in the formof a white solid nelting at a tenperature above
260C. The filtrate'is extracted with 3 times 100 cnB of ethyl acetate and
t he organi c= phasasz arsi)l hed. onbitnedl, = d? ikd ovEH) nepridSi (imwses f at e,
fitered and evaporated under reduced pressure (2 kPa) 20 at a tenperature
-in the regilon of LHOGQ - '254(1gujeés mult.: 1H); 10.30 (unres.

N[(1R)-2-h drox | -1 -(320pyri dyl net hyI )et acet am de partially conpl exed
Wit h bor d# o%/‘pa‘l nElpi 1 tHEP fdrm P of aae/v%]ﬁ%lciﬂé‘?@t][ ci\ilg\i/R spectrum
(300 MHz, (CD3)280 dé, in ppm: 1.75 (s : 3H); 2.61 (dd, J = 14 and 9 Hz

25 1H); 2 88 ({7 mdetraddiand 5.5 Hz : 1H); from3.20 to- 3.45 (nt : 2H);.
.3.91 (int : 1H); 4.82 (broad t, J ==A Hz 1H); 7.30 (dd,, J = 7.5 and 5 Hz :

1H), ; 57.62-(dt, i N9 Pecermbery 200 STONO-R -REAADY-5-&hd 2 Hz : 1H); 7.72
(d, J 9 Hz : 1H); from8.35 to 8.45 (nt 2H).7,. Ethyl
(2R) - 2- (amﬁﬁydﬁﬁmethYI%QEhyl]thlourea 22.7 cm® of trlethylamlne
and tgzn 14 cn® of tert- butyl 1sothlocyanate are added
. dropwise to a suspension, under‘an inert atmosphere, of
16.51 g of (2R)-2-amino-3-(3-pyridyl)-l-propanol
10 dihydrochloride in 200 cm® of ethanol. The mixture is
then heated at a temperature in the region of 60°C for
1 hour 30 min. After cooling to a temperatﬁre in the;
region of 20°C, the insoluble material is filtered off
on a sinter funnel and the filtrate is then‘evaporeted
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?. The 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
Sulfaee. 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{



pyridyl ) propanoate: A suspension of 54.7 g of ethyl 299ecember 2004

(acetyl am no) - 3-(3-pyridyl)propanoate in 420 cnB of water, to which has .
been added 18.5 g of-potassium chloride, is dissolved by adding 100 cn8 of
racetonitrile.*An: orange- col ored sol ution of neutral: pHsdopoabt-gidgyed, 0. 168
g of a-chynotrypsin is then added 10 and the pH falls. Agueous 2N
pot-assi um hydr oxi de sol ution is addedgdropwi se, with stirring, to remain at
a constant pH of 7.2. After 1 hour 30 min, with the pH showing little
change, the m xture is stirred for 48 hours at roomtenperature. The pH of
the solution is 15 then approximately 5.6 and, on addi ng aqueous 2N

pot assi um hydroxi de solution, it is thereby adjusted to about 7. .0.084 ¢

of a-chymaloryngien.icurieat nedused faah dhe pHIS Al abd. 7 by a further

addi ti on of aqueous 2N potassi um hydroxi de solution, and the 20 m xture is

| eft stir MRy shexctluroydo80mmzn. (Cng) pdb-ad;, Bhenr egad)i-on nAdiwn.does not

- change. 400 cnB-of ethyl acetate are added and the m xture is stirred for -
30 mn af@:heén8li |{tnér ed 28N 03gB 7CdIitt e. 2Fhe f4.l4% atmrdess. separat ed out

after settling has taken place and the 25 aqueous phase is extracted with 3

times 400%¢WE -of 18 hyK - 96adét afe~= Thélzor:gdhilc phadesdar & corfbidwed, washed

with 400 cnB of saturated sodiumchloride solution and dried 9 Decenber

2004 SP00019HpET 74270\ BFCRAGBesi &) Sul’f-3Be. (At r = i8 Bnst iSokizand

coneentt atign YIgsT Ggoused s (? KR o 3, (GRS 1Nt
and 28z : 1H); 8.46 (d, T = 2 Hz : 1H)].
(2R)—2—Amino—3—(3—pyridy1)jl—propanol
_'dihydrochlqride: A suspension of 13.55 g of N-[(1R)~-2-
10 hydroxy-1-(3-pyridylmethyl)ethyl]acetamide 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



(2R) - 2- (acet yl am no) - 3- (3-pyridyl)propanocate are 5 obtga{?er?ga”beﬁw%e f or m of
a beige-colored solid rreltl ng at 80C (1H NI\/R spectrum(400 VHz,
(CDB)ZSO dé, 8 in ppm : ‘.13 (t, J =7 Hz : ' 1. 810&£ . 2.92
dd,” J'= 14°and 9°5 H : 1H): 3. 05 (dd, J 14 and 55T 1o-% . 4.07 (q,
=7Hz:2H),4.48(m:1H);733(dd 10J = 8 and 5 Hz 1H); 7.66 (dt,
=8 and 2 Hz 1H); 8.36 (d, J = 84% : 1H); 8.44 (nt : 2H)]. Ethyl 2- .
(acetylam no) -3- (3--pyridyl) - propanoate 44.45 cnB of aqueous 6N sodi um
hydroxi de are added dropwi se to a solution of 51.4 g of diethyl 2 15
(acetyl am no)-2-(3--pyridyl nethyl)mal onate in 857 cnB of ethanol. The
m xture is stirred for 1 hour 30 mnutes at a tenperature in the region of
20C and tiesehysbiale - t%heunﬁﬁﬁ#%ﬁmumax¢Px¢m9$eﬁﬁkﬁrqﬁ o .2 cnB of 12N
hydrochloric acid are added dropw se; a precipitate 20 fornms. The reaction

“medi um | ?q}oﬁ%ﬁ’r@d: tr@%d?ﬁmﬁt%‘??d%‘%ﬁ ur'@“%rf%lth%ct]erl%t‘?‘?arﬁ?cﬁijﬂ?%ﬁ 2 hours, its
pH is - concentrated under ced pressur kPa), at a

t enper at L‘f’rfe"E |uﬁl 996331%#6? THHET ‘?o(%ﬁ%&‘) Ié)t":‘r &&" Qf?fg%"b’é‘? g sol i d which
is dried for 16 _.hour n.oven u cuum ( a tenperature
in the reg| o golfonb'é% #}1%3 (r%e5| Hue” |4sgd‘?%q<e(ﬂ OL%I 9 r‘?afI]ThO egj?nlfﬁ%%f di oxane-and

then healed do (M A i\, UG 160100 d@ie%qmp 3204,,5199019- FCT 43

~of 10 hour is evaporated off under uced pressure

(2 kPa) & goqractelrcﬁ; Uk iidh e 4 gt ofh dfhdt Qegiaid dihe o eslgﬂue i's

di ssolved in 250 cnB
cooledsto a temperature in the region of 0°C. and then

(
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 precipitete |
formed is then filtered off on a sipter 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,
ﬁélteé;g and evaporated under reduced pressure (2 kPa)
n20 at a temperature 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 =



December 2004

of water. This solution is neutralized by addition of 94 S s OP aqueous

| ON sodi um hydroxi de, followed by addition of 750 cnB of ethyl acetate. Af
- ter.separation-:of the-phases by settling, the.organi c_‘é){w(flé_g%?gxtract_eq,

and the aqueous phase is washed with twice 300 cnB of ethyl acetate. The
dr‘gani c phases are 10 conbined, dried,pver magnesiumsulfate, filtered and
concentrated under reduced pressure (% kPa) at a tenperature in the region
of. 40C. The solid residue obtained is taken up in 70 cnB of ethyl acetate
and 20 cnB of heptane and then filtered on a sinter funnel . 15 27.76 g of
et hyl 2-(acetylam no)-3-(3- pyridyl)propanoate are obtai negobn tMr_IE f or m of
((CD8) 250 o, Jsa oty Ui 59 P T8, 210 ML) SPRE LR 8. 3001 2. 02
Edd, J- = &;’4 8ngds9 (ke 1Hi)P. 04 20 (dd, J = 14 and 5.5 Hz '1H); 4.07 (q,
J=7Hz : 2H); 4.48 (mt : 1H); 7.33 (dd, J = 8 and 5 Hz 1H); 7.66 (dt, |
=8 and 2 Hz : 1H ;EBrBB (ZR) 2=(&diyiadio)y-3845 (mt : 2H]. By |
re-extracting the aqueous phase .with tw ce 500 cnB of ethyl acetate an
after dryipgradyl) 2bcpanncent ratswspaisidie oMY ned Yoanig phases under
reduced_pressure, 4 g of ethyl 2-(acetylamno)--3-.(30 9 Decenber 2004 -
ST00019° PCfagatpianiys ) p¥-ofanmat el epraemeerted i 4dte dndr grof a

bei ge-yellow solid nelting at 121C. In the sanme way, star.tl ng with 50.2 g
of diet hyva%lfgc'é‘? Wléﬂfﬁfhgaas. D mddedl |1 t5hgl e iportatses i um

chlogéde; 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 fér 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 and dried



5 26.94 g of ethyl 2- (acetylamno) -3-- (3-pyridyl) }%D%¥%%§%gg % are

obt ai ned. Diethyl 2-(acetylam no)-2-(3-pyridylinethyl)- malonate: 17.2 g of
sodi um prewashed .twice with pentane .are added-.porti ogwoe®1oWpds Stirring
under an inert 10 atnosphere, to 600 cnB of ethanol.. After total
consunption of the sodium 73.5 g ofj,di ethyl acetam donal onate are added
rTapidly and the mxture is left stirring for 30 mn at a tenperature in
the region of 40C. A suspension of 56 g of 3-picolyl chloride 15
hydrochl oride in 300 cnB of ethanol is then added rapidly and the

resul ting pinkish suspension is stirred for 44 hours at a tenperature in

t he regiQQEQfﬁé&ﬁesi%ﬁt%ugfgkepo%§§%&u%&h%%% qﬁ g ded and stirring is

continéd at room tenperature for ours, reaction mxture is

finally Reaemhtdthtd hePRlcdl Welnided Re-Jsegiren @f 130G @ A4 hours- The
m xture is cooled to a tenperature in the region of 0OC and then filtered

through aesigireiturennel the regRwa bife 49kt s 20ubi7cly are evtgghed
wi th,ethanol. The filtrate is concentrated under 25 reduced pressure (2
kPa) at d2Remeer(aicets laminbe —Redidepyralyd)Cropahiawe- aalecor ed paste i s _
obtained, and is.~ dissolved in 100 cnB of water and treated with 7 .cn8
of 9 DBecelrenn2g04nSThe) forRCPi4b beigeusoldNreddisedhlkdomied tagigd until a pH
inthe region of 6 is obtained. The mxture is placed in a refrigerator
for 48 hélr $9°Fhe [CHyNVB| sPactprBcl PO iz, 0b€RinE@-i%s. fdliered of f on a
sinter funn?lpﬁyashed ' _
. ppm) ;' .13 (t, J = 7 Hz : 3H); 1.81 (s : 3H); 2.92 (dd,
J =14 and 9.5 Hz : 1H); 3.05 {dd, J = 14 and 5.5 Hz :
1H); 4.07 (g, J = 7 Hz : 2H); 4.48 (mt : 1H); 7.33 (dd,
10 J=8and 5 Hz : 1H); 7.66 (dt, J = 8 and 2 Hz : 1H);
8.36 (d, 0 = 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 (acetylamino)-2-(3-pyridylmethyl}malonate in 857 cm® of
ethanol. The mixture is stirred for 1 hour 30.minutes
at a temperature in the region of 20°C and then cooled
to a temperature in the region of 0°C. 22.2 cm® of 12N
hxdrgdgipric acid are added dropwise; a precipitate
20 forms. The reaction medium is warmed to room
temperature and, after stirring for 2 hours, its pH is
5-6. It is concentrated under reduced pressure (4 kPa)
at a temperature in the region of 50°C, to give a
sticky dark—beige solid which is dried for 16 hours in
25 an oven under vacuum (0.1 kPa) at a temperature in the

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

dioxane and then heated to a temperature in the'region



5 with 50 cnB of ice-cold water,' spin-filtered and t Rdeceqbeedlih a

~desi ccator under reduced pressure (5 kPa) for 6 hours. After drying in an
oven under reduced pressure (0.1 kPa) at a tenperature in the regi on of
40C for- 4 hours, "50:2° ¢g of diethyl 2-(acetylanino)--2 - Hr00018-pCT
(3-pyridyl nethyl)nmal onate are obtained in the formof a dark beige-col ored
solid nelting at- 960C. ['H NVR spectT¥um (400 MHz, (CD3)2S0-d6, S in ppm
0 1.19 (t, j =7 Hz : 6H); 1.97 (s : 3H); 3.47 (s : 2H); 4.17 (q, J 7 Hz :
4H); 7.33 (dd, J =8 and 5 Hz : 1H); 7.41 (dt, J 15 =8 and 2 Hz : 1H);
8.21 (d, J =2 H 1H); 8.24 (s 1H); 8.24 (s 1H); 8.47 (dd, J =5 and 2 Hz :
1H)]. Exanple 2 (+) _ (4R) -4- (3--Ntrobenzyl).-4, 5-dihydro-1,

3-thi azol - 2£ 2009Cafvnel Hydioc Hitos | disodarde gi dfepddtardd gl ) -N - [ (1R
-2-hydroxy-1- (3-nitrobenzyl)ethyl] thiourea in 12 cnB of 6N hydrochloric
aci d are heafed reducehanessurea (1 gl atture tienpdmmeg: dm ofhe00C. The
reaction nmedium 25 is then cooled to a tenperature in the region of 0C a
white precFpitanect #diC. \indrche fesidued oidisarlyed igi M dminnel and

t hen vvashed with 3 tinmes 20, cnB of, 9 Decenber 2004 ST00019- PCT 46 di et hyl
ether. The FlV?'é‘?rca']%félﬁ ssct]l’ré?i“?:}?lle% neptraldest ot ddiddem wfcdum 0.68 g

ﬁ;dl(’;zlhﬁorl at%’teg’lu:?reglaﬁn %é u?‘bP%d%:o%gﬁge%EiF%?’éazg% gr&s??l gemal ting
at 232C. (ééhf%fgéFE%“fﬁﬂnéﬁﬁogﬁwH%hyl acetate. After separation

of tﬂi 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 (dd, J ; 8 and 5 Hz : 1H); 7.66
(dt, J = 8 and 2 Hz : 1H); 8.38 (d, J = 8 Hz : 1H);
8.45 (mt : 2H)]. By re-extracting the agueous phase
-°with twice 500 cnﬁ of ethyl acefété and after drying and
25 'concentration-of the combined ofganic phasés under

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



(CD3) 2S0-d6, Sin -ppn) : 3.15 (limting AB 2H) ; fr8rMecemper 2@P43. 45 (nt
1H);3.63(dd,J:13and8Hz 1H); 4.62 (m : 1H); 768(tJ 8 Hz :
1H); 7.81, - (broad d, J 8 Hz : 1H); 8.18 (broad d, J = 10 1H) 8.24
‘(broad's - "tH): fromg. 00 to 10. 40 (unres. rult.: 3T 0‘{’&‘92’(?‘:3'+18 t 0.6
at a concentration of .0.5%in nethanol)].

N-(text-Butyl)-N - [(1R)-2- hydr oxy-144 3. ni trobenzyl ) et hyl ]t hi ourea: A
suspension of 0.92 g of 15 (2R)-2-ani no-3-(3-nitrophenyl)-1-propanol
hydrochloride and 0.6 cnB of tert-butyl isothiocyanate in 10 cn8 of et hanol
I's cooled to a tenperature in the region of 0OC and 0.56 cn8 of
triethylamne is then added. The m xture is sti=rred for 18 hours at room
t enper at nyeidnt) psophwoad heatedceveae@ehlpetla@uf@rmmfh@ regi on of 60C for
2 hours; the suspension thus dissolves. 0.6 cnB. of tert- butyl

isothi oclyehgeeyeéle‘dd%@llh@dmﬁb'é%mggaiisl%b?ﬁft nued for 3. hours, after which
the reaction mediumis' concentrated under reduced pressure (2 kPa) at a
25 tenperature in ¥%et1fi%g$‘orﬁe ‘FaEOC?tE}’ﬁEl%I‘FbWoW 20%t3Fned is dissol ved

ér”gi;éiﬁ"&%’%rf%@' EeebR At kot oS RE S TR For1 . oo ut L o
or eosir o2p 208 b S L e % %fﬁf?ﬁgdrég%ﬁ? a@%@ g of 5

' I\I—(tertppgb%ﬁh P%ré{cé%ﬁga{?{?aoxy | - (3-nitrobenzyl) et hyI ] t h| ourea are

obt ai ned m of
?} Dlethyl 2-({acetylamino) -2- (3-pyridylmethyl) -

melonate: 17i2 g of eodium prewaehed twice with pentane -
are added portionwise, with etirring under -an inert
10 atmosphere, to 600 cm® of ethanol. After totar
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 region 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 oemperature'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 remove the salts, which are
washed-with:ethanol. The filtrate is concentrated under
25 reduced preseure {2 kPa) at a temperature in the region
" of 40°C. A brown colored paste is obtalned and is =

dissolved in 100 o’ of water and treated w1th 7 cn? of



41 . oil. NVR spectrum (300 Mz, (CDB)2SO d6 with addige8Re 8894 few
drops of CD3COOD-d4, in ppm : 1.39 (s : 9H ; 2.98 (Iim'ting AB : 2H);
3.38 . (limting.AB.: 2H); 4.48 10 (nt : 1H); 7. 60 (t | . 7.74
(broad d, J = 8 Hz : 1H): 8.09 (broad d, J = : |%T°“é’ oad 5 :
1H). (2R)-2--Am no-3-(3-nitrophenyl) - &. propanol hydrochl ori de A
suspension of 0.98 g of N--[(1R) -2 15 ’7’1ydroxy- 1- (3-nitrobenzyl)ethyl]
acetam de in 10 cnB of 6N hydrochloric acid is heated at a tenperature in
the region of 100C for 10 hours (dissolution). The reaction nmediumis
concentrated under reduced pressure (,2 kPa)_ at a tenperature in the

regi on of é%g C‘The 2?1 r.esidue s ta € [n 20 cnB of diethyl ether and
re- evapora dRadl Prdres OEbﬁd?Fi“gn‘én ’olg?v%Hb’éi déie ek crystal s,
whi ch are she nme, 20c of . di et her and then filtered
off on a s%tgrgsﬁ%ggﬁnéﬁd h ”E%eejdsl%e{ é/‘?‘ilufen caupboard 0.92 g' of 25
(2R)-2-am g o] nyk ) o] I oride ds. .obtained in the
form of bei SgéégfggEEEEC??gt g#sf-lau{) tPﬁgg ?lt%%‘{f%cﬂ[nﬁ-i%ﬁf t(ﬁtr%m (250. VHz,
(CDB)28C>d6bt91£§§eﬂbef1?9@ﬂeéHQ§@L%l@;%fgkéf]ﬁuﬂﬂel:3d¥%ﬂ%drnt'ng AB -

2H); from3.25 to 3.65 (nt : 3H); 5.45 (t, 7.65 (.t,-J
7 Hz 1Hp, @ifA fbroat of ibe=chiZ watkh), spiamr8105:-t8 8nA0tnbht 5H)1 5

N[ (1R) - 2- Hydroxy | - (3-nitrobenzyl)ethyl]-
dried in a desiccator under 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



acetam de: A |light suspension, under an inert at rmspegrg?ced?be.[.zﬂ% of et hyl
(2R) - 2- (acetyl am no)-3- (3-nitrophenyl)propanoate in 13 cnB8 of ethanol is
cool ed - t o -a-tenperature of 20C and 0.29g of -sodi.um 18Tbooabyecirde i s then
added thereto. The yellow solution obtained is stirred at roomtenperature
~for 18 hours. The reaction nedium igg then concentrated under reduced
pressure (2 kPa) at a tenperature in the region of 50C, after which 10 cnB
of water are added and the 15 mixture is extracted with twice 50 cnB of

et hyl acetate. The conbined organic phases are dried over sodium sulfate,
filtered and then concentrated under reduced. pressure (2 kPa) at a

tenper at Wi dHy 1t REHSA! ahedifid e dak@ Qs then dried i
- N-[(1R)-2-hydroxy-1-(3-nitrobenzyl)ethyl] -- 20 acetam de i s obtained in

t he for maydsipal=a-ofe ldr@e 1C rsshahts melole 8o ot (:35C4rIH4ANYB spectrum (250 MHz,
(CD3)2S0-d6, Sin ppm:, 1.75 (s : 3H); 2.74 (dd, J =14 and 9 Hz : 1H);
3.02 (dd,ni]:mbib&zzzmd—‘:31,Hz—dihizld)r;o—flr,Gmth&a%&lt—a—&léﬁliﬁm : 2H); 3.96 (m ;
1H); 4.90 (broad s 25 IH); 7.59 (t, J 8 Hz : 1H); 7.70 (broad d, J = 8 Hz
iH ; 7. quwcmorlsiesuazobtmped f.morh:h@ @&xmo of' bEﬁgeAt:oZld)redQ Decenber
2004 ST00019- PCT 49 Ethyl (2R)-2-(acetyl am no)-3-(3-nitrophenyl)- -

pr opanbat®&yY skadis ingld ig0 atg 2g26€- et{E@IN@ spectrum (300 MHz,

(acetyl a%om (3- nltrophen groganoate in 17 cnB of acetonitrile
(1 acuna) 405 d a&&eﬂp f (E1mAhdRT ufPhy dfBYent€@mbonat e and 35

cnB of waier g a g in thei}f)‘?g'ao'%ff(dg § 91159,95 byl a-chymtrypsin

1H); 4.62 (mt : 1H); 7.68 (t, 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



: : : : : . 8 December 2004
is then introduced and the mxture is left stirring at roomtenperature for

1 hour 15 mn, while neasuring the pHregularly. After this reaction tine,
“the pHis |l ess+10:than-8, a further 0.017 g.of .type:-1| < rypsinis.
added and stirring of the reaction nmediumis continuedgTﬁgﬁgégﬁgars 45 mn.
The aqueous phase is extracted with times 50 cnB of ethyl acetate; the
conbi ned organi c phases are then dried over sodiumsulfate, filtered and
15 evaporated under reduced pressure (2 kPa) at a tenperature in the region
of 40C. 1.4 g of ethyl (2R)-- 2-(acetylam no)-3-(3-nitrophenyl)propanoate
are obtained in the formof white crystals nmelting at 10C~. 20 Et hyl
2- (acetyl aming -3id 54 d{5:P ~_pr.opanoate: 9.52 cnB of acetic anhydride
are added dropw se tliobla%{Zl g o{ Xle%lhofr lf?évﬁsﬁl(?%y(l:g?hitfﬂtlﬁﬁhéﬁyﬂ“propanoate at
a tenper atdf &sddidd@HI@Hi: ARG Af el Sticring at 0C for. 1 hour,-the
mxture 25 sets to a solid, 10 cné’df%géé%ﬁé&%ﬁhgar%HQ-SPifﬁﬁsn added and
stirring ifslcentddued alon@Crdteiated Wndas! rLaubeur ol eg¢hpitate
is-filtered off on a sinter 9 Decenber’ 2054 LSITOOOE& E%?Eéoq?unnel, washed
with 3 tikd)26tcrS tefpsatenreand ndthed regioa ggmoe@pbgagd?ag then in an

oven under vacuum (10 Pa) at a tenperature in the region of 50C. 12 g of
et hyl 2 (&tdttprdmbrsy13 03— {rilR) ephbgypryopandahetasBenSyopLai ned in the
formof white crystals nelting at 91C. I H NVR spectrum (250 MHz,
(CDB)ZSO-&épﬁ%Ut i@ﬁ§ﬁa;a;e1@%tained in the form of a yellow
0il. B MR spectrum (300 MHz, (CDs);S0-ds with addition
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 residue is taken up in 20 c® 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&



7 H : 3H); 1.80 (s : 3H); 3.04 (dd, J = 14 ariDegerhper2004); 3. 18
(t, 14 and 4 Hz : 1H); 4.08 (q, J 7 Hz : 2H); 4.52 (nt : 1H); 7.61"

_(broad t, J =8 H 10 iH; 7.72 (broad d, J = 8 Hz :. oty o Mt o 2H)
8.42 (d, J = 8.5 Hz : 1H) . Ethyl 2-'arri'no-3-(3-nit’rOphéﬁ}fwgop]ro'r? at e:
Gaseous hydrogen chloride is bubbled, to the saturation point, into a

m xture of 23.4 g of 3-nitrophenyl aldd%i ne 15 hydrochloride in 300 cnB of-

et hanol cooled to a tenperature in the region of 0C. The suspension
obtained is heated at a tenperature in the region of 78C for 18 hours:

t hi s suspension dissol ves when hot. The heating is stopped and gaseous

ubbled into the solution for 15 mn, with

hydrogen gh) oride is '
re-heat i n‘gj H %P“E"e‘np%’r%ou&emi”ntjt% Aorgi Aot E8@ 102570 holir®® . The
reaction umi.s congentrated upder reduced pressure (2 kPa) at a
tenperatu %gi nn%llflug rgg‘?%nhbf- ‘§O'C Eg‘ﬁcﬁ% heuflg)s'i drﬁ'eéeﬁss "‘E‘né% Dati¥fed to a pH
of about 10 . Wy thy spdi car bonat | utj,on. i ous phase is
extract ed'vvlllt%ﬁ' éwt?%eggﬁ%%acﬁﬁ Lgf" d?c%?o'r oin}g)t’haf-rll;go"zngg%*fhteo c%‘ ned organic
phases ar gyt hensgyied over sodium 9 Decenber 2004 STQ0019- PCT 51 sulfate,
f-iIt'erepI -and evaporated under reduced pressure (2 kPa) at a tenperature in
the region of 40C t@- giv®) -4 uva:eh6f-2t (Wlnitrobenzyl)ethyl] - _
2-am no- 3-(3-ni trophenyl ) propanoate in the formof an orange-colored oil.
1H NWVR specétamideba (T3t 28 sin N ylYr anl.ikfedd, J = 7 Hz : 3H) ;
1.88 (unres. mgt.: 2H) ; 2.92 (dd, J = 13. and 7 Hz :

atmosphere, of 1.4 g of ethyl (2R)-2-{acetylamino)-3-

(t, J
J

(3-nitrophenyl)propancate in 13 em® of ethanol is cooled
to a temperature of 20°C and 0.29 9 of sodium

10 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

15 mixture is extracted with twice 50 cm® of éthyl 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]-

20 acetamide-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 :

25 1H); 7.59 (t, J 8 Hz : 1H); 7.70 (broad 4, J = 8 Hz

1l

]

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

2H) .



1H): .02 (dd, J = 13 and 6 Hz : 1H): 3.62 (dd, J 7 and TP Y. 4.05
(9, J =7 H : 2H); 7.59 (resolved t, J =8.5and 1.5 Hz : 1H); 7.71
- (broad d, J =8 Hz 10 1H); from8.05 to 8.20 (nt : 2H).

3-Ni t rophenyl al ani he hydrochl oride: A suspension of 3P LHYRITHyl 2 -
-(acetyl am no)-2-(3- nitrobenzyl)mal onate in 510 cnB of concentrated
hydrochloric acid is heated at a tenp&fature in the 15 region of 100C for
18 hours: a vigorous evolution of gas takes place and the suspension
di ssolfves when hot. The reaction mxture is-then cooled to a tenperature in
the region of OC, after which it is stirred for 1 hour at 0'C and finally
filtered through a sinter funnel. 20 The filter cake is washed with tw ce
50 cnB of filtrate ahEhWti &4R) n2alscpbytapbeal o3 ahd-2heropimenyh) oven under

vacuum (10 Pa) at a tenperature in the region of 60C. 23.4 g of
3- ni t r opheRyPBFARThe* Wy dFothrb?i 9B 4r® JoBtaf@dlifw-the form of white

al onat o: | PAeGIENER T et Beetnd FEEalafiate o o e t200s
oL SFR AR AL STh, RTSILATE, ] iy STty g, MiE
T8C for 20 B S o g of” oy (ToNBt e SenPoPtae 1 100
cnB of et hﬁﬁlO&h{h Srddish asielegl. 3@%1"’?3&'6‘9 ty¥pe-II d-chymotrypsin
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



continued at this same tenperature for 18 hours. The grRasibep2amuaxture is
cooled to a tenperature in the region of OC. After stirring under these
cold 10 conditions for 1 hour, the precipitate formed is filtered off on a
sinter .-funnel::and:the filter cake is - washed w th t WSEOBRXLHECDf filtrate
and then twice 50 cnB of water.-After drying under.a fune cupboard and
then in an oven under vacuum (10 Pajpat a tenperature 15 in the region of
50C, 34 g of diethyl 2-(acetylam no)- 2-(3-nitrobenzyl)mal onate are
obtained in the formof white crystals nmelting 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 hi azol - 2-ylam ne A

suspensi @unekil. §agnell Nikh1R 2Shed- benawf -of water and dried in
2- hydroxypropyl]-N --tert-butylthiourea (diastereoisoner A) in 21 cnB of

6N hydr oghlfmieC capbeéaird Baat eteat ia tanpeeat undernvadteumegion of 100C for 6
hours. A further 10 cnB8 of 6N hydrochloric acid are added and heating is
cont i nuedafiortb ahaemperdhereecdnt the mediom ¢06 68°F€i|12ra@dofhil e hot through
a sinter funnel and the insoluble material is washed with twice 5 cnB8 of
hot -6N leptydcBl-deicetadpaindhe3filBt-patsophenyd) pEopanadteedperature in the
region-of OC, after which 20 cnB of water are addegd and this mixture i$s

final By o%tefined in fhenigomcpf whisgusrsyatatenyalbknde2t THt Fesul ting
'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



mxture is extracted with 3 tinmes 50 cn8 of di chl or orrePEEETPE PRE4 conbi ned
organi ¢ phases are dried over sodiumsulfate, filtered and concentrated

- under. -educed : pressure.-(2 kPa) at. a temperature.in __t.;h_e'_,r@d)& 20.9f 40C 1
g of a pink oil is obtained, and is purified by chroma ograp%y der a
pressure of argon (50 kPa) on a col of ,silica gel (particle size. 40-63
gm diameter 3 cm height 35 cm, eluting wwth a mxture of 90%

di chl or 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 | | - 4,5: di -1,3-thi -2-_ylanine i
obt <(31i ned. )?ﬁlﬁg‘g%’oﬁ%éﬁ%i?%d c?‘gésé%#ésgecr}mlﬁ(la%%aé%&é%@ yxfj%ngwne Izpect rum
300 MHz, (£03) - L& @addl t4,0n d CD3COOD-d4, b in
|(opm): 5 1.%1 tda,l)2§9_t: %GtHez"\{%ér% 2.89I.rp?td}8é, fgeé:f% ‘%ﬁg’f‘]i%g_t%zgl‘ieﬁ); 501

(dd, J--= 1% and Jt ety AHnic S (ﬂnité@ﬁemﬁﬁréﬁnda@%f rom7.15

to 7.40 (mt : 5H).., The.relative stereochem'stry at positions and 5 was

val i dat ed thye NGEm A §tamng-aespansioRid tdiel Merhyhvenasel 1044 heshenzyl is
noted after irradiating the methyl: (a2 _ +29.6 0.8 at a concentration of

.0. 5% i m° m@EkanolgDs) 250k ¢, 1R 48) phahenzy1-42-(y dgoxy ar eRy!:l 3i)-tert -
butyl thiourea: A solution of 12.9 g of ‘a 75% 25% m xture of the.2
di ast er eojlsdter $ryies - 3mUII-ani2iD-i42 B2 pledshy |F 2= i anel 7 HZ160 cnB. of

ethanol, g Wil 8%, o = 13 ana 6 sz 1H); 3.62 (ad, 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 = & Hx :
10 1H); from 8.05 to 8.20 (mt : 2H) .
3—Nitropheny1a1anine 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.
--ZQ 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 2a(acety1amino)—2~(3—nitr6benzylfl.

malonate: 3.1 g of sodium are added, whilé stirring




cnB of tert-butyl isothiocyanate have been added, is 9d3§cefbar 38804 oom
tenperature for 36 hours and then heated for 2 hours at a tenperature in
the regl on of 600 T' he reactl on rredl um (S concentrat ed under reduced 20

a yeI | ow 0|I Th| S oul is purified by chr omat ogr aphy under a pr essure of
argon (50 kPa) on a colum of silie& gel (particle size 40-63 gm dianeter
5 cm height 50 cm, eluting with a m xture of 95% 25 di chl or onet hane/ 5%
ethyl acetate.. The fractions containing diastereoi sonmer A are evaporat ed
under-, 9 Decenber 2004 ST00019- PCT 55 reduced pressure (2 kPa) at a
tenperature in the region of 40C. 1.95 g of . Nf (1R 2S)-1-benzyl -2-hydroxy-
propyl | - Nindegf tarb Uitnd-thispiceghare ,obtcaidned cid dheefloanol of APpake yel | ow
crystals. nelting at 128C. 'H NVR 5 spectrum (250 MHz, (CD3) 2S0-d6, 8 in
ppn) : 0.98&&ld,cchsumptildn 3H) ;the z$2>§(i$1m; g8)1 2. 28 Qhiemhyilng AB : 2H);

3.64 -(-nt 1H); 4.33 (nt : 1H); 5.02 (d, J = 4 Hz 1H); from?7.10 to 7.40 -
(mt, 6H) ac,etzmm(qmmr@tel@re B}ﬂde@oﬂé@nﬁh&t F“h@fttllﬁé Fﬁa@bﬁ@ns corr espondi ng
to 10 di astereoi somer B under the sane conditions N[ (IR 2R
-1 - benzyReatad drloxdy frespATR tuRe. i ttheb&'faﬁllf’ﬁl 8 33 Qr §°6b12§| ned inthe.

f whj t t al [ ti t 1 t 0 CD3
2S0- s Sumrtas A SoloRicR of 23 9Pt 33 'éro'%'%&?" chd® Séﬁ; AT
(lln]tln A%%Kbé:3’o§ %hgno 1gbthén4§ddégn£§§ hQQ 1ng 1£ﬂ 4.78 (unres.

mul t .
' ' contlnued at this same temperature for 18 hours. The

reaction mixture is cooled to a temperature in the
region of 0°C. After-stirring under these éoid

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

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

white crystals melting at 156°C.



=8.5H 1H); from7.10 to 7.40 (nmt : 6H). 9 December 2004
(3R) - 3- Ami no- 4-phenyl --2-butanol : A solution of 19-3.g of tert-butyl (1R)

- - 1-benzyl -2 20.hydr.oxypropyl carbamate in 160 cn8 of dioxane and 67 cn8 of
6. 5N hydrochl oric dioxane is stirred at room tenperat (FEP9H95PEBuUrs and

I's then concentrated under reduced prsssure (2 kPa) at a tenperature in
the region of 40C. A vyellowoil is obf ai ned, and is taken up in 25 50 cnB
of water and basified to a pH.in the region of 10 wth potassium
carbonate.. This mixture is extracted wth 3 tines 100 cnB of ethyl
acetate and the conbi ned 9 Decenber 2004 STO0019- PCT 56 organi c phases are

then dried odiumsulfate, filtered and evaporated under reduced
pressure (ggé&g)lé-g-t a terrperature in the region of 4OC 12.9 g of a

75% 25% m xt.yr e of Lere A and B of_ 5

(3R) - 3-am ?\0514?6 e%tsp] T5C ég?a%ol ali“%gf&%fg?ngad’r]?ﬁ"g ‘H%Tt?ﬁlﬁz%h—

or ange- col 9L9gaﬁ|lhe "H NWR spectrum (300 MHz, (CD3)2 3-d6, 5 in ppm. A
- m xture of diastereoisoners is observed: from0.70 to 1 50 (broad unres.

| t 2 1.08 (d ion 3 f p Y ;10 from
2U70 to |2_|)85 (mt :(Zﬁ)gusépgﬁg(?r? (l)_% 1 goggnro Ii égug ]7?6(%1‘4 s, mult -:
1H); frém 2= hﬁdf0x§p35pfnd.ﬁfﬂteféwﬁu@§ﬁﬂﬁlédégélgd%%?ﬁéﬁéﬁlsomer

hydr oxypr opyl car bamat e: solution of 21 g of ter
(1R) - 1- ben2y| i2- 2k opnbmf Gar hgmrtceHlpra@0 el 9k h@hlﬂéaokatuader an inert

at nosphere is gpoled to a
i temperature in the ‘region of i100°cC for 6 hours A
-further 10 cm® of 6N hydrochlorlc acid are added and
heating is continued for 6§ hogrs. 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 (+)—



. tetrah

tenperature in the region of 10C, followed by portiofMesemaeus®G4on of 4. 55
g of sodi um borohydride. The tenperature of the reaction nediumis allowed
to 20 rise to roomtenperature with stirring, and the stirring is then
continued f0f18 hours. The reaction -nediumis concefifPAPA8-EBREer reduced
pressure (2 kPa) at a tenperature in the region of 40C, to give white..
crystals which are taken up in 150 648 of water.This 25 mixture is stirred
for 2 hours at roomtenperature and then filtered through a sinter-funnel.
The filter cake is washed with twice 150 cnB of water. After drying 9
Decenber 2004 ST00019--PCT 57 overnight in a funme cupboard, 19.37 g of
tert-butyl (1R)-I-benzyl--2-hydroxypropyl carbanate are obtained in the
form of WHR .S r-ysilars yiel t-megtatl -¥2 FedibMdipR 1s Bed¢tviamo(l3G0- MHz, .
(CD3)2S0-d6 with addition of a few drops of CD3COOD-d4, $ in ppm. A
m xt ure oflamineliss tartadinsshdns the 7030 ofr opdte saysitaildbserved: 1.04 and
MO (2d, J = 6 Hz : 9%3 1.29 and 1.32 (2s 9H§' from2.40 to 3.10 (nt :
2H): fromelEng @B PG -m I BHMReSRECEREMG (840 (dz ., 5 (CDg) 380-ds11): from
080 10 Sy W ) B doBETaY! 1 OigRiepY| Carbamt
(1R -1-b - 2= (net_haxy( met ).ang -.2-- oxoet hyl car te, jn 534 cnB of
1%/d(ref;‘fl\ﬁfr aﬁd’dﬁee_doﬁ ov'e-%A 2% 'es(%ldsi ?g()_l teié %g‘r?ggg%aglél nert

at mosphergy) £ 0y @ LRIPSTALUNG Idhd e 5 89 AN 19 ;0. oF7 (GEB :0f1ef 3 M

4.41 ﬁ%t : 1H); from 7.15 to 7.40 {mt : 5H). The

relative stereochemistry at positions 4 and 5 was

validated by NOE. A strong response of the methylene of

: : L 20
10 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-
15 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
heatééhfor 2 hours at a temperéture'in the regidn of
60°C- “The reaction medium is concentrated under reduced
~20 préssure (2 kPa) at a temperature in thg region of 4090.-
- to give 20.8 g of a yéllow oil. This oil is purified by
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%

25 dichloromethane/5% ethyl acetate. The fractions

Ed
containing diasterecisomer A are evaporated under



sol ution of nethyl magnesi um bromide in diethyl ether %APBCAPRSH 288%ed over
45. mnutes and the resulting mxture is then stirred for 1 hour at 0C and

for 18 20 hours at_.roomtenperature. The reaction nediumis re= cooled to
a. tenperature in the region of 0.C, 55 cnB of . 1N hy&§T888A8rPETacid are

t hen added dropwi se and the mxture is stirred for 30 mnutes at this
tenperature. After filtration throu&? Celite, 200 cnB of water are 25
-added to the filtrate, which is then extracted with twice 200 cnB8 of ethyl
.acetate. The conbi ned organi .phases are dried over'sodiumsulfate,
filtered and then 9 December 2004 ST00019-PCT 58 concentrated under reduced

pressure ( Pa at a terrp ture |nthe reglon of 40C. 21.2 g of
tert- butyllze# 35%%%'%-- 3&%?9 S FRfrEugce iobthkeneegiiont he form

of yell ow £¢Y, t.5 spectrum5 (300 MHz, (CD3)2S0-d6,
S'in ppn')&f 456% (iﬂaég o lg@ ?_st 3'%?1392‘2?' - dﬂydyoxym and 10 Hz :

1H: .3.0 _ f 7. 10 7.35
(lr;tD B 6H) ]pl'sdeig? But yléélr rngI g’eléﬁlzlqur?a[ t%(?%’?fﬁ%ﬁfaﬂyli:g‘ t@@rom Ho
am noj - 2- efoeidnd %ﬁilﬁajwt&yg%aqgl e gng a%61§f,3 SI CH—P- oc- phenyl al ani ne

and 22 cnB of N-nethyl norpholine In cnB o t hane i s cool ed,

under &n isperdtruat NMEHIOLE,, t(@g@); r agus g heyregi pn of -15C. 13 cn8B
of isobutyl chloroformate are then ad ed and %’ﬁ%}lgonf%tﬁ ‘fs_stirred for .

