WO 01/ 05776 1 PCT/ FROO 01995 = AM NOTHI AZOLE DERI VATI VES AND THEI R USE AS
CRF RECEPTOR LI GANDS The present i nvention relates to novel branched
ani not hi azol e derivatives, to a process for 5 -preparing themand to

phar maceuti cal conpositions containing them These novel thiazole

deri yati ves have antagonist activity towards CRF, (corticotropin

rel easi ng f agboolL/es@76an t hus constitutie active prinnecp/ER06H01995
pharmaceutical conpositions. 10 Corticotropin releasing factor (CRF) is a
pepti de whose sequence of 41 anino acids was characterized by W Val e et

al. in 1981 Sﬁ;ﬁ& R%; ph]%g { Ik enous
factor involved 1n rezg:bﬁl at1Tng t e hypot hal am) fﬁﬁr@%?d}? acf’r enal axis

(release of' adrenocorticotropi c hor mpgsaypCTH) and its pathol ogies, as-
well as in the depressive syndrones ari sing therefrom CRF al so brings

about the secretion ofmh@ gpEaERbi Anvenkikal kelkkeaNeoCabiiegost erone. CRF
is thus the physiological regulator 20 of the secretion of

adr enocor ti cBraaphedhamiBbenf Aedty derdvaRieegenebakl protepgepifioges derived
from propionelanocortin (POWC). Besides its location in the hypothal anus,

CRF i s al s0 prdehyidgsthetuaad to pharmaeeutdkcalecompssiyibes as well as
I n extra-neuronal 25 tissues such as the adrenal glands and the testicles.
The presencecohtatRinpatheinsoTheer uvowedsthivsdliendelrd vatdwese hafve
i nfl ammat ory processes.

antagonist activity towards CRF (corticotropin

releasing factor)-and.can thus constitute active

principles for pharmaceutical compositions.

10 ' Corticotropin releasing factor (CRF) is a
peptide whose sequence of 41 amino acids was
characterized by W. Vale et al. in 1981 (Science, 1981,
213, 1394-1397). CRF is the main endogenous factor
involved in regulating the hypothalamo-hypophyso-

15 adrenal axis (release of'adrenocorticotropic'hormone:
ACTH) and its pathologies, as well as in the depressive
syndromes arising thereffom. CRF also brings about ﬁhe
secretion of B-endorphin, P-lipotropin and
corticosterone. CRF is thus the physiological regulator

20 of the secretion of adrenocorticotropic hormone (ACTH)
and more generally of peptides derived from
propiomelanocortiﬁ (POMC) . Besides its location in the
hypothalamus, CRF is also widely distributed in the
central nervous system, as well as in extra-neuronal

25 tissues such as the adrenal glands and the testicles.

The presence of CRF has also been demonstrated in the

course of inflammatory processes.



2. Nunerous ani mal experinents have shown that the central adninistration
of CRF causes various anxiogenic effects such as nodification of the
behavi our in general : for exanpl e neophobia, reduction 5 in sexual
receptivity, decrease in food consunption and in slowwave'sleep in rats.
ThHe ignt;racerebroventricular injection of CRF also increases the excitation
of the noradrenergic neurons. of the | ecus coeruleus which is often
associated in animals with a' state of anxiety.'In 10 rats, the central or
peri pheral adm nistration of CRF or of simlar peptides (for exanple
urocortine or sauvagi addi tion entra

) _ g@%éinduces iﬂ b effﬁgt% such . as
hei ght eni ng consci ousnt ﬁﬂﬁseﬁﬁ?y% anPgﬁﬁ??vlfy aYSmE qeay .
envi ronment, , {ipdj, hﬁﬁéiogémﬁﬂlgngEiSnl fdéﬁfnégﬁsFangnguﬁecret'On’ 'n

i ntestinal transi aec excretion, as we ensi on

effects. CRFaﬁfl?&éﬁi’c'QY%EEQ ggfhhsscmaai-fifaegahabfoehef i nfl ammat ory,

responses, firstly wmth a pro-inflamatory ro I n certaln animal-nodel s,

and Second|ybéﬁaﬁﬁotﬂhiﬁl?éﬁe@él 28othexahpbeet AebpHUBed , b¥-eliieteas Ng the
vascul ar perneability follow ng inflammtion. The use of a pepti de

ant agoni s§, hpEexud®! +eebpERF{ By 41ldet2ebBE) iAr fObdspeaklinptabhi Bad es
(Rivier J. et al.-, Science, 1984, 224, 889-891) 25 confirns the role of
t hi s pepti deimnshdw-wévehsleepeiherass. Thheeinkpacemebrovaehsaicadbir med t he
important role of CRF in man in the integration of the conpl ex
injection of CRF also increases'the~excitation_of the
noradrenergic neurons. of the locus coéruleus which is
often associated in animals with a state of anxiety. In
10 rats, the central or peripheral administration of CRF
or of similar peptides (for example urocortine or
sauvagine) induces, in addition to central effects such
as heightening consciousness and emotional reactivity -
towards the environment, modifications in gastric
15 drainage, in écid secretion, in intestinal transit and
in faecal excretion, as well as tension effects. CRF is
also involved in the complex regulation of inflammatory"
responses, firstly with a pro-inflammatory role in
certain animal models, and secondly as an inhibitor of
20 the effects induced by increaéing the vascular
permeability following inflammation.
The use of a peptide antagonist, alpha-
helical CRF(9-41) (0-CRF) or of specific antibodies
(Rivier J. et al., Science, 1984, 224, 889-891)
25 confirms the role of this peptide in all of these

effects. These experiments also confirmed the important

role of CRF in man in the integration of the complex



r.~ Y 3 responses observed during a physiological, psychological or
i-amrunol ogi cal stress both in neuroendocrinal and visceral as well as
behavioural terns (Morley J.E. et al., Endocrine Review, 1987; 8, 5 3,
2p6-287, Smith MA et al., Horm Res., 1989, 31, 66-71). In addition,:
crinicgl data argue in favour of the effective involvenent of CRF in the
many di sorders resulting froma conditixn of stress (GQulley L.R et al.,
J. din. Psychiatry, 19.93, 54, 1, (suppl.), 16- 10 19), for exanple: - the
exi stence of the CRF test (i.v. admnistration) in man has made it

bl d i f f Al
poser L L© JSIRERbER! iy UuFicg' LOBghybIBIERL, SoPOISE 0 L.,
1419-1425) ool fBedb30aKST U0l rduINRELIRGS CLi0 gl peffloggnous CRF i
BF e e

certain path gli'es or exanp an-efFeva evel F in the

cephal of r achi,di,a8ehlitkdiha1naRaReLERLET aRikan! 8sVBanaYEoleRTeSSEd OF

suffering froma denenti a such Al zhel mer's di sease (Neneroff C B. et

al .,. Sciengerm&9%for2d§. J4880et1342, 1%ﬁaocBQae|ReBQew 198%988, 25,
123 130), or a decreased density of CRF receptors in the cortex of suicide

victins (bens;okb6-28B; siigh. M.Alch: &2n, Royehi mesy, 1988, 33, 577-579),
25 - the dysfunctioning of CRF-dependent neurons is even suggested I n
severe pat hobégl7¢$ .sl@ohaddigliohei n@ihdcal data argue in favour of :
the effective involvement of CRF in the many disorders
resulting from a condition of stress (Gulley L.R. et
al., J. Clin. Psychiatry, 1993, 54, 1, (suppl.), 16-
10 19), for example:
- the existence of the CRF test (i.v. administfation)
in man has made it possible to demonstrate- the
modification of the ACTH response in depressive
patients (Breier A. et al., Am. J. Psychiatry, 1987,
15 144, 1419-1425),
- the discovety of a hypersecretion of endogenous CRF
in certain pathologies, for example an elevated level-
of CRF in the cephalorrachidian fluid in non-medicated
patients who are'depressed or suffering from a dementia
20 such as Alzheimer'’'s disease (Nemeroff C.B. et al.,
Science, 1984, 226, 4680, 1342-1343; Regul. Pept.,
1989, 25, 123-130), or a decreased density of CRF
receptors‘in the cortex of suicide victims (Nemeroff
C.B. et al., Arch. Gen. Psychiatry, 1988, 45, 577-579),
25 - the dysfunctioning of CRF-dependent neurons is even
suggested in severe pathologies such as Alzheimer‘s;-

disease, Parkinson’s disease, Huntington’s chorea and



di sease, Parkinson's disease, Huntington's chorea and 4 anyotrophic
l-ateral sclerosis (De Souza E.B., Hospital Practice, 1988, 23, 59). The
central adnministration of CRF in nmany aninmal species produces behavi oural
gffects simlar to 5 those obtained in man under stress conditions. Wen
they, aje repeated over tine, these effects may result in various -
pat hol ogi es such as: fatigue, hypertensﬂon cardi ac and tension disorders,
nodi fication of gastric drainage or of faecal excretion (colitis,
irritable 10 bowel ), nodification of acid secretion, hyperglycaem a,
retarded gr ot oshinxilsteep hodlerosigr (heeSouzd wrmducnospldaxor ders,

I mmunosuppression (inflanmtory processes, nmultiple infections and
cancers) anPresrtiiores, IRBBo@YchbAXric di sorders (depression, anorexia 15
nervosa and anxiety). The intracerebroventricular injection of the '
reference peptide ant dgtmicentzalCRminksoratiomeof ERBcin BANMI ned eit her
by admi nistratjon of exogenous_ CRF or by the use of stress-inducing agents
(ether, 20 raasinag) rﬁpem%é)rﬂwmke%wr@ refbrct® t Aiblar taynpt ons

or surger ) which are capab) e by thepselves of inducjng an _increase in the
f 3n 050 &d i s emden %F%e%%rﬁ?fﬂ%ﬁl%gsth@‘%udy of nany.

| evel

antagonlst t|de nol ecul .es. t hat qée strﬁgtural 25 sim | ar t@ CRF and
that have a Prof e REMTILEE P FAUTVECTS IR VFer . et
al ., J. Med..

in varlous pathologies such as: fatigue, hypertension,
cardiac and tension disorders, modification of gastric
draingge or of faecal excretion (colitis, irritable

10 bowel), modification of acid secretion, hyperglycaemia,
retarded growth, anorexia, neophobia, migraines,
reproductive disorders, immunoéuppression (inflammatory
processes, multiple infections and cancers) and various
neuropsychiatric disorders (depression, anorekia

15 nervosa and anxiety).

The intracerebroventricula: injection of the
refefence peptide antagonist, O-CRF, prevents the
effects obtained either by adﬁinistration of exogenous
CRF of by the use of stress-inducing agents (ether,

20 restraint, noise, electric shock, ethanol withdrawal
symptoms or surgery) which are capable by themselves of
inducing an increase in the level of endogenous CRF.
These results are confirmed by the study of many
antagonist peptide molecules that are structurally

25 similar to CRF and that have a prolonged duration of
 action relative to G-CRF (Rivier J. et al., J. Med.

lChem., 1993, 36, 2851-2859; Menzaghi F. et al., J.



Chem, 1993, 36, 2851-2859; Menzaghi F. et al., J. 5 Pharmacol. Exp.

Ther., 1994, 269, 2, 564-572; Hernandez J.F. et al., J. Med. Chem, 1993,
36, 2860-2867). Such' CRF-antagoni st peptide conmpounds are described, for
exanple, in US patents 5 109 111, 5 5 132 111 and 5 245 009 and in patent
appl Lcations, WO 92/22576 and WD 96/ 19499. In addition, prelimnary
studies have shown that tricyclic anti depressants can nodul ate the |evel

of CRF as well as the nunber of tRF receptors in the 10 brain (Gigoriadis
D.E. et al., Meuropsychopharmacol ogy, 1989, 2, 53-60). Simlarly,

benzodi azepi p@s3helcRl Yt iEkpAdaRes .ar 4 90aRakled ,0f2, BRURKEFN] HhdagidedCt Of
CRF (Britton K T. et al., ™ Psychopharnacol ogy, 1988, 94, 306), although the

15 mechani smyofr.aetd en .qf gt.hema.subsiancaddigs 3wt Ason28emyi.rel y
el uci dated. These results reinforce, if necessary, the grow ng need for
non- pept i de- ant agoni st Suxh' eRF-an thgonGist pepaiidey Tonpounsisalaze | nport ant
to point out three 20 possible consequences of conditions of chronic
stress,' nadesgriipadodepnr esempie,f drt iUS paterder dedP%addit,he devel opnent
of diabetes. CREF exerts such effects by interacting with specific menbrane
r ecept or s Swhisc A 3Ravd lhead 25 245a 088 andz dah ipatemd sipplilcatyogisand and t he
brai n of na%% species (mce, rats and man) as well as in the
92/22576 and WO 96/19499.
In addition, preliminary studies have shown
that tricyclic antidepressants can modulate the level
of CRF as well as the number @ef TRF receptors in the
10 brain (Grigoriadis D.E. et al.,
Neuropsychopharmacology, 1989, 2, 53-60). Similarly,
benzodiazepine anxiolytic agents are capable of
reversing the effect of CRF (Britton K.T. et al.,
Psychopharmacology, 1988, 94, 306), although the
15 mechanism of action of these substances has not been
entirely elucidated. These results reinforce, if
necessary, the growing need for non—peptidé'antagonist
molecules for CRF receptors.
It is also important to point out three
20 possible consequences of -conditions of chronic stress,
namely immunodepression, fertility disorders and the
development of diabetes.
CRF exerts such effects by interacting with
specific membrane receptors which have been

25 characterized in the pituitary gland and the brain of

- many species (mice, rats and man) as well as in the



6 heart,.the skeletal nuscle (rats and mce) and in the nyonetrium and
the pl acenta -during pregnancy. A |arge nunber of 2-am nothiazole
derivatives are already known. Patent application EP 462 264 5 descri bes
2- am not hi azol e derivatives, in which the ‘tertiary amne in position 2
conpti ses two substituents each containing at |east one hetero atom

i ncluding an amne derivative. These cénpounds are platelet activation
fact or antagoni sts (PAF-acether) and find 10 their applications in the
treatnment of asthma, certain allergic or inflammtory conditions,

car di ovascullsgartd] Sgas eskelemeel transd o @rek v adndusicenadngaihothgi es, or
alternatively as contraceptive agents. Patent application GE 2 022 285
descri bes Tyamsipoumsam tthe qldcentry Gouting tyregnahey i mmune response
and with anti-inflammuatory properties. These are thiazole derivatives
substituted in positidh Iaxge mumkenmard-aminetiazphe derivahives
2-acyl am not hi azol e derivatives have 20 been described in patent

appl i cati on &%® mrepdy mvee. RbffuRRP e uiRngaRi 462 982 chol ecyst okinin

ZR? i 9??112 [%21%&2%%2%%3%%‘?@@{%%9 & * de@p‘é%%ﬁésv\“é%&‘i%%?i on JP-01 75
4790 o 2o S e QORI LR A7) EomfIEf L 4B LG o RLERe LGRSO U 2
each containing at least one hetero atom including an
amine derivative. These compounds are'platelet--
activation factor antagonists~(PAF—aéether) and find
10 their applications in the treatment of asthma, certain
allergic or inflammatory conditions, cardiovascular
diseases, hypertension and various renal pathologies,
or alternatively as contraceptive agents.
Patent application GB 2 022 285 describes
15 compounds with regulatory activity on the immune
response and with anti-inflammatory properties. These
are thiazole derivatives substituted in position 2 with
secondary amine groups.
Certain 2-acylaminothiazole derivatives have
20 been described in patent application EP 432 040. These
compounds are antagonists of cholecystokinin and
gastrin.
2-Amino-4, 5-diphenylthiazole derivatives with
anti-inflammatory properties are also known (patent
25 application JP-01 75 475).
2-Amino-4- (4-hydroxyphenyl) thiazole

derivatives which are useful as synthetic intermediates



7 for the preparation of 2,2- di aryl chromenot hi azol e derivatives, are al so
known (patent application .EP 205 069). 2-(N-Methyl-N-benzylam no)thiazole
5 defivatives are also described in J. Chem Soc. Perkin, Trans. 1, 1984,
2, 147-153 and in J. Chem Soc. Perkin, Trans. 1, 1983, 2, 341-347. Patent
appljcati on WO 94/ 01423 describes 2- aminothiazol e derivatives. These
conpounds are used as 10 insecticides; 7they carry no substitution in
position 5 of the heterocycle. Simlarly, patent application WD 96/ 16650
descri bes conpounds derived from 2-am not hi azol e. These conpounds are used

as anti bi Ot' r tRe Vﬁ%&,&éréegéﬁca-ki DzEﬁ- 148913000886 HRES 01 £2MONY

ot her - thlazo e deri I'ves pyri dyl al kyl am no)t hi azol e

derivatives d@r%’ébvéﬁ'%ré”&ﬂ@o'ﬂn@@ﬁ' (baBeRti spplibehicished Wi th an
unbranched pyridylal kyl radical. 20 These conpounds in particul ar have

stimul atory @et295tge9n.central cholinergic transm ssion. They can thus
be. used as nuscarine receptor agonists and find their applications in the
treatnent of nenory di3e(NemethApll-Nebehegdamhhbisthia2bla- Ami not hi azol e
derivatives in which the amne in position 2 is a tertiary amne bearing a
branched al kérbvatiwekyarsublisotdencribed hped. Chem. Soc. Perkin,

Trans. 1, 1984, 2, 147-153 and in J. Chem. Soc. Perkin,

Trans. 1, 1983, 2, 341-347.

- Patent appliéation WO 94/01423 describes 2-
aminothiazole derivatives. These compounds are used as
10 insecticides; they carry no substitution in position 5

of the heterocycle.

Similarly, patent application WO 96716650
describes compounds derived from 2-aminothiazole. These
compounds are used as antibiotics.

15 - Patent application EP 283 390 describes,
among other -thiazole derivatives, 2-(N-alkyl-N-
pyridylalkylamino)thiazdle derivatives in which the
amine in position 2 is substituted with an unbranched
pyridylalkyl radical.

20 _ ‘These compounds in particular have
stimulatory activity on central cholinergic
transmission. They can thus be used as muscarine
receptor agonists and find their applications in the
treatment of memory disorders and senile dementias.

25 2-Aminothiazole derivatives in which the
amine in position 2 is a tertiary amine bearing a

branched alkyl or aralkyl substituent have been



8 .described in EP 576 350 and in EP 659 747 as having affinity for the
CRF receptors. None of these conmpounds carries a substituted phenyl as a
subsfifuent of the tertiary anmine in position 2 of the thiazole nucleus. 5
US patent 5 063 245 describes CRF antagonists which allowthe in vitro

di spl acement of the binding of CRF to its specific receptors at.a
concentration in the region of one niconole. Nunerous patent applications
regar di ng non-pepti de nol ecul es have since been 10 published, for exanple .
pat ent applications WO 94/ 13643, WO 94/13644, WD 94/13661, WD 94/13676, WD
94/ 13677, WRa84¢#08BE3, iNCESSH066360 BA9Dh1B8B0659WD495a53RERingND 95/ 33727,
WO 95/ 33750, WO 95/ 34563, EP 691 128 or EP 729 758. 15 It has now been

f ound accor dafifinbtyhforptheec@RFi meerpionst hNoneepfaithesea comppunds

am not hi azol e derivatives, which are the subject of the present

i nvention, heasrigsed| snbstitunedyphensddasCRFsubstduens. ofurthieer nor e,
given their structure, these 20 mpl ecul es have good dispersibility and/or
sol ubi lity iRersdpy¥nd®ine 48| DPEdKI CBoANBAl Fhes EHIEROLSHEWGIENSy  which
gi ves them pharmacol ogi_cal activit and_al so. .allow the eas reparation
of oral anrd parenteralUSpHQFﬁBEeEt%EQIBgérﬂﬁscfég?ﬁingé iFrF and

than - compouRBEeBr STAr BRestPUSEOFE, SLAPBAFArEaP oy 8 mraing of V0

CRF to its specific receptors at a concentration in the
region of one micrdmole. Numerous patént applications
regarding non-peptide molecules have since been

10 published, for example patent applications WO 94/13643,

- WO 94/13644, WO 94/13661, WO 94/13676, WO 94/13677,

WO 94/10333, WO 95/00640, WO 95/10506, . WO 95/13372,
WO 95/33727, WO 95/33750, WO- 95/34563, EP 691 128 or
EP 729 758. |

15 It has now been found according to the
present invention that certain branched aminothiazole
derivatives, which are the subject of the present
invention, have excellent affinity towards CRF
receptors. Furthermore, given their structure, these

20 molecules have good dispersibility and/or solubility in
solvents or solutions commonly used therapeutically
which gives them pharmacological activity, and also .
allow the easy preparation of oral and parenteral
pharmaceutical forms.

25 This is surprising and unexpected, since the
compounds of the invention are more active in vivo than

compounds of similar structure, in particular by a more



9 significant inhibition of the response induced by CRF in the
hypot hal ano- hypophyso-adrenal axis. One subject of the present invention is
conpounds, in racemic formor in the formof a pure 5 enantioner, of
formula: RS RA SN-TH- RFT Rg YNR6 R2R in which 10 - Rl and R2,
which pay be identical or different, each independently represent a
hal ogen at om a. hydroxy. (C1-C5) alkyP ; a (C1-C5) alkyl ; an aralkyl in
which the aryl portionis (C6-C8) and the al kyl portionis (CL-C4) ; a
(A -C5) alkoxy; a trifluoronethyl group; a 15 nitro group; a nitrile group;
a group -SR koMb flakt {RRIBSENSS HYJERECResBohbd- ChAALKH! bprcRR aral kyl
in which the aryl portionis (C6-C8) and the alkyl portionis (Cl-C4); a
group. - S-CI>fhlﬂhéhhyboEhal&ﬁbeﬁﬁﬁéﬁhﬁséCadehalkaklst an aral kyl radical .
in 20 which the aryl portion is (C6-C8) and the alkyl portion is (Cl-C4);
a group -COORa i n whi con@asubgecesefit shaypgregentoinwef€iot5jal kyl ; a group
-CONRaRb with Ra and Rb as defined above for Ra; a Y s

compounds, in racemic form or in the form of a pure

5 enantiomer, of formula:

m

in which

10 - Ry and Ry, which may-bé identical or different, each
independently represent a halogen atom; a hydroxy
(C1~Cs)alkyl; a (Ci;-Cs)alkyl; an aralkyl in which the
aryl portion is (Cs-Cg) and the a;kyl portion is
(C1~-Cs); a (C1-Cs)alkoxy; a trifluoromethyl group; a

15 nitro group; a nitrile group; a group -SR in which R
represents hydrogen, a (Ci1-Cs)alkyl or an aralkyl in |
which the aryl portion is (Cs-Cg) and the alkyl
portion is (C;-C4); a group -S-CO-R in which R
represents a (Ci;~Cs)alkyl or an aralkyl radical in

20 which the aryl portion is (Ce¢-Cg) and the alkyl
portion ié (C1-C4); a group —COORa in which Ra
represents hydrogen or a (Ci-Cs)alkyl; a group

-CONRaRb with Ra and Rb as defined above for Ra; a



10 group -NRaRb with Ra and Rb as defined above for Ra; a group - CONRcRd
or -NRcRd in which RC and Rd constitute, with the nitrogen atomto which
they are attached, a 5- to 7-menbered heterocycle; or. a group 5
-NHCO-NRaRb with Ra and Rb as defined above for Ra; - R3 represents
hydrogen or is as defined above for RL and R2; - or alternatively R2
constitutes with R3, when the latter substitutes the phenyl in position 5,
a.group 10 -X-CH2-X- in which X independently represents a CH2 or an
oxygen or sul phur atom - R4 represents hydrogen a (Cl C5) al kyl; a .

hydr oxynet hyl q?g)“

(C3-C5) cycl oal g{/ q‘g’roupa %q#géﬁrg(isent g&gn é;jf nyI f%rGR%ér bon
atoms; an al kenydrpfy 3ddiy Ifbl&f‘ré}on—liﬁéﬁ@ i YRR (8- &i@&akayl a (Cl-C4)
al koxy; - R6 represents a (Cl-C6) al a (Cl-C6) al koxy(Cl-C3) alkyl; a -

(G- C5) cycl oaldefstiautd), (&mw%m&gén (deorBho Akytn  EhéFlakt) -
alkylthio (C1-C3) al'kyl; a (C1-C6)alkylsul phoxy(Cl-C3)alkyl; a (Ci1-Cs)

al kyl sul phodi oxatt(a{&”hé&,) &l 3« to -7 Mlenisnread ddtseXo@yeby} ohi ahgi'éup
unsubstituted, nono-, 2.5 di- or trisubstituted in position 3, 4 or 5 with

a hal ogeB, w t4NHCO-CIRaF) avith ,Ranianid Rb -4 CHEihed ralopve ofiotwBa ;
nei ghbouri ng carbon atons of the phenyl, with

- R3 represents hydrogen or is as defined above for R;
and Ry;

- or alternatively R, constitutes wiﬁh R3;, when the
latter substitutes the phenyl in position 5, a group

10 -X-CH;-X- in which X independently represents a CH,
or an oxygen or sulphur atom;

- Ry represents hydrogen, a (C1;C5)alky1; a.
hydroxymethyl group; a formyl group; a halogen atom;
or a (C3-Cs)cycloalkyl group; -

15 -~ Rs fepresents an alkenyl of 3 to 6 carbon atoms; an
alkynyl of 3 to 6 carbon atoms; a eyano(Cl—Ca)alkyl;
- a {C1-Csq)alkoxy; ' '
- Rg represents a.(Cl—Cs)alkyl; a
(C1-Cs) alkoxy (C1-Cs)alkyl; a (C3-Cs)eycloalkyl; a
20 (C3-Cg)cycloalkyl (C1-Cglalkyl; a
{C1-Ce)alkylthio(C,-Ci)alkyl; a
(Cl—Cs)alkylsulphoxy(cl-C3)alkyl;-a
(C1-Cs) alkylsulphodioxy (C1-Ci)alkyl;
- Rj represents a phenyl which is u:;substituted, mono-,
25 di- or tfisubstituted in position 3, 4 or 5 rnrith a
halogen, with a (Clébs)alkyl, with an -0-CH,-0- group

on two neighbouring carbon atoms of the phenyl, with



11 a -CF3, -NO2 or -CN, with a group -COORS or -CONRSRO or with a group
-€H20R8 in which R8 and- RO represent a (CO-C3)alkyl, ORLO in which R10.
représénts a (O -C5)alkyl; or alternatively R7 represents a 5 pyridyl,
t hi ophene, pyrazolyl, imdazolyl, (C3-C5) cycloalkyl or (C3-C6) cycloalkyl
(C1-¢C6) al kyl group; the addition salts..thereof, the hydrates thereof
and/or the solvates thereof. 10 In'thelbresent description, the alkyl
groups and the al koxy groups are |linear or branched. The term "hal ogen
atom' neans a fluorine, <chlorine, bromne or iodine atom The heterocycles
defined for R7acaTRpt FNO2l by -C1f, beisiubstdtoilipe d-QO0Rg tdre -CONRgRybst i tuent s
as those on the phenyl. According to another of its aspects, the
i nvention rel atoas widhc @ngoowmts ,~CGHIORa cini which nRoraridh Ret represensf aa pure
enantiomer, of formula (1) in which: 20 - RL and R2, which may be identi cal
or different, e&ahCslatepbndiol ynr whiebeRtio repdergntsittom a (Cl- C5)
alkyl; a (O -C5) al koxy; R3 represents hydrogen or is as defined above for
Rl and R2; 25 (CiRgslabkekes altamabivelkyRr giepkesentys & epresents an

al kenyl of 3 to 6 carbon _atons; an al kynyl_ of, 3 to 6-carbon atons;
y 5 pyrié}l, tﬁiophene, pyraQGfQI, imidazolyl,

(C3-Cs)cycloalkyl or (C3-Cg)cycloalkyl (C1~Ce)alkyl
group; |
the addition salts.thereof, the hydrates thereof and/or
the sol&ates thereof.
10 ' In the present description, the alkyl groups
and the alkoxy groups are linear or branched.

The term “halogen atom” means a fluorine,
chlorine, bromine or iodine atom.

The heterocycles defined for R; can optionally

15 be substituted with the same substituents as those on
the phenyl.

According to énother of its aspects, the
invention relates to compounds, in racemic form or in
the form of a pure enantiomer, of formula (I) in which:

20 - R; and Ry, which may be identical or different, each
independently represent a halogen atom; a
(C1~Cs)alkyl; a (C1-Cs)alkoxy;

~ R3 represents hydrogen or is as defined above for R;
~and Ry; |

25 -~ Ry represents a (Ci1-Cs)alkyl group;

~ Rs represents an alkenyl of 3 to 6 carbon atoms; an

alkynyl of 3 to 6. carbon atoms;



12 R6 represents a (Cl1-C6) alkyl; a (Cl-C6) alkoxy (d-C3) alkyl ; a
(€3-C5) cycloalkyl; a (C3-C6) cycloal kyl (Cl1-C6) alkyl; - R7 represents a
phenyl “which is unsubstituted or 5 nono- or disubstituted in position 3 or
4 with a halogen, a (CL-C5) al kyl group, a group -CH2OR8 in which R38
répresents a (C3.-C3) alkyl or with an - O-CH2-O group in position 3, 4;
or alternatively R7 represents a (C3-d53 cycl oal kyl group; 10 the addition
salts thereof, the hydrates thereof and/or the solvates thereof. According .
to another of its aspects,-a subject of the invention is conpounds, in
racem c form @ repkbeehesmaof(Ca-@dhadlariantd oner, of forrmula: 15 1$ HSC
~N~HRB R R7 (L') and in which RL," R2, R3, R5, R6 and R7 are as defined
for (1), as wedld;-&s)alkeoxyl(iCi-Ghadaylls ehdCeofs) ayel GHLKwlr s es t her eof
and/ or the solvates thereof. Anmong these compounds, the ones nore '
particul arly pri€hefskeyalealkydptlnds)allkylacenic form or in the formof a

pure enantioner, of formula (1.2) 13 S N-~H - i
' - Ry represents a phenyl which is unsubstituted or

5 mono- or disubstituted in position 3 or 4 with a
halogen, a (C;-Cs)alkyl grdup, a group -CH,ORg in
which.Re represents a (C1-C3)alkyl or with an -
0-CH;-0- group in position 3, 4; or a%;grnatively Ry

| represents a (C3-Cs)cycloalkyl group;'
10 the addition salts thereof, the'hydrates thereof and/or
the solvates thereof. |
According to another of its aspects,.a
subject of the invention is compounds, in racemic form

. or in the form of a pure enantiomer, of formula:

15

)]

and in which R;, Rz, Rz, Rs, Rs.and R; are as defined for
(I), as well as the addition salts thereof, the
20 hydrates thereof and/or the solvates thereof.
Among these compounds, the ones more
particularly prefetred are compounds, in racemic form

or in the form of a pure enantiomer, of formula (I.2)



Y (1.2) 2t in which Rl, R2, R3, R6 and R7 are as defined "for (1) , as
well as the addition salts thereof, the hydrates 5 thereof and/or the

sol vates thereof. The invention also relates to the conpounds of fornul ae
(), (1.1) and (1.2), inracenic formor in the formof a pure enantioner,
i which R3is in position 5 of the phenyl, as well as the addition salts
10 t'’hereof, the hydrates thereof and/or3the solvates thereof. According to
anot her of its aspects, the invention relates to conpounds chosen from

[ 4- (2- chl or 0- 4- net hoxy- 5- net hyl phenyl )-5 15

met hyl t hi azol -2-yl ][ (1R)-(1-(3-fl uoro-4- 47 :

nmet hyl phenyl ) - 2- met hoxyet hyl )] prop- 2-ynyl gm ne hydrochl ori de (Exanple 31)
[4-(2-ch|oro-4-nethoxy-5-nethy|n@ nyl8: 5--N—CH—R;
met hyl t hi azol - 2-yl ][ (1S) - (1- phenyl byt yI pré%-Z 20 ynyl am ne hydrochl ori de
(Exanple 33) [4-(2-chloro- =B=Qet hyl®phenyl ) - 5-

nmet hyl t hi azol -2-yl ][ (1S)-(2- ropyl -1 14 phenyhg}hyl)]prop-z-ynylanine
hydrochl ori de (Exanple 34) "
[ 4- (2-chl or o- 4- met hoxyphe hyIthlazoI 2-

yl1[(1S)-(2- cyclopropyl-l-phenylet Y1) ] prop- 2-

in which R;, Rz, R3, Rg and R; are as defined for (I), as
well as the additioh'salts thereof, the hydrates |
5 thereof and/or the solvates thereof.

The invention also rélates_tp the compounds
of formulae (I), (I.1) and (I.2), in racemic form or in
the form of a pure enantiomer, in which R; is in
position 5 of the phenyl, as well as the addition salts

10 thereof, the hydrates thereof and/or the solvates

thereof.

According to another of its aspects, the
invention relates to compounds chosen from:

- [4—(2—chloro—4—methoxy—5—methylphenyl);5—

15 methylthiazol-2-y1][ (1R)-(1-(3-fluoro-4-
methylphenyl)—2—methoxyethy1)]prop-z—ynylaminé
hydrochloride (Example 31) _

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-Z—yl][(iS)—(l-bhenylbutyl)]prop—z;

20 ynylamine hydrochloride (Examplé 33)

- [4—(2—chloro-4-methoxy—5—methylphenyi)—S—
methylthiazol-2-y1][(18)-(2-cyclopropyl-1-



5 ynyl am ne hydrochl ori de (Exanpl e 35)

[+4- (2- chl or 0- 4- met hoxy- 5- et hyl phenyl ) - 5-

met hyl € hi azol -2-yl' ][ (1S)-(2-cycl opropyl.-1-(4- fluorophenyl) ethyl)]

prop- 2-ynyl am ne hydrochl oride (Exanple 36) 10 -

[ 4- (2- chl or 0- 4- met hoxy- 5- et hyl phenyl ) - 5-

met hyl t hi azol -2-yl ][ (1S) - (1- phenyl pent y14] prop-2- ynyl ani ne hydrochl ori de
(Exanmpl e 37) - [4-(2-chl oro-4-nethoxy-5-net hyl phenyl ) - 5-

nmet hyl t hi azol -2-yl ][ (1R) - (2- net hoxy-1-(4- 15

net hoxymet hyl phaistyirddii)l 2 Bifhilte 160 Db Tide ( EERaRDEe 40) -
[4-(2-ch|or0-4-netﬁ%xy- -&ggﬁﬁﬁﬁhenyl -5- ne?ﬁe}thiazol-2-yF?[(1S)-(1-(4-
met hoxynet hyl ptgany! ) pentyl )] prop-2-ynyl am ne 20 hydrochl ori de (Exanpl e 42)
- [4-(2-chl oro-4-net hoxy- 5- net hyl phenyl )-5- net hyl thiazol-2-yl][(1S)-(1-(4-
f 1 uor ophenyl } peft-y{2dghloprc2-4+me tdmxyetgrr bictd -one ey 1 {lckanpl €245) 25 -

[ 4- (2-chl or 0- 4- net hoxy- 5- met hyl phenyl )-5- nethylthiazol-2-yl][(1S) 15

- (eycl opr opyl pheriyll kS (2 prvoplabromy i rehenykithanl blprep{Exanpl e 47)

[ 4- (2-chl or o- 4- net hoxy- 5- net hyl phenyl ) - 5-

net hyl t hi 8zol - 2aplauirg hydyahlerde 4(Bxample 35)

methylphenyl) Pent ¥i) - bR R % Yy s Y Py D) -5
methylthiazol—2—yl][(lS)—(chyclopropyl-l—(4-
fluorophenyl)ethyl)]prop—z—ynylamiﬁe hydrdchloride
(Example 36) |

10 - [4—(2—chloro—4—methoxy-S—methylphényl)—5—
methylthiazol-2-y1] [ (18)-(1-phenylpentyl) lprop-2-
ynylamine hydrochloride (Example 37) '

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1]l[ (1R)-(2-methoxy-1-(4-

15 methoxymethylphenyl)ethyl) Jprop-2-ynylamine
hydrochloride (Example 40)

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1l] [(1S)- (1~ (4~
methoxymethylphenyl)pentyl) lprop-2-ynylamine

20 hydrochloride (Example 42)

- [4~(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1] [ (1§8)-(1-(4-
fluorophenyl)pentyl) lprop-2-ynylamine hydrochloride
(Example 45)

25 - [4-(2-chloro-4-methoxy-5-methylphenyl) -5~

methylthiazol-2-y1][(18S)-



(Exanpl e 49) - (4-.(2-chloro-4-nethoxy-5-nethyl phenyl)-5-

et hyl t hi azol -2-yl ][ (1S)-(2-cycl opropyl -1-(3-fl uoro-

4- et hyl phenyl ) et hyl )] prop- 2-ynyl am ne hydrochl oride 10 (Exanple 50)

[ 4- (2-chl or 0- 4- net hoxy- 5- net hyl phenyl ) -5- nethyl thiazol -2-yl][(1S)-(1-(4--
f1 uor ophenyl) butyl)] prop-2-ynyl am ne hydrochl oride (Exanple 51) 15 -
[ 4- (2- chl or 0- 4- met hoxy- 5- et hyl phenyl ) 1%

met hyl t hi azol -2-yl'] ((1S)-(I-(3-fluoro-4-

met hoxynet hyl phenyl ) butyl )] prop-2-ynyl am ne hydrochl ori de (Exanple 52)
[ 4- (2- chl or o- 4{apthepsyobyrpheyyPRelly) ) p28p-2-ynylamine :

met hyl t hi azol -2-yl'] ((1S)-(2-cycl opropyl -1-(4- chl orophenyl)

et hyl )] prop- 2- ypdraghierlydr qeRbmpileed7( Exanpl e 53)

[ 4- (2- chl or 0- 4- met hoxy- 5- et hyl phenyl ) - 5-

met hyl t hi azot - 24y (RFEhSpro24epekbprypH-methyiphenyl) -5-

met hyl phenyl ) et hyl )] prop-2-ynyl am ne hydrochl oride (Exanple 36) 16

[ 4- (2. - chl or o- mebyhthiagofelhylphdAg) y(3- (3-fluoro-4-

met hyl t hi azol - 2- I]&(lS)-&2=cycIobutyI-I-(4- X .

f 1 uor ophényl )em%hy. PPEBY-LI PRRFY AN RECRydryBNilariae hydreshlerige 5 -
(4-(2-chl oro-4-net hoxy- 5-net hyl phenyl ) - 5-
nethylthiazoI-QE§PFP?éS?9@2-cyCIopropyl-I-(4-

- [4~(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol—z-yl][(1S)—(2-cyclopropyl—1—(3—fluoro—
4-methylphenyl)ethyl) lprop-2-ynylamine hydrochloride

10 {(Example 50)

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1][(1S)-(1-(4-
fluorophenyl)butyl) lprop-2-ynylamine hydrochloride
(Example 51)

15 - [4—(2-chloro-4—methoxy—5-methy1pheny1)—5-
methylthiazol-2-y1]1[(1S)-(1-(3-fluoro-4-
methoxymethylphenyl)bﬁtyl)]prOp—Z-ynylamine
hydrochloride (Example 52)

- [4—(2—chloro—4—metho#y—5-methylphenyl)—5—

20 - methylthiazol-2-yl] [(1S)-(2-cyclopropyl-1-(4-
chlorophenyl)ethyl)]brop—z—ynylamine hydrochloride
(Example 53)

- [4-(2-chloro-4-methoxy-5-methylphenyl) -5-
methylthiazol-Z—yl][(1S)—(2—cyclopropy1—i-(4-

25 methylphenyl)ethyl) ]prop-2-ynylamine hydrochloride
(Example 36)



br onophenyl ) et hyl )] prop-2-ynyl am ne hydrochl ori de (Exanple 56)

[#4- ( 2- chl or 0- 4- net hoxy- 5- net hyl phenyl )-5- 10

met hyl t hi azol -2-yl][(1S)-(2-cycl opropyl -1-(3, 4-

met hyl enedi oxyphenyl ) et hyl )] prop-2-ynyl am ne hydrochloride . (Exanple 57)
[4- (2- chl or o- 4- met hoxyphenyl ) - 5- met hyl t hi azol - 2-

yl 1[(19S) - (2-cycl opropyl -1-(3-fl uoro-4 156 net hyl phenyl )

hyl )] prop- 2-ynyl am ne hydrochl ori de .(Exanple 58) -

(2, 4-di met hoxy- 5- et hyl phenyl ) - 5- nethylthlazol 2-

[ (1S) - ( 2-cy qlaoppernil olrot-3-—ireitbicoy’-5 iRithy It D)etdw| ) | prop- 2-ynyl ani ne
rochloride 20 (Exanple 59) -

(4- met hoxy- teThgilhfi Bylo heryil))-[S-Ist-hyd -tdyicdnibutisl -1 - (4 -
11(1S)-(2-cyclopropyl -1-(3-fluoro-4- nethyl phenyl)

hyl )] pr op- 2- Fipcawphenyyd eddy lodimt®p-(2Eyvanydlanmis® hydHchloride

[ 4- (2-chl oro-4- net hoxy- 5- net hyl phenyl )-5- nethylthiazol-2-yl][(1S)-(1-(3,4
17 et hyl enedi(@xapipd®y 5Pdut yl ) ] prop- 2- ynyl ami ne  hydrochl ori de (Exanpl e

et
[ 4-
yl]
hyd
[ 4-
yl
et

61) as well as the correspondl bases the other addition salts and the
sol vat es and? orl 4myfdr NHRGERREYEE) 13e i nvention in free
form generall hav aS| pr.qQ ertles However dependi ng on the
naturegof t he 55%@?31 ? &ﬂl - (2-cyclopropyl-1- (4 J

bromophenyl)ethyl)]prop—2—yny1amine hydrochloride

(Example 56)

[4- (2-chloro-4-methoxy-5-methylphenyl)-5-

10 methylthiazol-2-y11[(18)-{2-cyclopropyl-1-(3,4-
methylenedioxyphenyl)ethyl) ]prop-2-ynylamine
hydrochloride (Example 57) ' .

- [4-(2-chloro-4-methoxyphenyl)-5-methylthiazol-2-
yl][(IS)—(2—Cyclopropyl—l—(3-f1u§ro—4—
15 methylphenyl) ethyl) 1 prop-2-ynylamine hydrochloride
(Example 58)
~ [4-(2,4~dimethoxy~5-methylphenyl) ~-5-methylthiazol-2-
v11[(18)-(2-cyclopropyl-1-(3-fluoro-4-
methylphenyl)ethyl) lJprop-2~ynylamine hydrochloride

20 (Example 59) |

- [4-(4-methoxy-2,5-dimethylphenyl)-~-5-methylthiazol-2-
v1l1[(1S8S)-(2-cyclopropyl-1-(3-fluoro-4-
methylphenyl)ethyl) Jprop-2-ynylamine hydrochloride
(Example 60) |

25 - [4-(2-chloro-4-methoxy-5-methylphenyl)-5-

" methylthiazol-2-yl1][(18)-(1-(3,4-



them may show acidic properties. The salts of the conpounds of forrmula (I)
10 with pharnaceutically acceptabl e acids or bases.(when this is possible)
are thé preferred salts, but those which may allow the conpounds of
formula (1) to be isolated, in particular to be purified or to obtain
pére isoners, also forma subject of the invention. 15 Anong the
phar maceutical ly acceptable acids for the preparation of the addition
salts to the conpounds of fornmula (1), nmention may be made of
hydrochl ori ¢ acid, hydrobrom ¢ acid, phosphoric acid, fumaric acid, citric
aci d, oxalic amethydensidioxypihenyl )2t ydsdemepe 2agnylaminteari c acid, maleic
~acid, mandelic acid, nethanesul phonic acid, |actobionic acid, gluconic
acid, glucari c hysingchdgaidids Examples @ldhoni ¢ aci d and :
hydr oxypr opanesul phoni ¢ acid. Anong the pharnmaceutical|y acceptabl e bases
25 for t he.-pa%pwﬁ%i@ﬁ bret perreaPendingdpaseso the oEBRBoAASELHEPRS or nul a
ertie tion may be made .

of Sodi um * MR B89, ChS\ BOLTBHE Ry HPOAPBCHEREE CRoEPERPRY Or oxi de. The
conmpounds_accordi ng to,the invention and the infernediates ich are
useful foP preparing t?%ﬁ1c%?%?%n%?eﬁgrgaeabﬁg?ﬁ%ﬁﬁntBn tRBds°tHat are
1)) it ST s el pRoBeELL U sheagate o o B STC
. depending on the nature of the substituents, some of
them may show acidic properties.
The salts of the compounds of formula (I)
10 with pharmaceutically acceptable acids or bases {(when
this is possible) are the preferred salts, but those
which may allow the compounds of formula (I) to be
isolated, in particular.to be purified or to obtain
pure isomers, also form a subjecﬁ of the invention.
15 Among the pharmaceutically acceptable acids
for the preparation of the addition salts to the
compounds of formula (I)} mention may be made of
hydrochloric acid, hydrobromic acid, phosphoric écid,
fumaric acid, citric acid, oxalic acid, sulphuric acid,
20 ascorbic acid, tartaric acid, maleic acid, mandelic
acid, méthanesulphonic acid, lactobionic acid, gluconic
acid, glucaric acid, succinic acid, sulphonic acid and
hydroxypropanesulphonic acid.
Among the pharmaceutically acceptable basés
25 for the preparation of the addition salts to the

compounds of formula (I), when these compounds have



preparation process for synthesizing the conpounds (l1). 10 SCHEME 1 PrCN
¥O Prot-NH NH CHRSRy HZN-CHR6R7 10 NO S M SYNH CHRGR7 R N ~. ~
HZN-T-NH-CHRBR7 an s a~ Rz R5X base Ra Rs S j~N-CHRaRT R ~Ni RQ I 15
According to another of its aspects, a subject of the present invention is
aTso a_process for preparing conpounds of formula (1), characterized in

t hat an al pha-hal o derivati ve, preferaﬂiay an al pha- brono or al pha-chloro
derivative, of formula (111) 19 R Heil ,~ COCHH4 Ra R (11) in which R1,
R2, R3 and R4 are as defined for (1) and Hal 5 represents a hal ogen atom
preferably Ricddine pfoperties, mention may be made of sodium

hydroxide, potassium hydroxide and ammonium hydroxide.
The compounds according to the invention and
the intermediates which are usefui for preparing them
5 are prepared according to methods'that are well known
to those skilled in the art, in particular according to
EP 576 350 and EP 659 747.
The reaction scheme below iilustrates one

preparation process for synthesizing the compounds (I).

10
SCHEME 1
Prot-NH-G-NH-CHR
g ™
vD NH,SCN 1 .
I P H G CHRR,
(IT) av)
Rs v | Rx
base
*?s
Re_ 8 N—CHR,R,
o LT
N
®
R 1
15 According to another of its aspects, a

subject of the present invention is also a process for
preparing compounds of formula (I), characterized in
that an alpha-halo derivativé, preferably an alpha-

bromo or alpha~-chloroc derivative, of formula (III)



chlorine, is reacted with a thiourea of fornmula: HZN-CGNHCHR$R7 S (I1V) 10
i¥n which R6 and R7 are as defined for (1), to give a conpound of formula
(IR NHCHRORy ~J R3iIiNRZ 15 in which Rl, R2, R3, R4, R6 and R7 are
as defined for (l), in order then to subject it to an alkylation reaction
‘to give the conpound (I). The alkylation reactions used in the above
process are carried out under the usuallSonditions 20 known to those
skilled in the art, by the action of a 20 .suitable alkylating agent such
as, for exanple, an al kenyl or al kynyl halide in the presence of a base,
preferably sodi um hydride. The derivatives of fornula (I111) can be 5
obt ai ned fromthe correpondi ng non-hal ogenat ed ketones of fornmula R3
COCH2ZR4 R R~ 10 in which RL, o R2, R3 andH¥| are as defined for (1), either
(i) by the action of broMruai3361suitable|or anic solvent, such as acetic
acid, carbon tetrachloride or Njethyl G@O@H:Rgr (ii) by the action of
guat er nary

R; R, m)

in which Ry, Rz, R; and Ry are as defined for (I) and Hal
5 represents a halogen atom, preferably bromine or

chlorine, is reacted with a thiourea of formula:

HzN-lCIZ-NH-CHRSR,
(IV)

10 in which R¢ and R; are as defined for (I), to give a

compound of formula (1II)

R, s\rNH-CHn,n, @
' |

15 in which R;, Ra2, R3, Ry, R¢ and Ry are as defined for
(I), in order then to subject it to anlalkylation.
reaction to give the compound (I).

The alkylation reactions used in the above
process are carried out under the usual conditions

20 known to those skilled in the art, by the action of a



ammoni um tri brom des according to the nethod described 15 in Bull. Chem
1987, 60, 1159-1160 and 2667-2668, or (iii) alternatively by

Soc. Japan,

the action of cupric bronmide in an organic solvent, such as a mxture

chl orof orm and et hyl acetate, according to J. Org. Chem 1964, 29,

3451-3461. As a variant,

formula: 21 R3 R R in which RlL, R2 and R3 are as defined for ( 1)

Friedel -Crafts reaction. .5 The ketones .nenti oned above are generally
known producsaibabtenatkyilatingasgehabkachr agycifer ekagpdegormounds can be
prepared by Friedel-Crafts reaction, in the presence of a Lewis acid '
accordi ng t oalkenhddert hdkyayé hellidendnnthe phresensid ldfed basehe 10 art.
The thiourea derivatives (IV) are obtained fromprotected thiourea

derivatives pvpfprably. sofjum hydriflecHR6R7 |1 S (v3 15 in which Prot
represents a protectin%hgrouph for exanpl e*benzoyl or pivaloyl, R6 and R7

bei ng as defined

5

10

15

20

e derivatives of formula (III) can be
obtained from the correponding non-halogenated ketones

of formula

in which R;, Rz, Rz and R; are as defined for (I), either
(i) by the action of bromine in a suitable organic
solvent, such as acetic acid, carbon tetrachloride or
diethyl ether, or (ii) by the action of quaternary
ammonium tribromides according to'the method described
in Bull. Chem. Soc. Japan, 1987, 60, 1159-1160 and
2667-2668, or (iii) alternatively by the action of
cupric bromide in an organic solvent, such as a mixture
of chloroform and ethyl acetate, accordinglto J. Org.
Chem. 1964, 29, 3451-3461. As a variant, the compounds
of formula (III) can be obtained by the action of 2-
bromopropionyl bromide on a substituted benzene of

formula:

of

t he conpounds 20 of fornmula (111) can be obtained
by the action of 2- bronopropionyl bronffe on a substituted benzene of

by a



previously for (1), either by a basic treatnent, preferably using agueous
ahmoni a, sodi um hydroxi de or 20 hydrazine at a tenperature ranging from
room” tenperature to the ref |lux point of the reaction mxture, or by
means of an acid treatnment preferably using hydrochloric acid. 22 The
conpounds of fornmula (V) are prepared by reacting, according to known
met hods, an isothiocyanate, for exanplglia berizoyl isothiocyanate or a
pi val oyl isothiocyanate, with the corresponding 5 am nes of forrmula (VI):
H2N- CHR6R7 (VI) in which R6 and R7_are as defined for (l1). The preparation
of the optically active aninothiazg%-s, I.e. the products in the form of
pure 10 enantioners, is carried out s\ A\J gz Wi th optically active primary
am nes according to Schene 2 bel ow byfja Pifocess which is identical to that
descri bed above. SCHHHE 2 15 H2t-CHot-NH-r-CHR6R7 Prot-0001 S
(M9 NHSCN NHCHRR7 RINS |~~-R pRESMFCNRSR7 O) 3 R2
: 1

in ﬁhich Rl,_Rg.and R; are as defined for (I), by a
Friedel-Crafts reaction.

5 The ketones mentioned above are generally
known products or.cbmmerciallY—available products.
These compounds can be prepared by Friedel-Crafts
reaction, in the presence of a Lewis acid, according to
methods that are well known to those skilled in the

10 art.

The thiourea derivatives (IV) are obtained

from protected thiourea derivatives (V)

Prot — NH —C-NH-CHRR,
! B\
15 |
in which Prot répresents a protecting group, for
example ‘benzoyl or pivaloyl, Rs and R; being as defined
previously for (I), either by a baéic treatment,
preferably using agueous ammonia( sodium hydroxidé or
20 hydrazine at a temperaturé ranging ffom room
temperature to the reflux point of the reaction
mixture, or by means of an acid treatment preferably

using hydrochloric acid.