15 min at 7t izs :t 8Mer dt.uoe. (s Af Bﬁr) ;addi7gi @il t iy 145 9. Oém
N, O- d| met hyI hya!r oxyl am ne
fmt : 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 (1R)-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 18 extracted

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



hydrochloride, stirring is continued for 1 hour at a StReesebardé@ in the
‘region of -15C and then for 3 hours as roomtenperature. 300 cnB of water
are added to the .20 reaction nedium followed by extraction with tw ce 200
cnB of -di chtoromethane. The conbi ned organic. phases. &WOLI-®CDver sodi um
sulfate, filtered and 'concentrated under reduced pressure (2 kPa) at a
tenperature in the region of 50C. 3 2 g of an orange-colored oil are 25
obt ai ned, and are purified on a colum of silica gel (particle size 40-63
gm height 32 cm), eluting with a mxture of 97% di chl or onet hane/ 3%

met hanol . After 9 Decenber 2004 ST00019- PCT 59 concentration of the
~fractions containing the expected product under reduced pressure (2 kPa)

at a tenpsrghdie pRabbe &£@1 BHedfddéd @fer godiumesuibaty). (1R) -1--

benzyl - 2- [ met hoxy( net hy] . ) am nq] - 2- oxoet hyl carbamate are 5 obtained in the

form of afyékkpadobhd &trhpbRasedcinder ebS0cddHpr¢SBIRSE dekaS in ppn):

'132(39H) 2.72 (dd, J = 13.5. and 10 Hz : 1H); 2.86 (dd, J = 13.5 and 5
:1H); 8tl2 tempeBifurd. ¥4 ¢he cvelbon @H40°4C5512(rﬁ SlH)f ‘#rom 7.10 to

7 35 (m : 6H). . 10 Exanple 4

(+)-(4R 5&%942§%n@wtgrene£ hihe 4t e dil iR eracBseTeEs o -2 \B 47f ne A

suspension_of 6.5 of N-% 1R 2R) 1- ben

2- hydréxy;ﬁ?’Bby?]’aNmPé‘llfp %%?%%Ofd?’é%t‘g?%’r%%‘?rﬁn ®ein 77 cn8 of 6N

hydrOChlo%IC ackdahsogange cgiored oil. 'H NMR spectrum (300 MHz,

(CDﬁﬁgO—d& 3 in ppm). A mixture of diastereoisomers is
observed from 0.70 to 1.50 (broad unres. mult.- Zﬁ);
1.08 (d, J = 6Hz : 3H); from 2. 25 to 2.45 (mt : 1H);

10 from 2.70 to 2.85 (mt : 2H); 3.44 (mt : 1H); from 4.25
to-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
tenperature in the region of 100C for 10 hours. The reaction nmediumis

t hen concentrated under reduced pressu\rNﬁ (ﬁ kPa% z;t a terrperlggugﬁﬁl (r;fthe
i on of 40C..20 to ive a yellow oil ich is taken u |n_
\r/\g?er Thi s aqueous p%ase is washed with twice 50 -C OROOUBELHAH onet hane
and is then basified to a pHin the, _region of 10 by addition of 5 cnB of
concentrated sodi um hydroxide.. The ra&ulti ng mxture is then extracted
with 25 3 tines 50 cnB of dichloronethane. The conbined organic phases are .
dried over sodiumsulfate, filtered and then concentrated under reduced
pressure (2 kPa) at a 9 December 2004 ST00019- PCT 60 terrperature in the
0] 9

Eig gg) Of4 %‘é‘ﬁ%ﬂ‘gg n&‘h@l E'ﬁ‘%‘% drpberedl |, 52t} e o f 2temt-dminel are obt ai ned
in the for Qg Y‘hﬁéﬁzcﬂq 123'23 ITE|;E.I }glatrggc e1H NVR spenctrum (300 MHz,
(CD3)ZSOdg1 Tn ppm (FYR L ¢ ‘%ﬁ% &E%@Rw eglim3 and 7 Hz

1 ;2. gng d, 3.95 (nt_. : 1H)
- irems. | 5Ty f("g}ﬁlrgésl bryitals i e g 5d t%-l f)gt m s The

| at enshe r n i n vali )
;tergnbvfesﬁ)ﬁie of {Gh? p%ét on% )ltzgeng Aeh’ taera,ﬁlsirra atd %"‘f he net hyl ;

(oc 20 %. -dB3or%s df&:[&to@ncggce@tiﬁt%&m oqu.nMd hgg)o Exanple 5 15
(-)-(48)-4--(3--Thienyl met hyI) 4, 5-di hydro-1 azoI y[am ne
hydrOChIONiIEBtere01somers in 70/30 proportlons is observed: 1.04
and filo (2d, J = 6 Hz : 3H); 1.29 and 1.32 (2s : 9H);
from 2.40 to 3,10 {mt : 2H); from 3.35 to 3.70 (mt
2H); 6.40 and 6.54 (2d, 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?(methyl)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 temperature.
After filtration through Celite; 200 cm® of water are
25 added to the filtrate, which is then extracted with |

twice 200 cm’® of ethyl acetate. The comblned organit

. phases are dried over sodium sulfate, filtered and then



A mxture of-0.94 g of N-(tert-butyl)-N - 9 December 2004

((1R) - 2- hydroxy-1-(3-thienylnethyl)ethyl] thiourea in 9.2-cm of 6N
hydrochloric acid is heated at a 20 tenperature in the region of 100C with
stirtring for 3 -hours™and is then concentrat ’e’d“‘ur’nde‘r“$’§%&eﬂ'ﬁﬁ%33ur e (2
kPa) at a tenperature in the region of 40C. A greenish oil is obtained,
which is taken up in, 10 cnB of acétone to give a sticky gum 1.5 cnB of
et hanol are 25 then added, followed by dropwi se addition, with stirring,
of 6.cnB of' diethyl ether.. The crystals" 9 Decenber 2004 ST00019-PCT 61
obtained are filtered off- on a sinter funnel, washed wth diethyl
ether-and then dried in an oven under vacuum (10 Pa) at a tenperature in

t he regi aevmaferfi(G ted Undprofredicdd Rrebsil<t HizekPhanethyh) - 4, 5-di hydro-1,3 5
t hi azol - 2-yl am ne hydrochloride is obtained in the form of gray crystals

- nel ti ng tampEs2CureH iNVRhes prgtimmmq4 @ °QvHZ1 -2 9( BE) t2g0-88&YS in ppm)
2.99 (m : 2H) ; 3.26 (dd, J = 11l.and 5.5 Hz : 1H); 3.59 (dd, J 11 and 8
Hz : - 1H(LR H4henzyl ,x0223ﬁ§¥ﬁﬁrhﬁMQQ?.@rénebfaﬂaeﬁ ip) the 38 10 (nt :
1H); 7.54 (dd, J =5 and 3 Hz 1H); from9.15 to 10.5 broad unres. nutt.:
3. (a BeTm of 3ol oy G ve G MR to P o A RS

B i L e
e £ P L Bl o 1§ 630nl Ry 1 v
14 and35 Hz : 1H); 4.13 (mt : 1H); from 7.10 to 7.35
{(mt : 6H). |
tert-Butyl (1R) -1-benzyl-2- [methosxy (methyl) -

10 amino]—2—oxoethyléarbamate: A solution of 26.§ g of
D—N—Boc—phenylaiénine and 22 cm’ of-N-methylmorpholine
in 300 e’ of dichloromethane is cooled, under an inert
atmosphere, to a temperaﬁu:e in the regionAof -15°C. 13
cm® of isobutyl chloroformate are then added and-the

15 mixture is stirred for 15 min at this temperaturer
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 houré,
QE FPéQLtemperature. 300 cm’® of water are added to the

20 rééction medium, followed by exﬁraction with twice 200
cm® of dichloromethane. The combined organic phases are
dried over sodium sulfate, filteréd 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,{and 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



9 December 2004
ethanol stirred and under an inert at nosphere. After stirring for 66 hours

; i i duced
erature, the reaction 20 mediumis evaporated under re
a roon]tenpkp t.a tenperature in the region of "40C. The thick brown
 pressure, (2 kPa) at a tenp f water and then -exSF@@eLS-BETh twice
oi| obtained is taken up in 6 cnB of wate 's f11tered through Celite and
12 cmB of ethyl acetate. The organic phase is Id' chloride solution
washed-25. with twice 4 cnB8 of saturat@8 aqueous so |un12004 5100019 - ECT 52
dried over magnesium sul fate and evaporated 9 EEpenbﬁr on of 40C. A
under reduced pressure (2 kPa) at a tenperatured:n t 3 rrggld condi ti ons
brown oil is obtained, which crystallizes rapidly unte Cemmerature & in
and which is dried in an_oven under vacuum (10 Pa) at a tenp
the regi on“BRCgBEr2bighvelothe §raftiopseronbainiig- the- ekpédReq
oo oS AP B Y B BT o ¢ emucno) 260-cor
beige-cologea d5F i dREr 5 1855 gFﬂwﬁgsggé(L? _?2 e 32 Cuntes. 10
mi b8 ederedidios a4l B redonik St et ol b iy o =5 ri
. a0 " o : ,, 7.46 (dd, -J.= 5 and
3 1 Sryetfeke iRdenhy tndtiia (e kL o adui Tt cr s A
sol uti of odbtdafndd ofn Nihd 1) #¢ a yvellow oil. ! MM spect
hydr oxy- 1- (3-t hi enyl net hyl) et hyl acé¥an1 e |? 17561 tfrggﬁgb?ﬁz ?gbion
hydrochl or {z5s@aik j s(dgted-ui ! 1B Sti i) 1Bl (tﬁegp%r*ﬁéer?rr% ed under
of 100C for 2 Wpurs.. The reaction mxture is then €o ,
reduced” (dd, J = 13.5 and 10 Hz : 1H); 2.86 (dd, J = 13.5 and 5
Hz : '1H); 3.12 (s : 3H): 3.74 (broad s : 3H); 4.55 (mt
: 1H); from 7.10 ko 7.35 {mt : 6H).
10 |
Example 4
(+)-(4R, 5R) -4-Benzyl-5-methyl-4, 5-dihydro-1, 3-thiazol
2-ylamine |
A suspension of 6.5 g of N-{(1R,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
reaétion medium is then concentrated under reduced
pmeséure.(z kPa) at a temperature in the region of 40°C
20 to give a yellow oil which is taken up in 100 cm® of
water. This aqueous phase is washed with twice 50 cm® of
dichloromethane and is then basified to a pH in the,
region of 10 by addition of 5 cm® of concentrated sodium
hydroxide. The resulting mixture is then extracted-with
25 3 times 50 cm’ of dichloromethane. The combined organic

Phases are dried over sodium sulfate, filtered andf%hen

concentrated under reduced pressure (2 kPa) at a



pressure (2 kPa) at a tenperature in the region of 408&Degembgr %k a
greeni sh 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 - under vacuumi(-10-Pa) at a tenmperature in“the regFBROIS-BUL. 0.92 g
~of (2R)-2-am no-3-(3-thienyl)-I|-propanol 25 hydrochloride is obtained in
the formof an off-white solid. 'H &R spectrum (400 MHz, .(CD3)2S0-d6, S
“inppm @ 2.93 (m 2H); from3.25 to 3.50 (nt 2H); 3.53 9 Decenber 2004
ST00019-PCT 63 (broad d, J = 11 Hz-: 1H); 5.37 (unres. mult.: 1H; 7.07
(broad d, J =6 Hz : 1H); 7.35 (Ent : 1H); 7.53 (dd, J =5 and 3 Hz : 1H)
8.18 (unres. mult.: 3H N [ (1R) -2-Hydroxy-=-1-- (3-thienylnethyl) 5

et hyl ] acetampeeathreoliut the ekg2ohSof df°et hl 092R) o2- (¢aeetyl ani no)
-3-(3-thienyl)propanoate in 24 cnB of ethanol, stirred under an inert

at mospher d AR, SRhr-duypenzyd-§ me#beﬂaﬂuﬁedehYQ©€%1035t§leﬁ0§oarun1borohydrlde
is added and the reaction nmedium which is sllghtl 10 brown, is stirred
for 24 howigmarer osm odpérgduie. the farmhef whatg 6¥Y§5@i&m bor ohydride is

added and stirring is contjnued for 24 hours After F oration of the
reaction FRHPE & d§? Fed&d%dm%$e§%%? W {HY Mg ]%ﬁﬁgpaﬁﬁTe in the

r egi on _of 40C a_sc esi 15 i s_obt t ak up in 30 cnB
of wat er. Tﬁ?s W? %E'Zd ?rao?e %#?Mf%e¥€05&%hﬂJoT g?h acetate -
and the or%%n5c ghaseH)s bhg% qdded ove53n3g3e§|Hg1 syhgatg g@d evaporated
under rediced préssure (2 K
(mt :@H); 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’'-

[(1#):3-hydroxy-1—(3—thieny1methy1)ethyl]thiourea in
%.2~ci of 6N hydrochloric'acid is heated aﬁ_a

720 temperatﬁre iﬁ the region of 100°C with étirring'for 3
hours and is tﬁen conéentrated'under reduced pressure
{2 kPa) at a temperature in the reglon of 40°C A

greenish o0il is obtained, whlch is taken up in 10 cm® of

acetone to give a sticky gum. 1.5 cm’ of ethanql are
25 then added, followed by dropwise addition, with

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



it a,temperature in the region of 40C to give an of f- S2eogAPER28H i d whi ch
‘is dried in an oven under vacuum (10 Pa) at a tenperature in the region of
48C. 1.4 g of N [(1R)-2-hydroxy-1-(3-thienylinethyl)ethyl]acetam de are
obt ai ned i n-t ke f-orm-of an of f-white solid nelting at- suimgidGageto becone:
pasty. 'H NWMR spectrum (400 MHz, 25 (CD3) 2S0-d6, 8 in ppm : 1.78 (s : 3H)
;, 2 .64 (dd, J =14 and 8 Hz : 1H); @187 (dd, J = 14 and 5.5 Hz : 1H)
'from 3.20:to 3.40 (nmt : 2H); 3.90 (m : 1H);. 4.76 (t, J = 9 Decenber
2004 STO0019-PCT 64 5.5 Hz: 1H); 6.99 (dd, J =5 and 1 Hz : 1H); 7.16 (dd,
J=3and 1 Hz : 1H.; 7.43 (dd, J =5and 3 Hz: 1H ; 7.70 (d, J = 8.5
Hz 1H). Ethyl (2R) -2 (acetylamno) -3- (3 5 thienyl)propanoate: 3.95 g of
amoni.um hytstratigesnd zaas bitiriat - &d o B85 _6Ba O i whed O nf e WatpLsie e added to a
stirred solution, under an inert atnosphere, of 2.41 g of ethyl

2- (acet yl anitdo)dizs (sl e t@rep Jandpaneat@ried 1ih anfowdn agedenitrile. 0.017 g
of -type-I1 a-chynotrypsin 10 is added and the pH of the reaction nediumis
then in WYY G dfalg.atThi Lenpexaturs o itheddagiord dbWOVE. room

tenperature and, after checki n&tha; the pHis still .at 8, a. further
0.017 g of?+3eafl G )chiARtTdplel TERG envldwricy JAft4r5 stilnrdrayr ¥,63- 1 hour, .

ot B i AL s o s
contipued di0iarkl Ykl WATLYMA Ak AMfuRCELAIL T4b5 evarorated
' MHz, ‘“—'?écn;;)zso-dﬁ, 3 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 (mt : 1H); 7.10 (dd, 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



pressure (2 kPa) at a tenperature in the region of 338De%96nber508% cnB of
ethyl acetate are then added to the residual aqueous phase. The emul sion
obtained is...flltered..through Celite and the.-aqueous gatae d-pdfhen
extracted W|th twice 25 cnB of .ethyl acetate.. The organic phases are

conbi ned, washed with twice 15 cnB @f, 25 sodi um carbonate solution and then
-evapor at ed ‘under reduced pressure (22 kPa) at a tenperature in the region
of 40C. The solid residue is then dried in an oven 9 Decenber 2004 ST00019
-PCT 65 under vacuum (10 Pa) at roomtenperature. 1.1 g of. ethyl

(2R) - 2- (acetyl am no) - 3- (3-thi enyl)propanoate are obtained.in the formof a

b
2e|( ggef%lg{m no%ggu%gga?yér%%% pr opanoat e: ég %ﬁk}gr&*tqr% hllrhrﬁ'l}eodl de

ar e-. addegdilnd o 5i408e ROHRM 1 18 55t Iam;airf@ievmérpw sol ution, under
an inert atnosphere, of 7.7 g of diethyl 2-

(acetyla&k@@kaalﬁae@hka@wdnylﬁﬂd@@mdayﬂetddaﬁﬁadﬁﬁ3aﬂaiuhlch is

di met hyl formam de, and the resulting mxture is heated in an oil bath at a
t enper at dird.eidn ibheanr egieon veidek28Gcumt (UD IFeUr it & Gagnpfrdtddd um i odi de
are added and heating is continued for 5 .hours. The reaction nedium s
then évapor &hed regden dddSed ressivee 0. 2.74 KRe) 1ot (tka-tartangigr-ature in the

region of 55C. The residual brown oil is taken up in 180 cnB of water and
is extradt’ ed(l\&)rﬁ ~hydirpey -0 (Ontheferanlmat haddedhw 1 IThd corganiiey phases  are
conbi ned. wd with 3Q cnB of saturated aqueous

the fo of a beige-colored solid melting at 109°cC. -
'H NMR spectrum (400 MHz, (CD3}.80-dgs, 8 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, (CD3)2S0-ds, & in ppm) :

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



sodi um chl ori de sol ution, dried over magnesi um sul f at 8 PezgmpRE2¢Gfen

‘evapor at ed under reduced pressure (2 kPa) at a tenperature in the region of
62.C, to give 5.34 g of a brown oil which crystallizes under cold

conditi ons. The erystals are taken up in 40 cnB of petgualcp -Sidger, _
ground in a nortar and then filtered off on a sinter 25 funnel and dried in
an oven under vacuum (10 Pa) at room3enperature. 4.9 g of ethyl

2- (acetylam no)-3 -(3- thienyl)propanoate are obtained in the formof an
of f 9 Decenber 2004 ST00019-PCT 66 white solid nelting at about 60C. 1H NWR

. spectrum (400 MHz, (CD3)2S0-d6, in ppm 1.14 (t, J =7 Hz 3H); 1.84 (s
3H); 2.93 (dd, J =14 and 9 Hz : 1H); 3.03 (dd, J = 14 and 5.5 Hz 1H);
4.06 (nmt :(Bthaddd4ar(atilHyz 7.02) (37 arek 1 dae. IHg) 7. 24 (nt @ 1H);

7.45 (dd, J =5 and 3 Hz : 1H); 8.31 (d,. J = 8 Hz 1H). Diethyl .

2- (acetyl am 00) ¢2x¢2d dhi@nyl Sresihy! ) 1wl orat®s (b4 gLrpf; sopdum are added,
10 with stirring under an inert atnosphere, to 115 cnB of absolute

et hanol . Afd@r Jotad awhsurit i onlif; tthel8 sodiney. Malds g 3H) di et hyl

acet am donmal onate are added, followed by heating at a tenperature in the
regi on of 78C for 28 b ¥Rked-Hyewhutl-of? dthiksnsnetdfy ¥ir-eshl y 15 prepated

3- - (broponet.h t hi ophepe in 50 cnB of ethanol is then added and heating
is .contgﬁu‘%@ﬁ??%?%"g@ﬁ% A eiplertahan ©% - 1o sl ethmle (2Rct3on medi um

‘which - confal i, Alld U501 00 A &8 1A Bl e 15092400
ethaé%l,lstirred 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
furthér 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-thienylmethyl)ethyllacetamide are
obﬁained in the form of én fonﬁhité solid meltiﬁg at
about 105°C to become pasty. 1H;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 (£, J =



tenperature in the region of 0OC and is then filtered $0e¢HpRIFHO4 sinter
funnel. The filtrate is concentrated under reduced pressure (2 kPa) at a

t enperature.i:a-t.he.regi.on of 40C and is then filtered ‘-é'lkqdq’l?&]-r?c inter |
funnel. The crystals are taken up in 100 cnB8 of water, I 1'tered” agai n,
washed wi th petrol eum ether and dri %d“} 25 in a fume cupboard at ‘room
tenperature. 1.45 g of diethyl 2-(acetylam no)-2-(3-thienylnethyl)nmal onate’
are .obtained in the formof a white solid nelting at about 9 Decenber
2004 ST00019- PCT 67 92C. After evaporation of the filtration solvent in.
anbient air, the residue is taken up in 150 cnB8 of water and is then

filtered e J nt.ar. f | . . The, yel ow ol i bt al i s.washed with
50 cnB ofsj'vrzf’a'?{ezf' ;in ‘i's '?bfh%%d’dﬁgs_olgveaélc?rﬁi fgz cngug)f gi)gﬁﬁguk det hanol ,

fol  owed 7 hy £rayst al Ig.zat iqgn by addi tien pf_ f.wat After :
filtration, washing with SQpi'rresa%g (I:dﬁ%’ 631? pgstsrao euanzéthgirH)a’nd t hen drying

in a fumeg cupbeer ¢ &l g.eomz t';ermgr_ature, 6.57 g of diethyl
2- (acetylam no)-2--(3 10 thienyl methyl)mal onate are obtained in the form of

a white solid nmel Hubg-lat(2a)ow- @Gt v iAMNMR )spectIum (300 MHz, (CD3)
250-d6, Sin. ppm) : 1.18 (t, J =7 Hz : 6H) ; 1.98 (s : 3H); 3.50 (s.:
2H); 4 leNignyl)propanocat4t) 3 .9%. 80 oforepa@ebrdum ydrddeern 1H); 7.14 (broad s
1H); 15 7.46 (dd, J =5 and 3. Hz 1H); 8.20 (broad s : 1H).

3- ( Br onofEREnate epidens -can bé geépaiedd waterdamg tddéd €oumi er and P.

Cannone; "Bull ..gSoc.. Chim Fr. 1971, 3299-3306.
_ stirre ‘solutlon{ under an inert atmosphere, of 2.41 g

of ethyl 2—(écetylamino)—3—(3—thienyl)propanoéte 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{esgﬁzﬁ (2 kPa) at a temperature in the reéion of 33°C
20 and 25 cm’® of ethyl acetate are then added to the
fesidual aqueéus 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 undér

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

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




20 Exanpl e 6 [3-(2- Am no-4, 5-di hydr ot hi azol - 4- yl ) pheny|jecember 2004 _
(1-i m noethyl)am ne 0.15-g of benzyl ethani m dothioate 25 hydrochl ori de and
then 5 cnB. of ethanol are added, under. an inert atnosphere and at a
tenperature.in.the region of 0C, to a stirredmsolutio%Tgbdlggﬁd%cﬁ 4-( 3-

9 Decenber 2004 STO0O0I 9- PCT 68
am nophenyl) - 4, 5-di hydro- 1, 3-t hi azol z&yl am ne in 15 cnB
m Xxture is stirred for 1 hour at about OC and then for

mxture is maintained at a tenperature in the region of

The react i gdedides @R )2‘%\? rﬂ%%%eﬂp%&!ééq%gﬁeo rgs: ulrgs

tenperature in the region o e resi ai ne

10 cnB of eeiyer @nd tohes3Qldti-an dod -‘@as(@cghqé‘@ﬁ%ﬁe&

The aqueous solution is concentrated under the a

of ethanol. The
2 hours at a
tenperature in the region of 20C A further 0.030 g of benzyl
et hani m dot hi oate i-s added to conplete the reaction, after which the

45C for
£ 45
L

24 hours.

kPa) at a
en up in 30

cc_ﬂleor onet hane.
ions and t he

sol i d ‘obt aibtediren ithahd rdr aifed YeamadiiieetdRarna fditangd
and purified by chromat ography at atnospheric pressure 15 on a col um of
silica gelaf pardutc|76°gi.ze 40-63 ; nmass 63 g), eluting with a .
di‘chl or onet hane/ net hanol / aqueous ammoni a m xture (12/3/0.5 by volune). The
fracti ons contai ni ighvtle 2eXpeetyd apiadict3 -g3e ttdldngatied. These
are conbi ned and-t hen evaporated under 20 reduced pressure (5 kPa) at a
tenperatuﬁgqgfgpﬁgxwe@pgﬁ_g of lithium iodide are_added in a

singlé portion to a stirred pale yelidw solution, under

an inert atmosphere, of 7.7 g of diethyl 2-

(acetylamino)-2- (3-thienylmethyl)malonate in 62 cm® of

10 dimethylformamide, and the resulting mixture -is heated

in an oil bath at a temperature in the region of 128°C

for 19 hours. 6.6 g of lithium iodide are added and

heating is céntinued for 5 hours. The reaction medium

is then evaporated under reduced pressure (2.4 kPa) 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

3

are cqmbined; washed with 30 cm of saturated aqueous

g

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 under cold conditions. The

3

crystals are taken up in 40 cm’ of petroleum ether;

ground in a mortar and then filtered off on a sinter

25 funnel and dried in an oven under 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-

air-dried

fractions



of 40C. 0.100 g of [3-(2-am no-4,5-dihydrothiazol-4

9 December 2004

yl ) phenyl]-(1-i mnoethyl)am ne is obtained.in the form of a white solid

nmel ting at 180C.  H NMR spectrum (250 Mz,

(CD3) 2S0-d6, with addition of a

f ew dr-ops of+25: CDBCOOD-d4, S in ppnm): 2.28 (lnres.” MFMOOOIZ/HPCT. 18 (dd,

] = 12.5
J =

L 1H)

J =8.5:

filtered;lidf (5138 cakd3 s(dghshbd wid R THE of MAter3 dhtl t he

5and 8.5 Hz : 1H); 3.80 (dd, J = 12.5-=end 8.5 Hz : 1H);

5.30 (t,

8.5 Hz : 1H); 7.21 (broad 9 Deceitber 2004 ST00019-PCT 69 d, J = 8.5 Hz
7.27 (broad s : 1H); 7.36 (broad d, J = 8.5 Hz 1H.); 7.49

(broad t,

Hz : 1H). Benzyl ethani m dothi oate hydrochl oride can be obt ai ned
by applying the nmethod described in patent WO 5 96/ 19440. ‘
4- - (3- Ami nophenyl ) -4, 5-di hydro-1, 3-thiazol -2 ylamne : 3 g of zinc powder
are addedyhMid hscltid malgrimat ot tamper B0TE. i'H NhR segicorued (200, to a

suspenS| on of 2.4 g of 4-(3-nitrophenyl)-4,5-di hydro-1, 3-thiazol -
2-yl anmi nétwy.dr 6ihl) 080 dés.i ® 56 eEmof 185% b(y:,vél @g iz aé‘éi)l,c acid. After
stirring. for 20 mnutes at room tenperature, the reaction nediumis

10

filtrate

is then concentrated under reduced pressure (5 15 kPa) at a tenperature in

the regi offldf JSOT: 14mnd g dife obtthl ndtt 4% F%ern %513 i rft 1 heol

iI'Ris o%

t hyl

oncentrate under t itions as above.
er‘at]lfﬁ i‘s OrQEpgjaif'ed] a cad'ffg ﬁﬂg prio x"?C)j:bt MBS i s taken up

in 100 crrﬁ.4520(é)c{’ abce__j[ q§|i I3e Hamd f| ersedﬂ T(l}f,- le I trgatf [ S

10

15

20

25

Diethyl 2-{acetylamino)-2-(3- _
thienylmethyl)mélonate: 1.5%4 ¢g of sodium are added,
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

- 78°C for 20 minutes. A solution of 16.5 g of freshly

prepared 3- (bromomethyl)thiophene in 50 cm® of ethanol

is then added-and-heating is continued at this same
temperature for 19 hours. The reaction medium, which-

contains an insoluble white material, is cooled to a

e

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

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”
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 .

and t hen



concentrated as above and taken up in 60 cnB of water .9 Dddagnbiengodaibl e
material is filtered off, while the filtrate is made al kaline by addition
of 7 cnB of aqueous IN sodlun1hydrOX|de solution. The insoluble 25
“material is-separated=out by filtration and the .. filtr g ool sagg
concentrated as above, and taken up in 40 cn8 of a

di chl or omet hane/ net hanol / aqueous ammogj a 9 Decenber 2004 ST00019- PCT 70

m xture (40/5/0.5 by volune). The insoluble nmaterial is filtered off and-
the filtrate is concentrated as above. 4.2 g of a yellow oil are obtained,
and are purified by chronatography at atmospheric pressure on a colum of
-5 silica gel (particle size 40-63; 100 g of silica), eluting with a

di chl or onephene/ At BANSLABEHEOLSH AFOMA £ 4 iy volune). The
fractions containing the %?oduct are conbi ne :ﬁjtﬁgﬁﬁéonce2¥rated (5 kPa)

at a tenpeambiesti8itheth€ g o8i@he 40€. tdd & Oifn 4B P of wate
am nophenyl ) -4, 5-di hydro-1,3-thiazol-2-ylamne is obtained in tﬁe form of

a yellom/s@mddlﬂethemgfalteﬂédCbn a sinter funnel. The yellowish

4- (3-Nitrophenyl) -4, 5-di hydro-1, 3-thi azol --2- ylam ne hydrochl oride: The
process |ss®b¢$o¢h@ﬂﬁ@&dlxsJﬁhib@anrtm 5Gtart pfigwakth 4nd7ig of
N-(tert-butyl)-N droxy-1-(3-nitrophenyl)ethyl] thiourea and 44 cnB
of aqu%ou%h%ﬁJﬁ%ﬁﬁQkﬂﬁ%r¥% i@’ &fd abisiod uex ethenpd, faiboaeded at a

tenperature in the eglon of 100C for, 2. h 30 nln After an identical
wor k- up, gxﬁ ¥%gatlon by addition of 25 cm’® of water. After

filtfétlon, washlng 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 épe;trum (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-



-. 20 nitrophenyl)-4, 5-di hydro- 1, 3-t hi azol - 2-yl ami ne hyPFEAPEF AA* ar e
obtained in the formof a cream colored solid nelting at 232C. N
(tert-Butyl) -N - [ 2 -hydroxy-I -- (-3 -- nitrophenyl)ethyl]thiourea: The
procéss‘i's p&fformeéd as 25 in Exanple 2, starting wiS¥00R Sy RIT

2-am no-2- (3 nitrophenyl)-1-ethanol in 170 cnB of ethanol containing 85
cnB of dichloronethane and 4.6 cnB od8tern-butyl 9 Decenber 2004
ST00019-PCT 71 isothiocyanate, at a tenperature in the region of 20C for 3
days and then at a tenperature in the region of 60C for .7 hours. After
~addition of a further 0.35 cnB of tort-butyl isothiocyanate and 16 hours at
a 5 tenperature in the region of 60C, an identical work-up gives 5.7 g of
N- (tert-bmiybphehlyd){2; hiydiloxgrd-1(3-tinidzaptenyl Jeidy|in i Dussa in the
formof an ocher colored solid nelting at 162C.

2- A no- 20€3ehh@n©phe’ﬁly¢e)m1xemmm sTierdd fencedwus perdlgrwted as in
Exanple 2, starting with of ethyl 3-nitrophenylglycinate in 20 cnB of
ethanol  GFE haOdZBBe’g @rs%&iﬁw%o?‘b@o‘?ﬁ?fﬁl%e%% irburhe aregion
tenperature-in the r g| on of 20C. After, an identical . work--up, 0.200 g of

2- ani no- 29f 32 H.‘Fro%h RyEheY _Qihthay ab henpph AR AHBIGRR of an -
o o oboneenafidRhetn oo Rt i Redfbotbb S St e |
mixture is maintained at a temperature in the 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 . rﬁult.: 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



Et hyl 3-nitrophenylglycinate: 2 g of 3 20 nitrophenyl ¢l Baiendeare0heat ed for
20 hours with stirring at a tenperature in the region of 100C in 100 cn8
of absolute ethanol containing 20 cnB of 6.5N hydrochloric ethanol. The

" suspension-is-fi-ltered-at a tenperature.in the regi-ongahopQe.plhe filtrate
I's 25 concentrated under reduced pressure (5 kPa) at a tenperature in the
region of 40C. The residue obtained ¢ taken up in water and then-
extractéd with about 100 Decenber 2004 ST00019-PCT 72 cnB of ethyl .
acetate. The aqueous phase is made al kaline. by addition of sodium
carbonate until a pHin the region of 10 is obtained. The nediumis
extracted with ethyl acetate; the conmbined extracts are washed with 5

aqueous sodi ug shiosi flg soiyj i on, 2?”[1?905&%’? ngg,gpswuga X Ixfo%téf and

t hen- concentrat ed under reduced pressure ethyl

3-ni tropheayl gl ycgnatazi s 1@p! aj negl {&gg@gordnmg H PI = 0.38
ina 95/5 by volune m xture of dich or onet hane/ met hano d a Nbrck

60F254R silica pIateEenzﬁlh&tm&m&mﬂu@ﬁﬂﬁﬁaﬂééhydkd&hy@rqﬁep@5§§§bunl nitrate
are added slowy, at a tenperature in the region of OCwth stirring, to a

m xture ofokt&ingdoby &@pplying -the pherhdd)ldesicrd bed 8 ncpRrehtIql sul furic
acid and 15 the tenperature is then allowed to return to about 20C. The

soluti o ob®4l9®#0is poured into 30 cnB of ice-cold water and then brought

to pH 7 by addition of 18.5 cnB of 10N sodi um hydroxi de, at a tenperature
bel ow ~(3—Am1nopheny1) . 5- dlhydro 1,3-thiazol-2-

ylamiﬁe': 3 g of zinc powder are added, with stlrrlng
at a ;empera;ure 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
g .
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® df-
- 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



50C. -, The mixture is stirred for 2 hours and then ' 20 offddesited20odhe filter
cake obtained is washed with twice 50 cnB8 of water and then dried..0.60 g
of 3-nitrophenyl- glycine is obtained in the formof a creamcolored solid
mel ting dt 230C 25 Exanple 7 9 Decenber 2004 STO00TSRFRY0H%-PCT t
(+)-(4R) - 4-Benzyl - 4, 5-di hydro- 1, 3-thi azol -2- yl am ne hydrochl ori de The
process is performed as in Exanple 20 starting with 2 g of
N-(tert-butyl)-N-((1R)-2-hydroxy-- 5 1- (phenylnethyl) ethyl ]thiourea and
20 cnB of aqueous 6N hydrochloric acid. The reaction lasts 1h .30 mn.
After cooling the reaction nmass to a tenperature in the  region of 0C, the
- solution is concentrated under reduced pressure &5 kPa) at _a tenperature
in the rewixdmre) GF0/400. - SChys valllungat.i dheofinsRéuble vhtarnad L8 initiated
by addition of diethyl ether- The resulting precipitate is spin-filtered,
washed vﬁﬁ#¥QQMQ§39ﬁ£Gﬂﬂ§ tére éﬂéﬁﬁ?ﬁeeﬂﬁeFoéﬁﬁnFﬁégeérPédaﬁﬁﬂﬁr reduced

pressure .(10 Pa)_at a _tenpergture in. the region of 60C. .The 5 product is
purified%S%tﬁﬂgQKfiﬁeﬁk£$ﬁ”%0§r@n§%5913?€hISpgnﬁfﬁaﬂﬂrﬁgiﬁds%Yrring for 30
mnutes. After  filtratiqon of the suspensign, the filter cake is washed
With i SRTGRSAFTAI A STORIEREIA CaRd oS Reftari SATUHASE he same

Cohditg(NE&f%%aa%gM?%ﬁ%fkﬂ%fg.g&%é'gﬁak3g; 100 g of silica),

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 aminophenyl)-4,5-dihydro-1,3-thiazol-2-ylamine is
obtained in the form of a yellow soiid meiting at
152°C. |
4—(3—Nitrophenyl)—4,5—dihydro—l,3—thi§zol~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



20 4- phenyl net hyl - - 4, 5-di hydro- 1, 3- t hi azol - 2-yl ani ne RyFGENELAPUE are

obtained in the formof a white solid nelting at 168C. 24 g (a n = +8.7
0.3 at a concentration of 1% i n nethanol). _

N-(tert-Butyl)=N -[(1Ry-2-hydroxy-l 25 (benzyl)ethyl]thserooeas-bhe process.
Is-perforned as in Exanple 2, starting with 5 g of (R-.(+)2-amno-3 9
Decenber 2004 ST00019- PCT 74 phenyl -1 -7ar opanol in 50 cnB of ethanol and 5.7
g of 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 (phenylnethyl)ethyl]thiourea are
obtained in the form of a white solid melting at 107C. anple 8 10
(1)-(4R) -disqhiCamboatenzy Ja -temdeditipdl dnl chd- reliiaao0lr2oyban ne .
hydrochl ori de The:-process is perfornmed as in Exanple 2, starting with 2.3
g of N-(terkamhut ygys Nnd (tHRn 2t hy dremperktiidecdnbexgbeazybhebhyl ] thiourea
in 25 cnB -of 15 6N hydrochloric acid for 18 hours. After concentration of
the reacti P & e7ytl’fﬂl7éfrs + @dibead sidddsone of5ak Paythatr a.Benpefature in
the region of 55C, the residue is taken up in 20 cnB of acetone and is

then concerfts ftEd A drPdhiosyamséee 286ndbt honss Thear esi due obt ai ned
5 temperature in the region of 60°q, an identical work-up
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—(é—nitrophenyl)wl-ethanolz The
10 'proceés is performed as in Example 2, starting with 1 g
of ethyl B—hitrophenylglycinate in 20 em® of ethanol
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 |
dichloroﬁethane/methanol, on a Merck 60F254r silica
pléte).

b

S e Ethyl 3-nitrophenylglycinate: 2 g of 3-
E 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
température 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 obtgined

is taken up in water and then extracted with about 100



20 is purified by chromatography under a pressure of ZDD&Ranksr 2804on, on a
colum of silica gel (particle size 40-.63 L; . mass of- silica: 100 g) ,
eluting with a chl orof ornf net hanol / 20% aqueous anmoni_a %i ture (12/6/1 by
vol ume) and ‘€ol'l'ecting 30 cnB fractions. Fractions 16528 Pégggcg?e conbi ned
and then concentrated under reduced_ _pressure (5 kPa) at a tenperature in
the region of"" - 40C. The solid obt dPned is dissolved in 10 cnB of 9
Decenber 2004 "ST0001-9-PCT 75 aqueous 6N hydrochloric acid and is then
concentrated 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 solid is obtained, which is dried
for 5 hos Ph ghhvdvereketeocThenagreregubBaspr éssBprde( 8lkad)inep. 650 g of

--(4R) -4-_ (3- b o] |) -4, 5-dihydro-1, 3-thi | -2 yl am
byl ochi OB FAHE 6 SR RETkoRAts: B o @ dibr B sof i 1 ol {1 ng at
151C. D 5 +13. 1Q O. t, t | .0f 0.5% ] t, ).
N (ter - BRGE NEPLRT: £t - RS ety e eArRatR FEfitbur ea: The
PrOCESS |GaBA LR e 25,1 ERRITER LR B P3G

(2R) - 2- am no- cafboxyphenyl -1- propano i'oride in 20 cnB- 15 of
ethang) , AAnoti® faildd @H¥ralNecAULibn! G f vt wlidnds gt hi ocyanate.