RaX base Rs R4 S -CHR R7 The conpounds of forrmula (I) above al so
conprise those in which one or nore hydrogen or carbon 20 atons have been
‘replaced with their radioactive 23 isotope, for exanple tritium or
carbon-14. Such |abelled conpounds are useful in research, netabolism or
phar macoki netic studies, or alternatively in biochem cal assays as
receptor |ligands. 5 The conpounds of tH& present invention have undergone
bi ochem cal and pharnacol ogi cal studies. They show highly advant ageous
phar macol ogi cal properties. The conpounds of the invention displace, at
concentrations of |essrhdagorSodhds ef bfbeila0fviREréOppepatetichat ed
i odi nat ed peptides (urotensine, sauvagine), for exanple 125l1-tyrosi ne CRF,
to the recepdidEsifges@ttondimgatd Xrobn aneshodspnanael ls in cul ture,
according to the nethod described by E.B. De Souza (J. Neurosci., 1987, 7,
.1, 88-100). isofhitoeyvmgba sftoncexampyeod bepzophpbaatlbiocagapadengrto the
i nvention was denonstrated by their ability to"inhibit certain activities
associ at ed vik thiv&Reyl | hspthiocydnatet heitbnpbandersesponding (1) are
capabl e of inhibiting the secretion of 20 adrenocorticotropic hornone
(ACTH) i nducaings cpg fqpeula (VI):

HoN-CHRgR7 (VI)
in which R¢ and R; are as defined for (I).
The prepération of the optiéally active
aminothiazoles, i,e. ﬁhe products in the form of pure
10 enantiomers, is carried out starting with optically
- active primary amines according to Scheme 2 belbw'by a

process which is identical to that described above.

SCHEME 2
15
.CHR Prot-NH-G-NH-CHR R,
HN ) ——_’PM-COCI . 'ﬁ'NH e
vn NH,SCN . S
s\rNH-dHR.R,
R - 8 HAVGA CHRR,
an 5 aw
R .
base
Ts
Ry N—CHRgR, '

Y

@

The compounds of formula (I) above also
comprise those in which one or more hydrogen or carbon

20 avoms have been replaced with their radioactive’



study on the secretion of ACTH i nduced by CRF was carried out; in vivo on
cgonscious rats, according to a nethod adapted fromC. R vier-et al.,
Endotrinol ogy, 1982, 110 (1), 272-278. 25 CRF is a neuropeptide which
controls the activity of the hypothal anp- hypophyso-adrenal axis. 24 This
factor is responsible for stress-rel ate behavi oural and endocri ne
responses. Specifically, it has been d nstrated that CRF can nodul ate
behavi our and al so certain functions 5 of.the autononm c nervous system
(G F. Koob, F.E. Bloom Fed. Proc., 1985, 44, 259; MR Brown, L.A Fisher,
Fed. Proc., ikfmped, forIxanpiie partiwular lgarigRi-14 nddweels t he secretion
of corticotropin (ACTH), f3- endorphins and other peptides derived frompro
10 opi orel ard@kellied (Gompumdetane useiwllin regaearel, meggbolBsm37; MR
Brown et al., Regul. Peptides, 1986, 16, 321; C.L. WIllians et al., Am J.
Physi ol ., 1987 Phazmapzokingtic Meudipmho a2 biertrtieBnti®n may thus be
15 useful in requlating the secretion of these endogenous substances. They
find their aﬁ‘ﬁﬂ‘?‘t"éﬂ FRFIS RPHIFFRYPLLHATR- princi pl es of nedi ci nal

products _for reducing,he response t tress (behaviour,. enptional
states, gastrointestin ea?l?f“%@‘?’b‘?%v ]gs)c%?%rp %ﬁ%ojrla‘é?@,tl%l?rsig?‘ﬂ%rs of the
mmune YS! QHladRbA 510888 B1 Yarkd BALHRAOI 881 A ObtkiBEe ST Tnly"

show highly advantageous pharmacological properties. :

The compounds of the invention displace, at

concentrations of less than 10 uM, the binding ©f CRF

10 or of related iodinated peptides (urotensine,
sauvagine), for example ?°I-tyrosine CRF, to the
receptors present on brain membranes or on cells in
culture, according to the method described by E.B. De
Souza (J. Neurosci., 1987, 7, 1, 88-100).

15 The antagonist activity of the compounds
according to the invention was demonstrated by their
ability to inhibit certain activities associated with
CRF. In particular, the compounds of formula (I) are

 capable of inhibitihg the secfetion of

20 -adrenocorticotropic hormone (ACTH) induced by CRF. The
study on the secretion of ACTH induced by CRF was
carried'outi in vivo on conscious rats, according to a
method adapted from C. Rivier et al., Endocrinology,
1982, 110 (1), 272-278.

25 ' ‘CRF is a neuropeptide which controls the

activity of the hypothalamo-hypophyso-adrenal axis.



psychiatric disorders, anxiety, depression, anorexia nervosa, epilepsy,

sexual activity disorders and fertility disorders,

t he I'i Ke.

particularly suitable for formng
products. 25 The invention also extends to pharmaceuti cal

cont ai ni ng,
phar maceut i
wi th one or

Al zhei ner' s di sease or

25 The conpounds of the invention are very stable and are thus

the acti've principle of nedicinal
conpositions

as active principle, a coﬁﬁ%Und of fornmula (1) or one of the
cally .acceptable salts thereof, optionally in conbination 5

nore inert and suitable excipients. In each dosage unit,

t he

active princijplie Phctdéoriml respdhgible pfesestrensapellatedt hat are suited to
the daily doses envi saged. Each dosage unit is appropriately adjusted

accor di ng-t doelhaviosegk amd é¢mdodfineypespbdnadsini strati on envi saged,

exanpl e tablets, gel capsules and the |ike, sachets, ampoul es, syrups and

f or

the |like, drops, transSeepbfierllyanttusasabeepadenenstsatadt httsuch a
contains 0.5 ng to 800 ng of _active principle, preferably

dosage unit
0.5-ng to

be used ig qg ination with another active rincigle whi ch i s_usef ul
d

the desir

1GRB eRRgrod R 6@ RRRAREORE c3Rdi AgSPoceREalRy EHRFEACREN.

cERFeRECOnARL DEIVEYF BYShETe (Cafixi BPYPr cFafenPloony

al so
for

anti depr essaply of, GROT exbgEN! f4 39584 5y TR SOIRRUNASAOT cl gAY @ (1) are

relatively

10

15

- 20

25

Fed. Prdc.l 1985, 44, 243). More particularly, CRF
induces the secretion of corticotropin (ACTH) . B-
endorphins and other peptides derived from pro-
opiomelanocortin (A. Tazi et al., Régul. Peptides,
1987, 18, 37; M.R. Brown et al., Regul. Peptides, 1986,
16, 321; C.L. Williams et al.,.Am. J. Physiol., 1987,
G 582, 253).

| The compounds of the invention may ﬁhus be
useful in regulating the secretion of these endogenous

substances. They find their applications more

_especially as ‘active principles of medicinal products

for reducing the response to stress (behaviour,
emotional states, gastrointestinal and cardiovascular
disorders, disdrders of the immune system) and more
generally in pathologies involving CRF, for example
psychiatric disqrders, anxiety, depression, anorexia
nervosa, epilepsy, sexual activity disorders and
fertility disorders, Alzheimer’s disease or the like.
The -compounds of the invention are very
stab;e and are thus particularly ‘suitable for forming

the active principle of medicinal products.



non-toxic; their toxicity is conpatible with their use as nedicinal
products for treating the above disorders and diseases. 25 The conpounds
of forfrula (1) can be forrulated in pharmaceutical conpositions for sr r
26 administration to mammal s, including man, for the treatnent of the
abovenentioned di seases. The pharnmaceutical conpositions thus obtained are
advant ageously in various forns such a225for 5 exanple, injectable or

dri nkabl e sol utions, sugar- coated tablets, tablets or gel capsules. The
phar maceuti cal conpositions containing, as active principle, at |east one

conpound of formula (IPheri®fentDén taEss abktehdisr €6f ppaemasehnlica
particular for 10 preventively or curatively treating stress-rel ated

condi ti ons arshpestt hemeredhyaiminde ¢ eadtbne pfiacypleat bol ogy i nvol ving
CRF, such as, for exanple: Cushing' s disease, neuropsychiatric disorders
such as depassound ebhxfetnuban{T) abessé vef cohpubbavwaddulicaildgrs, nood
di sorders, post-traumatic.stress, Dbehavioural disorders, aggressiveness,
anorexi a, .Lag¢eptablhgpeaityctherect preprionallvbinrcombinptikonpr egnancy,
retarded growth, sleeping disorders, epi[eps¥, and' al | types of
depr essi on; Wi EhePRRrox DOrei toexk, apdr KphtdAle erSERZBN RNt i ngton' s
chorea; anyotrophic lateral sg¢lerosis;, vascular, cardia¢ and
In each dosage unit, the active principle of
formula (I) is present in amounts that are suited to
the daily doses envisaged. Each dosage unit is
appropriately adjusted according to the dosage and the
10" type of administration envisaged, for example tablets,
gel capsules and the like, sachets, ampoules, syrups
and the like, drops, transdermal or transmucosal
patches, such that such a dosage unit contains 0.5 mg
to 800 mg of active principle, preferably 0.5 mg to
15 200 mg. '
The compounds according to the invention can.
also be used in combination with another active
principle which is useful for the desired treatment,
such as, for example, anxiolytic agents,
20 antidepressants or anorexigenic agents.
The .compounds of formula (I) are relatively
non-toxic; their toxicity is compatible with their use
as medicinal products for treating the above disorders
and diseases.

25 The compounds of formula (I) can be

formulated in pharmaceutical compositions for



cerebral disorders; sexual activity disorders and fertility disorders,;
i fmunodepr essi on, i mMmunosuppressi on, inflammatory processes, nultiple 25
i nfecti'ons, rheumatoid arthritis, osteoarthritis, .uveitis, psoriasis and
di abet es; cancers; gastrointestinal functional disorders and inflanmations
tir 27 .arising therefrom (irritable and_inflammatory bowel, diarrhoea);
pai n- per cepti on-di sorders, fi‘bronyalgia%6 whi ch may or may not be
associated with sleeping disorders, fatigue or mgraine; synptons
associated 5 with (al cohol) dependency and w thdrawal from drugs. The
dosage can vasyimigekrstasnatbumnainmalsof intleddge, mami, glforamtiest at e of
health of the patient, the nature and seriousness of the conplaint, as
wel | as the treatment afinthesabavenmantibneddddsgesesnpri ses the 10 daily
adm ni stration of one or nore doses of approximately fromO0.5 ng-to 800
nmy, preferably approxThet pharmpgenbisaiycooresd tigns fhuse opfradmeseut i cal
conpositions of the resent _invention for oral, sublingual, subcutaneous,
15 intranuscﬁrﬁr?dVﬁﬂgagéﬁB§§¥ ipaMaygéPHEl LormgnsiGtoss, fo8cal or rectal
ini,stered in unit forns of

adm ni stration, the acgtive L nci pl .can_bhe ad
2dm ni ot r &t | SRETRLS, ATHIRERRBLR, PR Goh0BAbLEn 8P THFOREe cRIOBH Suppor (s, 10
o a0, R RTPaRELIRS, S BRPERPLER B 2 e 20 O |
pharmacéutical compositions containing, as active
principle, at least one compound of formula {I) or one
of the salts theréof are useful in particular for
10 preventively or curatively treating stress-related
conditions and more generally in the treatment of any
patholoéy involving CRF, such as, for example:
Cushing’'s disease, neuropsychiatric disorders such as
. depression, anxiety,  panic, obessive compulsive
15 disorders, mood disorders, post-traumatic stress,
behavioural disorders; aggressiveness, anorexia,
bulimia; hyperglycaemia, premature labour, at-risk
pregnancy, retarded growth, sleeping disorders,
epilepsy, and all types of depression; Alzheimer’s
20 disease, Parkinson’s disease, Huntington'’s chorea;
amyotrophic lateral sclerosis; vascular, cardiac and
cerebral disorders; sexual activity disorders and
fertility disorders; immunodepression,
immunosuppression, inflammatory processes, multiple
25 infections, rheumatoid arthritis, osteocarthritis,
.uveitis, psoriasis and diabetes; cancers;

gastrointestinal functional disorders and inflammations



tablets, gel capsules, powders, granules and oral solutions or

suspensi ons, sublingual and buccal admnistration forns, subcutaneous,

i ntranmuscul ar, intravenous, intranasal or intraocular admnistration 25
forms and rectal admi nistration forms. When a solid conposition is prepared
inn the formof tablets, the main active principle is mxed 28 wth a
pharmaceuti cal vehicle such as gelatin,2&tarch, |actose, nmagnesium
stearate, talc, gumarabic or the like. The tablets can be coated with
sucrose or other suitable materials, or alternatively they can be 5

treated suchyii@ing Wef@f’x%rﬁ“@if‘i’:ﬂ@&b?é &84 auee amfd t oy Yo&Re such t hat

t hey contlnuously rel ease a predeterm ned anpbunt of active principle. A

prepar at i on @failo&RPs Wetn I Se bbbt 1e dysordedsg fileraafaleifsi nciple
with a diluent and pouring 10 the m xture obtained into soft or hard gel

capsul es. A whiglardy Gk inas Wiotp e &ésadiatad nwitin sTespbng the active
principle together wwth a sweetener, preferably a calorie-free sweetener,
met hyl par abdisantersy ofatigae abermigraine s egymptagemssoataed| as a 15
fl avour enhancer and a suitable colorant. The water-di spersible powders or
gr anul es ZTarwigdntalerhak) a’i@@%ﬂ@dw¢ﬁcalp<ﬂéﬂla@®rw&l uFeomi drugsli sper sant s
or wetting agents, or suspending agents, such as ponV|nyIpyrroI|done as
well as with 20 sweet éH® CIQFage KM VAR IEIRLY a funétidn of .

the age, weight and state of health of the patient, the
nature and seriousness of the complaint, as well as the
route of administration. This dosage comprises the
10 daily administration of one or more doses of
approximately from 0.5 mg to 800 mg, preferably
approximately from 0.5 mg to 200 mg.
In the pharmaceutical compositions of the
present invention for oral, sublingua17 subcutaneous,
15 iﬁtramuscular, intravenous, transdermal, transmucosal,
local or rectal administration, the active principle
can be administered in uhit forms of administration, as
a mixture with conventional pharmaceutical supports, to
animals and to human beings. The,appropriéte unit forms
20 of administration comprise oral-route forms such as
tablets, gel capsules, powders, granules and oral
solutions or suspensions, sublingual and buccal
administration formé, subcutaneous, intramuscular,
intravenous, intranasal or intraocular administration
25 forms and rectal administration forms.
When a solid composition is prepéred in the

form of tablets, the main active principle is mixed



For rectal -admi nistration, use is nmade of suppositories which are,
prepared with-binders that nelt at the rectal tenperature, for exanple
cocod butter or polyethylene glycols. 25 Agueous suspensions, isotonic
saline solutions or sterile, injectable solutions which contain

phar magol ogi cal |y conpati bl e di spersants and/or 29 wetting agents, for
exanpl e propyl ene glycol or butylene gkgcol, are used for
parenteral,.intranasal or intraocular admnistration. For transmnmucosa
adm nistration, the active 5 principle can be fornmulated in the presence

of a promotgs gugh ﬁ?g@?PEFEiééitﬁﬁgiBigrQHEh'5% %%P$%?Fﬁ|§%%QC%§’ for

exanpl e, hydroxypropy ose, roxypropyl nmet ce ose,

hydroxyet hyl ¢gbt sk@SemagRbBYimeLteheate, CREREXY BRI YIES ULRS@hedext ran, 10
pol yvi nyl pyrrol i done,. pectins, starches, gelatin, casein, acrylic acids, -

acrylic esteiskandraepeh¥liBts chAehbBOtoateldylwikdl ¥iRrDser ogORRheFers, vinyl
al cohol s, al koxy pol yners, polyethyl ene oxide polyners, polyethers or a.

m xture thereaitableThateeiaye, pornalpkenastivalyo theyf eamibated in the
formof mcrocapsules, optionally with one or nore supports or additives.
The acti ve ptreastpllesueh that bbeynhake bBostriokdaocodplexyed th a

cycl odextrin, for exanple oc-, 0- or 20 y-cyclodextrin,

2- hydr oxypr opgrivatryenddenchi hhat they continuously release a

predetermined amount of active principlé.
| A ﬁreparation as gel capsulés is obtained by
.mixing the active principle with a diluent and pouring
10 the mixture obtained into soft or hard gel capsules.

A preparation in Syrup or elixir fbrm can
contain the active principle together with a sweetener,
preferably a calorie—frée sweetener, methyl paraben and
'propyl paraben as antiseptic agents, as well as a

15 flavour emhancer and a suitable colorant.

-The water-dispersible powders or granules can
céntain the active principle as a mixture with
dispersants‘or'wetting agents, or suspending agénts,
such as polyvinylpyrrolidone, as-well as with

20 sweeteners or flavour enhancers.

For rectal administration, use is made of
suppositories which are prepared with binders that melt
at the rectal temperature, for example cocoa butter or
polyethylene glycols.

25 . Aqueous suspensions, isotonic saline
solutions or sterile, injectable solutions which

contain pharmacologically compatible dispersants énd/or



met hyl - (3-cycl odextrin. The exanples which follow, which are given in a
non-limting manner, illustrate the invention. The nethods for synthesizing
the vafious 25 internediates for obtaining the conmpounds of the invention
are described in the preparations. These = 30 internediates are all

obtai ned according to nmethods that are well known to those skilled in the
art. The nelting points were nmeasured &%ording to the M cro-Kofler

techni que and are expressed in degrees 5 Celsius. The proton nucl ear
magneti c resonance (1H NVR) spectra were acquired in CDCL3 except where

otherwi'se RpRidiaRehgait00EddZetimplie F¥bgend Rflyedwiniaml shifts are
expressed in p.p.m and the coupling 10 constants are expressed in Hertz.
The enant i ormrtyl ene arlseo )X cgraresal afanatmarerftreaaral helrthraomees b rems
obt ai ned either by chiral -phase HPLC chromatography or by supercritical
fluid chiralintSeQulsr adnigyrsiptatids. The optical rotations of the
optically active products are characterized by their [a]tD (the
concentrations c of tHHROBdrAnYHCesRm} i nistratign esEtel a¢tH¥ans per 100
m ). The abbreviations used below are as, follows: 20 s = singlet; m=

mul tipl et3 PeERBDI®can be ifompetated in fhe (Riesence of a

promoter such as a bile salt, a hydrophilic polymer
such as, for example, hydroxypropylcellulose,
hydroxypropylmethylcél1ulose, hydroxyethylcellulose,
ethylceilulose, carboxymethylcellulose, dextran,

10 polyvinylpyrrolidone, pectins, starches, gelatin,
casein, acrylic acids, acrylic esters and copolymérs
thereof, vinyl polymers or copolymers, vinyl alcohols;
alkoxy polymers, polyethylene oxide polymers,
polyethers or a mixture thereof.

15 ~  The active principle can also be formulated
in the form of microcapsules, optionally with one or

. more supports or additivés.
The active principle can also be in the form
of a complex with a cyciodextrin, for example a-, P- or

20 fy-cyclodextrin, 2-hydroxypropyl-p-cyclodextrin or
methyl-pf-cyclodextrin.

The examples which follow, which are given in
a non-limiting manner, illustrate the invention.
The methods for synthesizing the wvarious
25 intermediates for obtaining the compounds of the

invention are described in the preparations. These



The conpounds of the invention give an elenental analysis in accordance
Wwith the theoretical result. 25 The conpounds of the invention described
in Tables 3 and 5 also give NVR spectra that are in accordance with their
structure. ,. z 31 PREPARATI ON OF THE a- BRONO KETONES OF FORMULA (111)

2= Bronmo- | - (2-chl oro-. 4- nmet hoxy- 5- net hyl phenyl ) propaa- 5 1-one Conpound
111.1 A solution of 46 g (280 mmol) of 3%-chi or o- 2- nmet hoxyt ol uene in 150 n
of dichloromethane is stirred at OC and 29.4* g (280 nmol) of

2- bronopr opi onyl brom de are added.- 39.2 g (294 mmol ) of al um nium 10
trichlori de igrteraskaiich ey tarmnwilde dkairedriadesadiddiso methadse is stirred
while allowing the tenperature to rise gradually to roomtenperature.
After stirritiptf @are vdiduknowrhea ddmserskilded ein stipeuart. slowy onto
ice. 50 M of 1N.of hydrochloric acid and 1 litre of 15 water are added to
this stirred mxture' Themahdpoinks sere megswrad 2¢¢er@bngfto
tert-butyl methyl ether., The organic phase is washed with water, with
saturated ddredlicrrditfiher dhesEn e FErhiare gPmressed ih dRE%EPeS and' t hen
W th saturate%égodiun1ch|oride solution. It is 20 dried over anhydrous
sodium:mﬁ|ﬂﬁﬁ it t hen evaporated to dryness. The crude residue is

purified by chromat ogghaphy A dddde md GReEl iedOhdnce (*u NMR)
spectra.were acquired in CDCl; except where otherwise
mentioned, at 200 MHz or at 300 MHz. The chemical
shifts are expressed in p.p.m. and the coupling

10 constants are expressed in Hertz.

The enantiomeric excesses (ee) are evaluated
from the chromatograms obtained either by chiral—pﬁase
HPLC chromatography or by supercritical f£fluid chiral
(SFC) chromatography.

15 The optical rotations of the optically active
products are characterized by_ﬁheir (0]t (the
concéntrations c of the solutions analysed are
.expressed in grams per 100 ml). |

The abbreviations used below are as follows:

20 s singlet; m = multiplet; d = doublet; t = triplet;

quartet.

Q
]

The compounds of the invention give an
elemental analysis in accordance with the theoretical
result.

25 The compounds of the invention described in
Tables 3 and 5 also give NMR spectra that are in

accordance with their structure.



cycl ohexane/ et hyl acetate). 67 g of conpound I1l1-1 are obtained. Yield =

2% 25 1HNWR 7.44 (s, Ar, 1H); 6.86 (s, Ar, 1H); 5.41 (g, J = 5.35 Hz,
CH, 1Hj; 3.90 (s, OCH3, 3H) ; 2.23 (s, CH3, 3H); 1.91 (d, J = 5.35 Hz,

CH3, 3H). 32 .The follow ng conpounds were synthesized by the sane:

met hod; 2-Bruno-|-(2-chl oro-4-nmethoxyphenyl)propan-|-one Conpound II1.2 5
2- Bronp- 1- ( 2, 4- di chl or o- 5- et hyl phenyl )3t opan-1-one, Conpound I111.3

2- Bronco- 1- (2, 4- di net hoxy- 5- met hyl phenyl ) propan-1-one Conpound I11.4

2- Brom o-1| - (4- met hoxy- 2, 5- di net hyl phenyl ) propan-1-one 10 Conpound I11.5
PREPARATI ON OF THE RACEM C AM NES OF FORMULA (VI) First nethod 15 a)

2- Am no- 2- (4-fl uorophenyl ) et hanol Conmpound I.1 60 m (60 nmol) of a 1M

sol ution of i pREPARAION OFUTHEY &-BROMO" REYONESY GFO FOFMUIN e 1Ly red at

ref lux, followed by portionw se addition of 5 g (29 mml) of

4-fluoro-DL-a-phenyl gl ycine (Fluka). After 20 stirring at ref lux for six
hours, the reaction mxture is stirred at 0C, followed by slow addition of
2.5 n of vwet2Brdnd-1id (2fckiprott-iéthoqy Srméthytphenyl bbuopan-and t hen

7.5 mM of water. The suspension obtained is filtered through Celite. The
filtrate Ps 1-one Comom IIT.1
A solution of 46 g (280 mmol) of 4-chloro-2-

methoxytoluene in 150 ml of dichloromethane is stirred
at 0°C-and 29.4 g (280 mmol) of 2-bromopropionyl
bromide are added. 39.2 g (294 mmol) of aluminium

10 trichloride are added portionwise to the mixture. This
mixture is stirred while allowing the temperature to
rise gradually to room temperature. After stirring fof
4 hours, the reaction mixture is poured slowly onto
ice. 50 ml of 1IN of hydrochloric acid and 1 litre of

15 water are added to this stirred mixture, followed by
extraction with 1.2 litres of tert-butyl methyl ether.
The organic phase is washed with water, with saturated
aqueous sodium-hydrogen carbonate solution, with water
and then with saturated sodium chloride solution. It is

20.'dried over anhydrous sodium sulphate and then
evaporated to dryness. The crude residue is purified by
bhromatography on silica gel (solvent: 50/1
cyclohexane/ethyl acetate). 67 g of compound III-1 are
obtained. Yield = 82%. |

25 H NMR: 7.44 (s, Ar, 1H); 6.86 (s, Ar, 1H); 5.41 (q,
J = 5.35 Hz, CH, 1H); 3.90 (s, OCHs;, 3H); 2.23 (s, CHs,

3H); 1.91 (4, J = 5.35 Hz, CHz, 3H).



25 concentrated and taken up in 300 mM of dichloronethane. The solution is
Wwashed with saturated sodiumchloride solution, dried over anhydrous
sodi'um sul phate and then r s 33 evaporated to dryness. 3.3 g of an oily
yell ow product are obtained. Yield = 73% M5 (MH#+ = 156 ) 1H NMR
#.23-7.33 (m Ar, 2H); 6.95-7.07 (m Ar, 2H); 5 4.08 (m CH, 1H); 3.45-3.86
(m CH2O, 2H); 2.03 (s, NH2 and OH 38R b)

1- (4- Fl uor ophenyl) - 2- met hoxyet hyl am ne Conpound VI.1 10 0.94 g (23 mmol)
of potassium hydride, obtained by washing 2.2 g of an oily suspension with
pent ane, - ar auRlisRANIEA dd dehdBurRls WRESANKANHA BiedNGly cBETSaE at 10C A
solution of 3.3 g (21 mmol) of Conpound I.1 in 43 m of tetrahydrofuran is
added 15 sl qqdphoddfter stirring for sixteen hours at room tenperature, a
solution of 1.3 m (20.8 nmol) of iodonethane in 25 m of tetrahydrofuran
i s added over 2~Bromocl- (20-chiloziced ~-mEthanyptenyl )propare-i-omairred for
three hours at roomtenperature and is then.poured 20 into 300 m of

i ce-col d watCommmmadiITIL salt. The mixture is extracted with 500 nl- of
tert-butyl nmethyl ether. The organic phase is washed with water and then
wi t h sat I ate@-Brememict{2odi-¢d W‘%mmwl)mﬂ@%%di um

sul phate and then evaporated to
' Compound III.3

L z—éromo-l-(2,4#dimethoxy-s-methylphenyl)propan-l-one

Compound III.4 '

® 2-Bromo-1-(4-methoxy-2,5-dimethylphenyl)propan-l-one
10 Compound III.5

- PREPARATION OF THE RACEMIC AMINES OF FORMULA (VI)

First method

15 a) 2-amino-2-(4-fluorophenyl)ethanol Compound I.1
60 ml (60 mmol) of a 1M solution of lithium
aluminium hydride in tetrahydrofuran are stirred at
reflux, followed by portionwise addition of 5 g
{29 mmol) of 4-fluoro-DL-0O-phenylglycine (Fluka). After
20 stirring at reflux for six hours, the reaction mixture
is stirred at 0°C, followed by slow addition of 2.5 ml
of water, 2.5 ml of aqueous 15% sodium hydroxide
solution and then 7.5 ml of water. The suspension
obtained is filtered through Celite. The filtrate is
25 concentrated and taken up in 300 ml of dichloromethane.
The solution is washed with saturated sodium chloride

solution, dried over anhydrous sodium sulphate and then



25 dryness. 3.2 g of an oily amne are obtained. Yield = 88% 34 1H NWVR
7-24-7.38 (m Ar, 2H); 6.93-7.05 (m Ar, 2H); 4.16 (m CH, 1H); 3.45 (dd
CH2, "1H); 3.36 (s, OCH3, 3H) ; 3.29 (d, CH2, 1H) ; 1.70 (s, NH2, 2H) .
2- Net hoxy- 1- phenyl et hyl am ne, Conpound VI.2, is 5 obtained in the sane
way. Second nethod a) Synthesis of substituted phenyl ketones. Conpounds 3
10" Procedure A 1- ( 3- Fl uor o- 4- net hyl ptEhyl ) - 2- mret hoxyet han-1-one Conpound
3.1 To prepare the magnesiumreagent, 14 g. (583 mml, 1 eq.) of magnesi um
shavings are left 15 stirring in the presence of crushed gl ass and under
argon over ni glipoddeyd ¥ & @P%‘ﬁé@g v Ih 400¢ Hhn Ob11 4l ﬁéfl@w%f‘@&ucf:m | oned
by addition of one spatul a- tipful of iodine. 110 g 2 mol ) of
4- br onD- 2- fArOreBed Lred®. oy ssDdivedyzs, 700 M of dlethyl et her are 20 added
slowy so as to maintain a gentle ref lux, and the reaction mxture is
then heated:MS (i’ I=usfegr three hours. 39 ml of 'methoxyacetonitrile (610
1.1 eg are added and the mxture is left to react for two hours.
@t

Once t he reddt MNMR: I .23 -&3e, (,hdxr,e2H)iore . 254% QUren,i Amoddd into 1.5
kg of ice, followed by. addition of 300 m.of concentrated hydrochloric
aci d 5 4.08 (m, CH, 1H); 3.45-3.86 (m, CH,O, 2H); 2.03 (S, NH,

and OH, 3H).

b) 1-(4-F1uoropheny1)-2-methoxyethy1amine
Compound VI.1

10 ' 0.94 g (23 mmol) of potassium hydride,
-obtained by washing 2.2 g of an oily suspension with_
pentane, are suspended in 18 ml of tetrahydrofﬁran and .
stirred at 10°C. A solution of 3.3 g (21‘mmol) of
Compound 1.1 in 43 ml of tetrahydrofuran is added

15 slowly. After stirring for sixteen hours at room
temperatufe, a solution of 1.3 ml (20.8 mmol) of
iodomethane in 25 ml of tetrahydrofuran is added o#er
-one hour 30 minutes. The reaction mixture is stirred
for three hours at room temperature and is then poured

20 into 300 ml of ice-cold water containing salt. The
mixture is extfacted with 500 ml of tert-butyl methyl .
ether. The organic phase is washed with water and then
with saturated sodium chloride solution, dried over
anhydrous sodium sulphate and then'evaporated to

25 dryness. 3.2 g of an oily amine are obtained.

Yield = 88%.



wWith stirring. This mxture is extracted with diethyl 35 ether, dried over
sodi um sul phate and evaporated. 77 g of Conpound 3.1 are recovered, which
product is used directly-in the second step without purifying it. The
foll ow ng conpounds are obtained in the 5 same way: '

1~ (4- Chl or 0- 3-f | uor ophenyl ) - 2- met hoxyet han-1-one Conpound 3. 2

1- ( 4- Chl or ophenyl ) - 2- et hoxyet han- | - oné4Conpound 3. 3

3- Cycl opropyl - | - (4-fl uorophenyl ) propan-1-one 10 Conpound 3.4 Procedure B:
2- Met hoxy- 1 - (4- et hoxynet hyl phenyl ) et han-1-one Conpound 3.5 A sol ution of
62 g (308 miml hvmi: ¥-Laomm34- (kG ARt harynewhPBpileME (W1 R0 @AH)Of
tetrahydrofuran is stirred at -70C and 200 m (320 mmol) of a 1.6 M

sol uti on of eyl (m,t M) ads &ADWGH:z, TAE)edct3ton(s, mOGHre is' stirred
for 30 mnutes at -70C, followed by slow addition ofa solution of 50 g
(380 Mol ) &H)2- .22 didwetTHxy 1) melhyi0adst afde. 2Hhe reaction mixture is
stirred while allowing the tenperature to rise gradually to room

t enper at ur e.® A-Methoxyi~l-phemgrlethyiamine, Cqmpound ML +% 065 and sat ur at ed
aqueous ammonium chloride solution is added slowy. The m xture 25 is
extract e widRFaRAd e dthf SR WHE: or gani ¢ phase  is washed with water
and then with saturated sodi um

Second method

a) Synthesis of subs#ituted phenyl ketones..
" Compounds 3
10 Procedure A: _
) 1-(3—F1uoro-4-mathy1pheny1)—2-methoxyethan-1-one
Compound 3.1
To prepare the magnesium reagent, 14 g
(583 mmol, 1 eg.) of magnesium shavings are 1éft
15 stirring in the presence of crushed glass and under
.argon overnight. They are covered with 400 ml of
diethyl ether, followed by addition of one spatula- |
tipful of iodine. 110 g (582 mmol) of 4-bromo-2-
fluorotoluene dissolved in 700 ml of diethyl ether are
20 added slowly so as to maintain a gentle reflux, and the
reaction mixture is then heated at reflux for three
hours. 39 ml of methoxyacetonitrile (610 mmol, 1.1 eq.)
are added and the mixture is left to react for two
hours. Once the reaction is complete, the reaction
25 mixture is pqured into 1.5 kg of ice, followed by
addition of 300 ml of concentrated hydrochloric acid

with stirring. This mixture is extracted with diethyl



chloride. solution, dried over anhydrous sodi um sul phate 36 .and then
evaporated to dryness. The residue obtained is purified by chronatography
on si'li'ca gel"(solvent: 9/1 and then 3/1 cycl ohexane/ethyl acetate). 32 ¢
of ketone are obtained. Yield = 53%5 1HNW 7.89 (d, J = 8.1 Hz, Ar,
2H); 7,40 (d, J = 8.1 biz, Ar, .2H ; 4,66 -(s, OCH2, 2H) ; 4.48 (s, OCH2,
2H); 3.47 (s, CH3, 3H); 3.38 (s, CH3, gﬁﬁ b) - Synthesis of the oxines,
Compounds 4 10 1-(3-Fl uoro-4-nethyl phenyl)-2-met hoxyet han-1-one oxi ne
Conpound 4.1 Procedure A: 33 g of hydroxyl ami ne hydrochloride (475 mol,
1.6 eq.) areethemrd driéd venr sddivat esulbphiatdSandOevaporitedhandl g 54 ¢
(296 mmol) of Conpound 3.1 diluted in 30 mM of ethanol are added at OC
Once the adc tFempreund obpl caxe wEcqveredr cvlzicl eodedt ke wgedoxi de
pellets (1.5 mol, 5 eq.) are added and the tenperature is_ kept bel ow 30C
The reacti orfrSEtde 11 the | $8¢0RA S 4R HYL BROvE PR ¥ £RBGERGt 4F e and t hen

pl aced at O0C for neut algésigén,mﬁth conceatrated h{droc lporic acid (pH <
7). This - mxture is ther® QYERE \FIRPORRAS | aLR PRERIDRY TRetBRgani c
phase is ¥a§§e vMéh wat er and with saturated sodi um chl oride solution

The 25 organl%ﬂ%ﬁﬂéﬁzis dried over sodium sul phate and evaporated. The oi

thus obt ai negl J Sy ERANEIRH ANk Pheriil) A wilndidihan M Sodd/ V) et hy!
acet at e/ cycl ohexane
Compound 3.2
o 1-(4-Chloropheny1542-ﬁethoxyethan-1-one Compound 3.3
. 3-Cyclopropy1-1-(4-f1uoropheny1)piopan-l-one
10 Compound 3.4
Procedure B:
¢ 2-Methoxy-l-(4-methoxymethylphenyl)ethan-1-one
Compound 3.5
A solution of 62 g (308 mmol) of l-bromo-4-
15 methoxymethylphenyl in 600 ml of tetrahydrofuran is
stirred at —70°C and 200 ml (320 mmol) of a 1.6 M
solution of butyllithium'are added slowly. The reaction
mixture is stirred for 30 minutes at -70°C, followed by
slow addition of a solution of 50 g (380 mmol) qf 2-N-
20 dimethoxy-N-methylacetamide. The reaction mixture is
stirred.while allowing the temperature to rise
gradually to room temperature. After stirring for 4
hours, it is cooled to 0°C and saturated aqueous
ammonium chloride solution is added slowly. The mixture
25 is extracted with ethyl acetate and the ofganic phase

is washed with water and then with saturated sodium

chloride solution, dried over anhydrous sodium sulphate



37 mxture as eluent. 26 g of (2Z2) isomer and 9 g of (E) isoner are
obtained, i.e. ayield Y = 45%o0f (Z) and 16%of (E). 5 Procedure B: 47 g
of hydroxyl am ne hydrochloride (676 nmol, 1.6 eq.) are nixed with 275 ml of
pyridine. 77 g (423 mmol) of Conpound 3.1 are added at 0C. The reaction
m'xture is left for five hours at room_10 tenperature. Once the reaction is
conplete, the pyridine is evaporated &* and the residue is.then

extracted with dichloronethane. The organic phase is washed with water and
then with saturated sodium chloride solution. The organic phase is dried
over 15 sodiami sthegphawprchtadipor alsthesnd Tihe ovesidbesobodbinedeisi s
chromat ographed on silica gel using a 1/9 (v/v) ethyl acetate/cycl ohexane

m xture as @uriiied dy grleomat rapity conpoihtcd Zyehntisalvgnbf 26hpound
(BE), i.e. ayieldY =51%0of Z and 17%of E. 20 1H NVR of conpound Z:
11.59 (N-oHand then 3/ bryclehexage/efhyHacetate] . 3Zre-of skepppe 3. 18

(OCH3, s, 3H); .20, ( -Ph,. s, 3 . 1H NWR of conpound E: 11.30 (N OH,

s, 1H; 7.2 -rﬁéé’t&tw?%r?n‘“sﬂs ’4.5;'31%(-00142-, s, 2H); 3.17 (OCH3, s, 3H):

25 2.22 (§:H3-P S, -3H). The fol l,ow pr.odu ar tajned in the sane

way by one OP B@'t\]ﬁ%r o(éi;dt‘?fr 658 n?ﬁ%dn 'a%%@e‘: 3§Cbb (ad’ _
J = 8.1 Hz, Ar, 2H); 4.66 (s, OCH;, 2H); 4.48 (s, OCH;,

2H); 3.47 (s, CHs, 3H); 3.38 (s, CH3;, 3H)

b) - Synthesis of the oximes, Compounds 4
iO e 1-(3-Fluoro~4-methylphenyl)-2-methoxyethan-l-one
oxime Compound 4.1
Procedure A: _
33 g of hydroxylamine hydrochloride
(475 mmol, 1.6 eq.) are mixed with 30 ml of water and
15 100 ml of ethanol. 54 g (296 mmol) of Compound 3.1
diluted in 30 ml of ethanol are added at O°C; Once the
addition is complete, 60 g of pre-crushed sodium
hydroxide pellets (1.5 mol, 5 eq.) are added and the
temperature is kept below 30°C. The reaction mixture is
20 left overnight at room temperature and then placed at
0?C for neutralization with concentrated hydrochloric
acid (pH < 7). This mixture is then extracted with
ethyl acetate and the organic phase is washed with
water and with saturated sodium chloride solution. The
25 organic phase is dried over sodium sulphate and
evaporated. The oil thus obtained is chromatographed on

silica gel using a 1/9 (v/v) ethyl acetate/cyclohexane



1- (4-Chl oro- 3-fl uorophenyl ) - 2- met hoxyet han- | -one oxinme Conpound 4. 2

1= ( 4- Chl or ophenyl ) - 2- net hoxyet han- | - one oxi me Conpound 4.3 5

1- Phenyl but an-1 - one oxi me Conpound 4. 4

1= (4- Met hoxynet hyi phenyl ) - 2- met hoxyet han-1-one oxi me Conpound 4.5

1- (4- Met hoxynet hyl phenyl ) but an-1 - one oxi ne  Conpound 4.6 10 Dicycl obutyl
ket one oxi me Conpound 4.7 1- Phenyl pemdan-| - one oxi ne Cbnpound 4.8 ¢)
Synt hesi s of the am nes Conpounds VI

1- (3- Fl uor o- 4- net hyl phenyl ) - 2- met hoxyet hyl am ne 15 Conpound VI.

| ut f 1,65 d ol
fgtrakggrng%%%FQrecg %Hg?é 28 2?90%?) iéé@g¥egn§p a 1%# gFutlon of
Hithium al unj iy Dy rbﬂ@giﬂe&etiaél/déo%yéila €10 i8Rl o£8 (99 hnaThe 20

reaction mxture 1s a warmto roomtenperature and is then left
to react foriggoopogrs. and is refluxed -for one hour. The reaction mxture
Is cooled to OCin order .to add 10 m of water. The aqueous.phase is
extracted with diethyl ether. The conbined organic 25 phases are extracted
with 2N hydrochloric acid solution. The acidic aqueous phase obtained is
stirred &t beaeduBéQBsodlun1hydrOX|de solution is added. The 39 alkallne
solution obtained is extracted wth.
47 g of hydroxylamine hydrochloride
(676 mmol, 1.6 eq.) are mixed with 275 ml of pyridine.
77 g (423 mmol) of Compound 3.1 are added at 0°C. The
reaction mixture is left for five hours at room
10 temperature. Once the reaction is complete, the
pyridine is evaporated off and the residue is then
extracted with dichloromethane. The organic phase is
washed with water and then with saturated sodium
chloride solution. The organic phase is dried over
15 .sodium sulphate and evaporated, and the oil thus
obtained is chromatographed on silica gel using a 1/9
(v/v) ethyl acetate/qyclohexane mixture as eluent, to
give 42.5 g of compound (Z) and 14 g of compound (E),
i.e. a yield Y = 51% of Z and 17% of E.
20 ‘H NMR of compound Z: 11.59 (N-OH, s, 1H); 7.20-7.40
(Ar, m, 3H); 4.51 (-O-CH>-, s, 2H); 3.18 (OCH;, s, 3H);
2.20 (CH3-Ph, s, 3H).
'H NMR of compound E: 11.30 (N-OH, s, 1H); 7.20-7.50
(Ar, m, 3H); 4.21 (-O-CHp-, s, 2H); 3.17 (OCH3, s, 3H);
25 2.22 (CH;-Ph, s, 3H).

The following products are obtained in the.

same way by one of the two procedures mentioned above:



di chl oronet hane. The organic phase is washed with .saturated sodi um
chloride solution and then dried over sodium sul phate and evaporated to
dryness. After 5 filtration on silica using a 95/5 (v/v) :

di chl or onet hane/ net hanol m xture as eluent, 0.6 g of Conmpound VI.3 is
obtained. Yield = 65% 1H NWVR 6.90-7.20.(Ar, m 3H); 4.14 (-CHN, dd, J =
4 anhd’8.5, 1H); 3.47 (-CH2-0, dd, J = 38and 9, 1H); 3.37 10 (OCH3,.s,
3H); 3.32 (-CH2-O dd, 1H, j = 8.5 and 9); 2.24 (CH3-Ph, d, J = 1.8, 3H;
1.68 (-NH2, s, 2H). The follow ng conpounds are obtained in the sane way:
1- (4- Chl or o- é- il gaccnbesnyt ) ~£1ubkbphEnyly-arinathokgeChapedrdnd . 4

D cycl obut yl met hyl am ne Conpound VI.5 Third nmethod: a) Synthesis of

0- al kyl oxi e ogdneo Cotpoand’@.2r ocedure A:  1- Phenyl but an-1 - one

O auet hyl oxi me Conpound 6.1 18 g (0.45 nol) of 55% sodi um hydride in oil
are added poetleltd+€bloropbenyhil-avaetbouyhthan-loose gxime40 nol ) of

1- phenyl butan-1-one oxinme 25 (Conpound 4.4) in a m xture of 400 m of

di met hyl f or nEompousndd 4-&t r ahydrofuran (1:1). After addition of 31-m (0.5

nmol ) of methyl iodide, the 40 reaction m xture gradually beconmes very
thick. AfPer® huBhepyiberanolnpngs oxime,Grmpenad #ef water, the

e 1-(4-Methoxymethylphenyl)-2-methoxyethan-l-one oxime
Compound 4.5
e 1-(4-Methoxymethylphenyl)butan-l-one oxime
Compound 4.6

10 e Dicyclobutyl ketone oxime Compound 4.7

e 1-Phenylpentan-l-one oxime Compound 4.8

c) Synthesis of the amines Compounds VI
e 1-(3-Fluoro-4-methylphenyl)-2-methoxyethylamine

15 Compound VI.3

A solution of 1 g of Compound 4.1 (5 mmol)

dissolved in 15 ml of tetrahydrofufan‘is added slowly,
at 0°C, to 10 ml of a 1M solution of lithium aluminium
hydride in tetrahydrofuran (10 mmol, 8 eqg.). The

20 reaction mixture is allowed to warm to room temperature

~and is then left to react for two hours and is refluxed

for one hour. The reaction mixture is cooled to 0°C in
order to add 10 ml of watef. The agqueous phase is
extracted with diethyl ether. The combined organic

25 phases are extracted with 2N.hydrochloric acid
solution. The acidic aqueoué phase obtained is stirred

at 0°C and 35% sodium hydroxide solution is added. The



reaction mxture is extracted with 4 x 250 ml of ethyl acetate. The
okgani c phase is washed with saturated 5 sodi umchloride solution, dried
over *sodi um sul phate and then evaporated under vacuum 75 g of a. pale
yellow oil are obtained, as a m xture of geonetrical isomers (7% (Z) and
93% (E)). Yield = 94% (Z+E). These two isoners can be separated by 10
chrormat’ography on silica, eluting with a9 cycl ohexane/ ethyl acetate

m xture. 1HNWR 7.56-7.93 (m Ar, 2H); 7.24-7..40 (m Ar, 3H), . 3.95 1S,
OCH3, (E)I; 3.82 1S, OCH3, (2 ] ; 271 [m CH, (B)]; 2.50 (m CH2, (2];

1.41-1.64 (”hlﬁﬁaan%HEolgtgég %ﬁt31&§d(q% gﬁ%ra%@kd wIQﬁ follow ng

al kyl ated oxi nes are obtaine e sane way: 1-Phenyl pentan-1-one

O net hyl oxi nalgam%ﬁétﬁan% &n@ﬁlo%wl@p keRwe) ié MRishewy dilkan- | - one
O benzyl oxi me 20 Conpound 6.

2- Met hozy- 1- éétﬂ&hh@ﬁygﬁﬂhﬁhphﬁﬂbkhﬂhh&ﬁibtdﬁﬁ adeheyl daxiied Gseround 6. 4
1- ( 4- Met hoxymet hyi phenyl ) but an-1-one O net byl oxi mne  Conpound 6.5 41

Procedure B: so@iukolsuflphatel andr evagpoyiatiedd doe diryinensy| axitee Conpound 6. 6
A. solution of 15 g (84 mml) of cyclobutyl 5 4-fluorophenyl ketone in 80
m of eth&nofil¢retionegnasilica using a 95/5 (v/v)

dichloromethane/methanol mixture as eluent, 0.6 g of

Compound VI.3 is ob.tained. Yield = 65%.

H NMR: 6.90-7.20. (Ar, m, 3H); 4.14 (-CH-N, ad, J = 4

and 8.5, 1H); 3.47 (-CH,-0, 44, J = 4 and 9, 1H); 3.53

10 (OCH;, s, 3H); 3.32 (-CH,-O, dd, 1H, J = 8.5 and 9);
2.24 (CH3;~Ph, d, J = 1.8, 3H); 1.68 (-NHz, s, 2H).
The following compounds are obtained in the -
same way:
e 1-(4-Chloro-3-fluorophenyl)-2-methoxyethylamine
15 Compound VI.4

e Dicyclobutylmethylamine Compound VI.5

Third method:

a) Synthesis of o-alkyloxime Compounds 6
20 ‘Procedure A:
¢ l-Phenylbutan-l-one O-methyloxime Compound 6.1
18 g (0.45 mol) of 55% sodium hydride in oil
are added portionwise, at 0°C and over one hour, to
66 g (0.40 mol) of l-phenylbutan-l-one oxime
25 (Compound 4.4) in a mixture of 400 ml of
dimethylformamide and tetrahydrofuran (1:1). After

addition of 31 ml (0.5 mol) of methyl iodide, the



roomtenperature and 20.2 g (126 nmmol) of 0- benzyl hydroxyl am ne

Bydrochl ori de are added. 8.4 g (210 mml ) of sodi um hydroxi de are then.
added “portionwise to the mxture, which is stirred for 4 10 hours at room
tenperature. Water is added to the m xture, followed by extraction with

et hyl acetate. The organic phase is washed with water until neutral, and
then with saturated agueous sodi um chl A% de solution. It is dried over

sodi um sul phate and then evaporated to 15 dryness. 28.4 g of a m xture of

i somers (58% E, 42% Z) are obtained. 1H NVR (DVMSO-d6): 7.15-7.48 (m Ar,

9H); 5. 07 [ red&#Pon hizture. fladisl 1 Pdbecones | veBy66h3cR2 AfitefH
cyclobutyl,” (E)]; 3.36-3.52 [m CH cyclobutyl, (2)]; 1.58-2.30 (m 20 CH2
cycl obutyl, &iditilde sfn®0 el hofl eshasel, tandbthen water{ othew ng conmpound:
3- Cycl opropyl -1 -(4-fluorophenyl)propan-I|-one O benzyl oxi me Conpound 6.7 25
42 b) Synt hesactidn tivbxtwrects Cexpoasited With 14 Pie2d0 bol yeinebbyYEonpound
VI.6 A solution of 14.2 g (0.085 npol) of 1-phenyl butan-1-one Q-nethyl oxine
(Conpound 6.39e%a&te s Boe Preani et PhRgRr b uvashed wiEBJSAEBERESE, under
argon, to_85 nl, of 1M solution of lithjumalumniym hydride in
tetrahydr%fLﬁ%QE“WMé%4RF 8elukton g frigd, over sodium Xuipﬂate

and then evaporated under vacuum. 75 g of a pale yvellow
0il are obtained, as a mixture of geometrical isdmers
(7% (2) and 93% (E)). Yield = 94% (Z+E).
These two isomers can be sep_arated by
10 chromatography on silica, eluting with a
cyclohexane/ethyl acetate mixture.
'H NMR: 7.56-7.93 (m, Ar, 2H); 7.24-7.40 (m, Ar, 3H),
3.95 [s, OCH;, (E)1; 3.82 [s, OCH3, (2)]; 2.71 [m, CHz,
(E}1; 2.50 [m, CHz, (Z)]; 1.41-1.64 (m, CH,, 2H); 0.84-
15 1.03 (m, CH3, 3H).
The following alkylated oximes are obtained
in the same way:
s l-Phenylpentan-l-one O—methyloximé Compound 6.2
e 1-(4-Chlorophenyl) -2-metho::;rethan;1-one O-benzyloxime
20 Compound 6.3
e 2-Methoxy-1-(4-methoxymethylphenyl)ethan-l1l-one
O-methyloxime Compound 6.4
e 1-(4-Methoxymethylphenyl)butan-1-one O-methyloxime

Compound 6.5



the reaction mxture is refluxed for one hour thirty mnutes. After

| eavi ng overnight at roomtenperature, 10 3.5 m of H20 are added, followed
by 3.5°'m of 15% sodi um hydroxide and then 10.5 nml of H2O The

ptecipitate is filtered off and washed with diethyl ether. The
tetrahydrofuran/diethyl ether filtrate is washed with water and is then
extracted three times 15 with 1IN hydrocﬁloric acid solution. The acidic
aqueous phases are conbined and then basified at OC with 35% sodi um

hydr oxi de. After extractions with dichloronmethane, washes with water,
dryi ng over pedcetureuBphate and then evaporati on under vacuum 9.3 g of an
20 oil are obtained. Yield = 73% 1H NVR 7.11-7.36 (m Ar, 5H); 3.81-3.95
(m CH, 1H):;e Qy@BobutyMN-&-Efludrophéfyl. Eétone CGrbenzyloximes5-1.36 (m

CH2, 2H) ; 0.95-0.98 (m CH3, 3H). The follow ng am nes are obtained in the
sane 25 wayCompoprdnl-§ent yl ani ne Conpound VI.7

1- (4- Chl.or ophenyl) - 2- net hoxyet hyl am ne Conpound VI .

2-thhoxy-|-(4-nethoxyﬁeﬁﬁ}PEH@ﬁyPfeﬂﬁyEaﬁ?ﬁemmeéﬁpgﬁﬁgYVﬂpbutYl
L (vt eyl phen B am e Capound X 3% ig stirred at |
3-Oyelopropyl i (442028 hiPo8PY! §M (186 aIRY " Vh-12  Fourth method:
benzylhydroxylamine hydrochloride are added. 8.4 g
(210 mmol) of sodium hydroxide are then added
portionwise to'the mixture, which is stirred for 4
10 hours at room temperature. Water is added to the
mixture, followed by extraction with ethyl acetate. The
organic phase is washed with water until neutral, and
then with saturated aqueous éodium chloride solution.
It is dried over sodium sulphate and then evaporated to
15 dryness. 28.4 g of a mixture of isomers (58% E, 42% Z)
are obtained.
'H NMR (DMSO-dg): 7.15-7.48 (m, Ar, 9H); 5.07 [s, OCH,
(E)]; 5.01 [s, OCH;, (Z)1; 3.68-~-3.82 [m, CH cyclobutyl,
(E)]; 3.36-3.52 [m, CH cyclobutyl, (Z)]; 1.58-2.30 (m,
20 ‘CH; cyclobutyl, 6H).
The same method is used to obtain the
following compound:
. 3-cYclopropy1-1-(4-£1u6iopheny1)propan-l-one
O-benzyloxime Compound 6.7
25



1- (4-Fluorophenyl) pentylainine Conpound VI.