After heating for 21 hours at a tenperature in the region of 60C and an

i denti calsuiWeite Whd Zhdh @ookebitirbellt Rinddr) TG ldeRo &= OXs | -
S(3=car boxybenzyl ) et hyl ]t hi ourea are obtained in the

kPa) ati 40°C. 1 g of ethyl 3-nitrophenylglycinate is
obtained in the form of a yellow oil. (Re = 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 allowed to return to about
20°C. The solution obtained is poured into 30 cm® of
ice-cold water and then brought to pH 7 by addition of
18.5 cm® of 10N sodium hydroxide, at a temperature below
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



.20 formof a light brown foam (Rf = 0.33 in a 12/ 6/ £ RFPEMPST aR%* mi xture
of chl or of or m met hanol / aqueous anmmoni a, on a Merck 60F254R silica plate)
(2R) - 2- Ami no- 3-( 3- car boxyphnnyl ) -I -propanol hydrochl oride: The process is
performed as it'h Exanmple 25 2, starting with-1.::96 g of-sT000i9-pCT

N[ (1R) - 2- hydroxy-1-(3 carboxybenzyl)ethyl]acetamde in 14 cnB of aqueous
6N 9 Decenber 2004 ST00019-PCT 76 hydrochloric acid heated at a tenperature
in the region of 100C for 17 hours. After an identical work-up, 2.16 g of
(2R) - 2- am no- 3- ( 3- car boxyphenyl ) - 1- propanol hydrochl ori de are obtained in
the formof a white solid 5 nelting at 194C -

N--((I Rl -2-Hydroxy-I|-(3-cyanoberizyl)ethyl] acetam de: The process is
perforned as in Exanfdle- @R)-4stBuridyvig- a3 idnRir-of, ©tdWlazo1-2-
(2R) - 2- acet yl am no- 3--(3- cyannophenyl ) propanoate and 1.23 g of sodium

bor ohydr i delargrien I8Glnad lofrigtehanol and working at a tenperature in the
region of -30C. After stirring for. 16 hours at a tenperature in the region

of 200C, the reacti dRemBFoRfss ¢ sewmpdicared wedem Eeduede: (@.essure (5 kPa)
at a tenperature int%‘Pe regi on of 45C and the residue 15 obtained is then
stirred i PR Y 2160 odndl-ditenfaiatydn dNrod (dR8 -8 hetdryixyacet at e. -The

organi G phase.i s .separated. o fter settling hag taken place and-the
aqueous% pﬁas@*ﬂ%‘ﬁ’é‘ﬂe&%ﬁé&%&wﬂﬁ t?‘\?moé‘é’efoﬁn@nﬁ%oﬁmet Al ageeousebN The
organic e re C i;ned,and then 20_washed with tw ce 50 cnB of
ma?er, dr?%@ﬁg%§%2ﬁg§n§g?8ﬁlghe reac%lon lasts %h"30 min. After

cooliffy the 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 resulting
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-



sulfate, filtered and evaporated under reduced pressuredemteraiop t a
tenperature in the region of 450C. 2..13 g of

N-{(1R) - 2- hydroxy-1| - (3-cyanobenzyl )et hyl ] acetanide are obtained in the

f or m:of -a: whirt'essolid: "(c2, = +7.5 25 '0.6 at™a concesTo@0L9nPOT 0.5% i n
met hanol ). 9 Decenber 2004 ST00019- PCT 77 Et hyl :
(2R) - 2- acet yl am no- 3- ( 3- cyanophenyl )74 propanoat e: The process is perforned
as in Exanple 2, starting with 11.39 g of ethyl (2RS)-2-acetylam no- 3-

. (3-cyanophenyl ) propanoate, 17.39 g of ammoni um hydrogen 5 carbonate and 0.1
g of a-chynmotrypsin in 200 cnB of water and 70 cnB_of acetonitrile. After
stirring for 24 hourssat a tenperature in the region of 20C and an ‘

i dent i cal ph@ikt 1 progéh@l ofn €3 Mydm{ 2 -Xlaaeilylamd -7 g of
3--(3-cyanophenyl ) propanoate are obtained in the formof 10 a bei ge-col ored
solid. (Rfertthwifyl nsoddidd/20aty avoh unempexstmeeoinntehet anol / acetic
acid/water, on a Merck 60F254R silica plate) Ethyl o

(2RS) - 2- gt ho2 @Q ey akfoghetys ) A@t@pa@l@ai@entrheabrweeks i s performed
as in Exanmple 5 15 starting with 14.9 of eth 2-acetyl am no- 2- ( 3-
cyanobenz‘%’)r?airbrfat%f B0l eprpf- h&%ﬁwjdhhﬁs ?H]ﬁl U?ﬂ%ﬁ@?ﬁ%y &nd 150 cnB of dry
dlrreth rmam de. After stirring for hours. at .a ,tenperature in the -
regi on of? WlWWXPﬁ}fﬁrﬂ hiurea c%?e‘ab‘f%l?%‘anar?e &r 5PGfe. 1500 cnB

of 20 vvat r_are adde e mxture is extracted with 3 tinmes 300 cn8 of
et hyl ace‘f t%. hﬁtﬁ?e ‘gltjrcg ! nﬁ?te% dri ed over magnesi um sul f ate,
flltered and %

"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 (partlcle size
40*63u;:mass of- silica: 100 g), elutlng 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



_concentrated under reduced pressure (5 kPa) at a tenﬁé?ﬁ?ﬁpﬁr?wy%he regi on
-of 45C. After drying in an 25 oven at a tenperature in the region of 40C

under reduced pressure (10 Pa), 11.39 g of ethyl (2RS)--2
acet ylram no- 3-{3- eyarnophenyl ) propanoate are obt-ained i-sr8obeeecpbgr 2004

- STOOOL19- PCT 78 the form of a beige-col ored paste.

(Rf = 0.51in a 90/10 by

vol ume mi xture of ethyl acetate/cyclohgxane, on a Merck 60F254R silica
pl ate) Ethyl 2-acetylam no--2-(3-cyanobenzyl) 5 nmalonate: The process is
performed as in Exanple 5, starting with 27..7 g of diethyl
acetam domal onate, 25 g of 3-cyanobenzyl brom de and 3.2 g of sodiumin

400 cnB of absolute ethanol. After an identical work-up, the cooled

Masfudond idnt ehegodnd othe hidilehneake Eﬁeﬁchﬁ?Qﬁgrgkgg.tmnce 50

cnB8 of ethanol and then with twice 50 cnB of water

reaction

After

ryrng in an

oven under asguerdouplessareerl@akahgatipa thenpesativkeoblatReqgr gi on of

40C, 21.98 g of -a white powder are obtained. The
esfuneetdnéPajhd Srasuat L wgpisd Lilel ¢ md teri£ni po of
obt ai ned, which is taken up in 100 cnB of water and

under redudéd g

foamis-

filtrate i s evaporated

.50C a

extracted

with 100 cﬁﬂieﬁr@ﬁh?ﬁfacehetéléﬁdathemStmpneenSﬁateﬂ at theveanm sol vent.
The extracts are conbined, w shed with twice 50 cnB of-water, dried over

magne3|

Ghlﬁ@léélﬂétébtﬁﬂpﬁév eWhagh éﬁaéeﬁaﬁeﬁonnaehouesucedapressure

(5

kPa) at a te eratﬁg g %He re ion of 45C. The residue obtained is taken
n

up in 20-c¥S

10

15

.20

25

gr © duced pressure (8 Pa). 0.650 g of
(+)—G4R)—4—(3~carboxybenzyl)—4,S—dihydro—i,B—thiazol—Z—
vlamine hydrochloride is obtained in the form of a

beige-colored solid melting at 151°C. (di? = +13.4 +

0.6 at a concentration of 0.5% in methanol).

N- (tert-Butyl)-N*- [ (1R) -2-hydroxy-1- (3-

carboxybenzyl) ethyl]lthiourea: 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®.

of ethanol, 4.2 cm’ of triethylamine and 1.7 cm® of

tert-butyl isothiocyanate. After heating for 21 hours -

at a temperature in the region of 60°C and an identical

work- -up, 2.31 g of N—(tert -butyl)-N-{{(1R) 2 hydroxy 1-

ﬁ(3 carboxybenzyl)ethyl]thlourea are obtalned in the

form of a light brown foam. (Rg = 0.33 in a 12/6/1 by
volume mixture of chioroform/methanol/aqueous ammonia,
on a Merck 60Fissr silica plate).

(2R)—2—Amino~3—{3—carboxypheny1)—1—propanol
hydrochloride: The process is performed as in Exampie
2, starting with 1.96 g of N-[(1R)-2-hydroxy-1-(3-

=

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



crystals obtained are spin-filtered, washed with ethapghcamhydphed in an
~oven under reduced pressure (10 25 Pa) at a terrperature I n the region of
40C. The two crops are combined to give 31.94 g of e Decenber
2004 ST00019- PCT 79 ‘acetyl am no- 2- ( 3- cyanobenzyl) rral §W§981?ﬁ99ﬁe formof a
~white powder nelting at 138C. Exanple 5

(+) - (4R) - 4- (4- Ami nobut yl ) - 4, 5- - di hy&’rﬁb 1, 3 thiazol -2-yl anmi ne

di hydrochl ori de The process is perfornmed as in Exanple starting with 5.9 g
. of benzyl (5R)-5-([(tert 10

but yl am no) car bot hi oyl ] am no} - 6- hydr oxyhexyl carbanate in 40 cnB_ of
aqueous 6N hydrochloric acid at a tenperature in the region of 100C for 3
hours. Aftvsiroaldruamt eatichhestadhat endidmpenaddingnigndde rediioad pressure

. (5 kPa) at_a tegerature in the region of 15 50C,_ the residue obtained is
t aken up 9% I@Rsndioradd havers < didé it & %Cr?lumﬂc‘tuﬂi’e ZbdPe

~conditions. The paste .ob |ned|sc al e trityration froman
- et hanol / r?etoﬁFar&% )m?ﬂaﬁ‘}"‘élo(% Cﬁé@)th “Fﬂé '37' P8 Care-filtered of f,

: hed n I . .
' (+)S (e4R\)NI I e anq%al r rltfl 1 %?rglz&fgf‘ f/’rh rtﬁengo&il%/drochl oride

areo k%%q__ef c;E)Sof a white SO|Id melting at 188C. ((' +16.2 0.7
at a conce Fation of 0.5%in nmethanol). Benzyl (5R)-5-([(tert-butylam no)

N-[ (1R)-2-Hydroxy-1-(3-cyanobenzyl})ethyl]-

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’ Qf
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 orgénic 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}.



25 car bot hi oyl ] am no} - 6- hydr oxyhexyl carbamate. 1.78 g go?ecembteﬁ?%% chl ori de
and then 1.6-g of sodi um borohydride 9 Decenber 2004 ST00019-PCT 80 are
added, under an inert atnosphere, to a stirred solution of 12.7 g of ethyl
(2R) = 6-([ (benzytioxy)- <carbonyl]am no}-2-{[(tert-butyl aTo)eeseihi oyl ] -
.am no} hexanoate in 130 cnB of ethanol and 65 cnB of 5 tetrahydrofuran,
cooled to between OC and 5C. After s¥¥rring for 16 hours at a tenperature
in the region of 20C A further 0.4 g of borohydride is added and the
. mxture is maintained at about 80C for 4 hours. The reaction nmediumis
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 resi deehght a2Red2i-sckakBamifol P 83 - & &bk pane/ et hyl
acetate m xture (85/15 by volune) and left under cold conditions at about
5C. The 15pgopstebkeneTheoruotess $pi peffbtmeddadntn peidprs Dy
chromat ography at atnospheric pressure on a colum of silica gel (particle
si ze 40- 638taasangf wikhi ¢4:3800 of) ety it [2RS W 2 Facetdr thhinieret hane/ et hy
acetate m xtuze (85/15_by volune). The fractions containing the 20
expect ed prodG¥ERSPBeRyl| REPRanoThesel T r 3ty o ammorgiombimatkageh t hen
concentrated. . under redqu eg gre sure (5 kPa) at a tenperature in the

ben

f egi on gf 286??8? egan £ . yP (3F5hy@9¥TYp$in in 200 cm’ of .
i A SR R e R e
' hours‘at a temperature in the region of 20°C and an
identical work-up, 5.40 g of ethyl (2R)-2-acetylamino-
'3F(3—cyanophenyl)propanoate are obtaiﬁed in the form of
10 a beige—cdlored'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 dimethylformamide.‘After stirring for
5 héq:s at a temperature in the region of 150°C, the |
weaction mass is cooled to room tempeféturé. 1500 cm® of
20 water are addgd and the mixture is extracted with 3
times 300 cm® of ethyl acetate.. The extracts are
combined, dried over magnesium'éulfate,.filtered and
concentrated under reduced preésure (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



0.5%in methanol). 9 December 2004 ST00019- PCT 81 Et hy|December 2004

(2R) - 6- ([ (benzyl oxy) carbonyl Jam no}-2- {[(tert-butylam no)carbot hi oyl ]

am no) hexanoate: The process is perforned as in Exanple 2, starting wth
7.4 g -of ethyt+(2R)*=2<am no- 6- {[ (benzyl oxy) car bonyl ] SS08/LAcPREXanocat e
with 5 cnB of tert-butyl isothiocyanate in 200 cnB8 of anhydrous ethanol at
a tenperature in the region of 20C78Bor' 20 hours. The reaction' is.
conpleted by addition of a further 1 cnB of isothiocyanate and heat | ng
for 2 hours at a tenperature in the region of 10 80C. The reaction nmedi um
is concentrated under reduced pressure (5 kPa) at a tenperature in the
region of 40C. The residue obtained is taken.up in ether and

concent r aties - Bgparh No £1nd @re itdee- calloee < gaditid .on®: $30g50f iat Ayb0/10

(2R) - 6-{[ (benzyl oxy) car bonyl ] am no}-2-{[ (tert- 15

but yl am riey cashotdirviztars rmd} kdtgrostce tarte /ohtcdioledaie, towe &f orm of a
colorless oil.” ((x 20 -12.5 0.5 at a concentration of 0.5%in nethanol).
Et hyl (2RfexclkantQiess- Fiibenzpleoks) car bonyl ] - am no) hexanoate: 3.9 cnB of
thionyl chloride are added 20 to .a stlrred sus%a ogn of 7.9 g of -

(2R) - 2- am no- 6 {[(M&(ﬂc@ﬁyﬂ@%ﬂﬂ“za Z¥ldcid (NE-CBZ-D- .

lysi ne 20 anh dr ous, et hanol oI ed.to rature. in the

regi on ofmal t9”neT %5 T @99, ag HBUP%‘aH’Pitem 3 terrperature and
e AT SR, S, 2
of 3- cyanobenzyl bromide and 3.2 g of sodium in 400 cm®
of absolute ethanol. After an identical work-up, the
cooled reaction mass 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

20 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- .



9 December 2004 ST00019-PCT 82 pressure (5 kPa) at a ﬁ%%%%¥%6ﬂ2804

in the

region of 40C. The residue obtained is taken up in 200 cnB8 of ethyl
acetate and the resulting solution is washed with aqueous sodi um carbonate
sol ution and then Vi'tti"dqueous 5 sodi um chl ori de Sol-uti¥kAO0MEe-RIMani c
solution is dried over magnesiumsulfate,: filtered and concentrated under

reduced pressure (5 kPa) at a tenpera¥fire in the region

of 40C. 7.4 g of

et hyl (2R)-2-am no-6- ([ (benzyl oxy)- carbonyl]am no} hexanoate are obtai ned
inthe formof a 10 pale yellowoil. (a Da = -11.7 0.6 at a concentration

of 0.5%in nethanol). Exanple 10

(-)-(4S)-4-(3-Ni trobenzyl)-4,5-di hydro-1|,3- 15 thiazol - 2- ylanlne

hydrochlorP&@tYﬁémﬁﬂ@césé3r§Yp@ﬂb@nnE&)amaiqn&kanpmetﬁe fetmrdfng Wth

N (text- bu%§ %--N‘ [(1S) - 2- hydr oxy 'Eé%E ni trobenzyl)ethyl] thiourea in 80
o]

cn8 of aqu e6R°W98Fo@ﬁﬂBFP6 aki 4

e heating tine is 7 hours. The 20

product is isolated in an identical manner-and then purified by
chromat ogr aphy under an argon pressure of. 80 kPa, on a colum of silica

gel (parti§#§ﬁ§¥§§g4o- - 63; dianeter 3.5 .cm height 30 cm), eluting with a

di chl or one

hanol m xture (95/5 by volune). The 25 fractions

correspgnding to the expected product are collected. These fractions are

conbi ned and then 9 Decenber 2004 ST00019 - PCT

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

. thla;%l 2—y1am1ne dihydrochloride

The process is performed as in Example 1,

starting with 5.9 g of benzyl (SR)—S—{[ftert—

10 butylamino)carbdthioyl]amino}—6—hydroxyhexylcarbamate

in 40 cm’® of aqueous 6N hydrochloric.acid at a

temperature in the region of 100°C for 3 hours.

After

concentration of the reaction medium under reduced

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

a5

50°C, the residue obtained is taken up in ethanol and
then concentrated again under the above conditions. The
paste obtained is crystallized by trituration from an

ethanol /methanol mixture (8/2 by volume). The crystals

.ere;ﬁi;tered off, washed with acetonitrile and air-

" 20

dried. 1.3 g of (+) - (4R) -4- (4-aminobutyl) -4, 5-dihydro-

'1,3—thiazdl—2—ylamine-dihydrochloride are obtained in
20

‘the form of a white solid melting at 188°C. (o) =

25

+16.2 £ 0.7 at a concentration of 0.5% in methanol).

" Benzyl {(5R}-5-{[{tert-butylamino)-

‘carbothioyllamino}-6-hydroxyhexylcarbamate: 1.78 g of

lithium chloride and then 1.6 g of éodium.borohydffae



83 concentrated under reduced pressure (5 kPa) at a OdiserPenfed4 n the
region of 40C. 3.90 g of (-)-(49)-

4-(3-nitrobenzyl)-4,5--di hydro-1, 3-thiazol -2-yl am ne _hydrochloride are
“obtained in the forniof a white solid 20 5 nelting atS?968@19¢BCT .18.4
0.05 at a concentration of-0.50 in nethanol).

N-(tert-Butyl)-N -[(1S)-2-hydroxy-1-803- 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 aeatadded orundde mmuinesy tta tangsamrareat e & stikaedegi on of 60C, 3.7
15 cnB of tert-butyl isothiocyanate are added to the reaction nedi um and

heating isotwetreont idhicd § ot ethath t v P Hdulengylory )same tenperature.
ﬁ;:j(ra(r)xsnlC%ggﬁr’]ﬁ;{f%hk‘)%t%&Eﬁgf%%{ﬁyég“%%’@t%ﬁoy&] (2(1382 hg f(l)rm of -a
2t chl or oSNNI /T debUE T AR AoRg] BoReP Sl BORYBAR silica

plate)s (ElragediAfa: é%xlnéé PRSI der; Joofﬁr%%%i‘%'ocﬁhé%gg%h' oride: The

process IS per starti ng W t

N-T(1S | ) f .
A Egcei,bé@%rg%ﬂi%%%éo%g@gi&ﬁbﬁw 2 U dr AELAT S He 6 eRBogf agueous

20°C,<% further 0.4 g of borohydrlde 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}.



hydrochloric acid, for 10 hours at a tenperature in t%Degegtfiesg084 100C.
After cooling the nmedium the precipitate is filtered off and then washed
- wWith 30 cnB of acetone and 3 tinmes 50 cnB of ether, and dried in an 5 oven
under reéducedpressure (10 Pa) at a tenperature in thsnegienpefr 609C. The
filtrate is concentrated under reduce pressure (5 kPa) at about 50C. The
resi due- obtained is taken up in 30 caB 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-Hydroxy-1- (Behylr obrnzgl] [ ebdrydyloxy Rt A anfill) UACeSS S
performed -as in Exanmple 2, .starting with 7.15 g of ethyl (2S) --2-

(acetyl ani hb)test- b@tmlamD@@bﬂ@fbﬁﬂhiﬁyﬂkﬁminnmhékaﬁb4;6#rﬁﬁﬂlum
borohydride in 70 cnB of ethanol. After an identical 20 work-up, 5.8 g of
N[ (19 Pr@cemd%%xlyerﬂorf(@drﬁ$ riohefrarinle 6t hydteadstmniwdetarze 4obt ai ned in
the formof a_white solid nelting at 131C. Ethy

(2S) - 2- (ac®tYF AFRGY - @%F%TQWW@W%WQF@MYB@-W%M ed .
accor di g to. Rivier at_ al Chem g1995 - 2658. Exanple 11 9

Decenbe ?ﬁ%ﬁ%ﬁ%??ﬁﬁ'%&?% 5‘?%S°§SFeEtBEH yi 1§°ﬁ%%ﬁ9Yaﬂa§ed|hydro-
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’



'1,3-thiazol -2-yl amine The process is performed as in BREFHEMEEB2004¢ arting
wth 3.9 g of diastereoisoner Aof the N5 (tert-butyl)-N -((1S)-1--benzyl
2- hydroxypropyl)thiourea in 46 cnB of aqueous 6N hydrochloric acid, After
heating for*5 hoursat a tenperature in thé regi on ofTP§8&9-PCRe reaction
mass i s concentrated under reduced pressure (5 kPa) at a tenperature in the
regi on of 10 50C. The oil obtained i%2 dissolved in 50 cnB of water; the
solution is washed with twice 50 cnB of dichloronethane. The aqueous phase
is made al kaline by addition of 3 cnB of 30% caustic soda and then
extracted with 3 tinmes 50 cnB of dichloromethane_ The organic 15 extracts
are conbi ned and dried over sodiumsulfate- After filtration and’ :
concent r apressunaetS rictuc ettt PrieepreafErd Py e aaximerafiure in the -
region of 40C, 2.5 g of (-) - (4S, 55) -4--benzyl--5-nmethyl-4, 5

di hydr o- 1482€ hi Bize| rosidug Hetairedbiai WD MR He A Inc®0%6f a white solid
melting at 89C. (trans isoner). ((X20, -87.3 1.3 at a cqncentration of 0.5%
in. et har@Fyyl acetate -and yihe I\]“(‘%"lls'il-rig GO Hfdr‘“@ﬁ}lﬁ‘%ﬂ% hi our ea:

Th ' f d ' Ex le 3, st ' w.th 9.5 f

1Ie PR R L B ST, AR B,
f.7.86 -t - I 4S0ot hi oG Af e 2004

oo TS 1T e U BRI AP o 2

region of ,20C @&é@lﬁﬂ%ifﬂe%flé%eé%r% ERcdtrated under

reducg% pressure (5 kPa) at a temperature in the régiqn
of 40°C. 7.4 g of ethyl (2R)-2-amino-6-{[(benzyloxy)-
carbonyl]amino}hexanoate are obtained in the form of a

20 . '
10 pale yellow oil. (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 proceés is performéd as in Example 2,
starting with N-(tert-butyl)-N’-[(18)-2-hydroxy-1-(3-
nitfbbenzyl)ethyl]thiourea in 80 cm® of aqueous 6N -
Hydféehloric 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'siliéa 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 --



oil are obtained, and are purified by chromatography g[yﬁﬁnwgr%Q%%sure of

argon (50 kPa), on a colum of 5 silica gel (particle size 40, -63L;
dianeter 5 cm height of silica 38 cm_, eluting with a

di chl or onet hane/ ethyl  ~ acetate nixture (95/5 by vol une) STFABLY+RCTI ons -
cont ai ni ng di ast ereoi soner A are conbi ned and evaporated under reduced
pressure (5 kPa) at a 10 tenperature 8A the region of 40C 3. 98 g of

di ast ereoi soner A of N-(tert-butyl)-N-((1S)-I-benzyl -

2- - hydroxypropyl )thiourea are obtained in the formof a »vvhlte solid
melti.ng at 156C. By concentrating the fractions corresponding to

di astereoi soner B under the 15 sane conditions, 0.72 g of diastereoisoner
B of N (texeceutyajedl uides)reédubedzpredshydr ¢sykPapyhyt hi ourea is
obtained in the formof a yellow solid nelting at 116C

(3S) - 3- Ani HETRHHERTE - @bﬁlﬂ%mglqzheoéréaégs 3280 g pérfled redSas in Exanpl e

3, startin th 17.6 i)-tent but

(1S) 1- benzy Tﬁ'ﬁ/’ﬁ‘?lb‘i‘gﬁ )py‘?c%r@%-‘é éol h.318BigAgloR-wlexane and 61 cnB of
. 5N hydr [ xane rring for 16 hours at a tenperature in the

reg| on of Oﬁ%ﬁ%% }i]f? e‘ﬁ?'f%la{flle E% 5015‘8 9fof white solid -

(3S)-3- gmrﬁ@lﬂir@egwlzz?g&@ta ° are_ %pt pe, formof an 7

orange-colored oil as a mxturé of t Wo d| as ereoi sonmers (80/20). (Rf

0.25 in a 40/5/0.5 by 9 Decenber 2004 ST00019-PCT 87 vol une m xture of
di chl oronﬁ%%%lql%\@eﬁ%sln areoaelbn a Merck 60F254R silica plat e)

N-(tert-Butyl)-N’'-{{(1S)-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. (Rf = 0.61 in a 40/5/0.5 by
volume mixture of dlchloromethane/methanol/aqueous
ammonia, on a Merck 60Fa54r 51llca 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



tert-Butyl (1S)-1-benzyl-2-hydroxypropyl- carbamate: BheRrRees3504 S
‘perfornmed as in Exanple 3, 5 starting with 2.66 g of tert-butyl
(1S)-1-benzyl.-2 oxoprapyl carbamate in 25 cnB of ethanol, with 0.58 g of
sodi um bor ohydri dé*-After 4 h 30 nini at'a tenperaturéT0io®1Sr&CTegi on of
20C, the reaction mxture is worked up in an identical manner. 2.7 g of
tert-butyl (15)-1 10 benzyl - 2- hydr ox84r opyl car banate are obtained in the
formof a white solid nelting at 125C, as a mixture of the two

di astereoi soners (70/30). tert-Butyl (1S)-I-benzyl-2-oxopropyl- carbanate:
The .process is perfornmed as in Exanple 3, 15 starting with 5 g of
tert-butyl (1S)--1-benzyl-2- (nmethoxy(nethyl)amni no)-2-oxoethyl carbamate, 16
cnB of  a hylddcadt Lt ion aod 1idiet iyt nhQniesiitsn ot carn denpersatther irande 100 cnB of
anhydrous tetrahydrofuran. Once the reaction conplete, the reaction nedium
i s stirretkediom I8 2A00Ur sAkten ¢epbbnat tre medive rdy on of 20C. After an
i dentical work-up, 3.91 g of an orange col ored oil are obt ai ned, and are
puri fi ed B¥eIROMitDGHR tgre t%’épﬁ@il@‘?ﬂé’é@ﬁh ofith &) WM of silica
gel (particle size 63-20011; diametey 5 ¢cm height. 20 cm, 25 eluting
with di ctordsifditngend 'I?hetjffi‘%r%ﬁ%n%m é’dc-r ndl"“ﬁgl g51eAeiBxPBct ed product

are ¢ Iect ed. These ractions are c nd then co centrat ed 9
Dece _ et ?eﬁﬁ@e‘%ﬂ or s Sl R R
terrper at Wi Irneg}lhoen roefglé}fb@f '141’96 fll J.Zalge tcegrgc&%gate(dl%d r]‘"benzyI - 2-

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 are combined. 5.65 g of
(2S)—2—amino—3—k3—nitrophenylj—1jpropanol hydrochloride
are obtained in the form of a beige—colorea 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)-Znhydroxyel—(3—nitrobenﬁy1)—
_ethyl]acetamide are‘obtained in the form of a white
solid melting at 1316C.
Ethyl (23)—2-(acety1amino)—35(3—hitropheny1)-
propanocate can be prepered according to Rivier et al.,

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

Examgle 11 L



oxopropyl carbamate are obtained in the formof a whitegpsehid: s8d4 i ng at
62C. 5 tert-Butyl (1S)-1-benzyl-2-(nethoxy(nethyl)- .

am no] - 2- oxoet hyl carbamate: The process is perforned as in Exanple 3,
starting with26.5 g of "L- N-Boc phenyl alani ne, 22 ch8 &fT00019-pCT

N- net hyl nor phol i ne, 13 cnB of isobutyl chloroformate and 10. 14 g of

N, O di nethyl - 10 hydroxyl.am ne hydrocdf oride in 300 cnB8 of dichloronethane.
The product is worked up in an identical manner and then purified by
chromat ography at atnospheric pressure on a colum of silica gel

(particle size 63-200; dianmeter 6 cm height.25 cn), 15 eluting with a

di chl or onet hane/ net hanol m xture (97/3 by volune). The fractions

cont ai ni ng t he expect-€d- (48 oitict4 -aBentwl + Rateithy These-dilagiteons are

conbi ned and then concentrated under reduced pressure (5 kPa) at a

t enper at urle Irthirzeled onlafic®C. 17. 1. g of tert-butyl 20

(1S) -1 -benzyl - 2-[ met hoxy( et hyl ) am no] ~2- oxoet hyl carbanmate are obtained in
the formof a col orT}E%é)quSE(Ré;D@%Fmﬁ?ﬂaaﬁgﬂlB Eysangpl e e m xture of

di chl ororret hane nmet hano on a I\/Erck 60F254R silica Iate . Exampl e .
1I2 9 Decerftiét 4 @%50%_99 scpiggliastereoisomer A o p 1\} P

di hygf(?%:hﬁbééloé%&% é\tes‘sc dl h dro ? ?hash e 1%(33 thlourea

in 46 cm® of agueous 6N hydrochlorlc acid. After heatlng

for E%hours 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 0il obtained is diSéolved in 50 cn’ 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‘- ((1S) ~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



starting with 0.59 g of ethyl (2S)-6-{[(benzyloxy)- 5 ° December2004
carbonyl ] am no}-2-{[(tert-butyl am no)carbot hioyl] am no}hexanoate in 6 cnB
of 6N hydrochloric acid. After concentration of the reaction nmedi um under

- thesane condi tions, -t‘he foam obtai ned is -taken up 3 tSme0iLA~Pdiret hyl
ether and the phases are separated each tinme 10 after settling has taken
place, and the remaining insoluble @terial 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
tenperature 15 in the region of 20C. 0.34 g of (-)-(4S)-4-(4-am no-
butyl)-4, 5-di hydro-1, 3-thi azol - 2-yl am ne di hydro- chloride in the form of
cream col ated s tttes mindthirmg faat L Hfys 2@ a2 U8mperatul® 5n GHe at a
concentration of 0.5%in 20 met hanol). Ethyl

(2S) - - 6- { xEpemzy ladX ROCEY rovdy |dranideoit-izzal work-up, 15.9 g of an
{[(tent-butylam no)carbot hi oyl ] am no } hexanoate:-The process is perforned
as in Exapile age stdaingg.wiand a0.e puyidtiedenyylchromatography

(5S) - - 5-am no- 6- hydr oxyhexyl carbamate 25 and 0.24 cnB of tert-butyl

i sot hi ocy&F&SE ien PIRESEYEF oot ettenibl (58 kPaenpar & godume ©fe region of 20C

for 3 Decenber 2Q04. STQQ019- PCT 90 days. The reaction is_conpl eted by
addi ti oh &f1dC% &etqhépaﬁ.tééf‘ G 4055831 o By aRELEETT S FB\ABH‘-GB;Rﬁeati ng

of silica 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



for 1 hour at a tenperature in the region of 80C  Af beDec@mbeteotd cal
‘work-up, 0.6 g of ethyl (25)-6 5

{((benzyl oxy) carbonyl ] am no}-2-([(tert-butyl am no) I | I
car bot.hi oyl ] am. ao} hexanoate is obtained in the form of. | ge- ored oi|
with a tendency t}é'crystal lize. (Rf = 0.62 in a 90/10 b‘r’?/r%q%gerré%xture of
di chl or onet hane/ net hanol, on a Merck EgpF254R silica 10 plate). Benzyl
(5S) - 5- am no- 6- hydr oxyhexyl carbamate: ™" A mixture of 4 g of benzyl
(5S)-5-{[(tert- butyl oxy)carbonyl]am no}. -6-hydroxyhexyl carbamate, 30 cnB
of trifluoroacetic acid and 20 cnB of ethanol is stirred 15 at a .

. tenperature in the region of 20C for 2 hours. 9 Decenber 2004 ST00019- PCT

91 After neent rad f _the. reaction nedi um under_  reduced pressure (5
PSR Mftaale ?% ST Rl ‘fh%%?m‘?%éal?%]s’f%‘ﬁée%‘b? ained is taken

kPa) at a tenperatture in e regron

in 50 - r ] t.wj_C cn8 of diethyl ether- The
0115 it 9501, S SRS k0

aqueous phase Is separa se " take place, basified

wi th sodi um car bonat gat @ ml#-Pr 1plsﬁr@_5$}%f2<§_r%{£ﬁé tines 100 cnB
she

of dichl oronet hane. The conbi ned extracts are wa aqueous sodi um

chloride solifdmitendridgdtidasd 0N peReasddns W Phalanpid |4 ered and -
concentrated under reduced pressure (5 kPa) at a tenperature in the region

of 40C.5 2. €xarwifndenyi A .55 -&b-afini e B-bunydr opxydiexylieaiRanei e are obt ai ned
in the formof a

oxopﬁgpy}carbamate in 25 cm® of ethanol, with 0.58 g of

sodiuﬁ 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°é, as a ﬁi%ture 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
100 cgf of anhydrous tetrahydrofﬁran. Once the reaction
s ebﬁﬁlete, ;he 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—coloréd 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



white solid-melting at 82C. Benzyl (5S)-5-[(tert-butyPdSFERHERY |-

am-no} - 6- hydr oxyhexyl carbanat e: The process is perforned as in Exanple 9,
starting wth 7 g of nethyl (2S)-6-[(benzyloxy)carbonyl]am no}-2-{[(tert-
but yt - bxy) car-bonyl.] ari-no} hexanoate in 70 cnB. of.. et hanogrog@bs cpdy of
tetrahydrofuran, 1 g of lithiumchloride and 0.81 g of sodlun1borohydr|de
After 16 hours at a tenperature. in ghe region of 20C, the reaction mass is
filtered and the filter cake is washed with ethanol. The resulting
filtrate is concentrated under reduced pressure (5 kPa) at a tenperature
in the region of 40C. After dissolving the residue obtained in 150 cnB of

di chl or onet hane, washing wi t-h twice 100 cnB of 9 Decenber 2004 ST00019- PCT

92 aqueo%é@ﬂif@a&&@r%ﬂés&%éﬂk@nkﬁé!ﬂ L getéﬁgefgﬁﬂiﬂ@t eh cflLyi ng over

magnesi um sul phate and finally concentrating under e sane conditions as

above, 5.2e@io®fobengyt. (292 5g{bft estebptiy,0XY1SAr DOB¥hE ML po} - 6-

hydr oxyhexyl carbamate are obtained in the formof a white solid nelting at
67C. Met hyxof2H)y beafhienzy | axy) clathovyd | # tlog¢ - RBorm of a white

(f(tert-butyl oxy)carbonyl]am no}hexanoate: 4.8 g of di- tert-butyl

di car bonatel &l enalidisey amd@2°@n inert atnosphere, to a stirred sol ution
-of 6.6 g of Ne-CBZ-L- |lysine nethyl ester hydrochloride in 66 cnB8 of

net handl  and 66 cnBebt-Betyhh{Hs bf brkenzyrbot etmechexy énpehal Lire

amlnolrz~pxoethylcarbamate: The process is performed as
in Exé&ple 3, starting with 26.5 g of L—N—Béc—
ﬁhenylalagine, 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 eluting 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 (1S)-1-benzyl-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 é'Merck 60F254r silica
plate)

25
Example 12




in the region of 0C, followed by addition of 5.7 cn8 8iPe®MP&f R¥%ni ne and
10 cnB of nmethanol. After stirring the mxture at a tenperature in the

region of 5C for 2 hours and then at about 20C for 2 hours,

the reaction

‘medi um'i s concent:rated-under reduced pressure:{.5 kPa) grgdpinstature in

t he region of 40C. The residue

the solution is washed with 100 cnB8 @f water, dried over nagnesium
filtered and concentrated under the .sane conditions as above.

sul phat e,
g of nethyl
car bonyl]am no} hexanoate are obtained in the formof a

(25)-6 {[(benzyl oxy) carbonyl]am no}-2-{[ (text-butyl oxy)--
cream-col ored oil.