13 10 A solution of 1.21 g

(10 mmol ) of 4- fluorobenzonitrile in 10 M of tetrahydrofuran is stirred

at 0Cand 10 M (10 mml) of a 1M sol ution of
added dropwi se. The m xture 1is stirred for one hour thirty m nutes at
.15 tenperature and. then transferred slowy into 18.8 ml of a 1.6 n

soILnl on of

sodi um hydr oxi Phenylbutylionine t ComppundcVEyé acet at e.

boran-tetrahydrofuran are

room

butyllithiumin hexane, whith has been precooled to -78C with
stirring. The reaction mxture is stirred for two hours at -78C and then
hydrol ysed at this tenperature with 10 m of 2N 20 hydrochl oric acid. The
organi ¢ phask)i s syhthesits ofttheaminedsoCoinpoundacV® and the acidic
aqueous phase obtained.is neutralized at 0OC by slow addition of 35%

The organi ¢ phase

is washed with water and then with 25 saturated sodium chloride sol ution,
anhydr ous Aoapbﬁtsgnpﬁﬁté4a3dgtﬁ@n085aﬁ©lét@§ to 44 .dryness.
0.95 g of an oily amne is obtained. _Yield = 53% 1H NWR 7.21-7.31 (m

dried over

Ar, 2H); 6.93-phesylhy

tap-loppe Ozmeghyloxgpe {(fpmpound. 6.3 iR CH2, 2H);

1. 49 NH2 . 1.24-1.3 2 0.85 (t, CH3, 3 Th
Wi ngPcoRBoThdoFSEBEFArHEE0 fﬁl(fﬁﬂelssaf?@eaaé%ms undelr . ©

follomnng co

1- (3-Fluoro-4

10

15

20

25
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hydride in tetrahydrofuran. At the end of the addition,
the reaction mixture is refluxed for one hour thirty
minutes. After leaving overnight at room temperature,
3.5 ml of H;0 are added, followed by 3.5 ml of 15%
sodium hydroxide and then 10.5 ml of H,0. The
precipitate is filtered off and washed with diethyl
ether. The tetrahydrofuran/diethyl ether filtrate is
washed with water and is then extracted three.times
with 1IN hydrochloric acid solution. The acidic agueous
phases are combined and then basified at 0°C with 35%
sodium hydroxide. After extractions with
dichloromethane, washes with water, drying over sodium
sulphate and then evaporation under vacuum, 9.3 g of an
0il are obtained. Yield = 73%.
'H NMR: 7.11-7.36 (m, Axr, 5H); 3.81-3.95 (m, CH, 1H);
1.73 (s, NHz, 2H); 1.60-1.70 (m, CHy, 2H); 1.15-1.36 (m,"
CH,, 2H); 0.95-0.98 (m, CH;, 3H).

The following amines are obtained in the same
way:-
e l-Phenylpentylamine Compound VI.7

e 1-(4-Chlorophenyl)-2-methoxyethylamine Campound'VI.s



1- (4- Fl uor ophenyl ) butyl ai ai ne Conpound VI.15 One crystal of iodine is _
added to a suspension of 2.4 g (100 mmol) of magnesiumin 30 m of diethyl
ether,=followed by 17.4 g (100 mmol) of 15 4-bronofl uorobenzene (dil uted
in 70 mM of diethyl ether) so as to create a gentle ref lux. The reaction
m xture is refluxed for one hour and then cooled to roomtenperature and
5.75 g (85 mmol ) of butyronitrile dild3®d in 30 M of diethyl ether are
added. The 20 reaction mxture is refluxed for two hours and then cooled
and filtered through glass wool. The filtrate is stirred at room

t enper at ur e ard Methdity 10 “HEgthoximet hylllseryl ) thylamindi um al um ni um
hydride in tetrahydrofuran are added slowy. The reaction mxture 25 is
refl uxed forcompbamdwhoers and then cooled to .0C, followed by successive
addition of 3.8 m of water, 3.8 m of 15@6sod|un1hydrOX|de and then 11.4
m of 45 vw!(ﬂh(GﬂuauhoﬂxnathxiﬁhdnxﬁXhhu#ﬁam@ﬂp(I&mmnauaﬁdﬁxhbo filtrate
is evaporated to dryness. The residue obtained is filtered through silica;
eluting witte W@C(hﬂwl @ﬁﬂmmmnwn% WMnV-Ef 3 product
are 5 obtained. Yield = 3.7% 1H NVR 7. 36 (nl 6.92-7:05 (m

. Ar, 2H); 53.83-Gyclgpronyl- 11-%@wmem)pmv &m’ml 40 (m CH2, 2H)
; 0.88 (t, CBs : 1n%$REPARATICN OF THE RACEM C THI OUREAS COnpounds IV
N[1-(4-Fluor€ﬁmﬁﬁé$ hoxyet hyl ] t hi our ea

Fourth method:

e 1-(4-Fluorophenyl)pentylamine Compound VI.13 -
10 ' A solution of 1.21 g (10 mmol) of 4-
 fluorobenzonitrile in 10 ml of tetrahydrofuran is
stirred at 0°C and 10 ml (10 mmol) of a 1M solution of
boran-tetrahydrofuran are added dropwise. The mixture
is stirred for one hour thirty.minutes ét room
.15 . temperature and. then transferred slowly into 18.8 ml of
a 1.6 ml solution of butyllithium in hexane, which has
‘been precooled to -78°C with stirring. The reaction.
mixture is stirred for two hours at -78°C and then
hydrolysed at this temperature with 10 ml of 2N
20 hydrochloric acid. The organic phase is extracted with
2N hydrochloric acid and the acidic agueous phase
obtained is neutralized at 0°C by slow addition of 35%
sodium hydroxide and then extracted with ethyl acetate.
The organic phase is washed with water and then with
25 saturated sodium chloride solution, dried over

anhydrous sodium sulphate and then evaporated to



Comppound IV.1 6.5 m (56.6 mvl) of benzoyl chloride are 15 added, at O0OC,
to a stirred solution of 4.5 g (58 mmol) of ammmoni um i sothi ocyanate in 115
m of acetone. After thirty mnutes, 8.6 g (56 mmol) of Conmpound VI.1

di ssolved in 100 mM of acetone are added slowy. The reaction mxture is
stirred for two hours at room 20 tenperature and then concentrated under
reduced pressure. The suspension is t aken up in 200 M of tert- butyl

met hyl ether and 200 ml of water. The organic phase is washed with water
and then with saturated sodiumchloride solution, dried over anhydrous
sodi um 25 sudipinaeesand.9beg efapnraidg amideyhssebtalmedevaporati on residue
Is dissolved in 180 m of ethanol and 5.85 m (116 mmol) of hydrazine
nmonohydr at e ¥ield6= 53¥ded to the. solution obtained. After stirring for

si xteen hours at roomtenperature, since the reaction is_inconplete, a
further 1.7 H MRhykhdrihedar madded. 2H)f t&r9%17 193 nkmf oRr242Rbirs at room

tenperature, the 5 reaction m xture_is_evaporated. The eyaporation residue

i s di ssol ved4t #3508, ntHof 1Bl Ayt -adetale aRd FHe othnit-4BhiSe 2mashed
with watep apg,then.w f h_ saturajed odi chiqride s ti dried over
anhydrousgsogghh1fsax%ia?g ;Wd éﬁaﬁ&%at ﬁo‘dgyhe .?#ﬁé g&aporation 10
residue i.s chromatogr ed.on.a colu of silkca el.uti.ng_ wi.th 1/1 (v/v)
cycl ohexane/ et hyl ace?ggg.f8£%°818?4g8998P?d0%SwﬁPFg;ggﬁigonéﬁbct are
obt ai ned. same way:

° 1-(3-Fluoro-4-methy1pheny1)pentyiam&ne Compound VI.14

10 PFifth method:

s 1-(4-Fluorophenyl)butylamine Compound VI.15
One crystal of iodine is added to a

suspension of 2.4 g (100 mmol) of magnesium in 30 ml of
diethyl ether, followed by 17.4 g (100 mmol) of

15 4-bromofluorobenzene (diluted in 70 ml of diethyl
ether) so as to create a gentle reflux. The reaction
mixture is refluxed for one hour and then cooled to
room temperature and 5.75 g (85 mmol) of butyronitrile
diluted in 30 ml of diethyl ether are added. The

20 reaction mixture is refluxed for two hours and then
cooled and filtered through glass wool. The filtrate is
stirred at room temperature and 100 ml (100 mmol) of a
1M solution of lithium aluminium hydride in
tetrahydrofuran are added slowly. The'reaction mixture

25 is refluxed for eighteen hours and then cooled to 0°C,
followed by successive addition of 3.8 ml of water,

3.8 ml of 15% sodium hydroxide and then 11.4 ml of



Yield = 69% mp. = 154C. 1H NW\R (DMSO-d6) : 8.10 (d, NH, 1H) ; 7.28-7.32
(m Ar, 15 2H); 7.08-7.17 (m Ar and NH2, 4H); 5.45 (m CH, 1H;

3.54-°3°62 (m CHCH2, 2H); 3.24 (S, OCH3i 3H). The follow ng

t hi oureas' described in Table 1 are obtained in the same way: 47 TABLE 1
HZN-fj --NH CHRSR., (1V) S COMPOUNDS R7 R6 mp. C NWR Mass PV.2 -CH2OCHa
137 N8 -CH2OCH3 186 F CHa | VA - (CH2)8eH3 138 [V.5 -(CH2hCHa 118

MS(MH) 255 "H RW : 7.24-7.52(m IV.6 1 -CHzOCHa Ar, 4H) ; 7.0(m NH, 1H)

; 6.02(s, NH2, 2H) : 4.70(m CH, | H) ; 4.42(s, \ OCH2, 2H) ; 3.60(m

oCcH2, 2H) WQHQQCHQh% ﬁi&%urgcwg fgmkerea %ﬁ&%uggpﬁélmtewgﬁuHEL%53 1H RWN
D 7.22-7.34 IV. 7, - NH, ; 5.64(m

NH2, 2H) ; 4fii€§at@CH%6e%H%orhted4t606$yngﬁs 1THE re§1a§€50b€€5§ed3H)
CH2OCH3 ; 1.66-1.82(m CH2, 2H) ; 1.16-1.40 (m CH2, 2H) -; 0,89(t,J=7Hz,
CHs, is filtered through silica; eluting with 98/2 (v/v)
dichloromethahe/methanol. 6.3 g of an oily product are
5 obtained. Yield = 37%.
. H NMR: 7.22-7.36 (m, Ar, 2H); 6.92-7.05 (m, Ar, 2H);
3.87 (t, CH, 1H); 1.45-1.65 (m, CH;, 2H); 1.12-1.40 (m,

CH,, 2H); 0.88 (t, CHs;, 3H).
10 'PREPARATION OF THE RACEMIC THIOUREAS Compounds IV

e N[1-(4-Fluorophenyl)-2-methoxyethyllthiourea
Compound IV.1
6.5 ml (56.6 mmol) of benzoyl chloride are

15 added, at 0°C, to a stirred solution of 4.5 g (58 mmol)
of ammonium isothiocyanate in 115 ml of acetone. After
thirty minutes, 8.6 g (56 mmol) of Compound VI.1 |
dissolved in 100 ml of acetone are added slowly. The
reaction mixture is stirred for two hours at room

20 temperature and then concentrated under reduced
pressure. The suspension is taken up in 200 ml of tert-
butyl methyl ether and 200 ml of water. The organic
phase is washed with water and then with saturated
sodium chloride solution, dried over anhydrous sodium

25 sulphate and then evaporated to dryness. The
evaporation residue is dissolved in 180 ml of ethanol

and 5.85 ml (116 mmol) of hydrazine monohydrate are



3H). V.8 -(CH2)aCH3 154 F IV.9 -(CH2)3CH3 145 F CH3 48 TABLE 1

(sconti nued) COVPOUNDS Ar

iw. ifi--CH20CHO 'H RWN : 7.23-7.40(m Ar, 4H ; 6.80 (d, NH, 1H);

NH2, 2H) ;
V. 12 144

4.40(m CH 1 H : 2.50-2.60(m CH 1 H.: 2.09-2.15(m F CH d'un CH2r

4.90(m CH 1 H) ; 3.62(m OCH2, 2H) 3.35(s, OCH36 3H).

R6 mp. C NVR Mass |V.10 - (CH2)2CH3 107 F

5. 87(s,

d

V.13 -CH2OCH3 109 \ | F O V.14 HRW : 7.19-7.29(m Ar,
2H) % 6.98- 7.08(m Ar, 2H) : 6.83 (s, &, | H : 5.75(m NHi 2H)

H.,1.68-1.95(m CH2, 5H). x v.15 { "H RW : 7.19-7.30(m Ar, 2H)

10

15

‘added to the solution obtained. After stirring for
sixteen hours at room temperature, since the reaction
is incomplete, a further 1.7 ml of hydrazine are added.
After stirring for 24 hours at room temperature, the
reaction mixture is evaporated. The evaporation residue
is dissolved in 500 ml of ethyl acetate and the organic
phase islwashed with water and then with saturated

sodium chloride solution, dried over anhydrous sodium

sulphate and evaporated to dryness. The evaporation

-residue is chromatographed on a column of silica,

eluting with 1/1 (v/v) cyclohexane/ethyl acetate. 8.5 g

- (40 mmol) of white so0lid product are obtained.

Yield = 69%. m.p. = 154°C.
H NMR (DMSO-dg): 8.10 (d, NH, 1H); 7.28-7.32 (m, Az,
2H); 7.08-7.17 (m, Ar and NHz, 4H); 5.45 (m, CH, 1H);
3.54-3.62 (m, CH-CH;, 2H); 3.24 (s, OCH3, 3H).

The following thioureas described in Table 1

are obtained in the same way:

1
7.02-



( H)2 7.11(m Ar, 2H) ; 6.50 (s, NH, | H ; 5.55(6, NH2, 2H) ;

4. 40-4.60(m CH, 1H); 1.82-2.00(m CH2, 2H).; 1.15 F 1.35(m CH2, 2H).;
0.55-0:75(m CH. cyclopropyle, 1 H) ; 0.38-0.50(m CH2 cyclopropyle, 2H) ;
01 -0.09(m CH2 role, 2H). 5 PREPARATI ON OF THE NH THI AZOLES Co pounds

11 [ 4- (2- Chl or 0- 4- net hoxy- 5- net hyl phenyl ) -5- net hyl t hi azol -2-yl]-[1-(4-
nmet hoxynet hyi phenyl ) butyl | ani ne Conpouftd 11.1 49 1.92 g (6 mvl) of

2- brono-1-(2-chl oro-4 net hoxy-5-nmet hyl phenyl ) propan-1-one (Conpound 111.1)
and 1.5 nl of triethylam ne are added to 1.4 g (5.54 mmol) of '

1- (4- met hoxynet hyl phenyl ) but yl t hi ouresBL® % Conpound IV.7) in 60 m of
ethanol. The reaction nixture is stirred at 85C for three hours and then
concentrated under reduced pressure. The residue is taken up in 100 m" of
di chl oronet hane and 50 m of —NHRecHRgaNI C pase i s washed with
saturated 10 aqueous sodi um chl orige solution, dried over sodium sul phate
and then evapgrated to dryness under vacuum The crude extract is purified
si [Rca g=| , e},gt.brmmvmaw 9/1 (V/v)

Ul alll 1mou III ClLU1 Cc arc TJTULUI -d Yl 6| d

-CH,OCH, 137

by chronmat ogr
cycl ohexane/ €]
= 96% M5 (

V3 A -CH;OCH, . - 188

V4

CH,
V.5 t -(CH3):CHs 118

~(CH_)sCHs 138

WMS(MH+)255 H AMIN : 7.24-7.52(m,
v "CH:OCHs | o "ab) ; 7.0(m, NH, 1H) ; 6.02(s,
NHj, 2H) : 4.70(m, CH, 1H) ; 4.42(s,
OCH;, 2H) ; 3.60(m, OCH, 2H) ;
337(3, QOCH;, 3H) ; 3.34(s, OCH, ,
3H).

MS(MH+)253  'H RMN: 7.22.7.34
w7 © | OMRCHe | Tar 4Ry ; 673(m, NH, 1H)

5.64(m, NH,, 2H) 4.41(s, OCH,, 2H)
; 4.40(m, CH, 1H) ; 3.38(s, OCH;, 3H)

: 1.68-1.82{m, CH,, 2H) ; 1.16-1.40
CHOCH, {m, CH,, 2H) ; 0,89(tJ=7Hz, CH,,
3H). .

-(CHz):CHs _ 154

vs

F
ve : - | . «(CHz)aCHa 145




1H NVR 7.26-7.36 (m Ar, 4H); 7.10 (s, Ar, 1H); 6.83 (s, Ar, 1H);
5744-5.47 (m NH, 1H); 4.43 (s, OCH2, 2H); 4.17-4.33 (m CH, 1H); 3.81 (S,
OCH3, 3H); 3.39 (s, 20 OCH3, 3H); 2.14 (s, CH3, 3H); 2.05 (s, CH3, 3H);
1-63- 1.88 (m CH2, 2H); 1.23-1.48 (m CH2, 2H); 0.90 (t, CH3, 3H). The
foll Qqwi.ng products described in Table 2 were prepared in the same way: 25
Mti - UVCORD=00 CO nr vV-~-48 4rMmr- &4) 6i -t N Ilk1f C
ONV CDON ... ~ ~e+~ e~miDm~02z L6 cc COZ~ .-.:M =rte cm
cmcy=chM=MdONr r Z =rZ A _
_ TABLE 1 (continued)

COMPOUNDS R, Rs m.p. °C; NMR; Mass
-(CH2)2CH, 107

Iv.10

v.i1 «CH:OCH; | 'H RMN : 7.23-7.40(m, Ar, 4H) ; 6.80
. {d, NH, 1H) ; 5.87(s, NH,, 2H) ;
4.90(m, CH, 1H) ; 3.62(m, OCH,, 2H)

: : ; 3.35(s, OCHs, 3H).
c
SHRe -
V.13 -CH;0CH, | 109
] |
cl

1v.12

v.4 7.08(m, Ar, 2H) ; 6.83 (s, NH, 1H) ;

5.75(m, NH;, 2H) ; 4.40(m, CH, 1H) ;
2.50-2.60(m, CH, 1H).; 2.09-2.15(m,
CH d'un CH;, 1H).; 1.68-1.95(m, CH,,
5H).

i "HRMN : 7.19-7.30(m, Ar, 2H); 7.02-
: Xlz)z 7.11(m, Ar, 2H) ; 6.50 (s, NH, 1H) ;

f 'HRMN : 7.19-7.29(m, Ar, 2H) ; 6.98-

v.1s

5.55(s, NH;, 2H) ; 4.40-4.60(m, CH,
1H) ; 1.82-2,00(m, CH,, 2H).; 1.15-
1.35(m, CH,, 2H).; 0.55-0.75(m, CH
cyclopropyle, 1H) ; 0.38-0.50(m, CH,
cyclopropyle, 2H) ; 0.01-0. 09(m, CH;
cyclopropyle, 2H).

5 PREPARATION OF THE NH THIAZOLES Compounds II

e [4-(2-Chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1]-[1-(4-

methoxymethylphenyl)butyl]amine Compound II.1



'00U~i zU ~ CO cc,%CC0)c ca U- CC=[Cc7 N="et N'~ NZ>-z~VU

<v NOL NO4.49 4 OrNi s~i ~~i ~ VZvi cqcocM=~rjr: 'hN~W F -
too ctoo aMoV~ ~=N. -00 coUU O j5 % WO . co E C? N=UW = oo, =~0 00 3:
G4 U V3U cl) gEti " r O UN—~=U1I1lr- i~Z=vi = Zn0 ~WO..."ru
~Ue7l ~1 acA~e U cOcocc:cO-~Muboi Z c'7,. ag'va a~vQ

49 :

. 1.92 g (6 mmol) of 2-bromo-1-(2-chloro-4-
methoxy-5-methylphenyl)propan~l-one (CompoundlIII,l)
and 1.5 ml of triethylamine are added to 1.4 g
(5.54 mmol) of 1—(4—methGXymethylphenyl)butylthiourea

5 (Compound IV.7) in 60 ml of ethanol. The reaction
mixture is stirred at 85°C for three hours and then
concentrated under reduced pressure. The residue is
taken up in 100 ml of dichioromethane and 50 ml of
water. The organic phase is washed with saturated

10 aqueous sodium chloride solution, dried over sodium
sulphate and then evaporated to dryness under vacuum.
‘The crude extract is purified by chromatography on a
column of silica gel, eluting with 9/1 (v/v) |
cyclohexane/ethyl acetate. 2.35 g of aminothiazole are

15 obtained. Yield = 96%.

MS (MH') = 445

H NMR: 7.26-7.36 (m, Ar, 4H); 7.10 (s, Ar, 1H); 6.83
(s, ar, 1H); 5.44-5.47 (m, NH, 1H); 4.43 (s, OCH;, 2H);
4.17-4.33 (m, CH, 1H); 3.81 (s, OCH3, 3H); 3.39 (s,

20 OCHs;, 3H); 2.14 (s, CHs;, 3H); 2.05 (s, CHs;, 3H); 1.63-
1.88 (m, CH;, 2H); 1.23-1.48 (m, CH;, 2H); 0.90 (t, CHs,
3H).

The following products described in Table_z
were prepared in the same way:

25
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. TABLE 2 (continued 3)
COMPOUNDS | Ry/R,/R; R; Ry NMR; Mass
_ "H RMN : 7.30-7.36(m, Ar, 2H) ; 7.16(d, Ar, 1H) ; 7.02-7.08(m, Ar, 2H) :
IL16 aog, | (CHCHs 6.88(s, Ar, 1H) : 5.76(d, NH, 1H) : 428-4.31(m, CH, 1) : 8.56(6, OHs
OcHs 3H) ; 2.20(s, CHy, 3H) ; 2,11(s, CHs, 3H) ; 1.72-1.84(m, CHy, 2H) ; 1.27-
| a 1.47(m, 2CHy, 4H) ; 0.82(t, CH, 3H). |
—u
| "H AMN : 6.96-7.25(m, Ar, 4H) ; 6.83(s, Ar, 1H) ; 5.61(s, NH, TH) ;
.17 a.woo”._u -(CHa)sCHy 4.22(m, CH, 1H) ; 3.80(s, OCHj, 3H) ; 2.33(e, CH, 3H) ; 2.18(s, w:e
ot 3H) ; 2.06(s, CHy, 3H) ; 1.84-1,70(m, CHy, 2H) ; 1.18-1.34(m, CHz-CHs,
s 4H) ; 0.89(t, CH,, 3H).
CH,
! . | "H AMN : 6.96-7.33(m, Ar, 5H) ; 6.83(s, Ar, TH) ; 5.52(d, NH, 1H) : 4.22-
IL18 ?Wm_:“ ~(CH,):CH, ~ |4.32(m, CH, 1H); 3.81(s, OCHs, 3H) ; 2.15(s, nwze a_._w : 2.06(s, m.:e
o 3H) ; 1.59-1.84(m, CHy, 2H) ; 1.18-1.46(m, CHj, 2H) ; 0.90(t, CHs, 3H).
—H
y _ | 'H RMN : 6.77-7.34(m, Ar, 7H) ; 5.63(d, NH, 1H) ; 4.23-4.33(m, CH, 1H
IL19 a.wm_: (CHz).CHs | | 3.80(s, OCHs, 3H) ; 2.06(s, CHy, 3H) ; 1.56-1.88(m, CH,, M_A._v." AT
CHs. 1.17-1.46(m, CHy, 2H) ; 0.90(t, CHs, 3H).
m
2-Cl 1 ‘ .
H RMN : 7.16(s; Ar, 1H) ; 6.86(s, Ar, TH) ; 4.84(d, NH, 1H) ; 3.83(s, -
1120 Mn%.na Av 0 OCH, 3H) ; 3.14-3.22(m, CH, 1H) ; 2.13-2.39(m, CHx2, ».wv : 2.17(s,

CH,, 3H) ; 2.13(s, CHj, 3H) ; 1.67-1.94(m, CHyx6, 12H),
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TABLE 2 (continued 4)
COMPOUNDS | R;/Ry/R; Rs R, . NMR; Mass
1
IL21 2.Ci . H BMN : 7.22-7.33(m, Ar, 2H) ; 7.10(s, Ar, 1H) ; 6.93-7.05(m, Ar, 2H) ;
4-OCH, . M%m ﬁm %“ m Mw A. m.wm_mn.d—_,.___n_ M H) ; 4.10-4.16(m, CH, 1H) ; 3.81(s, oo.“u.
) . : 2.37-2,53(m, CH, 1H) ; 2.15(s, CHj, 3H) ; 2.06(s, CHa, 3H) ; 1.75-
5-CHy AV 1.93(m, 3 CHj, 6H).  ©Ha, 1) ; 2.06(s, Cha, 3H); 1.75
ﬂ
. | '"HRMN : 7.2
- _ . :7.25-7.39(m, Ar, 2H) ; 7.10(s, Ar, 1H) ; 6.95-7.08(m, Ar, 2H) :
IL22 4+00H, (CH,), 6.82(s, Ar, 1H) ; 6.22(m, NH, 1H) ; 4.25-4.35(m, CH, d::%.m:a. v
5-CH, OCHjs, 3H) ;; 2.15(s, CH,, 3H) ; 2.07(s, CH,, 3H) ; 1.76-2.00(m, CH,,
. 2H) ; 1.15-1.35(m, CH,, 2H).; 0.56-0.76(m, CH cyclopropyle, 1H) ; 0,36-
L 0.48(m, CH, o%_ouqovso. 2H).; -0,03-0.05(m, CH, cyclopropyle, 2H).
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N- SUBSTI TUTED THI AZOLES Conpounds |  EXAVPLE 1

(4- (2-Chl oro- 4- met hoxy- 5- net hyl phenyl ) -5-net hyl t hi azol - 5 ,
2=yl .]-[1-(4-fluorophenyl)-2-nethoxyet hyl)prop-2- -ynylanine Conpound 1.1
50 ng of 60% sodi um hydride in oil are ded, wth stirring and at 0C, to
500 ng (1.2 nmol) of Conpound 11.2 in 6 mM of anhydrous dinethyl formam de.
10 The reaction mxture is stirred for-twenty mnutes at O0C, followed by
addi ti on of (PREPARATXIONNON )THE N+SUSSTITUWTED i THIAZOLESpdogpbubdsnide in
tol uene. The reaction. mxture is stirred-for one hour at 10C, followed by
addition of 0.5 m of. ethanol and then 10 ml of water. 15 The m xture is

extracted with twice 50 m of ethyl
EXAMPLE 1

[4- (2-Chloro-4-methoxy-5-methylphenyl)-5-methylthiazol-
5 2-yl]-[1-(4-fluorophenyl)-2-methoxyethyl)prop-2-
‘ynylamine Compound I.1
50 mg of 60% sodium hydride in oil are added,
with stirring and at 0°C, to 500 mg (1.2 mmol) of
Compound II.2 in 6 ml of anhydrous dimeth&lformamide.
10 The reaction mixture is stirred for. twenty minutes at
| 0°c, followed by addition of 0.22 ml (2 mmol) of an 80%
solution of propargyl bromide inltoluene. The reaction.
mixture is stirred for one hour at 10°C, followed by
additioﬁ of 0.5 ml of ethano1.and then 10 ml of water.
15 The mixture is extracted with twice 50.m1 of ethyl
acetate. The organic phase is washed with water and
then with saturated aquebus‘sodium chloride solution,
dried over anhydrous sodium sulphate and then
evaporated to dryness. The crude residue is
20 chromatographed on a column of silica gel [eluent: 9/1
(v/v) cyclohexane/ethyl acetate]. 400 mg of the pure
expected compound are obtained. Yield = 73%;
hydrochloride hemihydrate: m.p. = 94°C
The followiﬁg products described in Table 3

25 were prepared in the same way:



acetate. The organic phase is washed with water and then wth saturated
agueous' sodi um chl ori de solution, dried over anhydrous sodi um sul phate and
then ~evaporated to dryness. The crude residue is 20 chronmat ographed on a
celum of silica gel [eluent: 9/1 (v/v) cycl ohexane/ ethyl acetate]. 400 ny
of" the pure. expected conpound are obtained. Yield = 73 ; hydrochl oride
hem hydrate: mp. = 94C The follow ng pr5(§ducts described in Table 3 25
were prepared in the same way: 56 TABLE3 HS S R3i 11 R/ N R2R
R/R3 R6 R7 Mass; mp. C(HC) 2 2-C -CH2OCH3 70 4-OCH3 H 3 2-C
-CH20CH3 Ms .(IWH') 445; 74 4-Cl 5- CH3TABLR-XT| - CH20OCH3 Ms (MH*) 441 ; 68
4-0CH3 5-CHs 5 2-Cl -CH2OCH3 / | M5 (MH) 431 ; 80 4-C

Mass; m.p. °C (HCI)

2 2-Cl -CHzOCHs 70
4-OCH;3 ’ .
H
3 20 | -CH.OCHs MS (MH') 445 ; 74
4-Cl
| scH,
4 2.0l | -CH.OCHs MS (MH") 441 ; 68
4-OCH,
5-CH3 ’
5 2.0l | -CH/OCH; MS (MH*) 431 ; 80
4-Cl
| 3
6 2.0l | -CH,OCH, MS (MH") 473 ; 82
4-OCH,
5-CHs .