(RS 0.90 in a 90/10 by volunme nixture of dichloronethane/ met hanol ,

I\/Erck 60F254R . sili¢a) plagp)a- 8 Dassidistc sz’% %Tg?ﬁ.%%{gl 93 Exanple 13

(.4S,5R) -4- Benzyl -5- et hyl - 4, 5-di hydro-1,

t hi'az

on a

am e The process

i s perfor neniasol ;2 ExBamlee 3ihgd@sdh g id h 0.7 g of di ast er eol somer B of

N-(tert-

butyl f-N --((19S)-1-benzyl -2-hydroxypropyl )t hi ourea which

S

heated to a terrperat‘l?ine proddes riegimyr ridDGd dm Exdw@rs ¢n 8.3 cnB of

aqueous 6N hydrochloric acid. After.

concentration of the reaction nedi um

under. redugtdrtinpeseifle ¢ HXRn)oftethylentdatbs{d (berndyd awagi-on of 50C, 50
cnB of water are added to the residue obtained and the solution is then
ext ract 2d gﬁ{bpqy%lqﬁ%pq&;%ﬁ&ﬁ(tert—butylamino)carbothioyl]—

10

15

20

25

. ethanol at a temperature in the region of 20°C for 3

amlno}hexanoate in 6 cm® of 6N hydrochloric acid. After

concentratlon of the reaction medium under the same
conditions, the foam obtained is taken up 3 times in
diethyl ether and the phases are separated each time
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
in the region of 20°C. 0.34 g of (-)-(4S) -4~ (4-amino-
butyl)~4,S-dihydro—l,3ﬁthiazpl—2—y1amine dihydro-
chloride in the form of-cfeam—colored crystais melting
at i7Q°C. |

4aiﬂf;;r15.5 * 0.6 at a concentration of 0.5% in
methanol) .

| 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

and 0.24 cm® of tert-butyl isothiocyanate in 30 cm® of

e

obtained is taken up in dichloronethane and

7



of " di chl oronet hane. The aqueous phase is nade al kal i nd P85§™R862%%%n of
0.5.cnB of 30% caustic soda and extracted wth 3 tines 50 cn8 of

di chl'oronet hane. The extracts are conbined, dried over sodi um sul phat e,
filtered and:t-hen:concentrated under-.reduced pressur e JEO&FEY-BCTa
tenperature in the region of 50C. An oil is obtained, which is purified by
chromat ogr aphy under an argon pressw@ of 50 kPa, on a columm of silica gel
(particle size 40-63i; dianmeter 2 cm height 28 cm), eluting with .a

di-chl or onet hane/ met hanol m xture (95/5 by volune). The fractions

cont ai ni ng-the expected product are collected. These fractions are

conbi ned and then concentrated under reduced pressure (5 kPa) at a -

t enper at uacggfgn tHE £88:010RT14066mP1d0:8 B £4&).tdon. o8 Recenber 2004
ST00019- PCT 94 benzyl - 5- met hyl - 4, 5-di hydro-1, 3-thi azol -2-ylam ne is

obt ai ned fartherforas ofmh qilisqililosaliataeidingrat bY4oibgcone pasty
(m xture of diastereoisoners: 82% of cis

[ (4S, 5R) - Bebehzybub- aet hAytedpSraihydr or| £Be ragaenl o2- §08@ine] 18% of trans
[ (4S, 5S)-4-benzyl -5 net hyl -4, 5-di hydro-1, 3-thiazol -2-ylamne]). (Rf = 0.15
in a 95/ SAbyevohmnkdenkicak whriien of ofreg hafieeiByYhahdP) -6n a Merck 60F254R,
silica plate). Exanple 14 (-)-§4R)-4-But | -4, 5-dj hydro-1, 3-thiazol --2-

yl ani n@ okbleeezyhexyt erekeny 5] purpe} nedl AsterteRakplianino) -

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.

%



starting with 2.3 g of N-(tent-butyl)--N -[(1R)-1-buty Pecember 2004

2- hydroxyethyl )thiourea in 32 cn8 of aqueous 6N hydrochloric acid. After
concentration under reduced pressure (5 kPa) at a tenperature in the
region-of 5 }&;-; =the residue obtained -is taken up i 2 wat er
and then made al kaline by addition of 2 cnB of 30% caggﬁggﬁg%dg&rAfter
extraction-wth 3 tinmes 50 cnB of dighl oronet hane, the organic extracts
are conbined and dried over sodium sul phate and concentrated under .
reduced pressure (5 kPa) ata tenperature in the region. of 40C. 1.37 g of a
yellow oil are obtained, the oxalate of which is prepared in the follow ng
way:.. starting with 0.3 g of the above oil in 1 enB of 9 Decenber 2004

STO0019- - P3P a65LaREral:iod Ot OlnoXALls: AGh dudhsgplyed.in 1 cnt of

acetone is added. After precipitation o e sa “Ffediumis diluted

wth 5 cnBrefuaset Sk fid tieped. sdhe @éﬁ@é@é@u%?e%\qg?%grs%\%{eg?tw ce 4

cnB of acetone and then dried in an oven under re 10 Pa) at

a tenperatofedd?cf hehe epHmed Aaikk@6 D Qfkdn Jus (R0 -&> R VI - 4,
5-di hydro-1, 3-thiazol-2-ylam ne oxalate is obtained in the formof a

white sol i datee|dandgrathdd Grifla twice 7L0Mder af589 cimyNadrdgy and 20 (x p =
-70.1 1.2 under a 365 nmHg | anp, -concentration of 0.5%in nethanol). N

(tert - But yThe -arueoys (dRyse | ihwsparatedyalroxfddry | ddttilatiedias The process
Is perforned as in
_ taken.place, basified with sodium carbonate to pH 9-10

and Eﬂen extracted with 3 times 100 cm’® of |
dichloromethane. The combined extracts are washed with
aqueous sodium chloride solution and then dried on
magnesium sulphate, filtered and concentrated under
reduced pressure (5 kPa) at a temperature in the region
of 40°C. 2.0 g of benzyl {(58)-5-amino-6- |
hydroxyhexylcarbamate are obtained in the forﬁ of a
white solid melting at 8260.

Benzyl (58)—5—{[(tert—butyloxy)carbonyl]—
amino}-6-hydroxyhexylcarbamate: The process is
perﬁormed 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 (S_kPa) at a temperature in the region of

40°C. After dissolving the residue obtained in 153 cm’

of dichloromethane, washing with twice. 100 cm® of



Exanple 2, starting with 1.14 g of (2R)-2-anino-2- butAPecEMiehdfY 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
region of 60C.-After...concentration-of the reaction nggodagneges reduced
pressure . (5 kPa) at a tenperature in the region of 40C 2.38 g of

-(tert- butyl) N -[(1R) - 1-butyl-2- deroxyethyl]thlourea are obtained in
the formof a yellowoil. infrared spectrun1(CH2012) 3620.; 4430; 4410;
2960; 1560; 1500; 1395; 1375 and 1205 cnj'. (2R)-2-Aninohexano|: 3.7 g of
L-norl eucine nethyl ester hydrochloride are dissolved in 20 cnB8 of
Decenber 2004 ST00019 PCT 96 water. The required amount of aqueous sodi um

car bonat 30| t"ﬁ“ RN & 2181611397}] a%d”‘qgfi@et q oighics2shier red sol ution

at a tenperature I n the reglon o fumis extracted with 3

times 50 &:0f @thvl gnem%%u@lta%earaﬁdcqmarnqﬁ dried over
sodi um sulphate flltered and concentrated under reduced pressure (5

kPa) at ady@gfraidiigy uhddie thegistimeOicondQ€iocRs9sd abovidst Iyl2 o _
(2R) - 2-am no-2-butyl acetate are obtained in the formof a yellom10|l. The

process icf Hemeaylpaiso-sed [dEdnt-Bxaniloxy? casbainlil)gmimio} -£-9 g of net hyl
(2R) - 2- am no- 2-butyl acetate and 1.14 g .of sodium borohydride in 50 cnB8 of
et hanol . Hpide oreydietivdicairbaneder iced: olttadned tienpdeattors iof whe regi on of
--15C and the reaction nmediumis then stirred for 18 hours at a

whltelgolld melting at 67°C.

Methyl (2S)-6- {[benzyloxy)carbonyl]amlno} 2—

{[{tert-butyloxy)carbonyl]lamino}hexancate: 4.8 g of di-

tert-butyl dicarbonate are added, under an inert

atmosphere, to a stirred solﬁtion.of 6.6 g of Ne-CBZ-L.-

lysine methyl ester hydrochloride in 66 cr’® 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).



tenperature in the region of 20C, and finally for 1 h9RFemBgT 3004
tenperature in the. region of 80C. After concentration of the reaction
mass under reduced pressure (5 kPa) at a tenperature in the region of

50"C-,-t-he residue..obtained is purified by chromt.qg% (1,%_:
pressure of argon (50 kPa) on a colum of silica gel (particlé di ze 40- 63;

dianeter 2 cm height 20 cm, el uti%w’th a mxture of ethyl

acet at e/ net hanol (80/20 by vol une). e fractions containing the expected
product are conbi ned and then concentrated under reduced pressure (5 kPa)
at a tenperature.in the region of 40C. 1.2 g of (2R)--2--:"0O am nohexanol
are obtained in the formof an oil which 9 Decenber 2004 ST00019-PCT 97 has
a tendency to crystallize. (cLD = +2.6 0.4 at a concentration of 0.5%in
nmet hanol ). Exanple 15 (+) - (5S) -5-Methyl -4, 5-dihydro--1, 3-thiazol-2-
yl'am ne hyekashi®risle The process is perforned as in Exanple 1, starting
with 11.86 g of N1(2S)-2-hydroxypropyl]-N-- tert-butylthiourea in 168 cnB

of aqueous 6N hydrochds)fsfc) ~ acBshz ¥ termdaai g o113 JIQQLHs ;at " a
tenperature, in the region of 100C and an |dent|cal§’v\ork1u8, 2.30 g of

(+) - (5S) - Semdyl ~25\Batuindr o- 1, 3- -t hi 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 OB%preamthaimlpgerformed as in Example 3,

starE%ng with 0.7 g of dlastere01somer B.of N- (tert—

" butyly¥ -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 feduced
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 ere
.combined, dried over sodium sﬁiphate, filtered and then
cbneezfrated under.reduced pressure (5 kPa) at a
&empeﬁature in 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 f”ﬁ

. temperature in the region of 40°C. 0.10 g of (4S)-4-



N-T] (2 S) -2 -Hydroxypropyl ] -N - tert- butylthi eys@ambEheoty ocess i s
performed as in Exanple 1, starting with 5 g of (+)-(S)-1-am.no-2-propanol
and 8.43 g of tert-butyl isothiocyanate in 60 cnB of ethanol. After
~stirring the reactivon-nmediumfor 5 hours -at “&dtenper&Erd0@19rPChe regi on of
- 20C and then concentration under reduced pressure (5 kPa) at a
tenperature in the region of 50C tisa white solid obtained is taken up in
- diethyl ether. The suspension is again concentrated under the sane.
conditions as above, 11.86 g of N-((2S)-2-hydroxypropyl]-N-tert 9
Decenber 2004 ST00019- PCT 98 butyl thiourea are obt ained in the formof a
white solid nelting at 106C. Exanple 16
(-) - (4S) -Beyel ohenyt gt -hy) 54 Bnelideydr, 3 -Iei¥-a di-2zeltadviyleaiisne The process
is performed as in Exanmple 1, starting with 11.1 g of
N (t ent - beibtyd Inddl - {1 1tS)e | foxay ad D heexpd Inee thiyl ke -sD1hyd medyeinyy lalt t hi ourea in
110 cnB of aqueous 6N hydrochloric acid maintained at a tenperature in
the regi 0 HOOGEdane apuy s(miBitunme afs difasdherepdsomsals wd2& up, 3.6 g of
(-)-(.4S5 -4 cycl ohexyl net hyl -4, 5-di hydro-1, 3-thi azo| - 2-yl am ne are
obt ai ned ¢%H ¢He Eb%%iﬁ)eflwﬂe?ﬁrveﬂstﬁwr@wln%éﬁl e-1,3+(Xx20 = -33.9 0.8

at a concentratjon of 0.5%in nmethanol).
thiazol-2- ylamlne] 18% of trars [(4S,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
50°C.’1he re51due obtained ‘is taken up in 10 cm® of
water and then made alkallne by addltlon of 2 cm® of 30%
caustic soda. 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: ~

starting with 0.3 g of the above o0il in 1 cm® of



N-(tert-Butyl)-N-[(iS)-i-cyclohexyl nethyl-2 hydrox retgeckinbbi gagsgea. The

‘process is perforned as in Exanple 3, starting with 8.1 g of (-r) -- (29
--2--am no-3 cycl ohexyl -1-propanol and 9.8 cnB8 of tert-butyl

- .} sothi ocyanate-in.79.cnB8 of ethanal. The reacti.on. ned|%6b|§ s%b&red for 72
hours at a tenperature in the region of 20C. After concentratlon of the

reaction mass under .reduced pressur 5 kPa) at a tenperature in the

region of 50C, the oil obtained is taken up in 110 cnB of cold petrol eum

ether. The crystals are filtered off and 9 Decenber 2004 ST00019- PCT 99

dried under reduced pressure (10 Pa) at a tenperature in the region of

60C. 11.1 g of N-(tert-butyl)-N -

{2 AR T A A s, o 1 e o
+) - (4R) - 45 I | - 1 I hyd hlorid
0" T L 45 A el o s o r0

N-(tert-bugpxk) ol lg(aB).uéedcaffm@xa/rhm%tfh%e%ohgdwéyﬂML&BI Ourea in 28

¢nB of aqueous 6N _hydrochloric acid by heating at a tenperature in the

region of $R8Cc{PEt218 dbeMrdlsh&Y widRNSye an dfeBEi 58bt¥REKaHR, 2 solid
I's obtained which is purified by dissolution in 15 ¢nB8 of water and

extract i ontheh hd#tOed mBn odn dbedh airpdet hesducetheragueeues (1phass ks nade

al kaline by addition of 10 cnB of IN sodium hydroxide and is extracted
with twi cealtemp8rafure 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



ethyl -sacetate. The conbi ned organic extracts are cor?c%%‘iemeégoﬂﬁder
reduced pressure. (5 kPa) at a tenperature in the regi on of 40.C. The
resulting paste is taken up in twice 20 cnB of di eth et her. The solid

is fittered™off “and”dried in an oven under réduced "é%%‘lﬁ%‘ﬁqb Pa) at a
tenperature in the region of .60C. 0.4 g of
_ (+)-(4R) - 4-cycl ohexyl met hyl - 4, 5- - di #gdro- 1, 3-thi azol 2-yl am ne

hydrochl oride is obtained in' the 9 Decenber 2004 ST00039-PCT 100 form of a
white solid nelting at 169C. (cc 2D = +31.8 0.9 at a concentration of 0.5%
in.methanol). N-(tert-Butyl)-N -[(1R)-1-cycl ohexyl net hyl -
. hydroxyethyl]thiourea: The process is perfornmed as. in 'Exanple 3, starting
wth 4. 8%ageaf. [RR) r2aumirad- 3mount| ofixgtiubops opanivhmanarboRataB of
tert-butyl isothiocyanate in 48 cnB of absolute ethanol. After -stirring
for 5 dapeolatiant éppebasineai pHt AE A8gisnadfed2be, thhe $BHETEBN mediumis
concentrated under reduced pressure ES kPa) at a tenperature I n the region
of 40C. SPHEtdeR @toBt APHRATREUFSKER GBS HGQBQHC% 89 °Cpeth®l eum et her and
the insolubl.e material is then ;ered ff and air-dried 2.96 g of
N-(tert- My 1Ry ef‘(:’fﬁffe ‘C’%Polﬁ yi%fEt A <B- If%d hyl Jthiourea are
obtained_in. the f te_so

O o laeble [ ALY QL 0L & 80khilys b8 ZafiaR dfer gLl

(2R -2 A%Uig:hgt%yckgliﬁéﬁegl %HEOBSHQEntIQEedpux?&&fsrééu@&ﬁf or rred as in

pressure {5 kPa) at a temperature in the region of
50°C. 2.95 g of methyl (2R)-2-amino-2-butylacetate are
obtained in the form of a yellow 0il. The process is
then performed as in Example 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

i .
58°C, ‘the residue obtained is purified 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
qontaining 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



g of ethyl (2R)-2-am no-3-cycl ohexyl propionate and 1. §Pe§"oer S84 um
borohydride in 12-0-cnB of absolute ethanol at about 5C for 10 m nutes.
The mediumis warned to roomtenperature and stirred for a further 3 h 30
'm nut'es: ‘Af t ersscool:i*ng-agai n to about - 5C and -addi tion -gfogfolddyer 40.94 g .
of borohydride, followed by stirring at a tenperature in the region of 20C
for 65 9 Decenber 2004 ST00019- PCT 1047 hours, the reaction nediumis
concentrated under reduced pressure(5 kPa) at a tenperature in the region
of 400C. A solid is obtained, which is purified by chromatography under a
pressure of argon (100 kPa) on a _colum of silica gel (particle size 40-63
g; 320 g), eluting with pure nethanol. The fractions containing the

expect ed ph@duattaméenoylecteﬂyghaseiiéactaﬂhs=agp_sQpnphpgg:de t hen
concentrated under reduced pressure (5 kPaf at a tenperature in the region

of 40C. 5. f_(2R)-2-am np- 3-cycl ohexyl - 1- propanol are obtained in-
t he forn1d%é%g%?gﬁiél%%i?%aggggdﬁn(%?t@@%ﬁgk'in met hanol on a Merck
60F254R silica plate) . Ethyl (2R)-2-am no-3--cycl ohexyl propi onate: The
‘process is perfornmed as in Exanple 2, starting with 10 g of

0- cycl ohexgkarkfd e  gini ne hydrochloride in 96 cnB of absolute ethanol, by
treating IT Wwth a streamof dry hydrogen chloride at a tenperature in the

gegion of 0C for 20£njrmgnggjﬁégﬁyjugggjghﬁjafgu¥y3jg%?ég§¥$§;fIays,
ol lowed by cooling "to OC, the m Xture is agaln treated wth™a stream of
hydrogen(yﬁam%gkeﬁyﬂrdﬁhléride -
. 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, s???ting with 5 g of (+)~(S)—l—amino;Z—propanol and

| 8.43 ;mbf tert-butyl isothiocyanate in 60 cm® of
ethanol. After stirring the reac&ion 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-



m nutes, followed by heating to a tenperature in the r&EBRSEE¥be for 20
hours. The reaction nmediumis concentrated under reduced pressure (5 kPa)
at a tenperature in the region of 40C, and the residue obtained is

- di ssol ved i'n-"200-cnB~0of water, made al kaline by addi $Tea0b9$-BOTg of solid -
pot assi um carbonate. -ter evaporation, the resulting solid is taken up in
200 cnB 9 Decenber 2004 ST00019- PCT9802 of ethanol at a tenperature in the
region of 80C. The insoluble material is filtered off and the filtrate is
evapor at ed under reduced pressure (5 kPa) at a tenperature in the region
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 1is

- agai n evaperdited cuder dite o reehdind ithiRs fasmab@va. whdt8 golfidet hyl

(2R) - 2- am no- 3-cycl ohexyl propi onate are obtained in the formof a whitish
paste- (ReItdn80atn 1®6°90/ 10 by vol une m xture of ethanol/aqueous

ammoni a,-on a Merck 60F254R silica plate) . Exanple 18

4-(3-Ni trophenyl)-4,5-di hydro-1, 3-thiazol -2-ylanine The process is
perfornmed as in Exanple 2,. starting with.1.49 g of-N- (tert-butyl) -N --
[ 2- - hydr &&gmple 46 t r ophenyl )ethyl] thiourea in 14 cnB of aqueous 6 N -

hydrochl oric acid by heating to enperature in_the region_of 100C for 2

h 30 min. By neans(Gﬂ"dﬁﬁhﬁiﬂﬁﬂé%&hﬁﬁﬁimﬁﬁ,YiféISQ_épydrg_2'3"_ . .

4-(3-n|tEﬁﬁ&;ﬁgﬂljébfghf%ehydro-I,3-th|azpl--2-qun1ne are obtained in the
4

form

* « The process is performed 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 concentration of 0.5% in
methanol) .

N—(tert—Butyl)—N'—[(1S)—l—cyclohexylmethyl—z—
hydrbxgéthyl]thiourea: The ﬁrocess is performed as in
Eﬁam@iELB, starting with 8.1 g of (+)-(28)-2-amino-3-

éyclohexyl—l—propanol and 9.8 cm® of tert-butyl

_isothiocyanate in 79 cm® of ethanol. The reaction medium

is stirred for 72 hours at a temperature in the region
of 20°C. After concentration of the reaction mass under

reduced pressure (5 kPa) at a temperature in the region
of 50°C, the o0il obtained is taken up in 110 e’ of cold

¥

petroleum ether. The crystals are filtered off and



of a creamcolored solid nelting at 232C. Exanpl e 19 @-PecempgiRy004s.
(4-Pyridylnmethyl) --4, 5-dihydro--1, 3--thiazol-2- ylam ne dihydrochloride
The process is perforned under the conditions of Exanple 1 starting with

-0.46.g of -N--(tent-butyl)-NL 9 Decenber 2004 ST00019- PGy 9-poT

((1R) - 2- hydroxy-I-(4-pyridyl methyl)ethyl]thiourea which 1Is eaﬁed in5 cnB

of aqueous 5 N hydrochloric acid for d& hours at a tenperature in the-

regi on of 100C. After concentration 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. The resulting.

“crystalline precipitate is spin-filtered, washed wth_ 2-propanol and
air-dried. g0 +) s - (4= | d |).-4,5-di hydro-1, 3-

t hi azol - 2_(:'_{%%%9#35%1% h%/ed%u%q f)brll(e e£“|¥37lj~,‘é 0 jfd;?%i'e% Ellrﬁ ?h%erf‘%%ﬁ‘?"i)‘ﬁr%n o

or ange- coliaf echsaold i dreldd rgh &t G =+ - &, concentration

of 0.5%in MeOH). %—(tert_- But ylI )@lilCi (E‘( %R%ﬁé%x@u%?& 3

pyri dyl met hilsiethydstd s Saie ol it & @i -yt
(1R)-1-(4-pyridy|nethy|)-3?hydr3§yethfﬁ?“%gﬁbéﬁﬁ?% i??%f%ﬁ%a of 4 N

hydr ochl oratg:adiredhnion ithe Sdum e fzorhif BB Atnal gt QP @IFEi N the -
region of 20C.,The reaction mass i s concentrated under reduced pressure

(5 kPa) at a tenperature in the region of 40C. 0.075 g of a white product

is obtained, and is dissolved in 4 cnB of ethanol. After addition of 0.08
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



cnB of triethylamne and then 0.09 cnB of tert-butyl iggetRipeyapate. the
‘mxture is stirred for 16 hours at a tenperature in the regi on of 20C and
then for 6 hours at a tenperature in the region of 50C. The mixture is
evapor at ed ‘under reduced pressure (5 kPa) at :9: Decenberrod@ds-$@0019-PCT
104 a tenperature in the region of 40C and the residue obtained is then
triturated from20 cnB of water. Thepowater is separated out after settling
has taken place, ethanol is 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--1- (4--
pyrldylnethyl)ethyl)thlourea is obtained in the formof an orange-col ored

0i | . (Rf Forh HF id) whidld/dolnd vt Wing Mxtiger®f @iyl acet at o acetic
acid/water, on a Merck 60F254R silica plate) Tert-Butyl

L RS AN G £, e
' nB

and the nixture s ert"ol%&tﬁ}f)a@?/” OB g B or - 160
Alter additi.onafcn ) df (B8, imebUtcahl arotarmmta ety o | S

‘cont i nue tes at a tenperature of &ween - d -10C. The

m xture igdhgRidly fdddarietdy wifal |4)V@j gb%@dQRI)l ondgdlegfiltrate of 0.28
g of sodi um borohydride predissolved in 2 cn8 of water. The nixture is
stirred f@gfclbt%?@*l—quﬁcdgﬁﬁlﬂr A & IN ditteof tert-butyl
| isothiécyanate 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

stirring at a temperature in the region of 20°C for 65



region of OC and then for 16 hours at a tenperature i {958MPERFH of 20C.
"The m xture is nade al kaline by addition of aqueous potassium carbonate
solution and then stirred in the presence of ethyl acetate. The organic

" phase i s 'separated--out-after settling has taken-9 Deceng®ppg994pSt00019- PCT.
105 pl ace and then washed with water, dried over magnesi um sul phate,
filtered and concentrated under reducgsh pressure (5 kPa) at a tenperature
in the region of 40C. The residue obtained is purified by chromatography
under an argon pressure of 50 kPa on a columm of silica gel (particle size
40- 63 u- dianeter. 2.2 aM height of silica 30 cm, eluting first with
ethyl acetate alone and collecting 30-cnB8 fractions. Fractions 1 to 18 are

di scar ded msdrihecgel yaactiohhﬁadielnuagdcwht:t%n%rgitéhuggxdgﬁs et hyl
acet at e/ net hanol (90/10 by volune). Fractions 23 to are collected and

then conbraédcedf peessaneesr RbapnatndekchpduaedrBr ¢aSUhe rgikRa) at a
tenperature in the region of 40C, 0.10 g of tent-butyl

(1R) - 1- (4-@Fr £U9C ned hyd)i@- hydobryinetihyvhachaist puirsfobhabyed in the form
of an oil. Infrared spectrum (CH2C12). 3618; 3434; 2981; 1708; 1501; .
1367; 1l6schremabsgraphy . uidanphep2esguye- of 4RrgbR) (180MePhY| on( 4R, 5R) -- 4-
(4-pyridylmethyl) --4, 5 di hydrothiazol -2-yl am ne di hydrochl oride A
suspensi oncotWn gt shiiqg teel - bpayticle size 40-63 u; 320 g),

N--. .[ R, 2Resifltlz_'_._1_'§g? -VPJYEI’Il d&'u[ree trggtl:gégéf? Yd%géygar:ggglic))ﬁs 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®



thiourea-in 25 cn8 of 5N hydrochloric acid is heated §tPeEMOEREEMature in
the region of 100C for 18 hours. The reaction nediumis concentrated under
reduced pressure (2 kPa) at a tenperature in the region of. 40C. The 9
. Decenber- 2004 ST00019-PCT 106 resi due obt ai ned" s pursfrpbedibypcT
chromat ography on a Chiralcel OD 20 colum in a heptanellsopropanoll-
triethylamne mxture (90/10/0.1 by.oml ume). The fractions.containing the
expected product are concentrated under reduced pressure (1 kPa) at a
tenperature in the region of 40C. The residue obtained is purified by
chromat ogr aphy at atnospheric pressure on a colum of silica gel (particle
size 40-60 m"' dianeter 1.2 cm height 30 cm), eluting with a m xture of
ethyl acgkatbehansti Grasl dewpkbent(2elih Rhevebdieh. ofTlR® ok .aathicons
contai ning the expected product are conbined and concentrated under
reduced phessubee(RatkPahlatisaftierperd: ofd and ke edilaraeie 46C. The
resi due obtained is taken, up in 5 cnB of 5N hydrochloric acid and ethanol
and i s t haeapopacedt natied vederedeguesdurpr dSskPel(atkBa) at a tenperature
in the region of 40C After drying in a desiccator under reduced . pressure
(0-1 kPayeapeaatenpematuhe agihe pégheRCof ThgCresifjue obtagned (+). - (4R
" 5R) -4-- (4-pyridyloeth -5: net hyl --4,5-di hydrot hi azol - 2--yl amne :
dlhydrochﬁoﬁﬁﬁ@n|gp éﬁtiaﬁeﬁmiHOEh%th%@ﬂio@taI%P@hF?mﬁ?ﬁﬁbgﬁﬁplc foam [' H

§Z$ speg%r%g%ggggugig ga&%%?el%?%&%glfgfgg ogg)and the fl&trate [

is agalh evaporated under the same condltlons as above

4.8 g of ethyl (2R)—2—am1no—3—cyclohexylproplonate are
obtained in the form of a whitish paste. (R¢ = 0.80 in a
950/10 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;el 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’'-



3.32 (dd, 13.5 and 5 Hz 1H); 3.90 (nt : 1H); 4.379Rgembeighdd g o
(broad d, J 6 Hz : 2H); 8.88 (broad d, J =6 Hz: 2H) ; 9.34 . (broad s
: 1H); 9.85 (broad's 9 Decenmber 2004 -ST00019-PCT. 107 1H); 10.31 :
(unresolwved: conpl-ex:- LH);, (an2 = x-75.3.}/- 1.3.in.0, 5%%&@0{,&.
AP [d(lR 2RS)Iitlh(ll- lution of 1.41 g of

ridyl met hyl 2h r oOXypr opy | ourea: a so . | .
%R 2%8) 3- Zlm) no- 4y(4 pgfl d:onyl) 2- bl}?%nol in 30 cnB of ethanol, to which
are added 1.08 cnB of tert- butyl.isothiocyanate and then 2.16 cn8 of
triethylamne, 1is heated for 16 hours with stirring at a tenperature in
the region of 50C. The reaction nediumis concentrated under reduced

pressure (%(Kﬁﬁ)_zahya ;cgnger(%t_ﬂ%ﬁ%hg%ltﬂ% .rfg(%%%]}éﬁ]%}ﬁggurtakenl%gelrn 10 cnB

of water ed Wlt tw ce

magnesi um sgl phateg il terpl, o EVARNALLd othi‘ﬁF%ll%V (gl%c’tr:aons and

‘then dried in a desiccator under reduced préssure

t.enper at ur &6i hotthe &a€ghoBempetfurad gnOEhQJré$§6n of 100°C, After
butyl--N--[ (1R, 2RS) - -1- (4- pyri dyl - met hyl ) - 2- dr oxypr opy ]t | oUfea are

obt ai ned i gohhentoatioh afi theorahgerswlmisnd Lgﬂdelf iR gpectrum (300 Mz,
(CD3) 250- db, 8 in ppn) . We observe. a mxture of two diastereoisoners A_

_and B in respesuree(propaltabons oI B0ireS in G rddion) 6¥ 6.5 Hz - 0. 9H),_
1.09 (d, j 6.5 H . 2.1H; 1.37 (s . 6.3H); 1.41 (s : 27H)3274 (dd, J =

14.5 and 9 111%01% P74l $9 opbaimed gipido :(smtaken up in 3 cm’ of |

2-propanol. The resulting crystalline preCLpltate is
spln flltered washed with 2-propanol and a1r drled
0.1 g of {(+)~(4R)-4- {4-pyridylmethyl) -4, 5- dlhydro 1,3-

thiazol-2-ylamine dihydrochloride is obtained in the

- . . 29
form of an orange-colored solid melting at 150°C. (aD

= +38.3 £ 0.9 at a conbentration of 0.5% in MeOH).
N;(tert-Butyl)—N'—[(1R)-2—hydroxy—l—(4—

pyridylmethyl)ethyl]lthiourea: 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 temperature in the region of

- 20°C. . The reaction 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 terf butyl
isothiocyanate, the mixture is stirred for 16 hours at
a temperaturée in the region of 20°C and then for 6

hours at a temperature in the region of 50¢C. The
-

mixture is evaporated under reduced pressure (5 kPa) at



0.6H); 2.93 (dd, J = 14.5 and 5 Hz : 0.7H); from 3. 55gtm:c3mdRr fod4 : 1H);
from4.35 to 4.60 (unresolved conplex: 1H, 4.65 (unresolved conpl ex:
0."3H); 4.88 9 Decenber 2004 ' ST00019- PCT 108 (unresol ved conplex: 0.7H);
from7.10 to:7.25 (= 1H);. 7.17 (broad s: :0:¥H);: 7.-2fo0bneagcd, | = 6 Hz:
1.4H); 7.31 (broad d, J =6 Hz : 0.6H); 7.44 (broad s: 0.3H); from8.35
to 8.50 (m: 2H). (3R 2RS)-3- Am no-4#g4 4-pyridyl)-2-butanol

di hydrochl ori de:-a solution of 20 cnB of-4N hydrochloric acid t dioxane is
added with stirring, at a tenperature in,the region of 20C, to a.solution
of 1.85 g of -tert-butyl N[(1R 2RS)-1-(4-pyridylnethyl)-2-

hydr oxypropyl ] carbamate. The m xture is stirred at a tenperature in t he

regi on ofy 2Qnddfa cuOUnS W degyi d o qwra&{@t&ﬂe w&qrddeeduced pressure
(2 kPa) at a tenperature in thé region of 40C 1. of (3R 2RS) - 3-

am no- 4- (e | s 2 analcuHalted Felhwnicdendr £ QQEéirrJe@'hbn the form of
a yellow solid [1H NWR spectrum (300 WMHz, (CD3) 2SO-d6 with addition of a

f ew dr opsvafer Gl3GagarddedSdut pfer ‘Aésutbiexrgvexa& Niakied @1efcd,Wo
di ast ereoi soners A and B in respective proportions of 7.9/3.Q0 5. = 1.18.
and 1. 20 €tharsh]l ks afldedHto  td imesutlatialg) 0id BRd dthe dodubddmn and 6 Hz
0.7H); from3.20 to 3.35 (m: 1.3H); from3.45 to 3.65 (m: 0.6H); 3.72
(m: 0. 7Hs th@meahrent rgtepHunderophg ebove gomsliftiions.21).108988 (broad d,
T L R B M R G B e -2

pyridylmethyl)ethyl]thlourea 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



‘hydr oxy- propyl ] carbamate: 0.43 g of sodi um borohydri d& PePTPEEARY with
to a solution of 2

~stirring and. at a tenperature in thel" .region of 10C,

g of. tert-butyl N 9 Decenber 2004 ST00019- PCT 109

" [ (1R)#1-(:4-- pyri dyl-nethyl - 2- oxopr opyl ) car bamate-and -t hesrgaoiatge+s then -

stirred at a tenperature i.n the region of 20C for 18 hours.

medi umis concentrated under reducedjmsessure (1 kPa) at a
the region of 40C, taken up in 50 cnB of water, extracted-with 100 cnB of
ethyl acetate, dri.ed over nagnesium sul phate, filtered and concentrated
region of 40C. 1.83

under reduced pressure (1 kPa) at a tenperature in the
g of tert-butyl N[(1R 2RS)-1--(4-
pyridyl met pibie?ahidehsy- wa oYl ] wathagat 8- 2r & PbY abned o,

The reaction
tenperature in

ég ormof a

yel low solid [1H NVR spectrum (300 MHz, (CD3) 2S0-d6, 8 |n ppm . W

observe a sistpbréeof filbededshrdecosoaRt BatednNthdet Nrd@SREEt | Ve proportions
6.5 Hz: 2.1H);

1. 28 (s: 2. PApSsure0 (bskPa) 3ak; af temperdbute iR, 5 (mdgidh 7bf; 2.61 (dd, J =

of 70/30; b =1.03 (d, J.= 6.5 Hz: 0.9H): 1.09 (d, | =

13.5 and 10.5 Hz: 0.3H);  2:81 (dd, J = 13.5 and 4 +z 0.3H);

3.01 (dd, J =

13.5 and 30PE: Bherresidem obuainedsigoymifiabby 4.70 (d, J 5-5: z: -

03H) 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); c‘?’@%attﬂ%%hﬁ under 1 proan gqessuns qhrighdkPal on @ Hz: 0. 6H) :

f 8 40 8. 50
0;8?)} opyl ]%gr\%ﬂa Jalh?l_‘%"t%‘?

Tert-B N- 1R) -1- (4-pyfidyl methyl) - 2-
e “Ié’ sf:lr'r?!ﬁ§40)63 " (dla%e of yb -

2.2 C; helght of 8111ca 30 em), eluting first w1th

ethyl acetate alone and collecting 30-cm® fractions.

Fractions 1 to 18 are discarded 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-pyridylmethyl)-2-hydroxy—

ethylcarbamate is obtained in the form of an oil.

Infrared spectrum (CHzCly): 3618; 3434; 2981; 1708;

1501; 1367; 1168 and 1057 cm?

ample 20

(+)- (4R, 5R) -5-Methyl- (4R, 5R) -4~ (4-pyridylmethyl) -4, 5-

dihydrothiazol-2-ylamine dihydrochloride

A suspension of 1.96 g of N-tert-butyl-

N”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 for 18 hours.

The

reaction medium is concentrated under reduced presfure

(2 kPa) at a temperature in the region of 40°C. The



at nosphere, of 5.3 g of N-{2-[N nethoxy-N-(nmethyl)- 9 December2004
‘am no] - 2- oxo- (1R) - 1- (4-pyridyl methyl )ethyl }carbamat.e in 12.0 cnB of
tetrahydrofuran is cooled to a tenperature in 9 Decenber 2004 ST00019- PCT
-110 the regi6n-on 0C€ 17 cnB of a 3M sol ution of . neSRAMEGTRATIM br oni 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 alfénperature in the region of 20C The
reaction nediumis cooled again to a tenperature in the region of 0C
foll owed by dropw se addition of 30 cnB of IN hydrochloric acid and 100
cnB of water, the resulting mxture is extracted with ethyl acetate and
the extracts-are washed with twice 100 cn8 of water. The conbi ned organic
phases arnessiirdwesl adverinesbdisimeul plhed &y feltansdarapiyhem concent r at ed
under reduced pressure (2 kPa) at a tenperature in the region of 40C
The-r esi dielwbteahdlP i20 purddiiumn B Rrarfersytiashratanvbspher i ¢ pressure
- on a colum, of . silica gel (particle size 60-200 m dianmeter 4 cm .height
35 cm, é}%@ﬂ@fl@mweetwt%t%ﬁ%/l@m{blf%d»fqldﬁrse)corﬁf@ ning the expected

pr oduct e conmbi ned ‘and conc ntrated ucg duced -pressure (2 kPa) at a
t senper at ‘%JrPrt%é:%tg"} expects fplf Y @SR .

N-N[R(Isﬁeg?rs 1- (4- qx”(%%g)%‘é%l oxoqprqp%l Ls:lar]%aagat (1_5 d g IS obtzallge?s[ 1H
) bl SIS 5 ). NS S,

is purlfled 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 [tu
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



1H);. 8.47 (broad d, J = 5.5 Hz: 2H)]. Tert-Butyl N { 28CemBe2id hoxy- - N
(methyl) amrfo ] - 2-oxo-(1R)-1-(4-pyridylnethyl)ethyl}carbanate: a 9
Decenber 2004 . ST00019-PCT 111 sol ution, under an inert atnosphere, of 20
g of -~ D-N-Boc-pyridylalani ne and 16.5 cn8 of N'nethyl --smogledlsi-red n 500 -
cnB of dichloronethane is cooled to a tenperature in the region of -15C
9.75 cnB of isobutyl <chlorofornmate at@7then added and the nixture is
stirred for 15 mnutes at this tenperature. After addition of 7.61:'q of
N, O di net hyl hydr oxyl am ne hydrochl oride, 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 extractildh miltth 3100 wnseflvedi clumarlenet Hane. -(Bhe? o g @ phyase is dried
over sodium sul phate, filtered and concentrated under reduced pressure (2
kPa) at a tlerpdratluns® methleeoldgi on of 50C. The residue is purified on a
col urm-of silica gel iﬂtpar_ti cle size 60-200.m height 35 cm, eluting with
ethyl acetate. The fraét'i-6/¥tcButailniid (LRe2BRpedtldd product are conbined

and concentrat.ed _under retdzu%g{d ..cressjure (2 kPa) at -a_tenperature in the
regi on of FAFEIYEMSthvy el ageryPropyd 1 EhfiiongeRsx - ROLVEE P£ ani no] -
are obtained in

o 2n0n, Sk e TS SRS o 2 00 1
15 PP ¢ 503%kSor knano?; "Bo (Wil &rd %3088 105 e R e &P (99 I =
butf% ieothiocyaﬁate and then 2.16 cm® of triethylemine,
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



and 4.5 Hz: 1H); 3.14 (broad s: 3H 3.76 -(broad s: 3Hy:; DeFegwer 7104 .

7.24 (mt:
Hz-:

1H); 7.27 (broad d,.:-1 .5.5 Hz: 2H) ; 8.48 (broad d, J
2H)- ] . 9 Decenber 2004 ST00019- - PCT 112 Exanpl es 21 and 22 .

= 5.