7 2-Cl -{CH2)sCHs MS (MH") 439 ; 71

4-OCH;

8 2-Cl | -{CHz)sCHs @ MS (MH") 453 ; 79
4-OCHj

5-CHs

9 2-Cl ~{CH2)2CH, MS (MH") 439 ; 69
4-OCHjs

5-CH,




2-C -CH20CH3 / Ms (MH) 473; 82 4-0OCH3 | 5-CH3 FCH3 7 2-C
- 3CH3 M5 (MH) 439; 71 4-0OCH3 i H8 2-C -(CH2)3CH3 M5 (M) 453; 79
4 1 5-CHs 9 2-Cl -(CH2)2CH3 M5 (MH ") 439; 69 4-OCH3 i . 5-CH3 57
TABLE 3 (continued 1) EXAMPLES RIJIR2/R3 RB R7 Mass; mp. C (HCl) 10 2-Cl

2CH3 / M5 (MH*) 426; 100 4-OCH3 H 11 2-Cl -CH20CH3 Ms (MAN 475; 58
OCH3 5-CH3 C 12 2-Cl -CH20CH3 MS (M) 485; 71 4-COCH3 5-CH3

TABLE 3 (continued 1)

EXAMPLES | R./RJ/Ry Rs R, Mass; m.p. °C (HCI)
10 | 20 | -(CHa)CHs MS (MH") 425 ; 100
) 4-OCH3
H
11 - 2-Cl -CH,OCH; MS (MH") 475 ; 58
4-OCH;
5-CHs
| Cl
12 2-Cl -CH,OCH, ' MS (MH*) 485 ; 71
4-OCH;
‘ 5-CHj
| CH,0OCH,
13 2-Cl -CH,OCHj MS (MH") 489 ; 92
4-Cl
5CHs |
CH,OCH,
14 2-Cl -(CH2).CHs MS (MH") 483 ; 93
4-OCH;
5-CH, .
- CH,OCH,
15 2-Cl «(CH2)-CHa MS (MH") 469 ; 66
- | 4-OCH ,
H
| CH,OCH,
16 2-Cl «{CH2)sCH3 MS (MH") 471 ; 61
4-OCHs
5-CHs .
: F
17 2-C| «(CH2)sCHs MS (MH") 485 ; 69
4-OCHg
5-CH, .
) CH3 ) .




CH2OCHO 13 2-Cl - CH2OCH3 MBS (MHO) 489,; 92 4-Cl 5-CH3 CH2OCH3 14 2-Cl
S(CH2)2CH3 / | MB (MH+) 483; 93 4-OCH3 | 5-CH3 CH2OCH3 15 2-Cl
~(CH2)2CH3 / | MB (MH+) 469; 66 4-OCH3 1 H. CH2OCH3 16 2-C - (CH2)3CH3 /
M5 (M) 471 ; 61 4-OCH3 5-CH3 F 17 2-Cl -(CH2)3CH3 MB (MHL 485; 69

4 OCH3 5-CH3 F CH3 58 TABLE 3 (continued 2) EXAMPLES RI/R2/R3 Rs R7 Mass;
mp. C (HCO) 18 2-C -(CH2)2CH3 MS (M 457 ; 85 4-OCH3 5- CH3

TABLE 3 (continued 2)

EXAMPLES | R/RJ/R; Rs R, Mass; m.p. °C
(HC))
18 2-Cl -(CH2)CH, MS (MH") 457 ; 85
4-OCH;
5-CH,
"
19 2-Cl | -(CH):CHs . |MS (MH") 443 ; 83
H
F
20 2-Cl MS (MH") 429 ; 83
4-OCH; /
5-CH;_ — —
21 | 2<ci MS (MH") 469 ;
4-OCH, : ' 106 .
5-CHs . :
F
|
22 2-Cl (CH,), MS (MH") 483 ; 78
4-OCH;
5-CHs
| F

EJ:AMPLE 23
5 Allyl-[4-(2~chloro-4-methoxyphenyl)-5-methylthiazol-2~
v1l]-(2-methoxy-l1-phenylethyl)amine
A solution of 1.95 g (5 mmol) of
aminothiazole (Compound II.3) in 25 ml of
dimethylformamide is stirred at 0°C and 320 mg (8 mmol)
10 of sodium hydride (at 60% in o0il) are added. After

stirring for 20 minutes at 0°C, 0.86 ml (10 mmol) of



F 19 2-C -(CH2)2CH3 VS (MH 443 ; 83 4-OCH3 HF 20 2-CG Ms (M 429; 83
4 OCH3 5-CH 21 2-CI M5 (M) 469; 4-0CH3 106 5-CH3 F 22 2-C (H2)2 Ms
(MHI -483 ; 78 4-0OCH3 5-CH3 F EXAMPLE 23 5
Al Iyl -[4-(2-chl oro-4-net hoxyphenyl ) -5-net hyl t hi azol - 2-
yt]-(.2- met hoxy-| - phenyl ethyl )am ne A solution of 1.95 g (5 mmol) of
am not hi azol e (Conpound 11.3) in 25 m 58f dinmethylformam de is stirred at
0C and 320 ng (8 mml) 10 of sodium hydride (at 60%in oil) are added.
After stirring for 20 mnutes at 0C, 0.86 m (10 mmol) of 59 allyl bromde
| s added. Th&lydabromidel isuaddesl.sTher eeactt onominttemee iz wtd rired one
hour, followed by successive addition of 2 ml of ethanol and 50 ml of

at room temperature for one hour, followed by

successive addition of 2 ml of ethanol and 50 ml of

water. The mixture is extracted with 200 ml of ethyl

5 acetate and the organic phase is washed with water and

then with saturated sodium chloride solution, dried

over anhydrous sodium sulphate and then evaporated to

dryness. The crude résidue obtained is chromatographed

on a columm of silica gel, eluting with 9/1 (v/v)

10 cyclohexane/ethyl acetate. 1.25 g (2.7 mmol) of pure
product are obtained. Yield = 54%; MS (MH') 429;

hydrochloride monohydrate; m.p. = 70°C.

EXAMPLE 24

15 But-2-ynyl-[4-(2-chloro-4-methoxyphenyl)-5-
methylthiazol-2-yl]-[2-methoxy-l1-phenylethyl]amine

A solution of 2.8 g (7.17 mmol)} of

aminothiazole (Compound II.3) in 35 ml of
dimethylformamide is stirred at 0°C and 400 mg

20 (10 mmol) of sodium hydride (at 60% in oil) are added.
After stirring for twenty minutes at 0°C, 1.33 g
(10 mmol) of 2-bromobutyne (Ferchan) are added. The
reaction mixture is stirred at room temperature for one
hour, followed by successive addition 6f 2 ml of

25 .ethanol and 50 ml of water. The mixture is extracted
with 200 ml of ethyl acetate; the organic phase is

washed with water and then with saturated sodium



water. The mxture is extracted with 200 ml of ethyl 5 acetate and the
grgani ¢ phase is washed with water and then wth saturated sodi um chloride
sol ution, dried over anhydrous sodi um sul phate and then evaporated to
dryness. The crude residue obtained is chromatographed on a colum of
silica gel, eluting wwth 9/1 (v/v) 10 cycl ohexane/ethyl acetate. 1.25 g
(2.7 mmol) of pure product are obtainet Yield = 54% M5 (MH+) 429;

hydr ochl ori de nonohydrate; mp. = 70C. EXAMPLE 24 15

But - 2-ynyl -[ 4- (2- chl or o- 4- net hoxyphenyl ) - 5-

met hyl t hi azothTPeyide [ <ot hoxy -dr pbd@ ngvet hghhpdiroes sodvimt swlplbate. 8 g
(7.17 mmol ) of am nothiazole (Conmpound 11.3) in 35 m of dinethylformam de
is stirred aandChen avipoxpbed (10 drvnessi Thei veshduei detabmedodsin oil)
are added. After stirring for twenty mnutes at 0C, 1.33 g (10 mmol) of =~
2- br onobut yrieuxiEieddey ehromafeearaniie OR e cEPIWIR| REusEligasgelred at room
tenperature for one hour, followed successive addition of 2 m of 25 :

b
et hanol and %huﬁin%fw%ﬁhe15/%hEVﬁthG%%l?geﬁﬁF?éﬁFgﬂ AFeF28B0 M of et hyl
tate; th [ h ' hed wit 1 d,th it h sat ted
Sodi m 600 chi 6F | G L PRS o B bR ey PErRp oL ehi tnT &b phate  and
h q : . . £ e
chr omat ogr ity G FAAEEvar S S SKaRI AL RERCLS mbHTE 806Y )
cycl ohexane/ et hyl acetate.

PREPARATION OF THE AMINES IN THE FORM OF AN ENANTIOMER
Compound VI’

10 First method

a) (R) -2-Amino-2- (4~fluorophenyl)ethanol Compound 1”.1 °
240 ml (240 mmol) of a 1M solution of lithium

.aluminium hydride in tetrahydrofuran are stirred at
reflux, followed by portionwise addition of 20 g

15 (118 mmol) of (R)-(4-fluorophenyl)glycine. After
stirring at reflux for six hours thirty minutes, the
reaction mixture is stirred at 0°C, followed 5y slow
addition of 9.5 ml of water, 9.5 ml of 15% sodium
hydroxide solution and then 28.5 ml of water. The

20 suspension obtained is filtered through Celite. The
filtrate is concentrated and taken up in 1 litre of
dichloromethane. The solution is washed with satﬁrated
sodium chloride solution, dried over anhydrous sodium
sulphate and then evaporated to dryness. A

25 crystallization from isopropyl ether gives 13.22 g
(85.2 mmol) of crystalline product. Yield = 72%,
m.p. = 95°C; MS (MH'): 156.



5 2.34 g of pure product are obtained. Yield = 74% N5 (M) 441;
hydrochl ori de hem hydrate; mp. = 70C. PREPARATION OF THE AM NES I N THE
FORMF OF AN LNANTI ONER Conpound VI' 10 First nethod a)

(R - 2- Ami no- 2- (4-fl uorophenyl ) et hanol Conpound 2'.1 240 ml (240 mmol) of a
IM solution of lithium alumniumhydride in tetrahydrofuran are stirred at
ref Tux, followed by portionw se additi@®h of 20 g 15 (118 mmol ) of

(R - (4-fluorophenyl)glycine. After stirring at ref lux for six hours
thirty mnutes, the reaction mxture is stirred at 0C, followed by slow

addi tion of 9 xMH (@MIBURY . 9.3007.ak I&Y aedi we ;hydroaxidesamyti on and
then 28.5 m of water. The 20 suspension obtained is filtered through

Celite. The adj|2mpjed B3 conceolt) aley; apdssaken OH, i bHL;| BLB6-BL 45
di chl oronet hane. The solution is washed with saturated sodium chloride
solution, drimd e, 2H)y:drlo@2 sixli NH2,s@Hphat e and t hen evaporated to
dryness. A 25 crystallization fromisopropyl ether gives 13.22 g (85.2
mmol ) of crystalline product. Yield = 72% mp. = 95C, M5 (M+) © 156. ti
61 1H NVR (DMSO-d6):. 7.30-7.41 ( Ar, AH; 7.01-7.13 (m Ar, 2H); 4.73
(s, OR 1% ;bB. 68 thr (€rFluprophenyi) 32 methaxyetbylamine 1 g2 (s, NH2,
2H . 5 b) (R)-éa&gaﬁLgoagp?gnyl)-2-nethoxyethy|anine
3.64 g (91 mmol) of potassium hydride,
'obtained by washing,S.l g of an oily suspension with
pentane, are suspended in 70 ml of tetrahydrofuran and
10 sfirred at 10°C. A solution of 13.22 g (85 mmol) of
Compound 1.1 in 175 ml of tetrahydrofuran is added
slowly. After stirring for sixteen hours at room
temperature, a solution of 5.2 ml (83.5 mmol) of
iodométhahe in 105 ml of tetrahydrofuran is added over
15 two hours. The reaction mixture is stirred for three
hours at room temperature and is then poured into
1 litre-of ice-cold watér containing salt. The mixture
is extracted with 1 litre of tert-butyl methyl ether.
The organic phase is washed with water and then with
20 saturated sodium chloride solution, dried over
anhydrous sodium sﬁlphate and then evaporated to
dryness. 11.87 g (70 mmol) of oily amine are obtained.
Yield = 82%. |
H NMR: 7.24-7.38 (m, Ar, 2H); 6.93-7.05 (m, Ar, 2H);
25 4.16 (m, CH, 1H); 3.45 (dd, CH;, 1H); 3.36 (s, OCHs;,

3H); 3.29 (d, CHz, 1H) 1.66 (s, NH;, 2H)..



Compound VI'.1 3.64 g (91 mmol ) of potassium hydride, obtained by washing
8 1 g of an oily suspension with pentane, are suspended in 70 ml of
tetrahydrofuran and 10 stirred at 10C. A solution of 13.22 g (85 mmol) of
Conpound 1'.1 in 175 m of tetrahydrofuran'is added slowly. After stirring
for sixteen hours at room tenperature, a solution of 5.2 m (83.5 mol) of
i odonet hane in 105 m of Ietrahydrofurdﬁzis added over 15 two hours. The
reaction mxture is stirred for three hours at roomtenperature and is
then poured into 1 litre of ice-cold water containing salt. The m xture 1is
extracted with 1.1itreThé fetlowingyl compoyhdeiseobtaihedoigabhe phase is
washed with water and then with 20 saturated sodi um chloride sol ution,
dried over csdmelrear, sseRoiingwpith e(Rhdpheevilelvpbnated to dryness. 11.87
g (70 mmol ) of oily am ne are obtained. Yield = 82% 1H NVR. 7.24-7.38 (m
Ar, 2H); 6. M-(RoZMathoxy-Aqphenylethylpming Cempaynd VL7252 (dd, CH2, 1H)

3.36 (s, OCH311" 3H); 3.29 (d, CH2, 1H 1.66 (s, NH,.2H).. 62 The

ol l owi ng conmpound is obtained in the same way, starting with

ER—)-pheq¥lg!¥Figi: eﬂR;iZ-thboxy-l-phenylethylanine Conpound VI' .2 5.
Second neth no- 3- net hyl - 1, 1- di phenyl butan-1-01 Conpound 2'.1
a) (S)-2-Amino-3-methyl-1,1-diphenylbutan-1-ol '
Compound 2/.1
A solution of 600'h1 of 3.0 M phenylmagnesium

bromide (1790.mmol) in diethyl ether is stirred at 0°C

10 -and diluted with 300 ml of THF, followed by portionwise
addition of 50 g (298 mmol) of L-valine methyl ester
hydrochloride while keeping the temperature below 10°C.
After stirring for three hours at room temperature, the
reaction mixture is poured slowly into ice-cold

15 ammonium chloride solution. 500 ml of diethyl ether and
500 ml of ethyl acetate are added to the mixture,.
follbwed by stirring overnight at room temperature.
After separation of the phases by settling, the aqueous
phase is re-extracted with 1 L of TBME (tert-butyl

20 methyl ether). The combined organic phases are stirred
at 0°C and are acidified slowly with about 40 ml of 35%
hydrochloric acid in water. The hydrochloride
precipitate thus formed is filtered off and rinsed with
TBME. The mixture is then taken up in 1 L of

25 dichloromethane and 1 L of water and is basified at 0°C
with about 50 ml of 35% caustic soda. After separation

of the phases by settling, the agqueous phase is re-



A solution of 600 m of 3.0 M phenyl magnesi um brom de (1790 mol) in

di ethyl ether is stirred at OC 10 and diluted with 300 ml of THF, foll owed
by portionw se addition of 50 g (298 mmol ) of L-valine nmethyl ester
hydrochl ori de whil e keeping the tenperature bel ow 10C. After stirring for
three hours at roomtenperature, the reaction mxture is poured slowy
intoicée-cold 15 amoni um chl ori de sol 3 on. 500 nl of diethyl ether and
500 mM of ethyl acetate are added to the m xture, followed by stirring _
overni ght. at roomtenperature. After separation of the phases by settling,

t he' aqueous exahyasa-d$ wirleXt ' £ HHTbronettHardBVrKd esdmbitheyd 20 met hyl

ether). The conbi ned organi c phases are stirred at OC and are acidified
slowy wth cffuidPlidsed DESOwARKED G ttH ivwattst chnd) Miederwidhe

hydrochl oride precipitate thus forned is filtered off and rinsed with _
TBME. The: mibttitres, idxidiroverk esodipum rsdlghatfe 2ndi cdhosmimedabade and 1 L of
water and is basified at OC wth about 50 ml of 35% caustic soda. After

separ ati on Aftethemratsskligation |fran iseprepbusthdnsetl soref 63
extracted with 1.L.of dichloronethane. The conbined organic phases are
washed wil h Gepreunghd t heraxe tobtained (rekd v&F¥kodi um sul phate and
concentrated. After crystallization fromisopropyl ether, 61 g of 5
Compound 2'.1 are obtained (yield = 87% [aDD = -127.8 (CHC13 ¢ = 0.639)

1H NVR 7'00[635]% (AL 125 3003, 24 (-Pagy - 1H): 3.66
D .

1§ NMR: 7.00-7.60 (Az, m, 10H); 5.24 (-OH, s, 1H); 3.66
(-CH-N, 4, J = 1.5, 1H); 1.53 (-CH-, hept 4, J = 1.5
10 and 7, 1H); 1.16 (-NH;, s, 2H); 0.81 (-CHs, 24, J = .7,
6H) . |
The following product is obtained in a
_ similar manner, starting with D-valine methyl ester
hydrochloride:
15 e (R)-2-Amino-3-methyl-1,1l-diphenylbutan-1-ol
Compound 27/.2
These compounds are used as chiral
auxiliaries in the enantioselective reduction of the
C-benzyl oximes 6’.
20 |
b) Synthesis of the substituted phenyl ketones.
Compounds 3/
Procedure A
s 2-Cyclopropyl-1-(3-fluoro-4-methylphenyl)ethan-1-one
25 Compound 3/.1
50 ml of diethyl ether and one crystal of iodine are

added to 10.2-g (418 mmol) of magnesium turnings and — - -



(:CHN, d, J =15 1H; 1.53 (-CH, hept d, J =1.5 10 and 7, 1H; 1.16
(= INH2, s, 2H); 0.81 (-CH3, 2d, J =7, 6H. The follow ng product is
obtained in a simlar manner, starting with D-valine nethyl ester
hydrochloride: 15 (R)-2-Anm no-3-nethyl-1,1-diphenyl butan-1-ol Conpound
2%. 2 These conpounds are used as chiral auxiliaries in the _
enant’i osel ective reduction of the O bef4yl oxines 6'. 20 b) Synthesis of
the substituted phenyl ketones. Conpounds 3' Procedure A

2- Cycl opropyl -1 -(3-fl uoro-4-net hyl phenyl ) et han-1-one 25 Conpound 31. 1 50

m of diethythethektand o8eseiysbal abfl rbofi Bempe@ataddedat Qoitedon (418
mml ) of magnesiumturnings and 64 the mxture is stirred at room

t enper at ure. ofA 36LBEi gn (398 MhoBd gf(39BronbHR-Elubrbteruedef kuor ot ol uene
in 370 m of diethyl ether is added over three hours so as to maintain a-:
moder at e ref3V0xmlToé deathybnethetruis addedt beerr ehirexetiohes e algour
thirty mnutes, after which it is cooled and filtered through gl ass wool.
The solutlohoom@anhéunls mddedateovkeflus.aThel veactioh m3XtBre (398 mmol )
of CyCIopgopzlggeLgEiLLEQEfég ggg ﬂLur thlrty m1nutes, after which
it is cooled and filtered through glass wool. The
solution obtained is added slowly to a solution of
32.3 g (398 mmol) of cyclopropylacetohitrile in 230 ml
of diethyl ether stirred at 0°C. Thé reaction mixtufe
10 is stirred overnight at room témperature. It is then
stirred at 0°C and 200 ml of 2N hydrochloric acid are
-added slowly. After separation of the ether phase, the
acidic aqueous phase is extracted with ethyl acetate.
. The combined organic phases are washed with water and
15 theﬁ.with saturated sodium chloride solution, dried
over anhydrous.sodium sulphate and then evaporated to
dryness. The crude extract is purified by
chromatography on silica gel (elution solvent: 20/1
cyclohexane/ethyl acetate) 53.3 g of ketone 3’-1 are
20 obtained (yield = 70%).
'H NMR: 7.54-7.64 (m,. 2H, Ar); 7.22-7.30 (m, 1H, Ax); -
2.82 (4, J = 6.7 Hz, 2H, CHz); 2.31 (s, 3H, CH3); 1.07-
1.20 (m, 1H, CH cyclopropyl); 0.55-0.65 (m, 2H, CH;
cyclopropyl); 0.15-0.21 (m, 2H, CH; cyclopropyl).
25 The following ketones were sYnthesiéed by the

same process:

® 1l-(4-Ethylphenyl)-2-methoxyethan-l-one Compound 37,2



of diethyl ether stirred at OC. The reaction mxture 10 is stirred
overnight at roomtenperature. It is then stirred at 0OC and 200 m of 2N
hydrochloric acid are added slowy. After separation of the ether phase,
the acidic aqueous phase is extracted with ethyl acetate. .The conbi ned
Grgani ¢ phases are washed with water and 15 then with saturated sodi um
chloride solution, dried over anhydro§§ sodi um sul phate and t hen
evaporated to dryness. The crude extract is purified by chronatography on
silica gel (elution solvent: 20/1 cyclohexane/ethyl acetate). 53.3 g of
ket one 3' - leaReCy2lopicbpiyiied-(¢-medthylpbenyl)etheR-1-o3w 7.64 (m .2H, Ar);
7.22-7.30 (m 1H, Ar); 2.82 (d, J =6.7 Hz, 2H, CH2) ; 2.31 (s, 3H, CH3)
1.07- 1.20 @empbyndChd’cyl| opropyl); 0.55-0.65 (m 2H, CH2 cycl opropyl);
0.15-0.21 (m 2H, CH2 cyclopropyl). 25 The- follow ng ketones were

synt hesi zed *b¢ ~C¥ELobuk¥1piodds$luorophenyl) ebhansil-oneret hoxyet han- | - one
Compound 31.2 65 2- Cycl opropyl - 1- (4- met hyl phenyl ') et han-1-one Conpound
3'.3 2-cyclcamrapnd 324 | uor ophenyl )ethan-1-one Conpound 3'.4 5
Procedure B_Met hod described for Conpound 3.5 (reaction of a phenyllithium
reagent W t FEPOREISE ani de): | '

2-Met hoxy- - (3, 4- et hy} enedi qxyphenyld #NAs LM 3.5 (reaction

of a phenyllithium reagent with a Weinreb amide):

] 2-Methoxy—1-(3,4-methy1énedioxypheny1)ethan—l-one
Compound 37.5 _

10 e 1-ﬂ4-Methoxymethy1pheny1)pentan-léone Compound 37/.6
e 1-(3-Fluoro-4-methylphenyl)butan-1l-one Compound 37.7
¢ 1-(3-Fluoro-4-methylphenyl)pentan-~l-one Compound 3'.8
¢ 1-(3-Fluoro-4-methoxymethylphenyl)butan-1l-one
Compound 3’.9

15 e 2-Cyclopropyl-1-(3,4-methylenedioxyphenyl)ethan~1l-one
Compound 3/.10
o 1-(3,4-Methy1enedioxypﬁeny1)butan-l-one

Compound 3/.11

20 ¢) Synthesis of the O-benzyl oximes. Compounds 6/
The O-benzyl oximes are prepared by O-
benzylation of the corresponding oximes according to
the process which féllows (the starting oximes are
obtained from ketones by one of the two synthetic
25 methods described previously for Compound 4.1).
e 1-(3-Fluoro-4-methylphenyl)-2-methoxyethan-l-one O~

benzyloxime Z isomer Compound 67.1



Conpound 3'.5 10 1-(4- thhoxynethylphenyl)pentan | -one Compound 3'.6

T- (3- Fl uor o- 4- met hyl phenyl ) but an-1 - one Conpound 3'.7

1- (3-Fl uor o- 4- net hyl phenyl ) pent an-1-one Conpound 3'.