51

(+) - 4-(5- Thi'azol yi et Ryl ) 4, 5- di hydr ot hi azol - 2yl am neSTAPRYA-EEM ori deand

(-)-4-(5-thiazolyl nethyl)4,5- dihydrothiazol -

racem c mixture of 0.38 g of _.(4R9084- (5-- thiazo :
yl met hyl ) - -4, 5-di hydr ot'hi azol Too- yl am ne di hydrochloride is separ ated on. a
OD 10 colum in a mxture of heptane/2-isoprapanol/triethyl-
am ne (80/20/0.1 by volune). The fractions containing the expected product

Chiral cel

are concentrated under

regi on of(wi@sctlyegi vor®les3. Og78h ;( £rof- (75 10hitaz §l-piSneidy DH)4.
di hydr ot hi azol - 2-yl am ne di hydrochl oride and 0.057 g of (--)- 4--(5
t hi azol ylTdtthyxeasl & hydr’&hi dz817- Abyradi de Jdr-h)ﬁdﬁéchllorﬁl‘ﬂef
(+)-4-(5-Thi azol yl methyl )4, 5-di hydrag- th| azol - 2-ylam ne di hydrochl ori de:

5-

2-yl am ne di hydrochl oride A

reduced pressure (1 kPa) at.a tenperature in the

1H NMVR sﬁe@tlr uhrezsh , T @cﬁ@bSQOdé 6 ’n4fpiProac, dm B33 ito 3.40 (nt:
3 5 3.7 d, = 11. 4.58 (m: 1H); 7.85 X 1H); 9.10
(g? 1H); X % (3L?nrté’sé1 \?zdalggrfplzgi - 1H) . 9.67 ((‘unreg%I ved coﬁr;I ex: H)1|—|) ;

10. 13 (broad s: (5-Thi.a
2-yl al ni ne di hydroc drlf)%é %1

dihydrochloride:-a solution of 20 cm® of 4N hydrochloric
acid £§ dioxane is added with stirring, at a

temperature in the region of 20°C, to a solution of

1.85 g of tert-butyl N—[(1R,2RS)—1—(4~pyridylmethyl)—2—

hydroxypropyl]carbamate. The mixture is stirred 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 dihydrbchloride 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-

hydroxy-propyl]carbamate: 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-

h%]li%i%g-_&%gﬁ)égrn%-l-t hi azol -



(CD3) 2S0-d6, Sin ppm : from3.20 to 3.40 (mi: 3H) 2 Recpoberddddy = 12
and 8 Hz: 1H); 4.58.(m: 1H); 7.85 (s:.:.1li); 9.10 (s: 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. 6saloogieapegnt rati on
of 0.5%in nmethanol). (4RS)-4-(5-Thiazolyl methyl)--4,5-dihydro-

t hi azol - 2-yl am ne di hydrochl oride: aigolution of 0.56 g of N--
(te.rt-butyl) -N - j (1RS) -1-hydroxynethyl-2- (5-

t hiazolyl)ethyl]thiourea 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, takerrRupL+ (4o B3yl med MAN ol - Shsh1G B ﬁrﬁﬂn@éygxn@ hefe and

evapor ated under the same conditions as above. The residue is taken up in
.6 cnB of ethwenote andHed tariatdeed and 4 htengdatdre did @thd Redyidesi ccat or
under reduced pressure (0.1 kPa) at a tenperature in the. region of 40C and
then di ssvetl I Hs IdhthaofrssN THy dressttiom aneatiiuch 96 uti on and refl uxed at
a tenperature in the region of 110C for 9 hours. The reaction nmediumis
concent r atIRPGATHER tesh pusteh masiigesd prasurs @ tdapemat are in the region
of 40C and dried in a desiccator under reduced pressure (0.1:kPa) at a

t enper at urRFTAI TR ditb st waeEon @f G0P€.0.55keg upf in 50 om’ of
(4RS) - 4- (5-thi azol yl met hyl)-.-4, 5-di hydro-thi azol =2- yl am ne

di hydr ochl"6H%% eﬁ%ﬁﬁ?&%ﬁ%%‘r %é)%pé)ét yoSofFhY! pepfdrespdeiedm (300 Mz,
(¢D3) ZSOb r o éd&éﬁj éufﬂﬂ% e, filtered and conéentrated‘ '

‘ under reduced pressure (1 kPé) at a temperature in the
region of 40°C. 1.83 g of tert-butyl N—[(lR,2RS)-1~(4;
pyridylmethyl)~2—hydr0xy—propyl]carbamate are'obtained
in the form of a yéliow solid ['H NMR spectrum (300 MH=z,
(CD3) 2S80-dg, & in ppm). We obsérve a mixture of two
diastereoisomers A and B in respective proportionsféf
70/30; 6 = 1.03 (d, J = 6.5 Hz: 0.9H); 1.09 (d, J = 6.5
Hz: 2.1H); 1.28 (s:2.7H); 1.30 (s, 6.3H); from 2:45 to

. 2.55 (mt: 0.7H); 2.61 (dd, J = 13.5 and 10.5 Hz: 0.3H);
2.81 (dd, J = 13.5 and 4 Hz 0.3H); 3.01 (dd, J = 13.5
and'z_qHz: 0.7H); from 3.40 to 3.70 (mt: 2H); 4.70 (d, 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] -2-oxo~ (1R) -1~ (4-pyridylmethyl) ethyl}carbamate in

120 cm® of tetrahydrofuran is cooled to a temperatufe in



3.20 to 3.40 (nt: 3H); from3.60 to 3.80 (nt. 1H): 4. §Pecemberiy§+ 7 85 (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=Butyly=N-((LRS)-1--hydroxynethyl--2-(5-t-hi-azttodgis+pdg thiourea:
.0.52 cnB of triethylamne is added to a solution of 0.56 g of

(2RS) - 2- anmi no-3-(5- thiazolyl)-I-prapanol hydrochloride in 8..cnB8 of
ethanol, followed by addition of 0.55 cnB of tert-butyl i sot hi ocyanate.
~The mixture is stirred at a tenperature i'n 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 {fckPajigh &n tedperatame di & ey rgiviief AO0C, taken up in 6 cnB
of water and washed with 3 times 20 cnB of dichloronethane, dried over

magnesi unnéthphasened il abecni &y apor @i ethy Lndelkiet herabiven canged i ons and
then dried in a desiccator under reduced pressure (0.1 kPa) at a -
t enper at uveer nitheur egndntlod MOCube 5bs gsoiried (fertl Bpdyrlatpri ne] - |
(I'RS) - 1--hydroxymet hyl -2- (5- thiazolyl)ethyl]-thiourea is obtained in the
f or m of a0°0i@@@u§019e1$ owwwis §UHL M@%’p@mr@nin tI3O0redon (@H3) 2SO d6i
~Sin pprr) 1.43 (s': 9H) 3.03_(dd, J = 15 and 7. Hz: 1H); 3.19 (dd, J = 15
and 7 Hz:29%§: Themeagolen IBe@UHn(h% coppedpgqinnge aH); 4.97 (t, J =5
_HZ: 1H); Zenzxgera(tguré] :L_n8t}|1_g.rég on of:?'o ‘g(ll?_.r O?olfowé}gbby 7d3.§o7p 1sie 1H);
' addlt:%n of 30 cm® of lN hydrochloric acid and 100 cn@
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
: Eempé;;ture 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
pom): 1.34 (s: 9H); 2.16 (s: 3H); 2.71 (dd, J = 14 and
10.5 Hz: 1H); 3.08 (dd, § = 14 and 4.5 Hz); 4.21 (mt:
1H) ; 7.27'(broad d, J = 5.5 Hz: 2H); 7.34 (d, J = 8 Haz:
1H); 8.47 (broad d, J = 5.5 Hz: 2H}].
Tert-Butyl N-{2- {N—metho@—N— (methyl)amirio] -

2—oko-(1R)—1—(4—pyridylmethyl)ethyl}éarbamate: a



'8.94 (s:' 1H) ] . 9 Decenber 2004 -ST00019 -PCT 115 9 Pecember 2004
(2RS) - 2- Am no- 3-. (5-thi azolyl)--1-propanol . hydrochloride: a solution of
0.63 g of NN-[(1RS)-1- hydroxynethyl-2-(5-thiazolyl) ethyl]acetam de in
7.86 cnB -of ~-6N~hydrochioric acid is heated to a-tenperagto®@ois-pdhe region
of 110C for 3 hours. The reaction mxture is filtered, concentrated under
reduced pressure (1 kPa) At a tenpergture in the region of 40C, taken up
in isopropyl 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-am no-3-(5-thiazolyl)-1- propanol hydrochloride is obtained in
the form ofsclugicGe- cRIA¥ e &S Aned tMalthibBghat« 193€ b% NYR spectrum (300

J =7 Hz: .

MHz, (CD3) 2S0-d6, 6 in ppm) : 3.21 (d, , ; 3.35 (nt: 1H);
3.48 (dd, D-N-BbcspgnddylalkzinkHand 3665 €Al of N-dadrigad 4 Hz: 1H); 7.83
(broad s: 1H); 8.19 (unresolved conplex: 3H); 9.10 (broad s: 1H]. N [
(1RS) - 1- - Mpdcdsodrisehyilne 3.00( Enfhbﬁz@iqh)oromﬁ;ddead&t ajgadesd ot zg of sodi um
borohydride is added to a solution of 1.2 g of ethyl3
(-2RS) - 2- ac&SYParaters insthe gealiph) pEopahddt €9i 7S 20ntnE icfoletthdnol , -
followed by stirring under an inert atnosphere at a-tenperature 'in the
regi on of 5%@PrRﬁPEFBf§ R&6r $her pddedeand. they mixswre uhs bottelii de is
added and %he qixture is then, .stirred for 24 hours at_a fenperature in the
regi on of or 15 minutes at this temperature. After addition of
. 4 - . , , -

7.61 g of N,0-dimethylhydroxylamine hydrochloride,

stirring is continued for 1 hour at a temperature in
- the region of -15°C and then for 18 hours at room

temperature. 250 cm’ of water are added to the reaction

medium, followed by extraction with 100 cm® of
dichloromethane. The organic phase is dried over sodium
sulphate, filtered and concentrated under reduced

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

50°C. The residue is purified on a column of silica gel
{particle size 60-200 um; height 35 cm), eluting with

ethyl acetate. The fractions containing the expected

prpduct are combined and concentrated under reduced
“pressure (2 kPa) at a temperature in the region of

40°C. 6.5 g of tert-butyl N-{2-[N-methoxy-N- (methyl)-
amino]—2—oxo—(lRi—1—(44pyridylmethy1)ethyl}carbamate .

are obtained in the form of a thick vellow oil [*H NMR
spectrum (300 MHz, (CD;)2S0-ds, 8 in ppm): 1.33 (s: 9H);

2.78 (dd, J = 13.5 and 10 Hz: 1H); 2.89 (dd, J = 13.5

and 4.5 Hz: 1H); 3.14 (broad s: 3H); 3.76 (broad s:

3H); 4.63 (mt: 1H); 7.24 (mt: 1H); 7.27 (broad d, & =

5.5 Hz: 2H); 8.48 (brpad d, J = 5.5 Hz: 2H)].



.200C- The reaction nediumis concentrated under reduddede@hsE&Rier 2004
ST00019--PCT 116 pressure (1 kPa) at a tenperature in the region of 40C
The residue is taken up in 10 cnB of water and extracted with 3 times 30
“cnB ‘of ethyl “acetate. The . organic phase is dried ovePTREJAEsPEM sul phate,
filtered -and concentrated under reduced pressure (1 kPa) at a tenperature
in the region of 40C. The residu6 i%¢hromatographed under an argon
pressure of 60'kPa on a colum of silica gel (particle size 40-63 ;
diameter 3.5 cm height 31 cnm), eluting with 100 cnB of dichloronethane,
600 cnB of a dichl oronet hane/ nmet hanol m xture (98/2 by volune), 500 cnB
of a dichl oronet hane/-net hanol m xture (96/4 by volune) and 1,dnB8 of a
di chl or onet hane/ net hanol m xture (90/10 by volune). The fractions

fﬁgtghgbng the expect ed grgdggtthﬁlgg?Pir?? and then concentrated under
hyd t hi I i btained.in the f f
ay_yreﬁx%&eé“ 2 s aéaﬁrm’ﬁ 1% )Saﬂgé“ G eisep 108 Y IR ¢ 1 80"

: d 15 d5 Hz: 1H);
roms, 2t 11%8%3‘ zf%ﬁ?drﬁldezl%%% a‘qu% t%‘fﬁ)z‘ﬁ?(ig‘&@g WA 3T S (o 1L
7.79 (d, d]J. (ﬁio'acﬂ_izazo]l )ﬁﬁ%n | >%/ﬁz)h cﬁtlmfllde

(2RS) - - 2- acety am no- 3 I azo propanoate: 2.7 cnB of 6N sodi um

gydr Oi(' fle are added AW 58 lerd oF @.3en 06 £3. (aag)oh qiset hyl
acety

thlazéﬁylmethyl) 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



am no-2- (5-thiazolyl methyl)mal _onate in 70 cnB of 9 BdRESHLE" 2664

"' ST00019=PCT 117 .ethanol. The m xture is stirred for 5 hours,-.followed
by dropw se addition of 1.5 cnB of 12N hydrochloric acid; a precipitate
~forns.” The product i's ¢oncentrated ~under reduced presssreo§lokizy at a-
tenperature in the region of 40Cto give a brow solid which is dried for
12 hours in a desiccator under reducédd3pressure (0.1 KkPa) It a tenperature -
-in the region of 40C. This residue is taken up in 50 cnB8 of di oxane and
then heated at a tenperature in the region of 100C for 3 hours 30

m nutes. The reaction nediumis evaporated under reduced pressure (1 kPa)
at a tenperature in the region of 40C. The residue is chronmatographed
under an afgoresplesdurenpied0 KiPh; ohCalsolbmadfssiiiirp @eP Lparticle

size 40-63 .t;.dianeter 3.5 cm height 31 cm, eluting wth 675 cnB of

di chl or onethatet/ 500- €8t of concREEBE bt MENS/ Tt hanodt s Ly (99/1 by
vol une), 500 cnB of a d| chl or onet hane/ et hanol m xture (98/ 02 by vol une),
500 cnB of a di chl or 6Hst hzfief et imeawe? Lyd methel 1oy/ B-dihwdteme), 500 cnB of

i il or o RHET A FRCH? A RGOS AGe i ot ©510 5ty volure)
by vol ure)oF %@@%@ﬁ% O S R T R B0 R ot ar e combi ned and
EgeRg) gogcetyl no 37 gté}ﬁcg.g%? vy pp‘%cj)|o§alng<21kts‘e;’fag§I gy%ﬁocyiorlc
acid zs heated at a temperature in the region of 110°C
for 3 hours. The reaction medium is concentrated under
. reduced pressure (1 kPa) at a temperature in the region
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 medlum is concentrated under reduced pressure
gl kPal at a temperature in the region of 40°C and
dried in a desiccator under reduced pressure (0.1 kPa)
at a temperature in the region of 40°C, to give 0.54 g
of (4RS)-4-(5-thiazolylmethyl)-4, 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



‘9 December 2004 ST00019-PCT 118 obtained in the form SFPEREHWS 6PP4 (Mass
spectrum DCI .mlz = 243 MH+) . Diethyl 2-acetyl am no-2-
(5-thiazolylmethyl) - malonate: after dissolving 1.24 g of sodiumin 20 cnB
of “ethanol; 10. 86 ciB of diethyl acet.am domal onat e- &F80048dBET f ol | owed
by heating at a tenperature in the region of 75C. After 15 m nutes, a
solution of 5-chloronethylthiazol elld 20 cnB of ethanol is added,
foll owed by heating for 2 hours at a tenperature in the region of 75C_The
reaction nediumis evaporated under reduced pressure (1 kPa) at a
tenperature in the region of 40C. The residue is chromatographed under an
argon pressure of 60 kPa on a colum of silica gel (particle size 60-200
di anet er dorplTex: hEEght9 4606 cinreselved camplexa dilhhl ArCordst hane/ met hanol
m xture (99/1 by volune), a dichl oronethane/ nethanol m xture (98/ 02 by
vol une) aﬁ@t¢¢dﬂszitﬂbhloronethane/nethanol m xture (95/5 by volune). The
fractions containing the expected pcoduc t..are conbined and then
concentrated under ﬁhéte%% tk%hdﬁiTbh%HSkr¥?§¥4ﬂ°W¥m9ﬂ§M ~2-
2-acetyl am no- 2- (5! thlazo Ineth ) patg are obtajned in the form of

t 15% Ebﬁg

an orang%5c%@%ﬁ%ﬁﬂ%%l??h¥ﬁ L V283 C%BOO PHEELeERS7BE0Fd6, 8 in ppm)
1.18 (t, J =.7

il 0 se tadada 4% SHicRR0S SHlgiof 3o Allnctallsler 2 = 78
5- Chlor o th%z' t‘;yf)zo pr&;}a@offh%mﬂ&fa%rﬁ'gﬂc@f akeeeﬂgﬁglto a

sol ution

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
‘econcentrated 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)]. _ . .



9 December 2004 ST00019- PCT 119 5-nethylthiazol e in 28@%REEF 2% bon
“tetrachloride, followed by addition of 0.1 g of benzoyl peroxide. The
mxture is heated for 20 hours at a tenperature in the. region of 80C and
"is then exposed to WV for 5 hours. The reactioen m xturestgoeppledr filtered:
and concentrated under tenperature in nethylthiazole 134 Mi) the are
reduced pressure (1 kPa) at a regionqaf 20C. 6.4 g of 5-chloro- obtained
[ Mass spectrum DCl nfz Exanple 23 _ _

- (+)-(4R) - 4- (2-Pyrazi nyl met hyl ) -4, 5-di hydro-2-thiazolyl- .am ne
di hydrochl oride A racemc mxture of 2.9 g of _ _ : -
- (4RS) - 4- (2- pyr azi nyl net hyl') - 4, 5- di hydr o- 2- thlazolyl am ne di hydrochl ori de

i s separated on a Chjzmdcel- AL -3C04 LPRi 4 Fo }~1-propano
hept ane/ et hanol /triethyl am ne" m xture (80/20?% 1 by VO une} The fractions

cont ai ni ngitchevclexpeiddewed peucion! 6f CONeENS raf ed- pngdes) reduced  pressure
(1 kPa) at a tenperature in'the region of ,40C. The residue obtained is

di ssol ved h}fﬁlﬁ)}qn&tzﬁyl—elh&’fr}dihiéﬂlﬂmml Palek tamidef i6 €6 ofm?
hydrochloric acid dissolved in diethyl ether.and 15 cnB of dlethyl
of 6N hydrochloric acid is heated to a temperature in -
" the region of 110°C for 3 hours. The reactlon 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, (CDs);S0-ds, & 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)].
> Ll:;ﬁ jN~[(1RS)—iHHydroxymethyl-z—(s-thiazolyl)—
ethyl]lacetamide: 0.4 g of sodium borohydride is added
to a solution of-1.2'g of ethyl (2RS)-2-acetylamino-3-
(5~thiazolyl)propanoa£e in 20,cm?76f.eﬁhanol, Followed
by stirring under an inert atmosphere at a temperature
.in 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



ether. After filtration, washing with 15 cnB8 of di et hylDecenter 280@ dryi ng,
0.371 g of (+)-(4R) -4-(27pyrazinyl nethyl)-4,5-di hydro-2-thiazolylam ne

di hydrochloride is obtained in the formof a beige-col oured solid nelting
9 Decenber 2004 ST00019- PCT 120 at 154C [1H NVR spect Q% aGE:,
©(CD3)2S0-d6r Sin ppm: 3.22 (d, J =6.5 Hz: 2H); 3.45 (dd, J = 11.5 and
5.5 Hz: 1H): 3.75 (dd, J = 11.5 an¥'® Hz: 1H): 4.73 (nt: 1H):; 8.60 (broad
d J =25 Hz: 1H); 8.63 (dd, J = 2.5 and 1.5 Hz: 1H); 8.66 (broad s; 1H);
9.09 (unresol ved conplex: 1H); 9.58 (unresolved conplex: 1H); 9'95 (broad
s: 1H); (an = +46.3 +/- 1.1 at a concentration of 0.5%in nethanol)].
(4RS) - 4-(2-Pyrazinyl nethyl)-4,5-di hydro--2 thiazolylam ne di hydrochl ori de:
A sol uti grresisure (G &PaINAL & ttasmanature (Y Ad)e regipwxghet hyl -
2--(2-pyrazinyl )ethyl] thiourea in 20 cnB of SN "hydrochloric acid is

heat ed at*% G-e FHaFiEuS ishdakadyitth ¢ WLt &f ¥@45urS The reaction

The. rogi SETPEE AT Horf FIBcor LIS nOFoERa) PR A8 at ed. under the
sare oy E SHARENS, qrilRe A il S b gpted o ot mospher ¢
15 01, St MR o S R g 2 e
combi ned xpjd e tRPBAAMNLA NI A APV aondi tipns. The
resid&g 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
(mtf 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



oi | obtained is taken up in ethanol and the precipitat LR 788 i s
filtered off and then dried in a desiccator 'under .reduced pressure (0.1
kPa) at.a.tenperature jn 9 Decenber 2004 ST00019- PCT 121 the region of 4OC

ST0C0019-PCT

'to give 2.9 g of (4RS)-4-(2-

pyrgzmyl met hyl ) - 4, 5-di hydro-1, 3-thi az I 2-ylam ne dihydrochloride in the
formof a brown SO|Id mel ting at 196 ( 1H NMR spectrum (300 Mz, |
(CD3)2SO-d6, 8 in ppm : 3.23 (d, J 6 Hz: 2H); 3.43.(dd, J = 11.5 and

5.5 Hz: 1H) 3.72 (dd, J = 11.5 and 7.5 Hz: 1H);.._4.74_(rrt: 1H); 8.59
abroad s, IH) 8 64 (broad s: 1H); 8.'67 (broad s: 1H); 9.'29 (unresolved
conpl-ex: unresol ved _ conplex: 1H); 10.16 (broad s:

. 1H)].
N-(tert- Bu‘? ‘—)‘n‘f@ q% RARILALERR byt Fyed §03€25 p?@@iﬁnyf?élﬂ.h?rbiit hl()](c)ur7e<'31 .
o a solution
éi} 2(5% i‘gtw%é%?“g@’r%‘?ﬁ%ﬁyﬁ’gdediwﬁﬁgﬁoﬁt | r%rﬂl A GHRIRTHE in 80 cnB %
n8 of .tert bt t hi ocyanate. e
(;:Q?B(rjle is #’ecg}tl\% Ip%lecn?éjfegn%%e(r)a uresl ﬁﬂg%ep]?%%lﬁcg{u J(ﬁu %%fle;g?a‘i% dhours.
After coolier thesiaasid AL umg ]{ﬁa)c &ﬁédezﬁg%rl%gcli%}ged pressure

(1 kPa) at a benger-ature in the region o of -

water and mdiceter aidd 1l g AmRikane sJhes EA0 £ Ji'ffé"é gle conbi ned,

washed with 50 cnB of water, dried over nmagnesi um su it ered and
then concentiatesd imnderddEieachPRaREH ere(dué@%ﬁ)pz_@és@uf@ffp@ffture in the

reg| on of 40C 7.2 g of N-(tert- ‘
kPa) At a temperature in the region of 40°C 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 pnder 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
{97[3:§y volume), 500 cm® of a dichloromethane/methanél
mix;ure.(QS/S 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

concentréted under the above conditioms. 0.8 g of ethyl

(2RS}~2—acety1amino—3~(5—thiazolyl)propanoate is .. ¥



butyl)-N --[ (I RS)-1-hydroxynet hyl - 2- (2- pyrazi nyl ) - et yD¢tdmimur2ea4 ar e
obtained in the formof a colourless paste [nmass spectrum DCl mz = 269
MH{(] 9 Decenber 2004 . ST00019-PCT 122 . = .. . -
(2RS) - 2- Ani no- 3- ( 2- pyrazi nyl ) - 1- propanol  di hydrochl oS%$#O1R-EGTut i on of 11
g of N—[(IRS)-l-hydroxynethyI-2-(2-?§razinyl)ethyl]acetanide in 30 cnB of
5N hydrochloric acid is heated at allPenperature in the region of 115C for
18 hours. The reaction mxture-is concentrated under reduced pressure (1
kPaS at a tenperature in the region of 40C. 7.9 g of

(2RS) - 2-am no- 3- (2.-pyrazinyl)-1-propanol . dihydrochloride are obtained
in the formaof a black paste [mass spectrum DCl mz = 154 MH]

N- [ ( 1RS) chLpyacsk yreting formp qfy heawy |91l etfsg serachiwe: DCB g of sodi um
borohydride are added. to a solution of 8.5 g of ethyl (2RS)-2-acetylam no-
3- (2-pyF5fiﬁy§fﬁryFéhoate in 100 cnB of ethanol and the mixture is then

stirred at a tenpetature.in the region. f 20C.. After. 18 haqurs, the
reaction medium i slbtlfl% 1 [?ﬁaicﬁ“ 3%%1%?20%‘12@?’%]@66“%%%3 B

e J oncent rated u r_reduced des-sin
Qﬂf;bf%%ggfﬂg }ATiJJ1QﬁchI 0% .

- dichlor 0%&‘3‘1@%&%”%&%@ HILLOIR
e (1 kPa) at a tenperaturein theTe Lg o g
N-T(1RS) ¢ Y- §8- % d bt In
the for oo L b ony Rasts P NBFC CRUe PrmCO0b R " CoRa) 580, - 06 with

addi ti onagfied, f ew1d6QRe o GREXHY ¢4 & ivbrPaturde 4h e 3H); 2.81 (dd,
J'=14.5 and 94t: 1H); 3.03 (dd,- J | w |
region'of 75°C. After 15 minutes, a solution of

5-chloromethylthiazole in 20 cm® of ethanol is added,
followed by heating for 2 hours at a temperature in the
region of 75°C. The reaction medium is evaporated 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 fractiéns 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—cqlored solid ['H NMR spectrum (300 MHz,
(CD3)2S0-dg, & in ppm): 1.18 (t, J = 7.5 Hz: 6H); 2.00
{s: 3H); 3775 (s: 2H); 4.17 (q, J,= 7.5 Hz: 4H); 7.61
(s: 1H); 8.37 (broad s: 1H); 9.00 (s: 1H)].
5-Chloromethylthiazeole: 11 g of N-chloro—

succinimide are added ﬁo a solution of 8.2 g of



14.5 and 5 Hz: 1H); 3.35 (dd, J = 11 and 6 Hz); 3.42 (gdgceberdboand 5 Hz:
1H); 4:11 (m: 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 (nt: _
- 1H)]) . Ethyl (2RS)-2--acetylam no-3-(2-pyrazinyl)- proparealdo_pgscn8 of 6N
sodi um hydroxi de are added dropwise to a solution of 14 g of dlethyl

- 2- acetyl am no- 2- ( 2- pyra2|nylnethyl)naip@ate in 240 cnB8 of ethanol and the
mxture is then stirred at a tenperature in the region of 20C. After 1
hour, the reaction nediumis neutralized with 6 cnB of 12N hydrochloric
acid. After stirring for 2 hours at a tenperature in the region of 20C,
‘the reaction nedium is filtered and the filtrates are then concentrated

under reduckdguiasisititidol kRa) 2800 anPesPeralbbs LOcLh 6%9{:;18“ of 40C. The
residue is taken up in 200 cnB8 of dioxane, refluxed ours and

concentratdﬂﬂdsmmabdmeadﬁlﬁlgnobfenhylg(aESbeaz@9Qt§g§ghggé The
3-(2-pyrazi nyl ) propanoate are obtained in the formof a cream col our ed-

-sol i d [1H MNRspecticuneg3ed Kbz, 20CBBuysaSE d6tSmparaptle ik 1Relt, J = 7
Hz : 3H) ; 1.80 (s: 3H) : 3.12 (dd, J = 14 and 8.5 Hz: 1H): 3.22 (dd, J =
14 ‘and 6 PPI1PH) of4 8§FC(gndyis thlalzx ezplpsed. ¥¢ (ut forHp; ho@r36 (d, J = 8
Hz: 1H); 8,52 (d, J.= 2.5 Hz: 1H);'from 8.55to 8.65 (nm: 2H]). Diethyrl .
2-acet yl ami e eaffloﬁyWé¥FHVPné§h?P?IEdnafehéﬁéeﬁaynﬁe prepared accordi ng

to C. Peter

' dﬂ%egﬂ%rated under reduced pressure {1 kPa) at a
temperature in the region of 20°C. 6.4 g of S5-chloro-
methylthiazole are obtained [Mass spectrum: DCI m/z =

134 MHY)

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—
amiue dihydroehloride is eeparated on a Chiralcel OD10y
- column in a heptane/euhanol/triethylamine ﬁixture
~(80/%9/0.1 by volume). The fractionsg containing the
1expeceed product are concéntreted 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-dn the form of a beige-coloured solid melting



J.L. Fauchere: Helv.Chim Acta (1983), 66(5), 1513- 1518 PFBEELAR% 2004

ST00019- PCT 124 Exanples 24. and 25 4-(1-1m dazol yl nethyl) - 4, 5-di hydr o-
2-thi azol'yl am ne, enantioner A, and 4-(1--im dazolyl -

met-hyl-) - 4, 5--éi-hydr.o-2-t hi azol yl am ne; enantiomer -B: AgsracepbcpdXxture of
0.75 g of (4RS)-4-(1-im dazolylnethyl)-4,5-di hydroxy- 2--thia~olylamne is
separated on a Chiralcel 0OD10 columgin a

hept ane/ 2-i sopropanol /triethylanmine m xture (80/20/0.1 by volune). The
fractions containing the expected product are comnbi ned and then
concentrated under reduced pressure (1 kPa) 'at a tenperature in the
region of 40C to give 0.215 g of 4-(l-im dazolyl-

met hyl );%é-xm&wd{] &Miahlsgéeuham(@@o RAANt t@ﬁgrzsé apd 5021 g of

4- (I -imdazolyl methyl)-4,5-di hydro- 2-thiazol ylam ne, enanti oner B.

4- (1-- 1 mgago! y3i et hyd,) -34 _5-6d|5hyw 0-2H3~- Bhiudz qlayl, ai aellegaahaorrer A aH
NVR spectrum (300 MHz, CD3) 2S0-d6, S in ppm) : 2.93 (dd, J = 11 and 7 Hz:
NH) Y- 3. 2% (Rdiz J B A Addz: J1H) 11.4. @3d( 8, HE:=16)kKz4.73H); 4.38 (nt:
1H); 6.49 (unresolved conplex: 2H);" 6.88 (broad s: 1H); 7.20 (broadﬂ_S'
1H); 7. 64(nitbr &) s:8 .89 . {(brgall Idn dazoRyBn#zhylH) 4, B-6Bhyddo-J =

2-thiazol yl am ne, enantioner B:. 1H NMR spectrum (300 M1z, CD3) 2S0-d6, S
in ppm @%M(dldS'HZJ AH) Y a8n§67 (bzopg: s; 1) if PeAP3.20 to 3.40 (nt: 1H);

4.05 (d, J =6 Hz: _2H);~4.41 1H); 6.88 (broad s: 1H) 7.20 (broad's:
(unre%glved complex: 1 ), 9.58 (unresolved 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



1H): 7.64 (broad s: 1H). 9 Decenber 2004 ST00019- PCT r2gecember2004
(4RS)-4-(1-1 m dazol yl met hyl ) -4, 5-di hydro- 2-thiazolylamne: 5 cnB8 of 4N
hydrochloric acid in dioxane are added to a solution of 1.39 g of
tert-butyl N-[(4RS)-4-(l-imdazolylnethyl)-4,5-di hydrogropo19-por
2-thiazolyl]carbamate in 5 cnB of dioxane, followed by addition of

met hanol to dissolve the reaction nediaym After-'stirring at a tenperature
in the region of 20C for 48 hours, the reaction nediumis concentrated
under reduced. pressure (1 kPa) at a tenperature in the region of 40C and
washed with isopropyl ether, with ethyl acetate and then w th methanol.
The suspension obtained is filtered and'the filtrate is evaporated as

above and theemeghbamaiogoaphed gnva sobugn,ef (ghkjcp gel., eluting with a
m xt ure of dichl oronet hane/ net hanol / 28% aqueous ammoni a (50/5/1 by.

vol ume) . Therheaoyloashedht 4| pi-aghydhe-expeeh £8zH1 0sluet /16 conbi ned and
then concentrated under the above conditions to give 0.33 g of :
(4RS) - 4- (1diihvdagchybuidayin) tHe SEdihydf 0a 2ot dinezed ¥l a adneinkp 4the form of
a'viscous yellow pil ['H NVR spectrum (300 MHz, CD3)2S0-d6, In ppm: 2.93
(nt: 1H); 13026 (i NMR{)sper3mf d3Q0 ¥ HACIRHS0-43:395( th: phhf) : 6. 49 -

unr esol vegq ¢ l.ex: 2H); 6.87 (nt; 1H); 7.20 (nt: 1H); 7.63 (broad s:
(1H)]. Ter.t-nggy df\l—‘f(ﬂll-:\zs)ﬂﬁl ($Hl(lm'31a‘%£|.l) Sdciriet-hyé )21.5 al_x?d 5.5 Hz:

b e DR PR G5 5 e g 0
' 8.59 Ybroad St‘lH}; 8.64 (broad s: 1H); 8.67 (broéa =
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-2- (2-pyrazinyl) -

ethyl]thiqﬂrea are obtained in the form of a coloﬁfiess

paste [mass spectrum: DCI m/z = 26§ MH"]



a solution of 0.085 g'of sodiumhydride in 20 cnB8 of 9 Desenise200904

- ST00019- PCT 126 di net hyl formam de. After the sodi um hydri de has

di sappeared, a solution of 1 g of tert-butyl _

N-[(4RS) - 4-(p-tol uenesul phonyl oxymet hyl ) - 4, 5-di hydr o- SZ00¢18z®CH | car banmat e
in 10 cnB of dinmethylformamide is added and the m xture is then stirred at
a-tenperature in the region of 70Cigar 3 hours. The reaction nmedium is
diluted with ethyl acetate, washed with water, dried over magnesi um

sul phate and then concentrated under reduced pressure (1 kPa) at a
tenperature in the region of 40C. The residue obtained is chromatographed
on a colum of alumna, eluting with ethyl acetate and a m xture of ethyl
acet at e/ met hanol ( 802R9) by-analnwed - (2 - Hherd2iastl )ons-m@aidli ng t he expect ed
product are conbined and then concentrated under the above .conditions to
gi ve 0.25dithpdroentiobide! ANol{#RS) -cf (11t -g mifdazol yl met hyl ) -4, 5- di hydr o-
2-thiazolyl]carbamate in the formof a sticky yellow nmss [nass spectrum
DCl m z=283[ NHCP) i ZEN@oxyifetlopHRD) ( 2-pylerzirButhdthyl]acetamide

N-[ (4RS) - 4- (p-t ol yenesul phonyl oxy- . L :

net hyl )-'4}15-5@ tﬁfHJrJ @@%Eyﬂﬂ%ql@érlﬁaﬁ&ﬂé: ig ssp&eroAt 8f 0.8 g of .
tent--butyl N-[(4RS)-4-hydroxynethyl- 4 5-dihydro-2-thiazolyl]carbamate,
0-76 g ofgerﬁv%m%ﬁ%s{ﬂp%%ﬁgﬁ%ﬁ%el%& df%fe WIS + itk hyl amine in 25

cnB of dichI0£onethane IS stirred
reaction 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 %



for 16 hours at a tenperature in the region of 209C ﬁ%e%e@W'28ﬂ4 obt ai ned
is concentrated under reduced 9 December 2004 "ST00019- PCT 127 pressure (1
kPa) at a tenperature in the region of 40C The evaporation residue
obtained is purified by- chromatography at atnmospheric gf EP@F a colum
of silica gel (particle size 60-200; dianeter 2 cm . hei ght cnm,

eluting with a mxture of cycl ohexane/sethyl acetate (70/30 by vol unme) and
collecting 30 cnB fractions. The fractions containing the expected product
are conbi ned and then concentrated under the above conditions. 0.8 g of
tert-butyl N [(4RS)-4-(p-tol uenesul phonyl oxynet hyl) -4, 5-di hydr o-
2-thiazolyl]carbamate is obtained in the formof a Wnite solid [1H NVR

spect rum ( 388sMiaa1 CB313, =Sgi, o) ¢ 48 (s: 3H) 13.10
(dd, J = 11.5 and 5.5 - S%H)Q RETS- ?%d 3i8s Mg &85 6 S 8,

(dd, J = 9ub; aadSB Irbroé&ﬂ)s 4106, (§d53J(mt9 ﬁ{ )d 4.5 Hz: 1H); 4. 43 (nt:
1H); 736(d J =8 Hz: 2H); 7.80 (d, | Hz: from850t0940(very

broad unr esol ved coBphek: (AkE] - ZI@éétﬂMiné\ki-(@% Asnpdroxynet hyl -
4, 5-di hydr o- 2-t hi azol yl ) carbamate: 10 cnB of aqueous IN sodi um hydr oxi de

are added PEOREB@RLE OB2 ofm?2 of @AY tsmrdivnutyidroxide are added
2~f (tert-butoxycarbonyl)imno]- (4RS)-4-[(tert-butoxycarbonyl)oxy]met hyI
1, 3- t hi azoRFeRHEsSS- 'é%r%o‘i@lla‘t-@lil mD0ol4nB of distlarol and the mixture is

t hen Stll‘l‘fd at al erature in the
ty amino-— 2—(2—pyra21nylmethyl)malonate in 240 cm’®

of ethanol and the mlxture is then stlrred at a
temperature.ln the region of 20°C. After 1 hour, the
reaction medium is neutralized with 6 cﬁ? 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 éf a
cream;coloured solid ['H NMR spectrum (300 MHz,
¥CD3)550-ds & in ppm): 1.13 (¢, J = 7 Hz: 3H); 1.80 (s:
3H) ; 3.;2 (dd, 0 = 14 and 8.5 Hz: 1H); 3.22 (dd, J = 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: 1ﬁ};‘fr0m
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.



region of 20C for 4 hours. The reaction mxture.-is bhesmbat2ed4 under
reduced pressure (1 kPa) at a 9 Decenber 2004 ST00019-PCT 128 tenperature
in the region of 50C. The residue obtained is taken up in 30 cnB of water,
filtered and washed wWith ethyl acetate and then wth SEA®e19PEY g of
tert-butyl N [(4RS)-4-hydroxynethyl-4,5-di hydro-2-thiazolyl] carbamate is
obtained in the formof a white solil@4 [mass spectrum DC nfz=233 MH
mz=177 (.M -CAH7)+] . - Tert-Butyl 2-[(tert-butoxycarbonyl)im no]
(4RS)-4-[(tert-butoxycarbonyl)oxy] methyl - 1, 3--thiazolidine-3-carboxyl ate:
10.91 g of di-tert- butyl dicarbonate and 2.81 cnB of t.riethylam ne are
added to a solution of 1.98 g of (4RS)-4-hydroxynethyl -.

4, 5-di hydEsaplbsa24l ghdn2Be in 20 cnB of dichloronethane, and the m xture
is then stirred at a tenperature in the region of 20C. After 4 hours, a
further 3 cnB of tr#ef{hylaidazohybnaddel) afdStAehydxoture is then stirred
~for 16 hours at a tenperature in the region of 20C. 50 cnB8 of water are
added to Zhehipgadvianingxtemanbhonene? phasésiafb-epdaacbylafter SPttl
n*g has taken place. The organic phase is dried .over magnesium sul phate,
filtered ‘aﬁﬁhﬁghéénﬁT%%]éﬂdr‘ah%i'e?mwgéﬁmﬂpé%su?féaf(“llqkm@)-%t a temperature
inthe region of 40C.. 7 g of tert-butyl_2-.[ (tert-butoxy- i
car bonyl )i ni no] -(4R§)¥‘—2‘l‘3‘f‘r(”f‘gr LXHED al%{br'()?lyg)‘b y] -

methyl -1, 3358 ago 'ig'ilge-Bioc rfox Iﬁ)e_&rgngﬁtl?lgoe}gyin the formof a white
Shect 1 um 15 e 245 :

.solid [mass ,
2-thiakolylamine is separated on a Chiralcel OD10y

column in a heptane/2-isopropanol/triethylamine mikture_
(80/20/0.1 by volume). The fractions containing the
expectéd product are combined and then concenprated
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).



MH+. 1 z=333 (M CS5H7Q2)+] 9 Decenber 2004 ' ST00019- pEPIZPer 2004
(4RS) - 4- Hydr oxynet hyl - 4, 5-di hydro- 2-thi azolylam ne: A solution of 90 g of

l-tert-butyl- 3-(2-hydroxy-I|-hydroxymet hyl et hyl)t hi ourea

in 500 cn8 of 6N

hydrochloric ac¢id is stirred at a tenperature in the repomeipdp0C. After
3 hours, the reaction mxture is cooled to a tenperature in-the region

of .-20C and is .; then concentratediasder reduced press
tenperature in the region of 50C. The residue obtained
cnB of .water, basified with 100 cnB8 of 5N sodi um hydrox
concentrated as above. The oil obtained is stirred for
tenperature in the region of 20C in 300 cnB of ethanol,

ure (1 kPa) at a
is taken up in 100
ide and then

20 hours at a
filtered and

washed with 5 tines Bﬂﬂﬁhﬁ4oflfnm%dﬁﬁorymhéthfinEQ,éﬂ@iﬁggrgi met hanol . The

various filtrates are conbi ned, evaporated under reduce

pressure (1 kPa)

at a tenperdigzolyilamiae ed orm’ob fAGE nydirtdudilordry sicld iszed from 400 cnB

of ethanol _to give 31 g of

(4RS) - 4- hyHSFHetaRA -afded diqyalrseitinmaof y1 838 ne of dede-bdbym of a

white soli ting at. 122C [infrared spectrum (KBr): 3
1601; 134@:‘,FI - Ws‘ﬁs v glgalzﬂmziqlkilr%%trhxlsut% 5-glihydro-

311; 3164; 1648;

2- hydr oxvys |, hydr t hyl - ethyl)thioyrea: 30.4 cnB -of tert-butyl
i(sot Ki ocygzn_a_helyazéﬂ(yigg:&e%we? Mé‘lcﬁ[‘ﬁ 6t 40820t fpldeiwed by Y
‘ _l , 3-pr Opa%i@j:drp o2f:4 ?ne%n%cl %tohadqoslgol%r}ad t hee rrgaxc‘:[t%oen medium.

= _ :
After ‘stirring at a temperature in the region of 20°C

for 48 hours, the reaction medium is concentrated under
reduced pressure (1 kPa) at a temperature in the 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 addéﬁ to

- a solution of 0.085 g of sodium hydride in 20 cm® of



is then stirred at a tenperature in the region of 20C? PP R s. The
reaction nediumis concentrated under 9 Decenber 2004 .ST00019- PCT 130
reduced pressure (5 kPa) at a tenperature in the region of 40C and the

residue is sllUrfied in a mxture of 160 cnB of petrol808P@19ePCEND 26 cnB
of ethanol, and the product is filtered off and then dried in a desiccator
under reduced pressure (0.1 kPa) at l&#@enperature in the re ion of 60C. 30
g of 1l-tert-butyl"3-(2-hydroxy-- 1-hydroxymethylethyl) thiourea are’
obtained in the form of a white solid (1H NVWR spectrum -(250 MHz,
(CD3) 2S0-d6, in ppm: 1.42 (s: 9H); 3.38 (nt: 2H); 3.54 (nt: 2H); 4.17
(unresolved conplex: 1H); 4.70 (t, J 5 Hz: 2H); 7.08 (d, J = 8 Hz: 1H);
7.38 (s: dHpthFkfopirem2de. After the sodium hydride has
(+)-(4R) -4-(4-Thi azol yl met hyl ) -4, 5-di hydro-2-thi azol yl - am ne
di hydr ochfibFpeeearsd) ugi salvtien7sfglof. RE( tert-bbayyl ) -
N .-[(1R)-1- hydrox methgl‘-z-(4-thi azol )il)eth |] thiourea in 20 cnB of 6N
hydr ochl o7 € (48P Y~#5 (RebPéderesylrhpey lpyveethyihe4r 8gfdhyéro110C for 20
hours. Th eaction nedjumis concentr at eg nder. reduced pressure (1 kPa)
at a terrp%ﬁ%‘h?@o#'ﬁ iﬁﬁri’@‘ﬁ?ﬁﬁ oF Ségc‘m‘t & rfilllﬁ%tl?lﬁl%‘)’@‘i‘?é“’cﬁe etshanol and
t hen conc t u r th sapme ndi tLons as_above. The residue is taken
up in 5 %?r%&gf glg?hgﬂgl mé}ﬁgufﬁelﬁr §§88t S %rfﬁgnagi 't g?‘@@eﬁ?'f“u‘éﬁd dried.in
a desi ccai or (yndegq§ 6HuGed; gsesgyLes( Pajpat rRLYIG,I N the
fegi on of 40C”€p.5% g O? 3(RodrkPadna r8aLETBS me }um

is diltuted with ethyl acetate, washed with water, dried

over magnesium sulphate and then concentrated under

reduced pressure (1 kPa) at a temperature in the region

of 40°C. The residue obtained is chromatographed on a

column of alumiﬁa, eluting with ethyl acetaté and a

mixture of ethyl acetate/methanol (80/20 by volume) .

The fractions containing the expected product are

combined and then concentrated under the above

conditions to give 0.25 g of tert-butyl

N-[ (4RS) -4~ (1l-imidazolylmethyl) -4, 5-dihydro-

g—thiazolyl]carbamate in thé form of a sticky yellow

mass [mass spectrum: DCI m/z=283 MH' m/z=183

R1-CsHz02) *] .

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 cm® of

triethylamine in 25 cm’ of dichloromethane is stirred

for 16 hours at a temperature in the region of 20°C.

The solution obtained is concentrated under reduced



(4R) -4- (4-thiazolylnethyl) --4, 5-dihydro-2--thi azolYPEHRTREFPhcenber
2004 ST00019--PCT 131 di hydrochloride is obtained in the formof a cream
coloured solid nelting at 195C ['H NWR spectrum (300 MHz, (CD3}2SO d6, &
in ppm : 3.677(nt: 2H) ; 3.41 (dd, J 11.5 and 5.5 Hz: - &tppo3968cdd, J =
11.5 and 8 Hz: 1H); 4.63 (nt: 1H); 7.59 (d, J = 2 Hz: 1H); 9.14 (d, j 2.
4z: |IH); 9.18 (unresolved conplex: 1HZ279.66 t (unresolved conplex: 1H);
10.04 (broad s: 1H); ((XD = +24.2 +/- 0.8 at a concentration of 0.5%in

- methanol)]. N (tert-Butyl)-N -[(1R)-1-hydroxynethyl .
"2--(4-thiazolyl)ethyl]thiourea: A solution of.2.5 g of tert-butyl
N-[(1R)-1--hydroxynet hyl -2-(4-thiazolyl) ethyl]carbamate in 20 cnB8 of 6N
hydrochl or preasiideantl RPa) caB af témpuaaeuirs shi thedrahignt gEperature in.the
region of 20C for 18 hours. The reaction m xture is concentrated under

reduced pr@88QreTiie¢ kPapormatihont eapidatuobraintlieiseghentobadfy 1.9 g of a
white solid are obtained..  The-solid obtained is taken up in 6 cnB. of
absol ute eFRaABRtagEaphy Bt ottmesphayianpnesanee addadcofalhowed by
addition of ,2,1 cnB_of tert-butyl isothiocyanate. The m xture is stirred
at a tenpefattfd 9¢h {PRrEkglenSbres0e-20Pu20dhameser TRecmeact i on nmedi um
S concentratgg ugger {ed ed, pressure (1 kPa) at a tenperature in the
regi on of g@f? ﬁh_ re8! duel e RAKERER (B PHE@Af@roGnd the aqueous phase is
extracted Wiondlahl ALANPE NA0S: 2 d0° (96 P28 5, PSRSLLY hged over

colle&ting 30 cm’ 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-thiazolyl]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 (da,

J = 9.5 and 8 Hz: 1H); 4.06 {(dd, J = 9.5 and 4.5 Hz:

1H); 4.43 (mt: 1H); 7.36 (d, J = 8 Hz: 2H): 7.80 (d, J

= 8 Hz: 2H); from 8.50 to 9.40 {very broad unresolved

comblex: 1H)1].

4 _-a=  Tert-Butyl N-[(4RS)-4-hydroxymethyl-
. 4,5-dihydro-2-thiazolyllcarbamate: 10 cm® of aqueous 1N

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



magnesi um sul phate, filtered and concentrated under tFeP¥FRREEABRt 2004
ST00019- PCT 132 above conditions. The residue is dried in a desiccator
‘under reduced pressure (0.1 kPa) at a tenperature in the region of 40C
‘1.75 g of N-(tert-butyl)- ' §T00019-PCT

N -[ (1R) - 1- hydroxynet hyl - 2- (4-thi azolyl )ethyl Jthi ourea are obtained in the
formof a yellowsolid ['H NVR sped&Bum (300 MHz, (CD3) 2SO-d6, S in ppm
c..- 1.41 (S 9H) ; 2.96 (cam J = 15 and 7 Hz: 1H); 3.05. (dd, J =15 and
7 Hz: 1H); 3.41 (m: 2H); 4.62 (unresolved conplex: 1H); 4.85 (t, J =5
‘Hz: 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 ((1R)-1-hydroxynethyl -

2-(4--thi cewpgtiethy| jcariamegion. 88 $OBCof The rres hjhandheaanedadded with
stirring to a solution of 3 of BOC-D-(4-thiazolyl)alanine in 50 cnB of
t et rahydro$ ubzien Thie Featdion widiwahes doditer e 2ad wemedhtdtdin the
region of -18C, followed by addition, wth.stirring and under an inert

at nospher@thyl 3agtaepgand F%‘éfbd‘l’%/‘icWﬂi‘é‘F’éfan%?eg Xf teerstibukyhg for 40

m nut es at 15C, -thereacfion mediumis

rapi dly fiT ff&‘#%%l 3@(‘536‘&#”‘; e‘g'l%rr]@&fé‘t‘@r% % W}E&‘?%ﬁﬁl 1p.85 g of sodLurﬁ

bor ohydri d di ssol ved te dde the filtrat
o o oL P AR TR S SO Ad IR AR & stirring

for 18 hoHﬁésétSp@céﬁﬁPerﬁéfrrﬁléﬂzﬁ‘em&*egcl/‘%’ll% %%Cm hieyr eacti on.

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 _ ‘ =



. mediumis diluted with 100 cmB of water and extract ed BCBEREAEEP4 2004

ST00019-PCT 133 with ethyl acetate. The organic phase is washed wth
water, dried over magnesi um sul phate, filtered and concentrated under
reduced pressure (-1 ‘kPa) at a tenperature in the regio Qﬁoi?gic@.S g .of
tert-butyl N [ (1R) -1-hydroxynethyl -2- (.4-thiazo|yl§£t y car bamat e
are obtained in the formof a colourless.-oil [infrared spectrum (CCl4):
3442, 3368, 2980, 2932, 2874, 1710, 1501, 1392, 1367, 1243, 1171, 1048
and 875 cm1]. Exanple 27 (+) - (4R -4- (3--Anm nopropyl). --4,
5--diydro-2--thiazolyl ami ne dihydrochloride A solution of 9.6 g of. benzyl
N[ (4R) -4- (3-ter.t--butyithioureido) -5-hydroxypentyl] - carbamate in

50 cnB of 6N hydrochlegrk¢_acigdais Ltgdial sa grature in the region of
110C for 18 hours. The ?eact?on ﬁgﬁeun?}s&é%n%%ﬁggﬁ?ed under reduced

pressure glckPaYody1amigapesatyiecibnt B 669508 of - - _lap -siie
essively in 30 cnB of ethanol and 20 %nﬁ of ?sopropgggk;ﬁggﬁgentrating

under the 3alf2-hpadbkiebshadrofPayEnPEEVRED) ERCHL MBS N ATs50dhe3 Y4 d
obtained is taken wup in ethanol and diethyl ether, filtered off and.dried

in a desi cé¥t bydundetoredusedld pi @ssul eréd. 4t kPajembeBatheaPLR athEe in the
regi on of 40C to give 2.8 g of
(+) - (4R) - 4areglonneRopP Py} )AAt &r 03 yhlbwr 2, t thazobyd aivmeani didyarbehl ori de in
the formof a white solid nelting at 166C [ 1H NVR spectrum (300 Mz,
(CIB)250_d%?o%ignb%v%)tgmperature in the region 0£.-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

s : . L L
is then stirred at a temperature in the region of 20°C

for 94 hours. The reaction medium is concentrated under



9 Decenber 2004 ST00019--PCT 134 from 1.55 to 1.85 (nt>Peqgmbep2844 (nt: 2H);
3.25 (dd, J 11 and 6 Hz: 1H);'3.69 (dd, J = 11 and 8 Hz: 1H); 4.27 (m:
~1H); 8.16 (unresolved conmplex: 3H); 9.50 (broad unresolved conplex: 2H);
from9.50 to-10.60 20 (very broad unresol ved- conpl exgrbldp1o@ed = +7:5 +/
0.4 a a concentration of 0.5%in nethanol)] Benzyl
N-[(4R)-4-(3-tert-butylthioureido)-yf5hydroxypentyl]carbanmate: 2.24 g of
lithiumchloride are added with stirring'to a solution of 16 g of ethyl
(2R)-5-{[ (benzyl oxy) carbonyl lamno }'-2--(3-tert-butyl- .

t hi our ei do) pentanoate in 200 cnB8 of ethanol and 100 cnB of
tetrahydrofuran. After stirring for 15 mnutes at a tenperature in the
regi on of e o f . .sqdi bqar.ohydr.| I d. t stirring for
20 hours ‘at é:e%t éér%peg’rsgltrﬁr ggi #ﬁaﬁegrte%i gﬁ“@%%&%@q%uﬁ erle%q)é% of sodium

bor ohydrigfe doecadded chbhekgankl 98 MBUYNIS i id tdhedhand 4 hesdiltrates
are concentrated under. reduced pressure (1 kPa) at a tenperature in the

regi on @in*40€. pdheoleahdiehés &AE0NEL 6@t apheskidndl Mosphiechs pressure on a
colum of silica gel (particle size 60-2008; dianmeter 5.6 cm height

40-cm, eindidueg Wst Eidtefiedt vf€ ahddithlkehoderieidhdme/etdadiqeaiat e (8/2 by
vol une) and a m xture of dichl oronethane/ethyl acetate (6/4 by volune).
The fractungies cedumied pgesbarexf@ciledPapr eduet tampegartvireedrand t hen
concentrated under the above conditions. 9.6 g of benzyl N[(4R)-4-(3-tert

the r%gion of 60°C. 30 g of lftert—butylm3~(2—hydroxy-
1-hydroxymethylethyl) thiourea are obtained in the form
of a white solid [H NMR spectrum (250 MHz, (CDs)2SO-ds,
O in ppm): 1.42 (s: 9H); 3.38 (mt: 2H); 3.54 (mt: 2H);
4.17 {unresclved 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



9 Decenmber 2004 ST00019!PCT 135 butyl thi. our ei do) - 5- hydPeseReh )P4 car bamat e
are obtained in the formof a yellowoil ['H NVR spectrum (300 MHz, (CD3)
2%0-d5, Sin ppm : from1.30 to 1.60 (nt: 4H) ; 1.42 (s: 9H); 3.00 (nt:
2H); from3.25 to 3.40 (nt: 1H); 3.45 (nt: 1H); 4.21 (unresolved conpl ex:
1H); 4.76 (unresolved conplex: 1H); 5.02 (s: 2H); 7.09ST80019=pPC8. 5 |fi:
1H); 7.17 (broad s: 1H); 7:27 (t, J = 5.5 Hz: 1H); from7.30 to 7.45
(m:,5H)]. Ethyl (2R)--5-{[(Benzyl oxyd¥arbonyl]am no}- .
2--(3-tert-butylthioureido)pentanoate: 7.5 cnB of tert- butyl

| sot hi ocyanate are added to a solution of 13 g of ethyl

(2R) - 2- am no-5-[ (benzyl oxy) carbonyl ] am no- pentanoate hydrochl oride in 200
cnB of ethanol, and the mixture is then stirred at a tenperature in the
regi on of Pdwdmmahdior4giehdsr obtehaedednt tbe fediupfi 8 ceeament rat ed under
reduced pressure (1 kPa) at @, tenperature in the region of 40C to give 16
g of ethyl RS Sdeny Fedty PearborYBP Sl b INIR (speetrunut300

Mt ST S e T e e

z' = ‘Z= , =145 : = :

Et hyl (2R)-2-am.nQ-5- enzo /) gar.honyl.] - _am nopent anoat e hydrochl ori.de:
A sglugio%_o% I?.%“%’%§g E%RghgfgﬁﬁnégS?ﬁﬁ%eﬂzﬁl5£§§cﬁ?@0ﬁyﬂzi

am nopent I.C 4aGhd d hl grikde jsn 200 of hagol ,is.cooled to a
%enpergturgﬂﬁﬁ ﬁﬁ§3rég¢%nﬁ§$'-?2gg.(ngECHBEggzth%ghy?8'£ﬁlZ@id@ are added

dropwi se ardz ghe Mwyhube1bs (b8Bsolved 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



9 Decenber 2004 ST00019--PCT 136 stirred at a tenper atUPeSSPY #8%% egi on of
20C for 18 hours. The reaction-nediumis concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 40C tq give 13 g of
ethyl (2R)-2-am no- 5-[(benzoyl oxy) car bonyl ] ani nopent 8h83P&2rFEFochl ori de
[ mass spectrum DClI nmlz=295 MH]

‘ (2R)-2-Anino--5-[(benzyloxy)carboﬁyy¥énino pent anei ¢ acid hydrochl oride: 30
g of basic copper Il carbonate are added to a solution of 15.5 g of

D-ornithine hydrochloride in 1 dnB of water. The m xture is heated at a
tenperature in the region of 100C for 2 hours, filtered while hot and
washed with water. The filtrates are cooled to a tenperature.in the region
of 20C, aeVEoweRFi88di-t 15F sESifus dsoflxdrghéds endexilgeat@ictth stirring.
The reaction nediun1%§ cooled to a %Qnﬁgrature in the region of 0C
f ol | owed YN eZadecusra Bressttred 018, sPaga5f 2pERTPETRAISFoflSr nate. After 18
hour s at t enper at ur.e ,i.q th gi_on o&nggc tge ILxtii eis filtered. The
solid is WEsK& l?&cggsépvgryﬁ'&ﬁtﬁ 9t Nrd§56- H§ygﬁ"mater and 3 tinmes 30
cnB of i et thgah%‘d§g%¥h%t nosygpepded hnq %Qh g@ f. 1.N__hydrochloric
acid wit a[gen)le sg}ea_ of h groggn :su%pﬁ|8e§ org ﬁ%ﬁf??e?he suspensi on
is filtered 3ndaihe 0! kel FopaSBEdaM/bh18woNRYAr ol gk C aci d. The
filtrates are brought to pH 4-5 with dilute aqueous ammonia to give-a
whi te preglepict-ate. (300t izl i I(EHY igd,, § in ppm):-1.41 (s: 9H);

2.96 (&4, § = 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 (£, J =5 Hz: 1H); 7.21 {4, J = 8.5 Hz: 1H); 7.23

(broad s: 1H}; 7.37 (4, J = 2 Hz: 1H); 9.04 (4, 0 = 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, followed by

addiﬁion, with stirring and under an inert atmosphere,

o§ 1.16-.crm’ 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



and drying in a desiccator, 12.5 g of (2R -2-anmino 9 BdeehhEe 388k
ST00019- PCT -137 5-[ (benzyl oxy) carbonyl ] am nopent anoi ¢ acid hydrochl oride
are obtained in the formof a white solid [''"H NWR spectrun1(300 VHz
(CD3)2S0--d6, -$. in ppmp from 1.40 to 1.80 (nt: %$?5b Pc H, 3.11
(m: 1H); 5.02 (broad s: 2H); from7.25 to 7.45 (nt 6 e 28.
(+)--(4R)-4-(4- Hydroxybenzyl) - 4, 5- di hydr o- 2-t hi azol yl - am ne hydrochlorrde
A solution of 0.2 g of N-(tert-butyl) ‘

N --[(IR"'-1-hydroxynet hyl - 2- (4- hydr oxyphenyl )ethyl]- thiourea in 2.6 cn8
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 wg&G@Eﬁ{;@%ES;&Q& “Fhéy&g%'%:g% Brgsd nf%i‘%?s t‘ﬁg‘/ﬁﬁen er

successively in 10" c | soprop ether, 10 cnB

of pentanewat@rCn8robd B6LE OhSye &1 hRT s@sh %ﬂ%ve Eéefé&pég@y' Ether

Voncentrating under the same conditions as tween each wash. The.

sol i d obt atbfdehsrdtb@duified r&@st&dabRsssnaer (1 er@rbb?)edatprgssure (0.1 kPa)
at a tenperature in the region of 40C to give 0.098, g. of

(+) - (4R) - Acedphydtoxgbimziyhe - degishh hy€irso@ 1 2 of Yof @i el ochl ori de
in the formof an orange-coloured solid [1H NVR spectrum (300 Hz,
(CD3) 2S0- d8;- [61Rh- bphydrOEyﬂthxkF2J(¢:ﬂﬁi&kaﬁnﬁﬂé&hﬁt}cé&bamét£8 (dd J

13.5 and 5.5 Hz': 1H); 3.26 (dd, J = 11.5 and 6 Hz:'3H); 3.55
~ are 2§ta1ned in the form of a colourless- oil [1nfrared
spectrum (CCly): 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 ethandl 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 meltiaé at

- 166°C {*H NMR spectrum (300 MHz, {(CD3)2S0-d¢, & in ppm):



9 December 2004 ST00019-PCT 138 (dd, J = 11.5 and 7.5 S%Beceqer 20045 (.

1H; .6.74 (d, J =8.5 Hz: 2H); 7.07 (d, J = 8.5 Hz: 2H); 9.09

(unresol ved corrpl ex': 1H); 9.41 (s: 1H); 9.56 (unresolved conpl ex: 1H);
.97 (broad.'s:" 1 H); ((x 20 = +9.5 -i-/--0.5 at a coneewooagi-garf 0.5%

|n met hanol )]. N-(tert-Butyl)-N -[(1R)-1-hydroxynethyl -

2- (4- hydroxyphenyl )ethyl ]t hi ourea: £345 cnB of triethylamne is added to a

solution of 0.2 g of 4-[(2R)-2=am no- 3-hydroxsypropyl]phenol in 10 cnB of

absol ute ethanol, followed by addition-of 0.18 cnB of tert-butyl

| sot hi ocyanate. 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 4 hogism Afderegaoldsnymd:haieact igan @Rdi vm)i;s 3 Pt e under
reduced pressure (1 kPa) at a tenperature in the region of 40C and then

chr omat ogr aphechairnglerz anmr;gon g esRlyr & of 160 akkda som=A  1¢ol;umm of silica
gel (particle size 40-63g; dianmeter 2~:5 cmheight 29 cn), eluting with a
m xture of.di cimtor Amt;hand/arguiarcio 108 2odmplesd:uded).; Bheo fracti ons
contai ning the expected product are conbined and then concentrated under
‘'t he abovellporadi tiroressolyed gomgflex: 2H); from $9.50 to 10.60 -
N-(tert-butyl)-N -[(1R)-1-hydroxynethyl -2- (4 h droxyphenyl et hyl ] t hi ourea
i s obt ai nEHE5h R4REG grRese Lved Slogmliedss Wil scdlsp ol ¥ spect rum (300
MHz, (CD3) 2SO-d6, 8 in ppm) : 1.42 (s: 9H) ; 2.63 (dd J = 13.5

0.4 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 df 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-



9 Decenber 2004 ST00019- PCT 139 and 8 Hz: 1H); 2.72 (ddPecembeigoed 5ng 5. 5
Hz: 1H); from 3.25 to 3.40 (nt: 2H); 4.29 (unresolved corrpl ex: 1H); 4.83
(t, J = 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)].:-sTooo19-pcT
4- [(2R)--2 Am no- 3- hydr oxypropyl )] phenol: A solution of 2.2 g of
tert-butyl N-[(1R)--1-hydroxy- nethyli3 (4-hydroxyphenyl) et hyl]car bamate in
24 cnmB8 of dichl oronmethane and 4 cnB of dioxane is added, with stirring
and under an inert atnosphere, at a tenperature in the r_egi 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 andbubptehioatretidanderhyadugefenpyepsaFakide & PRle aébéaﬁ] Lefperature in
oro

the region of 60C. The residue is taken up in 50 cnB of met hane,
filtered, shukheelorm 06 anBeblowi eihy['H elMrerspdddrivar doagfiyp, washed with
twice 5 cnB, of diethyl. ether and then dried in a desiccator under
reduced préggﬂr2§0("@5r1 &P Ramk: t@rqmrlatlﬂ ed i tafe (meegiden ;o0fi . 40C. 1.4 g, of
e S LR o o rcrrieone v
13 and 5.5 18> i By £t iy rese#vaqﬁ%%o%&d]t%{ Jﬁé (i BT 3 s
J =115 én?f@sofvéd'*&ompli@x rf’)z 0 &2 48 Hoo (d73J(d I 80
| 8.5 Hi: 1H); 7.17 (broad s: 1H); 7:27 (t, J = 5.5 Hz:

1H); from 7.30 to 7.45 (mt: 5H)].

Ethyl (2R)-5-{[(Benzyloxy) carbonyl ] amino} -

2-(3-tert-butylthioureido)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 is then stirred at a temperature in the region

of 20°C. After 48 hours, the reaction medium is

concentrated under reduced pressure (1 kPa) at a

temperature in the region of 40°C to give 16 g of ethyl

(2R) -5-{ [ (benzyloxy) carbonyl]amino}-2- (3-tert-butyl-

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



9 Decenber 2004 ST00019-PCT 140 Hz: 2H); 7.06 (d, J =9Dé&cermier2bhq4 7. 95
(unresolved conmplex: 3H); 9.37 (s: 1H]. Tert-Butyl

N[ (1R) -'1- hydr oxynet hyl - 2-(4- hydroxyphenyl ) et hyl ] carbamate: A solution of -
29.6 .cnB of. lithiumalunm niumhydride at 1Min tetr ghpdo@bupap -i s -added,
with stirring and under an inert atnosphere, at a tenperature in the :
region of 20C, to a solution of 4.38.9g of nethyl BOC-D tyrosinate 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 mxture is cooled and then concentrated under reduced.
pressure (1 kPa) at,a tenperature in the region of 60C. The evaporation

oSt due | SetHEEE A0 8 SR EEABL WA AInd ST PSRN oD 1 ki) At @

0 and 1's” ‘then chromat ographed under an

argon pre@;&%% héoﬂéf(f‘g%%’@e‘ﬁ]%""% Portddr e 3] URRt i cl e size 40-63p;

c .aneter elrg eluting wth 10 dnB of a

di chi‘or oreL haned g basiol KOS (98/2 et 2 4 relgidn
di chl or onet. ane/%hanolemxture (95/5 bypvéol:urre) and 2.dnB8 of a

~di chl or ongt haged ned hangd 18 X4 W 96/110(2R )b eadiiie) . The fractions
- containing the expected product are conbi ned and then concentrated under

t he above- ¢k tdphexy Perispmfl femindndntdanoate hydrochloride .
‘N-[(1R) -1 -hydroxynet hyl - 2-t 4- hydr oxyphenyl ) et hyl )-- carbamate are obtai ned
in the fotmm.@@mﬁ::ﬂaﬂfdﬁﬁ[m}l—t:ms 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-



9 Decenber 2004 ST00019- PCT 141 NWR spectrum (400 M—lzglp@a)bezsoptd& I n

ppm : 1.35 (s: 9H); 2.46 (dd, J =-14 and 8 Hz: 1H); 2.68 (dd, J = 14 and

6 Hz: 1H); from3.15 to 3.40 (nt: 2H); 3.50 (nmt: 1H); 4.61 (nt: 1H); 6.48

(d,J =8.5 Hzr “1H); 6.65 (d, J =8 Hz: 2H); 6.97 (d; JgpeBohisupeld); 9-11

(broad s: 1H)] Exanple 29 (+)-4-(4-Pyridylsul phanyl nethyl)-4,5-di hydro-2-

thiazolyl.am ne A racem c mxture of 1345 g of (4RS)-4-(4- . .

pyri dyl sul phanyl net hyl ) -4, 5-di hydr o- 2-t hi azol yl am ne- di hydrochloride is

separated on a Chiralcel OD 10g- colum in a . _
hept ane/ 2-i sopropanol /triethyl am ne m xture (80/20/0.1 by volune) to give

0.43 g of (+)-4- (4 pyri dyl sul phanyl met hyl ) - 4, %dl hédrlczj (ZdEZIhI aﬁol yllzim ng
1H NWR's F% &%ﬂ ' = an

% 5 Hz: 1F§£C31§%i(d 6.5 E; %E% = 11 and 7.5 Hz: 1H)

4.3.2 (nt: f@'ﬁrocﬁqﬂ&ld@rﬁﬁ%kyﬂm&)thez'ﬂbrm o%oa( %a.t% so§1ﬁnd 1.5 Rz
2H) ; 8.37'( dd, J =5 and 1.5 Hz,: 2H), ((X ~ +13.3 +/

concentrat i O# NMROs@%ntmumeuhanoMMk (CDﬂst dm 8 in ppm): from

(4RS) - 4- (4- pyri dyl sul phanyl et hyl ) -4, 5 di hydro-2 -t hi azol yl am ne

di hydr ochl gri4fe:t$ el ofmtAN 4Hﬂy;dr21c9t9l amitc 2e1)d Bnidi gxanelgne added to_a

sol ution of 0.356 g' of tert-butyl N-(4RS)-4-(4-pyridylsulphanyl 9
Decenber 26b@2 (broad s: 2H); from 7.25 to 7.45 (mt: 6H)].

S
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
peérqleum.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, J = 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



ST00019- PCT 142 met hyl ) - 4, 5- di hydr o- 2- t hi azol yl | car bafat &G 20Ms of

nmet hanol and 20 cnB of di oxane, and the mi xture.is then stirred at a
tenperature in the region of 20C for 18 hours. The reaction nediumis
concent:rated-under - reduced pressure (5 kPa) -at a temsauatowsercr t he regi on
of 40C, taken up in diisopropyl ether and then filtered to give 0.287 g of
(4RS) - - 4-(4- pyridyl sul phanyl net hyl ¥34, 5- di hydr o- 2-t hi azol yl anm ne

di hydrochloride in the formof a creamcoloured solid [''H NVR spectrum
(300 MHz, (CD3) 2SO-dér 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: 1H); 4.59 (nt: 1H); 8.00 (broad d, J = 6.5 Hz: 2H);

. 8.66. (bropgad,5J==16.% &a 2H ;uf. 601) {unresolned Gonplexia 1@,; 9.81
(unresol ved conplex: 1H); from 10.00 to 10.50 (broad unresol ved conpl ex:
1H). tertgButg]s Niz{ (ZERS) -A-Q7A- pyr i My 81l phgny |2t hyd Jo=4, 5- di

hydr o- 2-t hi azoi yi ] carbamate: a suspension of 1.5 g of tert-butyl

N[ (4RS) - tardiped ol wed eserphexny | tHoxydethylg - 4H) ; 9.56

5-di hydro-2-thi..azolyl]carbamate in 50 cnB8 of acetonitr4ol e is' heated
unti |t helWeERRM VedsComRin! v ant: Y 608 pdb s u-HBrical® gpyti dine is then
added with stirring. After cooling to a tenperature in the region of 20C,

. 1.07 g of.9of aspi um & akHanadsn A rAddad o AfG 893 St id etk dqan 148 hours at a
tenperature in the region of 20C, the reaction m xture is-filtered. 9

Decenber 2004 A 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



- ST00019- PCT 143 The filtrate is concentrated under r&dusechberegdure (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 place. The -organi c phase is washed w th sodi 6oL origs .
solution, dried over magnesi um sul phate and chronmat ographed on a col unm of
alumna, eluting with successive m xtuyres of ethyl acetate/cyclohexane
(50/50 by volume). The fractions containing 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) - 454 4- §y§§dyi§ylp@a@glpg&hy5) 413 ﬁ”ﬁgsp g?zﬁ%rkgégthécarbanate is

obtained in the form of a yellow ofl

CD3) 2SO d 1 9 d 3. 29
Em )2H) % i%n%‘ggmﬁozhﬁ (5§%)ndl_a8 2H§ @gnfgg°19‘§§ ‘J‘a‘ﬂﬁlgﬂ 11?6#7 35 (dd J

= 5 and 1.5.8%: (2H)J:=8249 ufddiny, —656'an€'d1 P £zg gE) ;241§ 0my 9940 to 10.00

(broad unr esol ved conpl ex: 1H)) Exanple

(4R) - 4- (| - GRy-&-py8 iyl msthyl ) - ﬂ55{ddld1y=dr8) -Rz : thitpzob y2 @mipgokiydr ochl ori de

T# A solution of 0.6 g of N-(tert-butyl)-N

[ (1R) - 1- hy®lr okiyhethyl 6 2¢£1-1ky} 4- pyri dyl - ) et hyl )t hi ourea 9 Decenber 2004

& 47[(ZRJj2-Amino—3—hydroxypropyl)]phenol: A
solution of 2.2 g of tert-butyl N-[(1R)-1-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, (CDﬁZSO—d& o in ppm): 2.69 (44, .J = 13 and-9;Hzf
1H); 2.79 (dd, J = 13'and 5.5 Hz: 1IH); 3.23 (mt: 1H);
froﬁ 3.30 to 3.45 (mt: 1H); 3.51 (dad, J = 11.545Jand

4.5 Hz: 1H); 5.32 (¢, J = 5 Hz: 1H); 6.73 (d, J = 8.5



ST00019- PCT 144 in 6 cnB of 6N hydrochloric acid is h&degmper 2004
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, taken “up’intvice 20 cnB of ethanol, concent SR0SPLIFET t he sane
conditions. as above, taken up in 10- cnB of ethanol, filtered and dried

I n a desiccator under reduced presddbfe (0.1 kPa) at a tenperature in the
region of 40C to give 0.296 g of (4R)-4-(1-oxy-4-pyridylnethyl)-

4, 5-di hydr o- 2-t hi azol yl am ne hydrochloride in the form of creamcol oured
crystals ['"H NWR spectrum (300 MHz, .(CD3)2SO-d6, S in ppm ; 3.04
(limting AB: 2H) ; 3.34 (dd, J = 12 and 5.5 Hz: 1H); 3.68 (dd, J = 12 and
8 Hz: 1Hyz: 4&2®BB; (MO61HL, J.¥58(H,Hd: 2H) HZ7 . PH) (uir&o ukd|] = 7 Hz: 2H);
9.30 (unresol ved conplex:.1H); 9.79 (unresolved conplex: 1H); 10.30 (broad
s: 1H)]. oeriplex: BaHYy! )9 NB7[(4R) 1K) hydr oxynet hyl - 2- (1 oxy-4-pyridyl) ethyl]
thiourea: 2.6 cnB of triethylam-ne re-added to a solution of ' 1.5 g of

(2R) --2--am no-- 3-Tentoikyty Y-y (Hy) y1-1hyfegsaestigddr ochl oride in 30 cnB
of absolute ethanol, followed by addition of 1.53 cnB of'. tert-butyl
i sot hi ocyantd Y RFEYPRY hie tay theaghamaes hahoto Uik #% G s stirred at.

nder T edlbeq pridsine E1upBntus ydddserk ¥ the region of 40C. 1 o
of triethyl amies! SrAdded; £ 0, bhSs SV AL A {1851 JHE SRS o3, Decenber 2004
inertfgtmosphere, 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)-l—hydroxymethyl—z—(4jhydroxyphenyi)ethyl]rﬁ

- carbamate are obtained in the form of a white foam ['H



ST00019- PCT 145 up in 10 cnB of nethanol, followed by gaoshetiben2ofsa 1.5 cnB
of tert-butyl isothiocyanate. The mxture is stirred at a tenperature in
the region of 20C for 48 hours. The-reaction nediumis concentrated under
reduced opressure. (5 kPa) at a tenperature in the regio$%§6 40C and the
product is taken.up in 25 cnB of, ethyl acetate, filteTl W858 washed
"with 10 cnB of ethyl acetate and 20 gqﬁ of isopropyl ether. The
~triethylam ne hydrochloride is r enové 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 [Rf- = 0.36 in .a. dichloro- nethane/ nmethahol m xture (90/10 by

I a. Ve 60 4 ' I t . E
(3R"2. ani e Sy b et ) Do B-8hSrbt S riinbem ort 2 6 sol uti on of
20 cnB of h h ' idin.di L d Lth stirring, at
: terrgera?ur%mi 'ny?}rffe)é:r{a‘é)‘?%ﬁ‘j o;aquérp?gé ?zggﬁtﬁfbﬁgbggz%ébf‘%tI(:a%‘lg‘ggty? ijl [

(IR -1--hyedy 1 - 2- = -« PyT i gyl t .car te in 20 cn8 of
di oxane. The %@?u%’i s fsléc.ihnrl(r)je(ﬁIﬁttcg jt'e?rdpe?néfhrweﬁgh ?hée)@r gron of  20C for
18 hours amd) i sa tdven(riakensiup é naghO(E1Gy of 8%%!191@}‘6!% Ef?r 30
m nutes-and filtered. The precipitate is washed with 10 c " di oxane~and
then wth 25 &k of2H)So0l .Gy | (Bt er= andiAy iag | o a1 deghL£6a§0L. under
reduced pressure (0.1 kPa) at a tenperature in the region of 40C. 1.54 g
of (2R -Zi@dLgf-S- (1-oxy-4_ 9 Decenber 2004 -

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
.ﬁdd7 &¢= 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 solutign of

;0.356 g of tert-butyl N—(4RS)—4—(4—pyridylsulphaﬁ§l—



'ST00019: PCT 146 pyridyl)-1-propanol hydrochl oride are "JBF&MHEEPH the form
of a pale yellow solid ['H NWR spectrum (300 MHz, (CD3) 2SO-d6', S in ppm
3. 08 (d, J = 6 Hz: H) ; from 3.40 to 3.55 (m 2H) . ; from3..55 to 3.70
(m:-1H); 7.7Y8 (d, J.= 6.5 Hz: 2H); 8.26 (broad s: 3Hzpodord-geh J 6.5 Hz
2H)]. Tert-Butyl I\I-[(lR)-I-hydroxyrrethyI 2- (1-oxy
4-pyridyl)ethyl]carbamate: 1 g of texpy-butyl (1R)-1--(4-

pyri dyl met hyl ) - - 2- hydr oxyet hyl carbamate in 5 cnB of dichloronethane is
added to a'solution of 1.01 g of 77% mchl oroperbenzoic acid in 10 cnB of
di chl oronet hane, and the mxture is then heated to a tenperature in the
regi on of 60C. After 45 nminutes, a further 0.65 g of mchl or oper benzoi ¢

acid is ?&Q%g[ n_d4 Eiéqt Hod W & |&lmmé££]?§m§9grlﬁt5acﬁerg)@rature in the

region o e "above operation is then repeated. After heating

for 2 hoqﬁéu?atn@i LA Rt I dibsahedi ARG Aha-d eactiny, mediumis
cool ed and then.taken up i=n 50'=~enB of dichloronethane and 50 cnB of I N

sodi um hydraxdde t Hheaguaausaihase dite GoNgai réf egoundesr 1€duced
pressure (1 kPa) at a tenperature in the region of 40C, taken up in 50 cn8

of di chl dicues hares hded orowesditagniesi eoncenpteteld dndéer ed and : -
concentrated under reduced pressure (1 kPa) at a tenperature in the
regi on ofreti@ed. ;ifesgstm‘et@itkﬁnjt bt N [{a@®erature in the region

hydr oxynet hyl - 2- (1- oxy-4-pyridyl)ethyl]carbamate- is obtained [1H NVR
spectrumc(fao@ﬂgaz takqreng) zso%l@scmrr@ ity amd4then

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.