1- ( 3- Fl uor o- 4- net hoxynet hyl phenyl ) but an-1-one Conpound 3 15
chyclopropyl-I-(3,4-nethy|enedioxyphegyl)ethan | -one Conpound 3'.10

1- (3, 4- Net byl enedi oxyphenyl ) but an-1 - on 6 Conpound 31.11 20 c) SyntheS|s of
the O benzyl oximes. Conpounds 6' The 0-benzyl oxinmes are prepared by O-
benzyl ati on of the correspondi ng oxi nes according to the process which

follows (the starting RxsdEstds® oPbiziveg {20M kmbdnestby-¢Be of the two
synthetic 25 nethods descri bed previously for Conpound 4.1). -
1- ( 3- Fl uor o- 81uet byl phetly ) pRenel hoXymébthoxyethandl-brazgkinens Z i soner
Conpound 6'.1 66 A solution of 42.5 g (217 nmol) of 1-(3

f1 uoro- 4- nethgbmpeuyﬂ)421heinok9@tmhn0f dimebky hEormapntdepdand 4. 1) in 100
m of dinmethylformamde is stirred at 0C and 15.6 (325 mol, 1.5 eq.) of
sodi um 5 hydetiered abpP@E and b5e5aﬂdé@2§ommpénmﬂsg eqhd ofe8OHiBM mi xt ure
is stirred for fifteen mnutes, followed by slow addition of a solution
cont ai ni ng ovdrid €28b ﬁﬂ%llnloBleﬁr? %@dB@nE9FtbPBWF8§ i fR®00 m  of

di met hyl f ormam de, The, reacti on nlxtur % %E
reactlon mixtare it stirred for rift&én minutes,

followed by slow addition of a solution containing
30 ml .(280 mmol, 1.3 eq.) of benzyl bromide in 100 ml
of dimethylformamide. The reaction mixture is stirred
10 for two hours at room temperature, followed by cooling
to 0°C and addition of 5 ml of ethanol and then 50 ml
of water. The resulting mixture is extracted with ethyl
acetate. The organic phase is washed with water and
- then with saturated sodium chloride solution..It is
15 then dried over sodium sulphate and evaporated to
dryness. The oil thus obtained is purified by
chromatography on silica gel (eluent: 7/3 (v/v)
cyclohexane/dichloromethane). 39 g of Compound 6’.1 (Z)
are obtained; vield = 63%.
20 'H NMR: 7.10-7.50 (Ar, m, 8H); 5.22 (-O-CHy-Ph, s, 2H);
4.58 (-CH~-0, s, 2H); 3.28 (OCHi, s, 3H); 2.26 (CH3-Ph,
d, J =1.8, 3H).
The following compounds are prepared in the -
same way:
25 e 1-(4-Chloro-3-fluorophenyl)-2~-methoxyethan-1l-one

O-benzyloxime (Z) Compound 6/.2



10 for two hours at roomtenperature, followed by cooling to OC and
addition of 5 ml of ethanol and then 50 M of water.-The resulting mxture
is extracted with ethyl acetate. The organi c phase is washed with water ,
and then with saturated sodiumchloride solution. It is 15 then dried over
sodi um sul phate and evaporated to dryness. The oil thus obtained is
purified by chronmatography on silica #1 (eluent: 7/3 (v/v)

cycl ohexane/ di chi oronet hane). 39 g of Conpound 6'.1 (Z) are obtained:;
yield = 63% 20 1H NMR 7.10-7.50 (Ar, in, 8H); 5.22 (-OCH2-Ph, s, 2H);
4.58 (- CH2- Q, 15.(420hlordphany@ 3 et hidhlyet han2i (e -0lbensirlckind . 8, 3H).
The foll owi ng conpounds are prepared in the sane way: 25

1- (4- Chl or o- &) | conigpaisd v6 ) - 2- met hoxyet han-1-one O benzyl oxi ne (2)
Compound 6' .2 67 1- (4- Chl orophenyl) - 2- met hoxyet han-1-one O benzyl oxi ne
(2) Corrpouncb @+MethokyMii-3@%\d-imethylensdiduyphnyd yethan- tdaa- | - one

0- benyl oxi me (Z) Conpound 61.4 5 1-(4-Ethyl phenyl)-2-nmethoxyethan-I|-one
O benzyl oxi re-berylaskimen u(&) cCompsound 6.4

2- Met hoxy- 1- (4- et hoxynet hyl phenyl ) et han-1 - one Obenzyl oxi me (Z) Conpound
6.6 1. %eWI%ﬂaﬂWéﬂ@e@Yﬂém‘%w Gbemzyipxine |

1- (4 Met hoxyrret hé’ B qud)gUt an-1-one O benzyl oxi nme

¢ 2-Methoxy-1l1-(4-methoxymethylphenyl)ethan-1-one
O-benzyloxime (Z) cmpound 67.6 _
e 1-Phenylbutan-l-one O-benzyloxime (E) Compound 6/.7
10 e 1~(4-Methoxymethylphenyl)butan-l-one O-benzyloxime
(E) Compound 6’.8 |
e 1-(4-Methoxymethylphenyl)pentan-l-one O-benzyloxime |
(E) Compound 6’.9
e 2-Cyclopropyl-l-phenylethan-l-one O-benzyloxime (E)
15 Compound 6/.10
‘e 2-Cyclopropyl~1l-(4-fluorophenyl)ethan-1l-one
-O-benzyloxime (E) Compouhd 67.11
e 1-(4-Fluorophenyl)pentan-l-one O-benzyloxime (E)
Compound 67.12
20 - Cyclopropylphenyl ketone O-benzyloxime Compound 67.13
¢ 1-(3-Fluoro-4-methylphenyl)butan-l-one O-benzyloxime
(E) Compound 6/.14
o 1-(3 -F1uoro-4-methy1pheny1 )pentan-l-one o-benzfloxime
(E) Compound 6’/.15
25 e 2-Cyclopropyl-1-(3-fluoro-4-methylphenyl)ethan-l-one

O-benzyloxime (E) Compound 6’/.16



(E) Compound 6' . S 1-(4-Methoxynethyi phenyl)pentan-I|-one O benzyl oxi me
Y{E) Conpound 61.9 2-Cycl opropyl-I-phenyl et han-1-one O benzyloxine (E) 15
Conmpound 6' .10 2-Cyclopropyl-1-(4-fluorophenyl)ethan-1-one O benzyl oxi ne
(E) Conmpound 6'.11 1-(4-Fluorophenyl)pentan-|-one O benzyl oxi me (E)
€Compound 6' .12 20 Cyci opropyl phenyl ket one O benzyl oxi ne Conpound 6'.13

1- ( 3- Fl uor o- 4- net hyl phenyl ) but an- | - one &8 benzyl oxi me  (E) Conpound 61. 14

1- (3- Fl uor o- 4- et hyl phenyl ) pentan-1-one O benzyl oxime (E) Conpound 61.15
25 2-Cycl opropyl -1-(3-fluoro-4-nethyl phenyl)ethan-1-one O benzyl oxinme (E)
‘Conpound 6' .el A -G@& -Flucxrbphensl) hiutay b -O-leiy Iraime otEne ( E)

Conmpound 61. 17 1-(3-Fl uoro-4-nethoxynet hyl phenyl ) but an-1-one

O benzyl oxi NEonpQuddn@outidl 6' . 18 5

2- Cycl opropyl -1 -(4-chl orophenyl ) et han-1-one O benzyl oxime (E) Conpound
61.19 2- Gy dprGrFluocrordmmephosivanetihviphenyl mtar>Arong | oxi me (E)
Compound 6'.20 2-Cyclobutyl-I-(4-f Iuor§>fhenyl)ethan-l-one 10

O benzyl oxi r%‘llﬂ}"-!%ﬁ)m ) .Gompound 6’.18

2- Cycl oprsopy.l 2I -

4- br onophenyl ) et han-1| - Qne
lopr 1-f£ 4-cﬁioro$£eny1)ethan-l—one

O-benzyloxime (E) Compound 6/.19
[ ] 2-0yclopropy1-1-(A-msthylphehyl)ethan-l-one
O-benzyloxime (E) Compound 6/.20 '
. 2-Cyclohuty1;1—(4-f1uoropheny1)ethan-l—one
10 O-benzyloxime (E) Compound 6/.21
s 2-Cyclopropyl-1~(4-bromophenyl)ethan-~-l-one
- O-benzyloxime (E) Compound 6/.22 |
e 2-Cyclopropyl-1-(3,4-methylenedioxyphenyl)ethan-1-one
O~-benzyloxime (E) Compound 6’/.23 |
15 e 1-(3,4-Methylenedioxyphenyl)butan-l-one O-benzyloxime

(E) Compound 67.24

d) Synthesis of the enantiomeric amines
e (R)-1-(3-Fluoro-4-methylphenyl)-2-methoxyethylamine
20 Compound VI‘.3
A solution of 86.5 g of Compound 2’.1
(330 mmol) in 600 ml of tetrahydrofuran is stirred at a
temperature below 30°C, followed by slow addition of
670 ml of a 1M borane-tetrahydrofuran solution
25 (670 mmol). The temperature is allowed to rise to room
temperature over two hours. The reaction medium is then

stirred at 0°C and 39 g (132 mmol) of Compound 6.1



0- benzyl oxi e (E) Conpound 61. 22

2= Cycl opropyl -1 - (3, 4- met hyl enedi oxyphenyl ) et han-1-one O benzyl oxi me (E)
Conmpound 61.23 15 1-(3, 4- Met hyl enedi oxyphenyl ) but an-1-one O benzyl oxi nme
(E) Conmpound 61.24 d) Synthesis of the enantioneric am nes

(R) - 1- (3- Fl uoro-4-net hyl phenyl ) - 2- net hoxyet hyl am ne 20 Conpound V11.3 A
solufion of 86.5. g of Conpound 2'.1 (3® mmol) in 600 m of
tetrahydrofuran is stirred at a tenperature bel ow 30C, followed by slow
addition of 670 ml of a 1M borane-tetrahydrofuran solution 25 (670 mmol).

The t?”DeraaﬁféaiéséiééﬂeﬂnFPOOiﬁf b £8ePALY&PBLLRLH! 8r8V8AgEYY hours. Th
reaction nediumis then stirred at 0C and 39 g (132 mmol ) of Conpound 6'.1

69 predi ssoAFesri stiPPinG Pbrt ehenbtydhehvsant aréonddesiperdtee, stirring
for twenty hours at roomtenperature, the reaction mxture is cooled to 0OC

and 1 |itre the 2deatyionchintureaisdcosladded. 090Qi andi Xt Ll eresofeRN 5
stirring for sixteen hours. The mxture is basified at OC by addition of
35% sodi um hHygdoschiborfol aci@dipyaddedr athisnmikthret hgl lafbtate. This
extract is washed with water.and with saturated aqueous sodi um chl ori de
sol uti on, Sangtimeindrfer sixteendnonrsul Phateishureoisvhpsifiied a6 dryness.

The residue obtained_is ,chronatographed on a colum of _silica gel (eluent:
95/5 (v/v) @TEnPYraddihipR/ fet PakofPdiun Byverorhdagoufalipwed by

extraction with ethyl acetate. This extract is washed
with water and with saturated aqueous sodium chloride
solution, and then dried over sodium sulphate and

10 evaporated to dryness. The residue obtained is
chromatographed on a column of silica gel (eluent: 95/5
(v/v) dichloromethane/methanol). 17 g of Compound VI’;3
are obtained; yield = 79%.
'H NMR: 6.90-7.20 (m, Ar, 3H); 4.14 (dd, J, = 4 Hz,

15 J; = 8.5 Hz, CHN, 1H); 3:47 (dd, J, = 4 Hz, J; = 9 Hz,
-CH>-0, 1H); 3.37 (s, OCH;, 3H); 3.32 (dd, J; = 8.5 Hz,
J, = 9 Hz, -CH-0, 1H); 2.24 (d, J = 1.8 Hz, CH;-Ph,
3H); 1.68 (s, -NH, 2H).
.Chiral HPLC: % enantiomers: Yield = 99.5% S = 0.5%

20 ee = 99.0%

General comments: The enantiomeric excesses (ee) are

evaluated from the chromatograms (HPLC or chiral SFC)

of these amines or 6f the corresponding thioureas IV’
The following are obtained in the same way:

25 e (R)-1~(4-chloro-3~-fluorophenyl)-2-methoxyethylamine

Compound VI’/.4 ee = 98.2%



are obtained; yield 79% 1H NVR 6.90-7.20 (m Ar, 3H);
Hz, 15 J2 =8.5 Hz, CHN, 1H) ; 3.47 (dd, J1 = 4 Hz, J 9 Hz, -CH2-O
1H ; 3.37 (s, OCH3, 3H) ; 3.32 (dd, JI = 8.5 Hz, J2 9 Hz, -CH2-O, 1H) ;
2.24 (d, J = 1.8 Hz, CH3-Ph, 3H); 1.68 (s, -NH2, 2H). .Chiral HPLC. %
enantionmers: Yield = 99.5%S = 0.5% 20 ee = 99. 0% General comments: The
enanti omeric excesses (ee) are evaluat™d fromthe chromatograns (HPLC or
chiral SFC) of these ami nes or of the corresponding thioureas |V The
following are obtained in the same way: 25

(R) - 1- (4- chler qry=ilyacrenhervbherdyl-RoMmpehbyyethyd andsigound VI'. 4 ee =
98. 2% 70 (R) -1-(4-chiorophenyl . )-2-net hoxyet hyl am ne Conpound VI'.5 ee =
98. 6% (R)-2- meompopnd ¢/Z,74 5meehyl 08edroxyphenyl ) et hyl ami ne  Conpound VI'.6
ee > 99%5 (R)-1-(4-ethylphenyl)-2-nethoxyethylam ne Conpound VI' . 7 ee
> 99% (R - ?m!RhezymbtWﬂhdiyhmyWhgmﬁéew VI'.8 ee
> 99% (S)-(1-phenyl)butyl am ne Conpound VI'.9 ee = 97.1% 10 .
(S) - 1- ( 4- met hoSpmportpd, Vdi{y(6) Bet 7l 83%ne Conpound VI'.10 ee = 97. 1%

(S) 1-(4- rret hoxxﬁrret hyi phenyl ) pentyl ami ne Conpound VI'.11 ee = 96.8%
)~1l-(4-ethylphenyl) - -2-methoxyethylamine

4.14 (dd, J1 = 4

N

Compound VI’.7 ee > 99%
® (R)-2-methoxy-1-(4-methoxymethylphenyl)ethylamine
Compound VI’.8 ee > 99% .
® (8)-(l-phenyl)butylamine Compound VI’.9 ee = 97.1%
10 ® (8)-1-(4-methoxymethylphenyl)butylamine
Compound VI’.10 ee = 97.1%
® (8)-1-(4 -methoxymethylphenyi ) pentylamine
Compound VI/.11 ee = 96.8%
® (S)-2-cyclopropyl-l-phenylethylamine C'ompoﬁnd vIi‘z.12
15 ee = 95.8% |
® (S)-2-cyclopropyl-1-(4-fluorophenyl)ethylamine
Cémpound VI’.1l3 ee = 95.4%
¢ (8)-1-(4-fluorophenyl)pentylamine Compound VI’.14
L .(S) ~cyclopropylphenylmethylamine Compound VI‘’.15
20 ee = 90%
| ¢ (8)-1-(3-fluoro-4-methylphenyl)butylamine
Compound VI’.16 ee > 99%
® (8)-1-(3-fluoro-4-methylphenyl)pentylamine
Compound VI’.17 ee = 97%
25 e (8S)-2-cyclopropyl-l1-(3-fluoro-4-~

methylphenyl)ethylamine Compound VI’.18 ece > 99%



(S)-2-cycl opropyl -1 -phenyl et hyl am ne Conpound VI'.12 15 ee = 95. 8%

€S) - 2-cycl opropyl -1-(4-f luorophenyl)ethylam ne Conpound VI'.13 ee = 95.4%
(S)-1-(4-fluorophenyl)pentyl am ne Conpound VI'. 14 .
((S) - cycl opropyl phenyl nmet hyl ami ne Conpound VXl .15 20 ee = 90% .

(sS) - 1- (3-fl uoro-4-net hyl phenyl ) butyl amne Conpound VI'.16 ee > 99%
(S)-1-(3-fluoro-4-nethyi phenyl ) pentyl a e Conpound VI'.17 ee = 97% 25
(S)-2-cycl opropyl -1-(3-fl uoro-4- nethyl phenyl)ethyl am ne Conpound VI'.18 ee
> 99% 71 (S)-1-(4-fluorophenyl)butylam ne Conpound VI'.19 ee = 98. 4%

(S) - 1- ( 3- f | or d8)-tet(deflusriophenyd,) buyl §OMWJWMI19 20 ee.
90.5% 5 (S)-2-cyclopropyl-I-(4-chi orophenyl ) et hyl am ne Conpound VI'. 21 ee

> 99% (S)-2-ceel pP8py¥R- | - (4- met hyl phenyl ) et byl ami ne  Conpound VI'.22 ee =

85.6% (S)-2- cyclobut I-I-(4f Iuorophen | )eth Ian| ne 10 Conpound VI'. 23
ee = 98.5% %S)8) % %oawa{ﬁ‘f@ﬂ é"a'“ﬁr;ﬁapound Vit 24

ee = 98.3% (9) Qpr.o (_3 t hyl enedi oxyphenyl Yet hyl ami ne
Conpound VI' . 2% °'"P°'X’A ‘& % = 9% 5%

5 e (8)-2-cyclopropyl~l-(4-chlorophenyl)ethylamine
Compound VI’.21 ee > 99%
® (8)-2-cyclopropyl-1-(4-methylphenyl)ethylamine
Compound VI’.22 ee = 85.6%
® (S)-2-cyclobutyl-1-(4-fluorophenyl)ethylamine
10 Compound VI’.23 ee = 98.5%
| ® (S)-2-cyclopropyl-1-(4~-bromophenyl)ethylamine
Compound VI’.24 ee = 98.3%
® (8)-2-cyclopropyl~-1-(3,4-
methylenedioxyphenyl)ethylamine Compound VI’.25
15 ee = 96.7%
® (8S)-1-(3,4-methylenedioxyphenyl)butylamine

Compound VI’.26 ee = 84%

Third method

20 To improve the enantiomeric excess, the above
amines can be treated with organic acids in the form of
pure enantiomers (for example N-acetyl-L-leucine) and
recrystallization:

e (8)-(1-phenyl)butylamine Compound VI’.9

25 Salification with N—acetl.rl—L—leucine:

A solution of 10.4 g (60 mmol) of N-acetyl-L- .

leucine in 70 ml of anhydrous methanol is stirred at



15 ee 96. 7% (S)-1-(3, 4-nethyl enedi oxyphenyl)butyl am ne Conpound VI'.
76 ee 84% Third nethod 20 To inprove the enantioneric excess, the above
am nes- can be treated with organic acids in the formof pure enantioners
(for exanple N-acetyl-L-leucine) and recrystallization:
(S)-(1-phenyl)butylam ne Conpound VI'.9 25 Salification with

N-acetyl -L-1euci ne: A solution of 10.47& (60 mml) of N-acetyl-L- |eucine
in 70 m of anhydrous nethanol is stirred at 72 60C, followed by dropw se
addition of a solution of 9.0 g (60 mmol) of (S)-(1-phenyl)butylam ne
Conmpound VI60°L,( e dvedl Yy idropivide addirtiiatr cafs arsddiannlon AAf t he end of
the addition, the nmethanolic solution is 5 brought to the boiling point
(total dissd.ftigni6tmunol)efat t(®)st@ndhamrhilitylaniine Gonpound on and
rinsing with 20 m of cold anhydrous nethanol, 7.7-g of crystals are

. recovered WZh %reslissol & iim 30 mfnadiydeaws methanobadit i cati on

with I N sodi um hydroxi de 10 and extraction w th djchl oronet hane, the

organi ¢ phadde j&n ddPviadiiddanattde AR e tsiti®n, dried
over. sodi um sul phate d evapar at ed ,undey. vacuu .4 g of amine are
obtai nea B n G o ity B rg HO4RL 7 oot Jeqsn ok by 4", %
0N 19 ISl s WerSHTPadls Ak ot Eid Hhiashd S 1 40

with 20 ml of cold anhydrous methanol, 7.7 g of

crystals are recovered which are dissolved in a minimum
of water. After basification with 1N sodium hydroxide
10 and extraction with dichloromethane, the organic phase
is washed with saturated sodium chloride solution,
dried over sodium sulphate and evaporated under vacuum.
3.4 g of amine are obtained in the form of an oil.
1y NMR: 7.16-7.36 (m, Ar, 5H); 3.87 (m, -CH-N, 1H);.
15 1.57-1.69 (m, -CH-CH;, 2H); 1.47 (s, NH, 2H); 1.15-1.40
(m, -CH,CH;, 2H); 0.88 (t, -CHxCH;, 3H).
Chiral HPLC: % enantiomers: S = 100% Yield = 0%
ee = 100%

25
[a] D = -22.0° (c = 1.05, CHClj;)

20
PREPARATION OF '.I.'I-IE THIOUREAS IN THE FORM OF AN
ENANTIOMER
Compound 1V’

First method

25 o N[(R)-1-(4-fluorophenyl)-2-methoxyethyl]thiourea

Compound IV’.1



(m -CH2CH3, 2H) ; 0.88 (t, -CH2CH3, 3H). Chiral HPLC. % enantionmers: S =
T00% Yield = 0% ee = 100% 25 [a] D= -22.0 (c = 1.05, CHC13) 20
PREPARATI ON OF THE THI OQUREAS I N THE FORM CF AN ENANTI OVER Conpound |V .
Rirst method 25 N((R)-1-(4-fluorophenyl)-2-nethoxyethyl]thiourea Conpound
1.1 73 4.23 mM (36.6 mmol) of benzoyl chloride are added, at 0C, to a
stirted solution of 2.83 g (37.2 mmol )73»f ammoni um i sot hi ocyanate in 75 n
of acetone. After thirty mnutes, 6 g (35.5 nmol) of 5 Conpound VI'.1
dissolved in 75 m of acetone are added slowy. The reaction mxture is

stirred for two hours 4a3r@0PM3eMpenably cofNBehPEP1 CORLERE Bat adeunder
reduced pressure. The suspension is taken up in 200 m of tert- butyl

met hyl et heraad€d 208t nb°of vatarstiheedr gabutidfl pHage8Bsgwashed with water
and then with saturated sodiumchloride solution, dried over anhydrous
sodi um sul phz? e2 anwd1 heof camponiatmdi sotHigogasat@éhin 2%amdr efi on resi due
Is dissolved in 180 m of ethanol. and 3.75 m (75 mmol)-.of hydrazine
nonohydr at e a¢etade addifter othhstyonimubasobbagnéds - Afxmeldt PEring for

5 Compound VI'’.1 dissolved in 75 ml of acetone are added
slowly. The.reaction mixture is stirred for twolhours :
at room temperature and then concentrated under reduced
pressure. The suspension is taken ﬁp in 200 ml of tert-
butyl methyl ether and 200 ml of water. The organic

10 phase is washed with water and then with saturated
sodium chloride solution, dried over anhydrous sodium
sulphate and then evaporated tb dryness. The
evaporation residue is dissolved in 180 ml of ethanol.
and 3.75 ml (75 mmol). of hydrazine monohydrate are

15 added to the solution obtained. After stirring for
twenty—four hours at room temperature, the reaction
mixture is evaporated. The evaporation residue is
dissolved in 200 ml of ethyl acetate and the organic
phase is washed with waﬁer and then with éaturated

20 sodium chloride sblution, dried over anhydrous sodium
sulphate and evaporated to dryness. The evaporation
residue is chromatographed on a column of silica gel,
eluting with 1/1 (v/v)'cyclohexane/ethyl acetate. 5 g
(23 mmol) of a solid white product are obtained;

25 yield = 63%; m.p. = 1l19°C.



twenty-four hours at roomtenperature, the reaction mxture is evaporated.
The evaporation residue is dissolved in 200 Ml of ethyl acetate and the
ofgani cc phase is washed with water and then with saturated 20 sodi um

chl oride solution, dried over anhydrous sodium sul phate and evaporated to
dryness. The evaporation residue is chromatographed on a colum of silica
gel, “eluting with 1/1 (v/v) cycl ohexané/%t hyl acetate. 5 g (23 mml) of a
solid white product are obtained; 25 yield = 63%-mp. = 119C. 74 1H NMWR
(DMSO-d6): 8.10 (d, NH, 1H); 7.28-7.32 (m Ar, 2H); 7.08-7.17 (m Ar and
NH2, 4H); 5.4 NMR QBMSO-@k); 83164{8, 68H( nLHLH TH2B8-2HB2; (B, 2Ar, (s, OCH3,
3H . 19 (a) D= +32.0 (c = 0.87 CH2C12) . 5 Supercritical chiral

chr onmat ogr apBHlee =& U TheThelt ol A \dind Nioddél)s &-dSobimi f8+N.n e sane
way: N[ (R)-2-nethoxy-|-phenylethyl]thiourea Conpound IV'. 2 10 MP. =
140C [a] 19 3 -# (&2 =m, CHgioPH) ; 3.24 (s, OCH;, 3H). - -

N-[ (R - 1- (4- chl o¥%pheny] ) - 2- pet hoxyet hyl 1 t.hi ourea Compound 1V .3 19 M P.
= 133C [a] D G’é‘sly T c'J% P 04(2(3]—‘!2&2%% _(}/Hzlchz (R) - 2-net hoxy-1-(3,4 15
met hyl enedi oxyphenyl ) et hyl ]t hi ourea Conpound 1V . 4

5 Supercritical chiral chromatography ee = 100%

The foliowing products are obtained in the
same way: | _
e N-[(R)-2-methoxy-l-phenylethyl]thiourea
Compound IV’.2
10 m.p. = 140°C [a]lg = +4.6° (¢ = 1..0 CH,C1l;) .

¢ N-[(R)-1-(4-chlorophenyl)-2-methoxyethyl]thiourea
Compound IV’.3

' 19
m.p. = 133°C [oc]D = +25.7° (¢ = 1.04 CHyCl,).

e N-[(R)-2-methoxy-1-(3,4-
15 methylenedioxyphenyl)ethyl]lthiourea Compound i'V'J
' . 19 _
m.p. = 160°C [oc]D = +19.4° (c = 0.68 CH,Cly).

e N-[(R)-1~(4-ethylphenyl) -2-methoxyethyl]thiourea
Compound IV/.5
. - 19
m.p. = 116°C [oz]D = +20.0° (¢ = 0.93 CHxC1;) .