9H); from 2.45 to 2.60 (TR 9% g6 (very

.ST00019- PCT 147 ppm: 1.32 (s:
1 from3.20 to 3.45 (nm: 2H); 3.63 (nt: 1H); 4.80
2

broad d, J ='13.5 Hz: 1H);
(ant: 1H); 6.67 (broad d, J
814(broadd J 5.5 Hz: 2H)1. Exanple 31 . .

(+)-4-(1, 2, 4- Tri azol -i -yl nethy] . ) - 4, 5- di hydr o- 2- t hi azol 5T Y H HRET

di hydrochl ori de A racem c m xture of @35 9 of (4RS)-4-

(1,2,4-triazol -1-yl et hyl - 4, 5-di hydro ? thi azol yl am ne di hydrochl oride is
separated on a Chiral pak AS 20 columm in a heptane/ethanol/triethylam ne
m xture (80/20/0.1 by volune). The fractions containing the expected
product are conbi ned and then concentr at ed under reduced pressure (1 kPa)

(T B e OO P B0F Wit B SRS PARR nbL di hydr o
(C09) 250 de S B3 it QT Ohd ’%?&S%d‘s PEELE a8 (aa, 0 -

(CD3)2S0O-d6, 8 in ppm -

11. 5. d Besidire ifedli 13 (broad
s: 1H)an 8. 68 (broiﬂc]ﬁas 1H) : sg@%%éﬂﬁéeis%w J&oafrcp?'?é ?i}él%atﬁ" (

(unresol vethd ortpt etiasdd) ;ardd. ddb{ihi0adl $frdH)sed@ 1y hadZbdh- 0.7 at-a
concentration of 0.5% in nethanol)]. 9 Decenber 2004 ST00019- PCT 148

. place. The organic phase is washed with sodium chloride

9 Hz: 1H); 7.23 (broad d, J = 5.5 Hz:.2H);

soluE%on, 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 cplumn of
silica gel, eluting with ethyl acetate. The fractions
containing the expected product are combined and then
concentrated under the above conditions. 0.356 g of
tert-butyl N—[(4RS)—4—(4—pyridylsulphanylmethyl)—4,5—
_.dihydro—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



(4RS)-4-(1,2,4-Triazol --1-yl net hyl ) -4, 5- di hydr o- 2- t hiSRedepbeni2ned

di hydrochl oride: a solution of 0.3 g of tert-butyl
N[(4RS)--4-(1,2,4-triazol-1-yl- nethyl)-4,5-di hydro-2-thiazolyl)carbanate
in 10 cnB of-.-«4N hydrochloric acid in dioxane is stirrggdoabia-pegperature
in the region of 20C for 34. hours. The reaction nmediumis filtered and

t hen washed with 3 tinmes 5 cnB of dijgtghyl ether and dried in a desiccator.
0.14 g of (4RS)-4-(1,2,4-triazol-l-ylnethyl)-4,5- dihydro-2-thiazolylamne
di hydrochloride is obtained in the formof a white foam[nmass spectrum R
m z=184 M+ m z=183 M+' mf z=114 CAH6N2+- M z=101 C3HSNZS+ base peak
mz=36 HO DCl nfz=184 MH'). Tert-Butyl N-[(4RS)-4-(1,2,4-triazol-I-yl-

met hyl )-4il§-giigﬁ{ﬁrcpf it ﬁ{ﬁﬁ%}éﬂﬂ&@{@%@%&i@-t@e&t@& atl 2 4-triazole is

added, at a tenperature I'n the region of 20C.and under an inert atnosphere,

to a sol utéRPePicufe3bn0tRE sediam chydipde EBr718MBoaksdi makhyl ul phoxi de.
The m xture 1s'stirred at a tenperature in- the region of 20C for 45 -

m nut es, fehdo1ed Byddadi 1§ 08onebnirgrell taderbybiliced pressure .

N[ (4RS) - 4- (i odonmet hyl )-4,5 di hydro-2-thiazolyl)carbamate. After stirring
for 3 hoUlskp4d) aat eapecmperetiunet he tbhgi bRgdbN6OE, 530CcnBakbn sat ur at ed
ammoni um chl ori de solution are added to the reaction nmedi umand the

resul ti ngupi i urei¢e 2Xtemttat] ethanpy, t¢oncenoransd oind@ehythacet ate. The
organi ¢ phases are washed with 10 cnB of saturated godium chloride 9
Decenber 503 GTRBDLLOPERg4ghove, 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



.solution, dried over magnesi um sul phate, filtered and D?ﬁ?@r?e(r:%%%‘lent rat ed
under reduced pressure (1 kPa) at a tenperature in the region of 40C The
residue i s chronmat ographed under an argon pressure of 70 kPa on a colum
- of silica gel «(particle size 40-63 g; diameter cm hei 0(#39_09&1, el uting
wi th a dichl oronet hane/ nethanol m xture (5/1 by volune). The fractions
containing the expected product are ggabi ned and then concentrated under
t he above conditions. 0.34 g of text-butyl N ((4RS) -4- (1, 2,
4-triazol--1-ylnmethyl) -4, 5- dihydro-2-thiazolyl]carbamate is obtained in
the form of a white foam[mass spectrum El nz=283 Mt m z=201
C8H13N202S+ mlz=145 CAHSN2Q2S+ mf z=101 C3HS5N2S+ m z=82 C3HAN3+ m z=57

CAHOt] Ter hﬁBﬁ!hYELON?:{né %)m&ﬂaﬁqg%ﬁﬂ&w 43 %_y additbior%latoef é[res added. at a

di hydr o- 2-t hi azol yl ] car bamat e: of sodiu bi'carbo

t enper at ur emf No £ heeFE€GHOR,1 Oifsc%ﬁﬁoéy%n%_t%t!sﬁ@%s'nﬁ& e %ﬁf Jgert-butyl

al Iyl sulphanyl -[ (tert-butocycarbonyl)am no] net hyl i dene carbanmate in :650

cnB of di chkoaotemnpapetutel Laverle byegasidids crpaf st on of 24.4.9g of
i odi.ne predissolved in 850 cnB of dichloronethane. After 72 hours at a

t enper at ur 8henrehetieyi vaddin 20C, c Gfarmith odd Widsr arghiu b9 cnB of
saturated sodi um bi-carbonate solution are added to the reacti on nedi um and

the resul tPRgSHiReufe kBal heh axtergesmwie hirt itee deglidh of £ eddwyd acet at e.

The organic phases are washed w th saturated sodium9 Decenber 2004
STOOOlQ-PCﬁnQSQQG p:oduct is taken up in 25 cm® of .ethyl acetate,

filteted 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)fN’—[(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/methanol mixture (S0/10 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 desiccator
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-



sul phite solution and then with saturated sodi um chl erbetenseraodon, dried
over magnesi um sul phate, filtered and then concentrated under reduced
pressure (1 kPa) at a tenperature in the region of 50C -The res
obtained is crystalllized fromethyl acetate. -:20.5 . ofgqi@idtoldoH :
N-[ (4RS) - 4- (i odonet hyl ) -4, 5- di hydro-2-thiazol yl]carbamate are obtained in

the form of a yellow solid {'-H NMRggpectrum (300 NHz,

i due

(CH3) 2SO-d6, Sin

ppm: 1.41 (s: 9H); 2.97 (dd, j = 11.5 and 7 Hz; 1H); from3.30 to 3.50
(m: 3H); 4.12 (nt: 1H); 9.89 (unresolved conplex: 1H)]. Tert-Butyl

al |l _yl sul phanyl -[ (tert-- butoxycarbonyl) am no] nethyl

catal yti
triethyl
hydr ochl

of di chl

¢ anount of 4-(dinethylam no)pyridine and 4.7 cn8 of

i denecar bamate: a

Byl Peedodio? BARCoRla0 S e B LT B i ¢ on
of a sol gbiQnopfamd18 Pithwiesirduld NURCHJRR3LE (/A 9802 ved in 30 cnB

oromet hane.” After- 48 hours, the-reaction nediumis concentrat ed

under reduogdsprassus eid Jodelda) R0A tEnReratdine: 4 RH)he faghon
I s chromat ographed under an argon pressure of 70 kPa, on a colum

of silicazged ¢past$sl emt sizie) AOEB3n 03 eties 3. TON (dei ghir) AbDLTE 30

resi due

el uting

with an ethyl acetate/cyclohexane m xture (90/10 by vol

of 40C. The

unme). The

fracti ons{@ony af nb ng Hhe 2Hexpecied(ipreozidict: a¥®) cohbihetidandl £hen
concentiated 9 Decenber 2004 STOO 019-PCT 151

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 concentrated under

reduced pressure {1 kPa) at a temperatufe in the region
of 40°C, taken up in 50 cm® of dichloromethane, dried

over magnesium sulphate, filtered and concentrated

- under reduced pressure (1 kPa) at a temperature in the

region of 40°C. 0.15 g of tert-butyl N-[{1R)-1-
hydroxymethyl—E;(1—0xg—4—pyridy1)ethyl]carbamate:ig

obtained [*H NMR spectrum (300-MHZ,A(CEh)st_d5,-8 in



under the above conditions. 0.2 g of tert-butyl 9 December 2004

al I yl sul phanyl -[ (tert-butoxycarbonyl)am no] net hyl i dene- carbanate is

obtai ned [mass spectrum DC nfz=317 M+ nfz=261 CLOHL7O4AN2S+ m z=217
COHL72N2S+ nml z=161 CSHOZN2S+] . 2-Allylisothiorurea iy Qdge: 16 cnB
of allyl.chloride are added, at a tenperature in the region of 20C, to a
suspension of 15 g of thiourea in 13QcnB of ethanol. After 15 hours at a
tenperature in the region of . 80C, the reaction nediumis concentrated
under reduced pressure (1 kPa) at-a tenperature in the region of 50C. The
solid obtained is taken Up in 3 tines 100 cnB of diethyl ether and then
filtered. 29 g of 2-allylisothiourea hydrochloride are obtained in the
formof a je sobpd(smegs) s 1 fM_H e 32

(+)- (4R, SR}?@% (Et hyl - gf (4-pyr Pﬁﬁrﬁreuitnhy 4%2%?1hy ro- ) E>r?l’j‘angz)olyl am ne A
SUSpenSIon(ﬂérﬁ-Br@a@fdP+J€¥t1iw5y¢thIH), from 3.20 to 3.45 (mt:

[ (1R 2S)-1-(4-pyridyl methyl)-2--hydroxybutyl]thiourea in 40 chB of 6N

hydr ochl or2&) ac? d63 i éntheatied; ot . &0 t @peratur & igy tmﬁ-daeggld)n Pfz POC for 20
hours. After cooling to roomtenperature, the reaction mxtureis
concent r at®d: ukidler T edhicBurqrdsiur® « 15 KPa)z a2ty ; tenper @il i) the region
of '50C. The resjdue is chronmat ographed at atnospheric pressure on a colum
of silica et IpariFcl@diklize 40-63 ; diameter 3.6 cm 9 Decenber 2004
--ST000I 9- PCT 152 height 24 cm), eluting with a dichl orornet hane/ nmet hanol

Exampie 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—thiazélylamine
| 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~ylm2thyl)—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: lH); 3.76 (ad, 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); (azo =
: D

+13.2 +/- 0.7 at a concentration of 0.5% in methanol)].
=



nixture (98/2 by volume) and then with a dichloro-- nétPeasEIReeLAghol

m xture (97/3 by volune). The fractions containing the expected product are
conbi ned and then concentrated under the above conditions, taken wup in 30
cnB of .dichl-oroenmet hane -and basifled with IN sodi um' hgdpnayhdepcthe organic
phase is dried.over nmagnesium sulphate, filtered and dried in a desiccator
under reduced pressure (0.1 kPa) at fag enperature in the reglon "of 40C.
1.4 g of (+) -(4R 5R) -5-(ethyl-4- (4- pyridylnmethyl)-4, ‘

5-di hydr o- 2-t hi azol yl am ne are obtalned in the formof a white solid
melting at 124C ['H NWR spectrum- (300 MHz, (CD3) 2S0-d6, 8 in ppm : 0.83
(t, J =7.5 Hz: 3H); 1.43 (m: 1H); 1.61 (nt: 1H); 2.70 (Iiniting AB: 2H)

3.40 (nt: 1H); 4.08 H)1 2642 HEesg0 L 7.29 (broad
s ) ((4@%5)4334 Vi 224 &'1r1(=.&gl 3 g,metﬁg)ﬁw ? $5-2H +166 2910

2.4 at a mmgmtd-@t-lt@ﬁa%lql%h@a eEhjaRekh) orilet ekt quw&'loH of [ (IR 29
-1- (4-pyridylmethyl) -. 2 -hydroxybutyl ] thiourea: 4.3 cn8 of tri

et hyl am n® .8 ¢ ofdded t-buaydohuti(arsot-43.(6, 9, of t¢2R=8%)-12vani no- | - (4-
pyridyl)-3-pentanol di hydrochloride.in 60 cnB of ethanol, followed by
addi ti on ofethyd )ed8 Solditydiroblt-yhiarzedyhil ceyhambee Theloni xidrefi s heated at
a tenperature in the region of 50C for 18 hours. After cooling, the
react i on ddihydrioshdomdenercadednuddexanedieedtpresdunt 8 Decermber 2004

ST00019- PCT 153 gl kPa) at a tenperature i'n the region of 40C and the
empera ure in the region of 20°C for 34 hours. The

reactlon medium is filtered and then washed with 3
times 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



residue is taken up -in 50 cnB of water and 100 cnB of® December 2004
di chl or onet hane. - The organi ¢ phase is 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 25 -1- (ﬁﬁ-co@)rid | et hyl ) -2-
hydr okybutyl Jthi ourea are obtained in the formof a tRiC Gl ess oil
[ 1H NMR spectrum (300 MHz, (CD3) 2S0- gg 6|n pprr) : 0.80 (t, J =7.5 Hz :
3H) ; from1.25 to 1.55 (nt: 2H); 11' 2.72 (dd, J =14 and 9 Hz:
1H); 2.93 (dd, J = 14 and 4.5 Hz:. 1H) 337 (rrt 1H); 4.60 (nmt: 1H); 4.88
(unresol ved corrpl ex: 1H); 7.11 (s: IH-; 7.16 (d, J = 8.5 Hz: 1H); 7.26
(broad d, .5 Hz: 2H); 8.43 (broad d, J 5.5 Hz:.2H)].

(2R, 3S) - 2- (4 d pent anol drochl.oride: a solution of 50
cn8 of 4N hy {rzgéﬁflor?g%%c&ég?nm a]rfgnl%dlapgﬁaetd? vélt fezigd sy and at a
terrperaturghéﬁ tbe f I - -tert-butyl

N[ (1R, 2S) - 2- hydroi%/ﬁgf%ge%yr&g% %ﬁf%? G%SO{H car( a?ﬁf’fag i3F 50 cn8 of

di oxane. Thempexithifei Bn SHé IF&IH & LATREr ALY & 'srld’ﬁlée regl on. of 20C for

A8 hours and is then concentrated under reduced pressuréL (1 kPa) at a

tenperaturehrmm&tmgf&mhédluﬂdéﬁﬂéniéﬁbdh prfssure of 70 _
(2R, 38)-2-anino-|-(4-pyridyl)-3-pentanol  di hydrochl ori (}:rfe are 8btained in

the form o¢0h11wh|¢é skbidal gd1lH R isflectsivgm @80@3Mgz, dﬁ%);%:c:'o déi in
"ppm 0.92 (t, j = 7.5 Hz: 3H); from1.30 to 1.65 (nt: 2H); 6ecenber
2004 STOOCFY: lﬂglgism B xgn)(,ddelurmgwmagdl:dzhlaah))meahaﬁe(/dd J =14 and 5

'methanol mixture (5/1 by volume). The fractions
containing the expected product are combined and then
concentrated under the above conditions. 0.34 g of
tert—butyllN—[(4RS)—4—(1,2,4—triazolml-y1methyl)—4,5—
dihydro-2-thiazolyl]carbamate is obtained in Lhe form
ef 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 added, at a temperature in the fegion
of 20°C to a suspension of 25.4 g of tert-butyl
allylsulphanyl [ (tert- butoxycarbonyl)amlno}methylldene—
carbamate in 650 em® of dichloromethane, followed by
addition of a solution of 24.4 g of iodine predissolved
in 850 o’ of diehloromethane. 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 te the reactien medium and the resulting mixture
is then extracted with twice 1 dm® of ethyl acetate?'The

organic phases are washed with saturated sodium



Hz: 1H); 3.52 (mt: .1H); 3.68 (m: 1H); 8.11 (broad dp Dgcenbeb26it 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 diastereaoisoners of tert-hspydoly-por .

[ (2RS) - 2- hydr oxy- (1R) - 1- (4-pyridyl nethyl)butyl.]- carbamate is separated on
a Kromasil(r) 10 u C8 colum in anigg |

acetonitril e/ methanol /tetrahydrofuran/water m xture (15/15/5/65 by

vol une). The fractions containing the expected product are concentrated
under reduced pressure (1 kPa) at a tenperature in the region of 40C to
give 4 g of tert-butyl NJ[(1R 25)-2-hydroxy-I-(4- pyridylmethyl)

but yl [ o e t f ' olid 11H NWR
Duty\ ] oar baggiiecdl Byoedh ouidechgn Lhech  QhyeLeastbigeuaol L LM MR

(s: 9H); &nh3erf{at: sétﬁt1&n52dfﬂ$d by ﬁééﬁ@é&éﬁ é@l a@@ (jmt: 1H)
3.02 (dd, J- 14 and 3.5 Hz: 1H) ; 3.28 (m: (net: 1H);471

(d, J = GfERteréﬂDanthﬁén é@hcdntrékéﬁFﬂhdéiﬂre&hé%ﬂ(ﬁ%@@ﬁuﬂe J =5..5 Hz:
2H); 8.42 (broad d, J 5.5 Hz: 2H)]. Tert-Butyl

N-[ (2RS) - 21h};Habxgt(aﬂ)eﬂpéﬁaéuwrimy&mtﬂ‘%ﬂd&utg’f]E(Hi‘l’d)an'ﬂh@ 2.1 g of
sodi um . borohydride are added, with stirring and at a tenperature in the
regi on of r&@OiueOOht@Uh@ﬁlm @r}tﬂtallln%e@ fofont eztthpltadetate.

N-[ (1R) - 2-oxobutyl -1 -(4-"pyridyl- 9 Decenber 2004 . -ST00019--PCT 155

net hyl )] caf b%m%t @fj ﬁeqﬂsfimetml - bt4Rolot 4 - Girlamrt g Xkt v &5~

dlhydro 2-thiazolyl]carbamate are obtained in the fbrm‘
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 cnﬁ_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),
_eluting with an éthyl acétate/cyclohexane mixture

'(90/10 by volume). The fractions containing the

expected product are combined and then concentrated



is then stirred at a tenmperature in the region of 20C9 Peem®rz8dts. The
reaction nediumis 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 ethyl-acetate. The organic pggagoiﬁ_géked over
magnesi um sul phate, filtered and concentrated under reduced pre re (1
kPa) at a tenperature in'the region 140C. 9.5 ¢ of an 85% 15% m xture of
the two diastereoisoners of tert-butyl™ N-[(2RS)-2-hydroxy-(1R)

1- (4-pyridyl nethyl)butyl]carbamate are obtained in the formof a yellow
gum [ 1H NMR spectrum (300 MHz, (CD3) 2SO-d6, S- in ppm) . We observe a

m xture of two diastereoisonmers in proportions of 85/15; S =from0.85 to

0.95 (nmt: - t . . : . 1.26 1.2 2s: 9H

t ot al § : frgﬁhﬁ’.r4r§%?o]d§’.%§8 %r?t;‘:‘ﬁg?g‘giy; %Hé. §7° d&%gg.‘éu‘iﬁagdslo Hzl: no. 15H) ;
280 (dd, 415 (hza @ 15H) - d.4.5 Hz: Q 85H):
S o 81 gig’y%gﬂ?mﬂ’:l m)%erg %%%’?ﬁ’éagggé%}d"a%‘ 88}1?‘?7?&76.1?%}3?;_.4961 (HZj,
J = 6 Hz: @atbhkaté. 1k 6Bradned Gmbzs Qp85H)lumb- Adr(fy»13T 91'(?“"'2: 0.15H);
6.62 (d, J = 9.5 Hz: 0.850): 7.20 (4, 3 = 60 "1/ 303 ") 26 e

0.3H); from/8=351t 0:8,5008t m24td 17 tedmbo M, sTartz-BE Y oM oln,ctR) - 2- oxo-.
(4-pyridyl nmethyl) - butyl]carbamate: 50 cnB of a 3N sol ution of " ethyl

magnesi um brom de di 8saligdisntlierhybachipdroahboadded 16ven® four to a
m xture, under an inert atnosphere, of 9 Decenber 2004 -ST00019-PCT 156 14
g of tertfﬁﬁﬂ-yf‘% sblorife- asehasge. (abtAytmpenatuPe in the
' regieg of 20°C, to a suspension of 15 g of thiouree 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“e temperature in the
region of SQ°C. The solid obtained is.taken uﬁ 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;



ox0- (1R) - 1- (4- pyri dyl met hyl ) et hyl }carbamate in 350 cnf® Degenher 2804 dr of ur an,
cooled to a tenperature in the region of 0OC. After stirring for 48 hours at
0C, water.is added to the reaction nedium the resulting m xture is
~extracted wi t'h dichl oronet hane and the extracts are WESHERNWRAT wat er. The
organi c phase is dried over sodium sul phate, filtered and then _
concentrated under reduced pressurelfb2 kPa) at a tenperature in the region
of 40C. .10.5 g of tert-butyl N [ (1R) -2 -oxo0--1- (4--pyridylnethyl)

butyl ] carbamate are obtained in the formof a yellow oil ["1H NWR
‘spectrum (300 MHz, (CD3) 2SO-d6, in ppn) : 0.94 (t, J =7 Hz: 3H); 1.32
(s: 9H); from2.40 to 2.65 (m: 2H); 2.70 (dd, j = 14 and 10.5 Hz: 1H)

3. 06 (dd,hgdightid2ancny, Selwkzing HyitH. 2241 ¢t oAdde t Warké/idteadhd, -J = 5.5
Hz: 2H); 7.44 (broad d, J = 8 Hz: 1H); 8.45 (broad. d,-J = 5.5 Hz.. 2H]. 9
Decenber ooZixe STPHOA Iy PETLUGT) ExadptlerB3vith a dichloro-

(4R)--4-(2-Thi en Inethyl£-4J5-dihydro--2-thiazo|y|anine hydr ochl oride 0.9
cnB (9. 4 TRy neidhanel drlsreror Ml 63 iky e ldr 5fvd se to a sol ution of
2.54¢g (Qgﬁ? mpl ) of Boc-D-2-thienylalanine and |.3 cnB (9.4 mol ) of

tri et hyl aniHeE 19 PRI ANTRRr $tReT &7 F MRt urale gomkigpd The .
resul tant Sisnens! o Sl L8 4ler 3G "Blovd I9M: Alhd "Ghyldd tered. The

up in 30 cm® of dichloromethane and basified with 1N

sodiuﬁihydroxide. The organic 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



20C and a solution of 0.71 g (20.9 mml) of sodium bdétesEMIEAEPHh 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 concentrated under vacuumto
give.a residue'whicchis used directly w thout purificatignopdysyspensi on of
the product obtained in 20 cnB of dioxane is treated with 6 cn8 4M
solution of hydrochloric acid in dioxape and is then stirred at a
tenperature in the region of 20C for 16 loursr_After concentrating-the
reacti on nmedi um -under vacuum 7.5 g of a white solid are obtained and are
used directly without purification. A suspension of the above product (1.0
g), triethylamne (4 cnB, 28.7 mol) and tert-butyl 1isothiocyanate (0.50

g, 4.3 mol{ll kPal0aend elengidianelre iis: hopt t t N, the region
of 50C for 4 hours with stirring. After cgﬁ%@ﬁ??é??ﬁgfﬁ%é%%fdggﬁun1 t he
resi due i sreskdneup st waken mpbArcsd oof ethwbtagehﬁaelgngﬁempfr 2004 '
ST00019- PCT 158 and is then purified-by chromatography on a col um of
silica gel dtehgiromeshane/. cfblabegans clbhame Vel waRhed WG H RACIHENS

“cont ai ni ng %he expect ed product are concentrated under reduced pressure to
gi ve 255 nfroFaherpyhfréedopvgrwiicdh uits sydptadier, e @illfterhds as@ensi on of t he
-product obtained abgvg &%éo nE_ 0.88 mml ) is refluxed in 6 cnB of 6N

hydr ochl or FeRGERGTe6Pt: PBACFoFhg RBOVE. coREitisssi-or . 3moxodr 8- S

Conce“tf?tEQr£§?9E§59ﬁ$—T?9ﬁf2¥?9T9qhéggrggglmethy;)—2—
hydysiybutyllthiourea are obtaiﬁed in thé form of.ar
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)].

_ (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) ;



brown residue is slurried in a mxture of ethanol (5 %A®emhed280hyl

acetate (3 cnB) and then filtered. This

ti-nmes, unt

concentrati on, the product crystallizes and i's filterdf0

a clear yellow solution is obtained. After partial

under vacuumto give 64 ng of. (4R)-

4-(2-t hi enyl net hyl) -4, 5-di hydr o- 2-t BiS4zol yl ani ne

of pale yellow crystals nelting at 125--127C ['H NWR spectrum (300 Mz,

(cD3).2SQ-d6, Sin ppm : 10.1 (bs, 1H , 9.7 (bs, 1H , 9.3 (bs,

(m 1H), 7.0 (m 2H), 4.5 (m 1H), 3.6 (m 1H, 3.3 (m 1H , 3.2
] . The pharnmaceutical conpositions according to the invention consist of
a conpound-&B fddpula=(L4 and SaHzisbikr dr28 alddnmef orléand d such a

conpound,

in

pure formor in the formof a conposition in which it

slurrying operation is repeated 3
19-R¢F then dried

hydrochloride in the form

1H), 7.4
(m 2H

S

conbi ned ®Eehldhy éthér (BhartBteudi €8l [Hteokpht DIl (presicd, dwhich may be
siologically active. 9 Decenber 2004 ST00019- PCT 159 The

inert or p
medi ci nal =

o

oduldEs adtorBifg {BRFRECLYHY ePRTRACFRYS Ebe &St oral Iy,

parenteral]y, recgtally or_tgpic . Solid conpositi-ons for oral

adninistré#%gﬁd ahi%h“cgnSb EUSg‘%Wnclude tablets, pills, powders

capsul es, cachets) @%rQLﬁHH§fSN—L?lﬁhﬁ§ﬁﬁ?9§8%9§itifﬂl4—the active
o the ehtl '

princi pl e accordi ng

di l uents,
strean1ofp%?g§%gﬁ§ﬁ%%e co

I NV oh™T's ‘m

ositions can also

mixturé of the two diastereoisomers of tert-butyl N-

{(2RS) -2-hydroxy-(1R) -1- {4-pyridylmethyl)}butyl]-

carbamate is separatéd on a Kromasil® 10 i C8 column in

an acetonitrile/methanol/tetrahydrofuran/water mixture

(15/15/5/65 by volume}. The fractions éontaining the

éxpected product are concentrated under reduced

pressure (1 kPa) at a temperature in the region of 40°C

. to give 4 g of tert-butyl N-[(IR,2S)-2-hydroxy-1-(4-

pyridylmethyl)butyl]carbamate dihydrochloride in the

form of a whitersolid.tlH NMR spectrum (300 MHz,

(CD3) 2S0-dg, & 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

2,60 4mt: 1H); 3.02 (4d, J-= 14 and 3.5 Hz: 1H); 3.28

(mt: 1H); 3.53 (mt: 1H); 4.71 (d, J = 6 Hz: 1H); 6.62

(d, J = 9.5 Hz: 1H); 7.20 (broad d, J = 5.5 Hz: 2H);

8.42 (broad d, J = 5.5 Hz: 2H}].

Tert-Butyl N-{{2RS)-2-hydroxy-(1R)-1-(4~

pyridylmethyl)butyl]carbamate: 2.1 g of sodium

. borohydride are added, with stirring and at a

" temperature in the region of 10°C, to a solution of*

10.5 g of tert-butyl N-[(1R)-2-oxobutyl-1-(4-pyridyl~

(gelatin.

Wt H ohe or nore inert

frﬁ@%f%é%&ﬁ&te_swwsge,ogaapgcb%e%pl@%si|i'ca, under a



conprise substances other than diluents, for exanple %bDeceotbem2Oes
lubricants such as nagnesi um stearate or talc, a dye, a coating (dragees)
or a varnish. Liquid conpositions for oral adm nistration which can be
used i ncl ude pharnmaceutically acceptabl e sol uticons, sSuSgEe0S1ORPCT

enmul sions, syrups and elixirs containing inert diluents such as water,

et hanol, glycerol, plant oils or liquld paraffin. These conpositions can
conpri se substances other than '"ilueits, for exanple wetting products,
sweeteners, thickeners, flavorings or stabilizers. The sterile
~conpositions for parenteral admnistration can preferably be aqueous or

- non-aqueous sol utions, suspensions or emulsions. Solvents or vehicles

whi ch nay Betbydd lcacsbateteatior 156 opyl efiectiihyed| , andpehyehbylgpe gl ycol
plant oils, in particular olive oil, injectable organic esters, ''for
exanpl e et Afl tBPBafEirsedopker $EPaREUDEgANI the Degépheinf2004cST00019- PCT
160 solven%s. Igege conpositions can also contain adjuvants, in particular
“wetting ageRfsi®i 88MEAr cThggERAStionumeringyr 4. canspetzaned ander

stabi |l izerg,The 4 sterilizathog c?n be carried out in several ways, for
exanpl e by asepttcPf FFEFATI &h, KB§) i AEoRpbPEPERELUSEeinl FRPngeadent s into

the conposiki gRex~bY. ] iation r by heating. They can al so be prepared
in then}oor&r#oga Cs?%%#%lgdggl ‘:U‘g %SQpSE‘i t?%ﬁ?%ﬁ%(ﬁp dfpeachiedoritdd at  the

tinme of USQOanI_ﬁi &t | &AL &l a0y ‘ﬂ{é]egrgani-c phase is dried

s N . :
magnesium sulphate, filtered and concentrated

over
under reducedlp;essure (1.kPa) at a témperature in the
région of 40°C. 9.5 g of an 85%/15% mixture of the tw&
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 (d4, 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 (4, g

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]carbamate: 50 cm® of a 3N solution of ethyl

magnesium bromide dissolved in diethyl ether are .added

over 1 hour to a mixture, under an inert atmosphere, of



injectable sterile medi um The conpositions for rectal® Bepemiies2Pedi on are
suppositories or rectal capsules which contain, besides the act

product,

exci pients such as cocoa butter, sem synthetic glyceri

ive
des or

pol yet hyl ene~glycol s.-=Conposi ti ons for topical adm nistotxtisceamn be, -for
creans, |otions, eye drops, nouth washes, nasal drops or aerosols.

exanpl e,
| n human

t herapy, the conpounds accasging to the invention are

particularly useful for treating and/or preventing multiple scl

cer ebr al

Par ki nson' s di sease, Huntington'.s di seases,

focal or global ischem a, cerebral or spinal trauma

erosi s,

Al zhei mer' s di sease,

amyjotrophic lateral sclerosis, mgraine, depression, schizophrenia,
anxi ety, epigepsyces abet 5, N- g2 NENORELICS OB (MOIGRT Xhhifo) &t hritis,
arthrosis ; asthma, irritable bowel syndrone, Crohn's disease,
2004 STOORRS- ¢ BOT-1-6(4 peyt 1 dyil hé shy Dpst iyl bsayibagead 1efisx,cmbveitis,
"Quillain-Barre syndrone, glonerul onephritis,. |upus  erythernatosus,
psori asi sof t tet xrlawdto Dirarer teonl ¢dring a oferprematsuseicin ashe f or exanpl e,
epi theliomas, .adenocarcinomas or sarcomas, and in infections wth

G am . postegien ekt{H cAitgarspkrGnom Frg 4% veours rate 19Qd ar or

water is added to the reaction medium, the resulting

mixturg is extracted with dichloromethane and the

!

extracts 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

9 Decenber

bacteri a.



The doses depend on the .desired effect, the duration 9dPeqehtbef 288t ment and

the route of admnistration used; they are generally between 1 ng

and 100

ng per day via the oral route for an.adult, wth unit doses ranging from

0.5 ng to 50 ny-of active substance. In general, the @a@oyrougdy determ ne -

the appropriate dosage as a function of the age, weight and al

per sonal

factors of the individual toshe treated. The exanples

which-follow illustrate 'vonpdsitions according to-the invention:

A Gel capsul es containing a.50 ng dose of

conpositi.on bel ow are prepared, according to the usual technique:

-Cbnpound of formula (1) 50 ng - CIl | e uose 1 0 ng -- Lactose
---------- Example 33 ------ S 5 m9 Decenber 2004 -ST00019-PCT 162

(4R)~4—(2—Thienylmethyl)—4{5—dihydro—2—thiazolylamine
hydréchloride |

0.9 cm® (9.4 mmol) of. ethyl chloroformate is
added dropwise to a éolution of 2.5 g {9.23 mmol) of
Bod—D—Z—thienylalanine and 1.3 cm’® (9.4 mmol) of
trleﬁiylamlne 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 added. The
reaction mixture is stirred at a temperature in the
region of 20°C for 64 hours and is then concentrated
under vacuum to give a residue which is used directly
without purification. A 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 concentratlng 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 vacdﬁm,

- the residue is taken up twice in 50 cm® of ethyl acetate

t

he ot her

EXAMPLE

active product and having the



Col loidal silica 1 ng’ 9Dec<—:¢nber2004S g
=T L LR T odi um

car boxynet hyl starchl0 ng ------ e -Tal c10 ng
T e e i e - - Ll - - -SPOOQL9-PEP----t - - - - -

e laeaiiooo T 1 my EXAMPLE B

Tabl ets containing a 50 ng dose of active product and having the :
conposition bel ow are prepared according to the usual technl gu Conpound of
formula (1)50 M---c-cmmmmmc e e e e e e e e i ce e e e cee e g -Lactose

ot - Col | 0i da
silica2 @Onw&?m@%f“%%?o&?ﬁ’é?ﬁ%Eé?*ﬁﬁﬁlﬁéetogﬂfﬁ‘ér%%m eftani um oxi de
(72/ 3.5/ 24. {1&% ‘gh %ﬁd film c at ed, iabl et wei ghing 245 ng EXAMPLE C
An i nj ect s%? SHPETM HP nPRG 181 RECH

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, .
ﬁcngzserds, 6 in ppm): 10.1 (bs, 1H), 9.7 (bs, 1H), 9.3
(bs, 1H), 7.4 {m, 1H), 7.0 (m, 2H), 4.5 (m, 1H), 3.6
{m, 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 composition in which it
is combined‘with any other pharmaceutically compatible

product, which may be inert or physiologically active.



active product and having!the conposition belowis pmsbams&mrzombnpound of

formula (1) 10 iNQg ---------m oo mm oo oo
Benzoi c gc?d 80 ng 9 Decenber 2004 ST00019- PCT 163 Benzyl al cohol Sodlum

~bent oate 95 a -ethanel - - . ST00019-PCT

e e e e 10.06'm 80 ny

--------------------- gi .The pr.esent .invention
al so rel at eag & tlClnaltﬁggdPCtspP§§8ﬁgﬁH8 zﬁdt ?egPVﬁ&t&P§e&§é§dln ﬁ?lch

naucti on I nducl bl e
ﬁE)s?g?g;ggk?E%%Qp%%?qaﬁgsfgr%5x%6gﬁ&gd %RE%aE%Vn P&t FRPAGRL 3V'a compound of
fornula (1), racem csolid compositions for oral administration

which can be used include tablets, pills, powders -
{gelatin capsules, cachets) or granules. In these
'compgfiﬁions the active principle accordlng to the

1nveﬁ£10n is mixed with one or more inert dlluents,-

such as starch cellulose, sucrose, lactose or silica,

under a stream of argon. These compOS1t10ns 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 csn 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

particularrolivs oil;-injectable organic esters,Jfgr

eiample ethyl oleate, or other suitable organic



‘m xtures, enantionmers and di astereoi soners thereof and Dégetber 8804 hor of
the tantoner thereof or pharnaceutically acceptable salts thereof. 4 ~r 9
Decenber 2004 ST00019- PCT 164 CLAIMS: 1. Use of the 2-am nothiazoline
derivatives of- fornmula: (1) in which either Rt is'a hggpages-agm or an -
al kyl . radical and 92 is an al kyl, -alk-NH2, -CH2-R3, -CH2--S-R4 or phenyl
radi cal substituted with a nitro or g+ C(=NH)CH3 radical, or Rl is an

al kyl radical and R2 is a hydrogen atom R3 is a.(3-6C) cycloalkyl,
pyridyl, pyridyl N-oxide, thienyl, thiazolyl, imdazolyl, pyrazinyl,
triazolyl or phenyl radical or a phenyl radical substituted with nitro,
hydr oxy or carboxyl radical, R4 represents a pyridyl or pyridyl N oxide

radical, sghlchR e$ROLS ABnBbLYL RSS! 8dhCahsol LohRiRg understood that the
al kyl and al kyl ene radi =cals contain 1 to 6 carbon atons in a straight or

branched ghghbantBe {ACLALEiFLXAHI @8t EAGNLEBARES 2Rdcdhast er eoners
t hereof -and the m xtures thereof, the tautoners thereof and'the

- pharmaceuagentsy emaepiabbessadispéheasos, ahar sthpiphepakat g of _
phar maceuti cal conpositions that are useful for preventing and treating
di seases sherilization can be carried out in several ways, for .

example by aseptic filtration, by_incorpordting .
.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,



whi ch an abnormal production of nitrogen nonoxide.. TG®Decemkes2Pdber 2004
. STOO. 019- PCT 165 by induction- of inducible NO synthase (NOS-2) is

i nvolved. 2. Use according to Claiml, characterized in that, in formul a
(1), Rl is a hydrogen atomor an al kyl radical and R2 i - NH2

radi cal or phenyl radical substituted with.an -NH-C( N%f% %r Pc@HZ R3
radical and R3 is a pyridyl, thienyl %tl'n azolyl, imdazolyl, pyrazinyl,
triazolyl or phenyl radical or phenyl‘L fadi cal substituted with a nitro -or
carboxyl or =CH2-S--R4 radical, and R4 is a pyridyl radical. 3. Use
according to either of Clains 1 and 2 characterized in that R2 is a

-CH2-R3 or -CH2-S-R4 chain, R3 is- - or 4-pyridyl, 2- or ‘3-thienyl, 4-
or 5-thiazglyl i gggql i azolyl, _.2-pyrazi, nyI or phenyl radical
or a phenylZESH T on1311_‘lsgunb i'tut ec?slor?hapqoeqt 1“3<pvm“tvﬁlé?lﬁ ‘tro or carboxyl
‘radi cal an@lﬂ‘llla'irﬁ}aaér@’rgﬂﬁd d’n@jl rd| ng to Claimi1l,
characterized 4in-that the corlr:pound Ul%?leep?ﬁr)l &+ cHYBER from t he

fol | owi ng GGG o sts(, 3 pRYHidY et f}yn!e) §,—t r i azol - 2-yl ami ne
4-(3-nitrobenzyl)-4,5 -di ﬁydro 3t hi azol - %]@fdcgrlta L o258

4- benzyl - 50fettlmyior¢ Sudhhwdr, 0-£br3eidaing2 @, - % xltggn@gmas .
4- (3-thienyl methyl)-4,5-di hydro-1, 3-thi azol - 2-y| am ne.

4- (2- t hi enyidesoRpicFidobadi bydsarkcoddshi anal 13- yheabagonESWieh amno -4,

5--d| hydr ot hi azol _4-yl ) phenyl ] (1-
. rami9051t1ve or Gram-negative 1ntracellular or

‘extracellular 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 55 mg




i m noet hyl )am ne 9 Decenber 2004 ST00019- PCT 166 9 December 2004
4- - benzyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne ..

4- ( 3- car boxybenzyl ) -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne

4- (4-~am nobutyt) -4, 5-di hydro-1, 3-thi-azol --2-yl-am-ne - -gr00019-pCT
4- butyl - 4, 5-di hydro-1, 3-thi azol - 2-yl am ne

5-met hyl - 4, 5-di hydro-1, 3-thi azol - 2- ygam ne

4- cycl ohexyl met hyl - 4, 5- di hydr o- 1, 3-t hi azol - 2-yl am ne

4- (3-ni trophenyl) -4, 5-di hydro-1, 3-thiazol -2-yl am ne

4- (4-pyridyl methyl)-4, 5-di hydro-1, 3-thi azol - 2-yl ani ne ‘

5-net hyl - 4- (4- pyridyl net hyl ) --4, 5-di hydro-1, 3-t hi azol -2- yl am ne
5-ethyl-4-(4 Gyl li )4, 5-di hydro-1, 3-thi azol -2- yla
4-(4--thiazoFg%%Eg?ﬁgf%?%}g?drhydrorrirﬁrrhfazcrr?:yfanineﬁ1£§

4- (1-i m dazolgplaretch ¥y béx9mdithyds@alrcdr t hi azol - 2- yl am nejg ng

4- (2-pyrazi nytmet hyl ) - -4, 5-di hydr o-1, 3- Chi'aZol="2=yl"ani ine

4- (5-thiazol yamet hyl ) -4, 5-di hydro-1, 3-thi azol -2-ylam ne 10 mg

4- (4- hydr oxybenzyl)-4,5-di hydro-1, 3-thiazol-2-yllam ne 4v(4-p

ri dyl sul phanygeekiiy- 4L&adiatedr 0- 1, 3-thi azol -2- ylamne 1 mg

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

4- (4--pyridyl methyl)-4,5-di hydro-1, 3-thiazol.-2-ylamne .Noxide .the

racemc s enanti oners, di astereoisoners and tautoners thereof, and
m xtures thereet, as Il as the |, ' . .
) 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



pharmaceutical ly acceptable salts thereof, 9 Decenber ®D8enTH®002- - PCT 167
5. Use according to Caim1l, characterized in. that the conpound of
formula (1) is chosen fromthe follow ng conpounds:

(+)-(4R) - 4- ( 3~pyri-dyl.met hyl ) - 4, 5-di hydro- 1|, 3-thi azol - %i@ﬂ ne é+) - R
_-4- (3-ni.trobenzyl) -4, 5-dihydro-I,-3-thiazol-2- -yl anf c

(+)-(4R, 5S) - 4- benzyl - 5- net hyl - - 4, 5-di ro-1, 3-thiazol - 2--ylam ne

(+)- (4R, 5R) - 4- benzyl - 5- net hyl - 4, 5--di]fl;%rorl , 3-thiazol - 2-ylam ne

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

(4R) - 4-(2-thienyl methyl)-4,5-di hydro-1, 3-thiazol -2- yl am ne

[ 3- (2- ami no- 4, 5- di hydr ot hi azol - 4-yl ) phenyl ] (1- i mi noethyl)amni ne

+)--(4R)-4-b -1, 3-t hi azol-- 2- yl an
(fl) EA4§ 4- (gg%ékggxy g%’@‘?{ 04 -G - h;fgfg = 3.¥uanm aggl..-..z- %Qﬁﬁmile

(+)- (4R - 4-(4- 885 pRb 5- di hydro--1, 3-t hi azol -2-- vyl
- (-)-(4S)-4-(3- ﬁltrg%e%%%/{%%aﬁeS di hydro - 3=t-hi-azot-~ 2—--ytan$

(-)-(4S, 5S)- - 49gngyhansi met hyl - 4, 5-di hydro- 1, 3-t hi azol - % ¥1| %T ne
-  Sodium hydroxide ) B 24 ng
-  Propylene glycol L o 1.6 ml
- ﬁgter - . .as - 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 involved 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.
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(-)-(4S)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thi azol -2- ylam ne
(4S, 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro- 1, 3-t hi azol -2- ylam ne -
(-)--(4R) -4-butyl - 4, 5-di hydro-1, 3-thi azol - 2-ylam ne- sT00019-PCT
(+)-(5S)-5-net hyl -4, 5-di hydro-1, 3-thi azol - 2--yl am ne
(-)-(4)-4-cycl ohexyl net hyl - 4, 5-di hydrga 1, 3-t hi azol - 2- yl am ne
(+)-(4R) - 4- cycl ohexyl met hyl - 4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne
4- (3-ni trophenyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne _
(+)-(4R)-4- (4-pyridyl nethyl)-4, 5-di hydro-1, 3-thi azol -2- yl am ne _
(+)- (4R 5R)-5-net hyl - 4- (4-pyri dyl met hyl) -4, 5-di hydro- 1, 3-thiazol - 2-yl am ne
(+) - (4R, 5Rya5Mmet.hyl - 4- (4- pyridyl met hyl ) -4, 5-di hydro- 1, 3-thi azol -2-yl am ne
(+.)-4-(5-thiazolyl nethyl)-4,5-di hydro-1, 3-thiazol -2 yl am .ne. ..
(-)-4--(54t.hi apekybtrethyl P-4nihodhhidodide3dbhiazelvds ¥kam ne
(t)-(4R ) -4-(2-pyrazinyl methyl)-4,5-di hydro-1, 3-t-hi azol - 2-yl am ne
(4R) - 4- (1fomnddacl yl net hyl ) - 4, 5-di hydro- 1, 3-thi azol _-2- yl am ne
(4S)-4--(1-imdazolyl met Ipxl )-4,5-di hydro-1, 3-thiazol'-2-- ylam ne

S -

RZIN/)\ v

NH,

in wﬁf%h 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)



9 Decenber 2004 ST00019-PCT 169 (+) - (4R) -4'- (4-thiSdedepibeetodd ) -4,

5-di hydro-1, 3-thiazol- 2-ylamne . o
(+)-(4R)--4-(3-am nopropyl ) -4, 5-di hydro-1, 3-thi azol - 2 ylan1ne

~ (+)-(48)-4-(4-hydroxybenzyl) -4, 5-di hydr o- 1 3- thlazol % @€1

(+)-44- pyrldylsulphanylnethyl) 4, 5-di hydro-1, 3- thlazol am-n
(4R)-4-(4-pyridyl methyl)-4,5 dihydro- 3- thlazol 2- ylan1ne N- oxi de
(+)-4-(l-triazolyl nethyl)-4,5-dihiydro- % 3-thiazol -2- ylam ne the tautoners
thereof, as well as the pharmaceutically acceptable salts thereof. 6.
Use'according to daim2, characterized in that the conpound of

formula. (1) is chosen fromthe follomﬁng conpounds: 4- (3--pyridyl nethyl)

-4 5--di hydr _ .
- (3- nltrobenzy 1%%.% lﬁya%£§§k§ Phisyp6hase §F8ﬁr%é 1S

4- benzyl SimRiN e, 5- - di hydro- 1, 3-t hi azol - 2-yl am ne

4- (3-thienyl nethyl)-4,5-di hydro-.1, 3--thiazol -2-yl am ne

4-(

2- t hi enyl net hyl ) - 4,.5- diykpdeecbr3ibhhi @20k12: 4! @M Bgay cT rized
[ 3- (2- ami no- - 4, 5- di hydr ot hi azol - 4-yl ) phenyl') (1- i mi noet am_ne

4- - benzyl - 4p5tﬂahydnnrfp3mhhaazab 2Ry| 8&M Denydrogen atom or an -
4-(3-carboxybenzy|)-4,5-dihydro-1,3-th|azola2-ylat|-ne
4-(4-aninoa&kyﬂ)r4d5cadihydrquig-amifﬁlkﬁﬂiyhﬁﬂﬁﬂal 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 Rq is a pyridyl radica;.
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~pyridylmethyl)—4;5—dihydro—l,3—thiazol—2—ylamine :
4-(3-nitrobenzyl) -4, 5-dihydro-1, 3-thiazol-2-ylamine
4—benzy1—5~methy1;4,s-dihydro—l,3-thiazol-2—y14mine
4—(3—thieny1méthyl)—4 5-dihydro-1,3-thiazol-2-ylamine
4- (2 thienylmethyl) - 4,5-dihydro- 1 3-thiazol-2-ylamine

Y

[3-(2-amino-4, 5~ dlhydrothlazol 4—y1)phenyl](1—

iminoethyl)amine
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4--(4-pyridyl methyl)-4,5-di hydro-1, 3-thi azol -2--yl am ne

-5-nmet hyl -4- (4- pyri dyl net hyl ) -4, 5-di hydro- 1, 3-t hi azol - 2- yl am ne 5 et hyl -
(4-pyridyl-methyl ) -4, -5-di hydro--1, 3-thiazol--2- yl agroeo19-pcT

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

4- (1-1zni dazol yl met hyl ) -4, 5-di hydr otdg 3-t hi azol - 2-- yl am ne

4- (2-pyrazi nyl met hyl ) -4, 5-di hydro- 1, 3-t hi azol - 2-yl am ne 4-
(5-thiazolyl methyl) -4, 5--dihydro--1, 3-thiazol--2-ylam ne
4-(1-triazolyl methyl)-4,5-di hydro-1, 3-thi azol --2-yl am ne

4- (4- pyridyl sul phanyl met hyl ) - 4, 5-di hydro- 1, 3-thi azol --2- ylam ne the

racem c @Jﬁéﬁfﬁ&~4ﬂguaﬂﬂyﬁyaLl(@i@%ﬁ%&g}@Q?&éﬁiﬁ@d tautoners thereof, as
wel | as the pharnmaceutically “acceptable salts thereof. 7. Use according to

A aim 2, char-ash@idaasknay gt -diayaesrayndcaiiabel Ml g1biinks chosen from
t he Rpllomﬁng conpounds:

() - . (4AR4He4Sarpiyiakslyd ity 1544 hy-ddiohldBethidzbhi-azglladingl am ne
(+)5(4R)-4-(3-nitrobenzyl)-4,5-dihydro--l,3-thiazo|-2- yl am ne
(+) - (4R, SSpbuktierfz\A ~dhystdoy 1 4 -8hdelzpdr-@-y18miheazol - 2-yl anine X
(+)-(4R, 5R) 4- benzyl - 5- net hyl - 4, 5-di hydro-1, 3-thiazol - 2-ylam ne
5-methyl-4,5-dihydro-1,3-thiazol-2- ylam:.ne
4~cyc¥%hexylmethyl—4,5—d1hydro~1,3—th1azol—2—ylamine
4—(3—ﬁftrophenyl)—4,S—dihydro—l,3—thiazol—2—ylamine
| -(4~pyridylmethyl)—4,S—dihydro—l,3—thiazol—2—ylaminel
5-methyl-4- (4d-pyridylmethyl}-4,5-dihydro-1,3-thiazol-2-
ylamine _
5~ethy1-4-(4—pyridy1methy1y—4,5-dihydro—1,3-thiazoluz—
yvliamine .
4- (4-thiazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-ylamine
4—(1—imidazolylmethy1)—4,54dihydro—1,3—thiazol~2—
yvlamine
4—(2—pyrazinylmethy1)—4,5~dihydro~1,3—thiazol—2—ylémine
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,
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(-)-(4R)-4-(3-thienyl nethyl)-4,5-di hydro-1, 3-thi azol -2- yl am ne
(4R) - 4- (2-thi enyl met hyl ) -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 oe %lo)o%m ne
(+)- (4R) _4-benzyl - 4, 5-di hydr o- - 1, 3~- t hi azol - 2- yl ami ne I-BCT
(¥)-(4R) - 4- (3-car boxybenzyl) 4, 5-di hy, 5701 3-thiazol -2- ylam ne
"(+)-(4R)--4-:(4-am nobutyl) -4, 5-di hydrjo , 3-thiazol-2- ylam ne
(-)-(45)-4-(3-nitrobenzyl )--4, 5-di hydr o- 1, 3-thiazol --2- ylam ne
(-)-(4S,5S) -4-benzyl -5-net hyl -4, 5-di hydro-1, 3-thiazol - 2-ylamne (-) - (45
-4- (4-am nobutyl) -4 5-di hydro-1, 3-thiazol-2 yl am' ne ,
(4S, 5R) - 4- benzyl - th I—SSdlhgr.o-l 3-ttﬂlazol - lamie
(+)- (4R) - 4- - (4- pyr| dyI met H§F) 258X 8 RYaF8- 131 ilas Sharackexsied
(+)- (4R 5R) #5¢ fABEhY 2 4 dyk &_1 di. hydr o t hi azol - 2-yl am ne
(+) - (4R 5R)-5- et hyl - 4 f% nglﬁgy% ”?h@?{. 13 é§&l Wdf:%men %rf)ﬁ’l 4861 - 2-yl ani ne
(+)-4-(5- tbbgzghyhgegambguﬁdg_dl hydro , 3-thiazol -2 yl am ne
(+)—(4Rj-4—(3—pyridylmethyl)—4,5—dihydro—1,3_thiazol_2_ .
ylamine ' :
(+)—(4R) ~4-(3-nitrobenzyl) - 4 5- dlhydro 1.3- thlazol 2-
ylamlne
(+)—(4R,53)—4—benzy1—5—methyl~4,5—dihydr0—1,3—thiazol—
2~ylamine -
(+)—(4R,5R)—4—benzyl—5~methyl—4,5-dihydro—1,3—thiazol—
2-ylamine
(-)-(4R)-4- (3-thienylmethyl) -4, 5-dihydro-1,3-thiazol-2-
vlamine
(4R) -4- (2-thienylmethyl)~4,5-dihydro-1,3-thiazol-2-
yvlamine
[3-(2-amino-4, 5—dihydr0thiazol—4—yl)phenyl}_ {1-
iminoethyl)amine _
(+) - (4R) -4-benzyl-4, 5-dihydro-1,3-thiazol-2-ylamine
¥+)= {4R) -4~ (3-carboxybenzyl) -4, 5-dihydro-1, 3-thiazol-2-
.¥lamine
(+)~(4R)—4—(4~aminobutyl)—4,5—dihydromi,3—thiazol—2ﬂ
- ylamine
(-)-(48) -4~ (3-nitrobenzyl) -4, 5-dihydro-1, 3-thiazol-2-
vliamine
{- )—(4S 58)-4- benzyl 5-methyl-4,5-dihydro-1,3-thiazol-

2 ~ylamine T
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)-4-(5-thiazolylmethyl)-4,5-.di hydro-I, 3-thiazol -2- ylam ne
-)-(4R)-4-(2-pyrazinyl met hyl) -4, 5-di hydro 1, 3-thiazol- 2 -ylamne
4Ry-4-(1-i m dazol yl met hyl ) -4, 5-di hydro-1, 3-t'hi'azol- 2-SB0 M NePCT

4S) - 4=(1-i.m dazol yl net hyl ) - 4,5 di hydr o- 1 37-thiazol -2 yl am ne
4-)-(4R) - 4- (4-thiazolyl methyl)-4, 5-16|8hydro |, 3- th| azol - 2-ylam ne

+) - 4- (4- pyri dyl sul phanyl net hyl ) - 4, 5- di hydr o- I - thiazol -2-yl am ne
(+)-4-(1-triazolylnethyl)-4,5-di hydro-1, 3-thi azol-‘-2-- yl am ne the
tautomers thereof, as well as the phar maceut,i cally acceptable salts
thereof. 8. Conpounds of formula: Rl 2 (1) in which either RL is a
hydrogen atpaYeg) an- al kyhindiadt¢n) - ans-Rehydram a3 kyhiagbk=-NH2, - CH2- R3,
-CH2-S-R4  or phenyl radical substituted with a nitro 'or -NH C(=NH) CH3
radi cal , ptaRines an al kyl radical and R2 is a hydrogen atom R3 is a
(3-6C) cycloal kyl, pyridyl, thienyl, thiazolyl, imdazolyl, pyrazinyl,
triazolyl (68, pRengtbenzly tad -raethyl-4, 5-dihydro-1,3-thiazol-2-

9
(-
(
(
(
(
(

ylamine
(r)-(4R)—4—buty1~4,5—dihydro—1,3—thiazol—2—ylamine
(+)—(SS) 5—methyl—4 5—dihydro—1 3-thiazol-2-ylamine

(- )—(45) 4 -¢yclohexylmethyl-4,5-dihydro-1, 3-thiazol-2-
vlamine
(+)-(4R)—4—cycloﬁexy1methy1;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—
y&aminem.
(f)-4-(S—thiazolylmethyi)-4L5—dihydro—1,3—thiazol—2f
ylamine

{+) - (4R) -4 (2-pyrazinylmethyl) -4, 5-dihydro-1, 3-thiazol-
2-ylamine _
t4R)—4—(1—imidazoly1methy1)-4,5—dihydro—1,3—thiazol—2—
ylamine |
(4S)—4—(1—imidazolylmethy1)—4,5—dihydro—l,3¥thiazoli2~

- ylamine



- 9 Decenber 2004 ST00019- PCT 173 phenyl radical substi tubeckmiier 2084 nitro,

hydr oxy or carboxyl radical,, R4 represents a pyridyl radical, alk
represents an al kyl ene radical, the racem c m xtures, enantioners and

di astereoners = thereof and the m xtures-thereof, the tadbgggrs_ppereof and
t he pharnmaceutically acceptable salts thereof, with the exception of the .
conpounds for which Rl is a hexyl or pgshyl 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 nmethyl, ethyl or n-propyl, it being understood
that the al kyl and al kylene radicals contain-1 to 6 carbon atons in 'a
straight or branched chain. 9. Conpounds according to Claim@8, for which

Rl is a hydepgearptomiarcanzabiyh i.aal_sanrd LS _an,--al.k-NH2 radi cal

or a phenyl radical substituted¥ &%?%&22 ﬁNﬁ-SB%gﬂhé gﬂ§_3$l§éﬁ “R3 radi cal
for which R3yiamipgri-dyl, thienyl, thiazolyl, imdazolyl, triazolyl

pyrazi nyl or'phenyl radical or phenyl radical .substituted wwth a nitro or
car boxyl of+} CHPRE-#R4 (3 radinabropel ) whi, shaRAyisoalpyLidyh-badhcal , it being
understood that the al kyl and al kyl ene radicals contain 1 to 6 carbon
atons in a&¥5¥RERYht or branched chain, the racenic mixtures, enantioners
and di asterepi soners thereof and the m xtures thereof, the tautoners

t her eof aLH)T R by hclevdrenybynagdéptabtdibutite-1harebiazol-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—th£azol—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—(3~2¥ridylmethyl)—4,5~dihydro—1,3—thiazol42—y1amine

..%—(3¥nitrobenzyl)—4,5—dihydro—1,3—thiazol—2-ylamine
4—benzyl-§—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,Sfdihydrothiazol—4—yl)phényl}(1—

wiminOethyl)amine
4-beﬁzy1—4,S—dihydro—l,3—thiazol—2-ylamihe
4—(3—carboxybenzy1)F4,S—dihydrof1,3¥thiazol—2—y1amfhe

4—(4¥aminobutyl)—4,S—dihydro—l,3—thiaz01*2—y1amine



9 Decenber 2004 ST00019-PCT 174 10. Conpounds accor di g ¢amiier Bed4 of C ai ns
8 and 9, characterized in that R3is a 3- or 4-pyridyl, 2- or 3-thienyl,
4- or 5-thiazolyl, 1l-imdazolyl, 1- "triazolyl, 2-pyrazinyl or phenyl

radi cal or- a-phenyl:. radi cal substituted in position -8rewoisapmprtro or
carboxyl radical- and R4 is a 4-pyridyl radical. 11. Conmpounds according to
Claim8, chosen fromthe follow ng:170 ,

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

4- (3-nitrobenzyl) -4, 5-di hydro-1, 3-t hi azol - 2-yl am ne

4- benzyl - 5- et hyl - 4, 5-di hydr o- 1, 3-t hi azol - 2-yl-ai ni ne

4--(3--thienyl nethyl)-4,5-di hydro-1, 3-thiazol -2-yl am ne

4- - (2-t hi enybrpihy k) 1thebndihyvdr g-aindatbiazal tBi%kami feviamine

[3-(2-anino--4 5-di hydr ot hi azol - 4-vyl henyl](l i m noet hyl ) am ne
4- benzyl - 8-hedhlydao~1; ﬁythﬂylmbtﬂyﬂbaﬂlBedlhydro 1,3-thiazol-2-
. 4-( 3- carboxybenzyl) 4, 5-di hydro-1, 3-thi azol - 2- ylanlne
4- (4- am npbamghe- 4, 5- di hydro- 1, 3- t hi azol - 2- ylam ne 4-(4
pyrldylnethyl -4,5-diliydro-1, 3-thiazol -2-yl am ne
5- net hyl - 2=-€4 w}rﬁdyHHPYhyﬂylmeshﬁﬁhyép5—@;ByﬂhbaioB=2higtah+he
5-ethyl -4 g4 pyridyl met hyl)-4,,5-di hydro-|, 3-thiazol -2- ylam ne
4-(4- th|a¥ PVFﬁﬁthyl)-4,5-dihydro 1, 3-thi azol - 2- ylanine :
4-(1-imdazoly -4,5--&' dro-1, 3-thi azo
4-(2-pyradi ﬁ%rfﬁ S amseivh) akod 186V AFEy D1 SotGiadphes ¥ lamine
4- (1-ilmidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2—
vlamine
4-(2-pyrazinylmethyl)-4,5-dihydro-1, 3~thiazol-2-ylamine
4-(54thiazolylmethy1)—4,S—dihydro—l,3—thiazol-2-ylaminé
4—(1—triazoly1methy1);4,5—dihydro—1,3—thiazol~2—ylamine
4—(4—pyridylsulphanylmethyl)—4,5—dihydro—1,3—thiazoléz—
yvlamine |
the racemic mixtures, enantiomers, diasteréoisomers and
tautomers theregf, as well as the‘pharmaceutically
acceptable salts thereof.
7. Use according to Claim 2, characterized
in that the compound of formula (I} is chosen from the
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, 5S) -4-benzyl~5-methyl-4, 5-dihydro-1, 3-thiazol—
2-ylamine |

(+)- (4R, 5R) ~4-benzyl-5-methyl-4, 5-dihydro-1, 3-thiazbl-

2-ylamine
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4- (5-thiazolyl nethyl)-4,5-di hydro--1, 3-thi azol -2-yl am ne
4-(1-thiazol yl met hyl) -4, 5-di hydro-1, 3-thi azol - 2- ylanine

~4- (4-pyridyl sul-phanyl nethyl) -4, 5-di hydro-1, 3-thi azol - | am ne the racemc
m xtures, entanioners and di ast ereroi soners thereof anﬂ¥ﬂPQ%%r§§Tt her eof ,

the tautoners thereof and the pharngﬁputically accept abl e salts thereof.
12. Conmpounds according to Caim8, en fromthe follow ng:

" (+)-(4R) - 4-(3-pyridyl nethyl)-4,5-di hydro-1, 3-thi azol --2- yl am ne
(+)-(4R) -4-(3-nitrobenzyl)-4,5-di hydro-1, 3 t hi azol --2- ylam ne

(+) (4R, 5S) - - 4- benzyl - 5- nethyl 4,5- dlhydro 1, 3-thiazol -- 2-ylamine (+)

4R, 5R thyl -4, 5-djihydro-1, 3-thiazol- '2-ylanine
( § (4R) -4 )‘ g ?ﬁﬂinylﬁgtﬂe$?xﬁl%eahﬁ§Hr 3-4ikydrool . 3 thlazbiﬁﬁre
(4R)-4-(2- &Thﬁ énethyl) , 5-di hydro-1, 3- thlazol 2- ylanine??
[ 3- (2- am noO- 4, g |hydrothiazol 4- yI)phenyI] (1-- imnoethyl) am ne

4R) - 4 L 4. t
Eg)cgrbéxyégﬁgi¥ (?4éhgé%yﬂ£%$%¥?7 Elézﬁi%% Oag1§e?%ﬁ?%%lgﬁtbcenber 2004

yvliamine -
[3—(2—amino—4,5—dihydrothiazol—4—yl)phenyl](1—
iminggthyl)amine- . A
'(+)—{£R)“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—1,3—thiazol—2w
~ ylamine | |

(=)~ (48) -4~ (3-nitrobenzyl) -4, 5-dihydro-1, 3-thiazol-2-
ylamine

(-)-(48,55) -4-benzyl-5-methyl-4,5-dihydro-1, 3-thiazol- |
2-vlamine
(—)—(45[-4—(4—aminobuty1)—4,5-dihydro—1,3—thiazol—2~
Ylamine ' | |

(4S SR) -4-benzyl-5-methyl-4, 5- dlhydro 1,3-thiazol-2-
?Qamlne ' ‘

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

(+)—(4R SR) 5-methyl-4- (4—pyr1dylmethyl) 4,5-dihydro-
1,3- thlazol ~2-ylamine
(+)—(4R,5R)—5~ethy1—4—(4—pyridy1methyl)—4,5—dihydro—
1,3-thiazol-2-ylamine | v | |
(+)—4-(5—thiazolylmethyl)—4,S—dihydro—l,B—thiazollii

ylamine



'ST00019- PCT 176 (+)-(4R)-4-(4-am nobutyl)-4,5-di hydr o-S1D&:enttiesn 2604 2-
ylamne (-)-(4S)-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-ylam ne _
(-)-(48)-4-(4-am nobutyl)-4,5-di hydro-1, 3-thiazol-2 yl aronei19-pcT
(4S, 5R) - 4- benzyl - 5- et hyl - 4, 5-di hydro-1, 3-t hi azol -2 yl am ne
(+)-(4R)--4-(4-pyridyl methyl)-4,5-ditwy#ro-1, 3-thiazol-2- ylamne (+) - (4R
S5R) -5-nethyl-4- (4-pyridylnmethyl) --4, 5-dihydro-- 1, 3-thiazol-2-ylam ne
(f)-(4R 5R) -5-et hyl -4- (4-pyridyl methyl)-4,5-di hydro- 1, 3-thiazol -2-yl am ne
(-r)-4-(5-thiazol yl met hyl)-4,5-di hydro-1, 3-thi azol -2- ylamne (-) -4-
5-thiazdl ylmethyl) -4, 5--dihydro-1,.3-thiazol-2- ylamne .
(i-)-- (4R(~4~@2-(py-razianylFemyh)14 % di-@idrerb-3- Bhitazalni22yl ani ne.
(4R) - 4- (1-1 m dazol yl net hyl ) -4, 5-di hydro- 1, 3-t hi azol -2- yl am ne
(4S) - 4- (1yiamideazol yl met hyl )~ 4, 5-di hydro-1, 3-thi azol -2- ylam ne 9 Decenber
2004 ST00019-PCT '

{+)-(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)—4;(1—imidazolylmethy1)—4,5—dihydro—1,Brthiazol—z—

yvliamine . |

(+)-(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, 5 :
- I;l\ 0
o R N N,
in which either R; is a hydrogen atom or an aikyl
radical and R; is an élkyl,'—alkaHzé ~CHz-R3y, -CHy-S-Ry4
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, triazolyl or phenyl radical or a



177 (+)-(4R)-4-(4-thiazolyl methyl)-4, 5-di hydro- 1, 3-t hihRetsmigsry0adn ne
(+)-4-(4-pyridyl sul phanyl met hyl ) - 4, 5--di hydro-1, 3- thiazol -2-yl am ne
(+)-4-(1-triazolylnethyl)-4,5-dihydro-1, 3-thiazol-2- vyl ane the tautoners

t hereof -and t he.pharmaceutically acceptable salts ther

a o0 0h%-
Phar maceuti cal conpositions containing, as active i ngre r?t “ZCT east one

conpound of formula (1) in which either, Rl is a hydroge
rag}ocal and R2 is an al kyl, -al k- NH2, fJE%EHZ R3 or -CH2-
phenyl radical substituted with a itro. Pr -NHC (=NH)
is an alkyl radical and R2 is a hydrogen atom R3 is a
pyridyl, thi enyl, thiazolyl, imdazol yI pyrazinyl, tr

n atom or an al kyl
S-R4 radical or a
CH3 radical, or Rl
cycl oal kyl (3-60),
I azol yl or phenyl

[ Eg,ﬂe_, A th anitr droxyl or carboxyl
TR nyadl@lcagu %ur au tvr\ln aInIiLtrré’pr g’é’&’%’&aﬁ’ral kyl ene

radical, R4 represents a pyri o PCTC??B e

radi cal , 9 daeshear I%Q{M:alSTOOOI racemc m X

di astereoi somers thereof and mi xtures thereof, tautone

phar maceut imalrbpras@ﬁaba_alﬁyﬁﬂbﬁ t-hetent, with the exc

racem c conpounds for which Rl _
o alk represents an alkylene radical,

res, enantioners and
rs thereof and
eption of the

the racemic mixtures, enantiomers and diastereomers

thergff and the mixtures thereof, the tautome

=

and the pharmaceutlcally acceptable salts the

with the exception of the compounds for which

rs thereof

reof,

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 substituted

withﬁgn -NH-C(=NH)CH; or -CH;-R; radical for which Ry is

. py¥idyl, thienyl, thiazdlylj 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,

the racemic mixtures, enantiomers and diastereoisomers

)

thereof and the mixtures thereof, the tautomers thereof

and the pharmaceutically acceptable salts thereof



is a net hyl radical and R2 is a hydrégen atom or R i 9 Dénetitieg@f0éand R2 i s
nmethyl, ethyl or n-propyl, it being understood that the al kyl and al kyl ene
radicals contain 1 to 6 carbon atonms in a straight or branched chain. 14.

Process for preparing the conpounds of fornmul a (I) acgﬁédbﬂg perCl ai m 8,
characterized in that a derivative of formula: R . NH CS- NH C(CH3) 3
in which RL and R2 ‘have the sane nmegmiyngs as in Cla|n18, is cyclized; and
the product is:isolated and optionally converted into a pharnaceutically
acceptabl e salt. formula (1) according to Claim8, for which R2 is a
phenyl radical substituted with an -NH C(=NH)CH3 radical, characterized in
that ,a derivative of formula: NH2 15. Process for preparing the conpounds

of 9 Decenber 2004, §T0 %3?5§H5§7§%%§¥ gﬁg?gg &&Eﬂegegfyh 3éms

- et hani m dot hi oat e hydroc uct 1s isola
optional Iy §1Q@V@[t@ﬁiaréé‘t§@rﬁz@@aiﬂa€1@é!@|ﬁf"]lé’ @@B%@béfp%ai& y1 16. Process

for preparing' the conpounds of fornula (1) according to I'm 8, for which
R2_iS a 2- or 3-thienyl, 4- or 5-thiazolyl, 1-imidazolyl, 1-
triazolyl, 2-pyrazinyl or phenyl radical or'a phenyl
radical substituted in position —3Awith a nitro or
carboigl radical and R; is a 4-pyridyl radical.
11. Compounds accordlng to Claim 8, chosén
.from the following:
~(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
[37(2—amino~4,5—dihydrothiazol—4—yl)phenyl](14
iminoethyl)amine _
4-benzyl-4,5-dihydro-1,3-thiazol-2-ylamine
—(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-
yvlamine

-4~ {2-pyrazinylmethyl) -4, 5-dihydro-1, 3-thiazol-2-ylamine



radical -CH2--R3 in which R3 is a |.-inidazolyl or 1- qDQe&mbedr2oazol yl)
radi cal, characterized in that imdazole or 1,2,4--triazole is reacted with

a derivative of formula: RL ------ S in which R1L has the same neanlngs as
in Cainm8, Xis a -halogen atomor a tosyl. radical andg %@ are
hydrogen atons or protecting groups for the am ne tunct|~on opt 1 %nally

followed by a deprotection, and thejproduct is isolated and optionally
‘converted into a pharmaceutically acceptable salt. 17. Process for-
preparing the conpounds.of fornula (1) according to Claim@8, for which R2
Is a radical -CH2-S-R4, characterized in that 'a conpound of formula: 9
‘Decenber 2004 STO0019-PCT 180 (I1V). I Rb .in which has t he sane

meani.ngs ag-ip-ChabPbByinets 8 -ahal om or t radical and Ra and
Rb are hydrogen atonsﬁ%r prd¥e%ting gr %géfg}?t fig %e fuAet™on, is
reacted wi 8h(a-tdearyByinerfl foh il g bR -1 14 Hﬁﬁéﬁbf*b e same

meaning as. in Claim8, optionally followed by a deprote 'Onl%ﬁ the am ne
4-(4-pyridylsulphanylmethyl)-4,5- —-dihydro-1,3-thiazol-2-
ylamiqe
the racemic mixtures, entaniémers and diastérerbisomers
therigf‘and mixtures thereof, the tautomers thereof and
the bﬂarmaceutically acceptable salts thereof. l

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—‘

oo

ylaminé



function, and the product is isolated and optionally <hessenies@0dhto a

phar maceutical ly acceptable salt. 18. Conpounds of formula: . NH2 19.
Process for the preparation of the conpounds of-formula (11) as defined in
Claim14 and-in. -which R is a hydrogen atom: charactgriopedsi-pcihat a .
conpound of forrmula (Ila) R2 CH NHRa CO2H 9 Decenber 2004 181 ST00019- PCT
R2 being as defined in aim1l and Reydeing either a hydrogen atomor a
‘protective group of the amne fornmation, such as C02-tbu, is subjected to
the_action of a reducing agent, in order to obtain the conmpound of :
formula (11b) R CHNHRa (lib) .CH QH which is subjected to the action of
a deprotecting agent, in order to-obtain a conpound of formula (llc) Rz

Cr~ N2 @ Oklamhi-gh (1SasuhbBakod) Le Bhaiaghian 106 taklyl  thi ocyanate.
in order to obtalnacorrpoundo fornul a d) --- NH - C(CH
3)3 CH2OHlamfxkd) '
(-}~ (4S) -4~ (3-nitrobenzyl)-4,5-dihydro-1, 3-thiazol-2-
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—
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-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 _ |
(4S)-4- (1-imidazolylmethyl) -4, 5-dihydro-1,3-thiazol-2-

ylamine .



corresponding to the conpound of formula (I1) with R ¢ Dbepmieedbihg a
hydrogen atom 9 Decenber 2004 ST00019--PCT 182 20. As internedi ate.

conpounds, the conpounds of fornulae (lI1b), (llc) or (lid) as defined:-in
Gaim19. 21. As internedi ate conpounds, the conpounds of fornula (11d) as
defined in Caim19. 22. As internediate compounds., tHRTAGHPIREE of -
formulae (11b), (lic) or (Il1d) as defjned in Cla|n119 and in which R2
represents a 4-pyridyl nethyl group, 4h the exception of beta ethyl am ne
4-pyridi nepropanol. 23. As internedi ate conpounds, the conpound of.fornula
(I'hd) as defined in Clain119 and in which R2 represents a-4--pyridyl nethyl
group. 9 Decenber 2004 ST00019--PCT 183 ABSTRACT The present invention

relates to the f m no azo i ne derlvatlves of forrula: R \ S
R~k N~NH 2(H§? -4 (4 thiazo met yi)- dlhydro 1,3-thiazol-

2-ylamine
(+)-4-(4- pyrldylsulphanylmethyl) -4,5~ dlhydro 1,3-
thiazol- 2—y1am1ne' _ ' -
(+)—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 df 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 an&‘RQ 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,

%



(1) in which either Rz is a hydrogen atomor. an al kyl9 Decedisl208hd R2 i s
an al kyl, -alk-NH2, -CH2-R3, -CH2-S-R4 or phenyl radical substituted with'a
nitro or -NH- C(=NH)CH3 radical, or R is an alkyl radical and R2

hydrogen atom® R3 is a (3-6C) cycloalkyl, pyridyl, - pgmiodplioNegsi de,
thienyl, thiazolyl, imdazolyl, pyrazinyl, triazolyl or phenyl radical or
a phenyl is a radical substituted wité a nitro, hydroxy or carboxyl

vadi cal, 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.

racemic mixtures, enantiomers and diastereoisomers
thereof and mixtures thereof, tautomers thereof and
pharmaceutically acceptable salts thereof,
‘with the exception of the facemic compounds for which R;
is a methyl radical and R; is a hydrogen atém §r Ry is
hydroggn 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. Proceés for preparing the comppunds of

formula (I) accoxding to Claim 8, characterized in that

a derivative of formula:

R, H o ' '
{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
erm;l;mfI) according to Claim 8, for which R; is a

phenyl radical substituted with an -NH-C (=NH) CH; _

radicél, characterized in that a derivative of formula:

S

A

NH,
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is reacted with benzyl ethanimidothioate'hydrochlofide,
and the product is iéolated and optionally converted
into a pharmaceuticélly acceptable salt.

16. Process'fbr preparing the compoﬁnds of
formula (I) according to Claim 8, for which R, is a
rad%%ﬁl -CH3~R3 in which R3 is a l-imidazolyl or 1-
(1,2;2—triazolyl) radical, characterized in that
imidazole or 1,2,4-triazole is reacted with a

derivative of formula:

R, | - :
.
| (iv)
X ,?]/K\N,Ra |

Rb

in which R; has-the same meanings as in Claim 8, X is a
halogen atom or a tosyl radical.and Ra and Rb are
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



9 December 2004
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X ; >~ R : (V).
[ENB
. Rb . S

-in Wh:-i.;gCh R; has the same meanings as in Claim 8, X is a
halog‘e-lrgl atom or a tosyl rad:;i.cal and Ra and Rb are |
hydrogeh atoms or prol:ecting groups for the amine
function, 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 phaﬁaceutically acceptable salt.

18. Compounds of formula:

S

P

N~ TNH,

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)

A

|
COH



9 December 2004
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R; being as defined in Claim 1 and Ra being either a
hydrogen atom or a protective group of the amine
formation, such as CO,-tbu, is subjected to the action
of a reducing agent, in order to obtain the-compound of

formula (IIb)
4 _ — itb)
R,” CH—~NHRa (Itb)

|
CH,0H

which is subjected to the action of a deprotecting

agent, in order to obtain a compound of formula (IIc)

Ry—CH—NH, (Iic)

CH,OH

which is subjected to the action of tert-butyl
thiocyanate, in order to obtain a compound of formula

(I1d)_
% f,' ez

R;—GH—NH~CS—NH—C(CH), {tid)
|

CH,0H

corresponding to the compound of formula (II) with R;

representing a hydrogen atom.
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20. As intermediate compounds, the compounds
of.formulae (IIb), (IIc) or {(IXId) as defined in
Claim 19. |
| 21. As intermediate compouﬁds, fhe compounds
of formula'(IId) as defined in Claim 19.

. 22. As intermediate compounds, the compoﬁnds
of fojiulaé (ITb), (IIe) or (IId) as defined in
Ciaim 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 (I1d) as defined in Claim 19 and in which R,

represents a 4-pyridylmethyl group.