20 e N-[(8)-l1-phenylbutyl]thiourea Compound IV’.6
m.p. = 1l40°C [oc]D = + 48.7° (¢ = 0.82 CHxCl,).

¢ N-[(R)-2-methoxy-1-(4-
methoxymethylphenyl)ethyl]thiourea Compound IV’.7
'H NMR: 7.25-7.36 (m, Ar, 4H); 6.85 (m, NH, 1H); 5.93

25 (m, NHz, 2E); 4.78 {m, CH-N, 1H); 4.43 (s, O-CH,, : e



MP. = 160C [a] 19 D= +19.4 (c = 0.68 CH2C12) . N (CR -1- (4

+ et hyi phenyl) -2 -nmethoxyethyl] thiourea Conpound IVY. 5 MP. = 116C [a]
.19 D= +420.0 (c = 0.93 CH2C12) . 20 N-[(S)-1-phenyl butyl]thiourea
Compound IV .6 MP. = 140C [a] 19 = + 48.7 (c = 0.82 CH2C12) . N-
[.(R) - 2- met hoxy- 1- (4 net hoxyai et hyi phenyl) ethyl ] thiourea Conpound |VY. 7
1H NVR 7.25-7.36 (m Ar, 4H); 6.85 (nmY35NH, 1H); 5.93 25 (m NH2, 2H);
4.73 (m CHN, 1H); 4.43 (s, OGCH2, 75 2H); 3.58-3.65 (m O CH2, 2H); 3:38
s, OCH3, 3H); 3.35 (s, OCH3, 3H) . [a] 19 D= +20.5 (c = 0.95 CH2C12) .
N-[(8) - 1- (4- megehoxyaesgnd deenith,) mcel,] 2mhi;odr.e8 (s,CogmyndH)Y . 8 1H NWR
7.22-7.35 (m Ar, 4H); 6.71 (m NH 1H); 5.63 ; (m NH2, 2H); 4.42 (s,
0-CH2, 2H); 4.34BXnisCH-THLl) 3H3..39 (s, OCH3, 3H); 1.68-1.79 (m CH2, 2H);
1.14-1.30 (m CH» CH2, 4H) ; 0.81-0.87 (m €93, 3H). 10 [a] 19 D + 49.8 (c
I

4.

(

~

1. 04 CHeCl2)[al N-F (R0 159 4t eret Hx3eC¥a@lphenyl ) but yl ] t hi ourea Conpound
V. 9 1HNR 7.2-7.40 (m Ar, 4H): 6.69 (m NH, 1H): 5.63 (m NH2, 2H):

(s O gy PHl - - ddiniinedtdipndiy Py FSutsr S Burdl) | 159188
| 5 Compound IV’.8 o

H NMR: 7.22-7.35 (m, Ar, 4H); 6.71 (m, NH, 1H); 5.63

(m, NHz, 2H); 4.42 (s, O-CHz, 2H); 4.4ol(m, CH, 1H);

3.39 (s, OCH3, 3H); 1.68-1.79 (m, CHz, 2H); 1.14-1.30

(m, CH;-CH, 4H); 0.81-0.87 (m, CH;, 3H).

19 :
10 [OCJD = + 49.8° (c 1.04 CHxC1;).

e N-[(S)~-1~(4-methoxymethylphenyl)butyl]lthiourea

Compound IV/.9

H NMR: 7.20-7.40 (m, Ax, 4H); 6.69 (m, NH, 1H); 5.63

(m, NHy, 2H); 4.41 (s, O-CH,, 2H); 4.40 (m, CH, 1H);
15  3.39 (s, OCH;, 3H); 1.59-1.88 (m, CH-CH;-CHz, 2H);

1.15-1.44 (m, CHp-CH,-CHs, 2H); 0.85-0.92 (m, CH,-CHj,

3H) .

[oz]ng = +43.9° (¢ = 1.17 CH,Cl,).

e N-[(8)-2 -cyclopropyl-i-phenylethyl]thiourea
20 Compound IV’/.10
' 19 :
m.p. = 80°C [G]D = + 55.0° (c = 0.97 CH.C1l,);

ee = 95.8%
e N-[(R)-1-(3-fluoro-4-methylphenyl)-2-
methoxyethyl]thiourea Compound IV’.11
25  m.p. = 149°C [a]?;) = +30.3° (c = 0.97 CHCl;).



1.15-1. 44 (m CH2-CH2-CH3, 2H) ;
#43.9. (c = 1.17 CHC12) . N [(8

0.85-0.92 (m CH2-CH3, 3H). [a] 19 =
) - 2-

Compound IV'. 10 19 mp. = 80C |[a
y

yclopropyl-I-phenylethyl]thiourea 20

] D=+ 55.0 (c = 0.97 CH2C12); ee =
95.8% N-.[(R)-1-(3-fluoro-4-nethyl phenyl)-2- rrethoxyethyl]thlourea
Cenmpound IV .11 20 25 mp. = 149C [ a] D = +30.30 (c = 0.97 CH2C12) . 76

N-[ (R)=1-(3-fluoro-4-chl orophenyl)-2 nm#bhoxyet hyl] thiourea Corrpound IV .12
20 MP. = 1100C [a] D = +29.10 (c = 1.04 CH2C12) . :
N[(S)-1- (4 fl uor ophenyl ) pentyl]thiourea 5 Conmpound IV . 13 20 MP. = 118C

(a] D = -19¢2 gc[erP-18(BeENaBLb)4-chlbtSPphenglioprepy| phenyl et hyl ]t hi our ea
Conpound 1V .14 IH NNR .7.25-7.41 (m Ar, 5H); 6.92 (m NH 1H); 5.58 10

(m NH2, 2H) ;métRexyethfll]thiburea. Oémpodbd( av/Cl2 cycl opropyl, 1H);
0.35-0.69 (m 2CH2.cycl opr opyl, 204H) .
m.p. = 110 [o ]D = +29.1° (c = 1.04 CHyCl,).

e N-[(S)-1~(4-fluorophenyl)pentyllthiourea
5 Compound IV’.13 |
20
m.p. = 118°C [o] D = -19.2° (¢ = 0.78 methanol)

e N-[(S)-cyclopropylphenylmethyl]thiourea

Compound IV’/.1l4

H NMR: 7.25-7.41 (m, Ar, 5H); 6.92 (m, NH, 1H); 5.58
10 (m, NHz, 2H); 3.92 (m, CH, 1H); 1.08-1.25 (m, CH,

cyclopropyl, 1H); 0.35-0.69 (m, 2CH:; cyclopropyl,

4H) . _

20 '
[a] D = +33.5° (¢ = 0.48 methanol); ee = 90%

e N-[(S)-1-(3-fluoro-4~-methylphenyl)butyl]thiourea

15 Compound IV’.15
20 '
m.p. = 129°C (ol D = 44 .4° (¢ = 0.81 CH;Cl,);

ee = 99%
e N-[(S)-1-(3-fluoro-4-methylphenyl)pentyl]thiourea
Compound IV’.16

20
20 m.p. = 124°C [(1]D = +4.6° (c = 1.4 CHCl,);

eé = 97%

e N-[(S)-2-cyclopropyl-1- (3-:E1uoro-4-
methylphenyl)ethyl]thiourea Compound IV’.17
m.p. = 91°C [oc]Z; = +55.4° (cp = 0.9 CH:CI1l;);

25 ee = 99% - S e e



20 [a] D= +33.5 (¢ = 0.48 nethanol); ee = 90%
[(S)-1-(3-fluoro-4-nethyl phenyl)butyl]thiourea 15 Conpound IV . 15 20
P.-= 129C (a] D =44.4 (c = 0.81 CHC12) ; ee = 99%
[ (S)-1-(3-fluoro-4-nmethyl phenyl)pentyl]thiourea Conpound IV .16 20 20
P. = 124C[a] D= +4.6 (c = 1.4 CH2C12) ; ee = 97% _
[ (S)+2-cycl opropyl -1-(3-fluoro-4- met’ yl phenyl ) et hyl ] t hi ourea Conpound
IV .17 22 MP. =91C[a] D= +55.4 (cp = 0.9 CH2C12) ; 25 ee = 99% 77
N-[(S)-1-(4-fluoropheuyl)butyl]thiourea Conmpound XVI. 16 1H NVR 7.21-7.28
(m Ar, 2H);s 6N99{8)02~(4r£lnordbhenyd) Bty ]thiioutdn 5. .71 (s, NH2, 2H);
4.35-4.60 (m 5 CH, 1H); 1.65-1.85 (m CH2, 2H); 1.18-1.45 (m CH2r 2H)
0.86-0.93 (m Cegposey IV2218/a] D = +49 (c = 0.95 CH2C12) ; ee = 98.4%
S) - 2-cycl opropyl -1-(4-chl orophenyl )ethyl] thiourea Conpound XVI. 19
((9) Y Eﬁ £3£: 7521—7.28 8m, X?? 2H¥;16.99—7.09'(m,n2r, 2H) ;
6.75 (s, NH, 1H); 5.71 (s, NHz, 2H); 4.35-4.60 (m,
5 CH, 1H); 1.65-1.85 (m, CHz, 2H); 1.18-1.45 (m, CHy,
2H) 0.86-0.93 (m, CH3, 3H).

22
[a]I) = 449° (c = 0.95 CHxCl;); ee = 98.4%.

e N-[(8S)-2-cyclopropyl-1-(4-chlorophenyl)ethyl]lthiourea

- Compound IV’.19
23
10 m.p. = 93.7°C [a] D = +53° (¢ = 0.5 CHzCl.);

ee = 99.1%.
e N-[(8)-2-cyclobutyl-1l-(4-fluorophenyl)ethyl]lthiourea
Compound IV’.20
‘m.p. = l04°cC [a]?;) = -21° (¢ = 1 methanol);

15 ee = 98.5%
e N-[(8)-2-cyclopropyl-1-(4-bromophenyl)ethyl]thiourea
Compound IV’.21 |
m.p. = 130°C [0!.]?;) = +57° (¢ = 0.67 CHyCl,);

ee = 98.3%.

20 e N-[(S)-2-cyclopropyl-1-(3,4--
methylenedioxyphenyl)ethyl]thiourea Compound IV'.22l
m.p. = 125°C [a]i? = +63°% (c = 0.75 CHCl;);

ee = 96.7%.



10 mp. = 93.7C[a] 23 = +53 (c = 0.5 CH2C12) ; D ee =99.1% N
{S)-2-cyclobutyl-I-(4-fluorophenyl) ethyl] thiourea Conpound IV . 20 20
mp. = 104C [a] D = -21 (c = 1 nethanol); 15 ee = 98.5%

I\k[(S) 2-cycl opropyl -1 -(4-broi nophenyl)ethyl] thiourea Conpound IV .21 20
m'p. = 130C (a] D = +57 (c = 0.67 CH2C12) ; ee = 98.3% 20

N-[(S)-2-cycl opropyl-1-(3,4 nmethylenedigxyphenyl)ethyl]thiourea Conpound
V.22 19 mp. = 125C[a] D= +63 (c = 0.75 CH2C12) ; ee = 96.7% ti 78
. Second net hod a) ‘Production by chromat ography of thioureas in

enantiomeri i oL (£ 1Ko §9%9 fromthioureas enriched in one enantioner: 5
N[(S)-2-¢ g—m—mﬁ—pi enyl-ethyl]thiourea Conpound IV ..10 Starting
;wSt g%a maﬁé WP COBE&il Btk 6y ShENRRESGPEERFSoE NEn B ERL Y1 AT 0duct (ee

enantiomeric form (ee > 99%) from thioureas enriched in

—

one enantiomer:
5 e N-[(8) -2-cyclopropy1-1-pheny1ethy1] thiourea
Compound IV’.10
Starting with a mixture containing the S
enantiomer as the majority product (eé 95.8%) ,: and
after separation by chromatography on a Chiracel 0OJ
10 phase eluting with 97/3 isohexane/ethanol, the pure S
enantiomer is obtained (ee 100%)

19 '
m.p. = 84° [Oc]D = +59.3° (c = 1.06 CHCl;).

o N-[(8) -2-cyc16propy1-1- (4~-fluorocphenyl)ethyl]thiourea
Compound IV’.23
22
15 m.p. = 105° [a] D = +61.0° (c = 0.53 CH,Cl,):;

ee = 100%
e N-[(8)-1-(3-fluoro-4-

metho::ymethylphenfl) butyllthiourea Compound IV’.24

1H NMR: 7.39-7.46 (m, Ar, 1H); 6.93-7.07 (m, Ar, 2H
20 and NH, 1H); 5.85 (m, NHz, 2H); 4.45 (s, O-CH;, 2H);

4.35 (m, CH, 1H); 3.38 (s, OCH;, 3H); 1.59-1.88 (m,

CH-CH>-CHz, 2H); 1.18-1.40 (m, CH;-CH,-CH;, 2H); 0.85-

0.92 (m, CH,-CH3, 3H).

19
[OL]D = +30.5° (c = 0.77 CHCl;); ee = 100%.

25 e N-[(8S)-2-cyclopropyl-1-(4-methylphenyl)ethyl]thiourea
Compound IV’/.25



af.ter separation by chromatography on a Chiracel Q) 10 phase eluting with
9%/ 3 i sohexane/ ethanol, the pure S enantiomer is obtained (ee 100% 19
mp. =84 [a] D= +59.3 (c = 1.06 CH2Cl12) .

N<[ (S) - 2-cycl opropyl -1 -(4-fluorophenyl)ethyl]thiourea Conpound IV . 23 22
15 mp. = 105 [a] D= +61.0 (c = 0.53 CH2C12) ; ee = 100%
N-[(S)-1-(3-fluoro-4 nethoxymet hyi pheny?9butyl] thiourea Conmpound |V .24
"HNWR 7.39-7.46 .(m Ar, 1H); 6.93-7.07 (m Ar, 2H 20 and NH, 1H); 5.85
(m NH2r 2H); 4.45 (s,. OCH2, 2H); 4.35 (m CH, 1H); 3.38 (s, OCH3, 3H); -
1.59-1.88 (m ‘6HNEE2- GHA0-ZHRO; (in,1%x]. 481)(Mm6 G- @2 §8H3.1:83H) 5. 7% 85-
0.92 (m CH2-CH3, 3H). 19 [a] D= +30.5 (c = 0.77 CH2C12); ee = 100% 25

N-[(S)-2-cycl opimpyNH, - @) retdhWB3pHeny ICEet ) ];t 12.3ur ea, QHypoBHY ;I V' .25 79

IH NVR 7.10-7.20 (m Ar, 4H); 6.93 (m NH, 1H); 5.75 (m NH2, 2H); 4.43

(m CH, 1H); 213634 .TCH3m3E:, 2H2- D.A®D-0M59CH2, TH) ar@ 40:0.59 (m CH

and CH2, cyclopropyl, 3H); 0.04-0.13 (m CH2 cyclopropyl, 2H). 19 5 [a] D

= +75.50 (¢ = Gyt 3By 0.0he@.13 (m, CH; cyclopropyl, 2H).
1 _

[(1]D = +75.5° (c = 0.42 CHyCl;); ee = 100%.

® N-[(8)-1-(3,4-methylenedioxyphenyl)butyl]thiourea
Compound IV’/.26

20 -
F = 140°C [o] D = +40.3 (¢ = 1.18 CH,Cl,);

ee = 100%.

10 b) _'Production, by chromatography, of optically active
thioureas (ee > 99%) from racemic thioureas. |
® N-[(8)-l1l-phenylpentyllthiourea Compound IV’.27

Starting with racemic N- (1~

phenylpentyl)thiourea, and after separation by

15 chromatography on é Chiracel OJ phase eluting. with 95/5
isohexane/ethanol, the S enantiomer is obtained in an
enantiomeric purity of 99.8%.

19
m.p. = 147°C [()(..]D = +46.0° (c = 1.00 CH,C1l,).

20 PREPARATION OF THE NH AMTNOTHIAZOLES IN THE FORM
OF AN ENANTIOMERS

Compound II’

° [4- (2-Chloro-4-methoxy-5-methylphenyl) -5-
25 methylthiazol-2-yl]~-[(1R)-1-(4-fluorophenyl)-2-

methoxyethyl]amine Compound IT’.1 *



N[(S)-1-(3, 4 met hyl enedi oxypheayl ) butyl Jthiourea Conpound IV .26 20 F =

f40C [a] D = +40.3 (c = 1.18 CH2Cl2) ; ee = 100% 10 b) Production, by

chromat ography, of optically active thioureas (ee > 99% fromracenic

t:hi oureas. N [(S)-1-phenyl pentyl)thiourea Conpound IV .27 Starting with

racem ¢ N-(1- phenyl pentyl)thiourea, and after separation by 15

chr omatography on a Chiracel 0J phase e?gtlng with 95/5 isohexane/ethanol,

the S enantionmer is obtained in an enantioneric purity of 99.8% mp. =

147C [a] 19 D = +46.0 (c = 1.00 CH2C12) . 20 PREPARATI ON OF THE NH

ANl NOTHXAZOLES | N THE EORR gOf1ANSEWANT ) ONERS -Bapousid (2I''-chloro-

[ 4- (2- Chl or 0- 4- met hoxy- 5- net hyl phenyl )-5 25

met hyl t hi azol” 2methokytRY ~trethyfilpbenyphempppnz 1 -weeh d€papegndan ne Conpound

II'.1 80 4.23 g &14.5 mmol ) of 2-brono-I1-(2'-chloro :
- met hoxy- 5TIdethy BpdedyR) plofan- mmgﬁé e@o#yéeﬁ@ylamnns)aaﬁdadd@dni (30

nnDI) of trieth Ian1ne are_added. to g (14.3 mmol )_of thiourea

(Conpound | VEP) 3528 gsdilged mwoié ﬁﬁ 5?18PH§HOﬂCkWEEn¥%%€%|éﬁ mxture is

f h
StLTTed 3l 90 LT Ra"SW 570y b3 LiRn conoRpl dled uden edueqd

stirred at 90°C for 3 hours and is then concentrated
under reduced pressure. The residue is taken up in
200 ml of dichloromethane and 100 ml of water. The
organic phase is washed with saturated sodium chloride
10 solution, dried over anhydrous sodium sulphate and
evaporated to dryness. The crude extract is purified by
chromatography on a column of silica gel, eluting with
4/1 (wv/v) cycldhexane/ethyl acetate. 5.27 g (12.5 mmol)
of Compound II’.1 are obtained; yield = 87%; MS (MH')
15 421.
'H NMR: 7.34-7.44 (m, Ar, 2H); 7.0-7.09 (m, Ar, 3H);
6.83 (s, Aar, 1H); 5.87 (d, NH, 1lH); 4.57 (m, CH, 1H);
3.81 (s, OCHs;, 3H); 3.46-3.62 (m, OCH;, 2H); 3.35 (s,
OCH;, 3H); 2.14 (s, CH, 3H); 2.04 (s, CH;, 3H).
20 The following intermediate compounds were

obtained in the same way:
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The
dried over anhydrous sodi um

The crude extract

200 m of dichloronethane and 100 m of water.
wi-t h saturated sodi um chl ori de

10 sol uti on,
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4.57 (m CH,
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of Conpound |1’
NH,
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5.27 g (12.5 mmol)
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PREPARATION OF THE N-SUBSTITUTED AMINOTHIAZOLES

IN THE FORM OF AN ENANTIOMER

EXANPLE 25_

5 [4-(2-Chloro-4-methoxy-5-methylphenyl)-5-methylthiazol-
2-yl]1-[(1R)-1-(4-fluorophenyl)-2-methoxyethyl]prop-2-
ynylamine |

A solution of 2.5 g (5.9 mmol) of Compound
IT7’.1 in 30 ml of dimethylformamide is stirred at 0°C
10 and 260 mg (6.5 mmol) of sodium hydride in 60% iﬁ oil
are added. The.reaction mixture is stirred for 20
minutes at 0°C, followed by addition of 0.83 ml
(7.5 mmol) of an 80% solution of propargyl bromide in
toluene. The reaction mixture is stirred for one hour
15 at 10°C, followed by addition, at 0°C, of 2 ml of
ethanol and then 50 ml of water. The mixture is
extracted with 200 ml of ethyl acetate. The organic 
phase is washed with water and then with saturated
sodium chloride solution, dried over anhydrous sodium
20 sﬁlphate and theﬁ evaporated to dryness. The crude
Iresidue'is chromatographed on a column of silica'gel,
eluting with 9/1 (v/v) cyclohexane/ethyl acetate.
2.14 g of a gummy pure product are obtained;
yield = 80%; MS (MH") 459
25 'H NMR: 7.37-7.46 (m, Ar, 2H); 7.14 (s, ar, 1H); 6.95-
7.07 (m, Ar, 2H); 6.81 (s, Ar, 1lH); 5.54 (m, CH, 1H);

4.15 (dd, J: = 18 Hz, J2 = 2.4 Hz, CH;-N, 1H); 4.00-4.08
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89 PREPARATI ON OF THE N- SUBSTI TUTED AM NOTHI AZOLES | N THE FORM OF AN

ENANTI OVER  EXAMPLE 25 5
[ 4- (2- Chl or o- 4- et hoxy- 5- net hyl phenyl ) - 5- et byi t hi azol -
2-yIT-[(1 R -1-(4-fl uorophenyl)-2-nmetho t hyl ] prop- 2-

(m, OCH,, 2H); 3.98 (dd, Jy = 18 Hz, J, = 2.4 Hz, CH-N,
1H); 3.82 (s, OCHs, 3H); 3.40 (s, OCH;, 3H); 2.18 (t,
J = 2.4 Hz, CH propargyl, 1H); 2.17 (s, CH;, 3H); 2.16
(s, CH;, 3H).

19
5 [oc]D = -127°C (c = 0.99 CH,Cl,)

Supercritical chiral HPLC : ee = 99.4%

Q=" ick Lozt ch 4000 -3calT n ~" ~7pp:,= E MLo OR .
=r U ,4LLo,. Ulz NNO09200 az pt~M 0OV



ynyl ainine A solution of 2.5 g (5.9 nmmol) of Conpound 111.1 in 30 m of
dimethylformam de is stirred at 0OC 10 and 260 ng (6.5. mol) of sodi um
Hydri-de in 60%in oil are added. The reaction mxture is stirred for 20
mnutes at 0C, followed by addition of 0.83 m (7.5 mmol) of an 80%
solution of propargyl bromde in toluene. The reaction mxture is stirred
for 6ne hour 15 at 10C, followed by addition, at 0C, of 2 m of ethanol
and then 50 m of water. The m xture is extracted with 200 m of ethyl
acetate. The organic phase is washed with water and then with saturated
sodi um chl oride solution, dried over anhydrous sodium 20 sul phate and then
evaporated to dryness. The crude residue is chronmatographed on a col umm of
silica gel, eluting with 9/1 (v/v) cycl ohexane/ethyl acetate. 2.14 g of a
gummy pure product are obtained; yield = 80% M (MH) 459 25 1H NWVR
7.37-7.46 (m Ar, 2H); 7.1 s, Ar, 1H); 6.951 7.07 ( Ar, 2H}; 6.81 (s,
Ar, 1H); 5.54 (m CH, 1H); j J, = 18| Hz, J2 2.4 Hz, JCH2-N, 1H)
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4.00-4.08 90 (m ocH2, 2H)| :| 3.98 (dd, . = 18 &z, J2 =2.4 Kz, CH2-N,
1H) ;- 3.82 (s, OCH3r 3H) ; B[40 @s, QCH3Z 3H)|; Z318 (I, = 2|4 Hz, CH
propargyl, 1H; 2.17 (s, CH3| 3HE 2.]16 &(s, 3-13,§3H) 5 [& 19 p = -127C (C
= 0.99 CH2Cl12) Supercriti cag chg_ral HPL§ . ee :q9.400 2
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PCT/ERCE701995 CLAIM5 1. Conpounds, in racemc forn1or in
pure enantioner, of formula: 5 RS R4 SN-CH- RT YR R3 ~ 1| R,

which R1L and R2 may be identical_or different

|ndependentl gb(géiﬂﬁ a hal ogen aton19§ hydr oxy (cn?<¥3%54§>°1%?5
(C1-Co)al kyl; an aralkyl in which the aryl portion is (C6-C8) and the

al kyl portion i's '

CLAIMS

1. Compounds, in racemic form or in the

form of a pure enantiomer, of formula:

in which
- R; and Rz, which may be identical or different, each
10 independently represent a halogen atom; a hydroxy
(C1-Cs)alkyl; a (Ci;-Cs)alkyl; an aralkyl in which the
aryl portion is (Ce-Cg) and the alkyl portion is
(C1-Cs); a (C1~Cs)alkoxy; a trifluoromethyl group; a
nitro group; a nitrile group; a group -SR in which R
15 represents hydrogen, a (Ci-Cs)alkyl or an araikyl in
which the aryl portion is (Cg-Csg) and the alkyl
portion is (C1-Cs); a group -S-CO-R in which R
represents a (C;-Cs)alkyl or an aralkyl radical in
which the aryl portion is (Cs-Cs) and the alkyl
20 portion is (Ci1-C4); a group -COORa in which Ra
represents hydrogen or a (C;~Cs)alkyl; a groﬁp
~-CONRaRb with Ra and Rb as defined above for Ra; a
group -NRaRb with.Ra and Rb as defined above for Ra;

a group ~CONRcRd or -NRcRd in which Rc and Rd



(d-A4) ; a (C1-C5) alkoxy; a tri f luoronethyl group; a nitro group; a
nitrile group; a group -SR in which R 15 represents_hydrogen, a ,
(Cl-C5).al kyl or an aralkyl in which the aryl portion is (CG C8) giwd t he

atkyl portionis (Cl-C4); a group -S-CO-R in which
(€1-C5)al kyl or an aral kyl radical in which the arylmmlmﬂummlmﬁlb) and
the al kyl 20 portion is (Cl-C4); a groBB -COORa in whi €h Ra ®represents
hydrogen or a (Cl-C5)al kyl; a group -CONRaRb with Ra and Rb as .defined
above for Ra; a group -NRaRb with Ra and Rb as defined above for Ra; a
group -CONRcRd or -NRcRd in which Rc and Rd 111111112112111111111 11111 il
1111 99 ¢ L a sconstinstet with vithe nheregen ogeom at@which vithesh a¥Ry are
attached, a 5- to 7-nenbered heterocycle or a group _-NHCO NRaRb with Ra
and Rb as defi reftaghrd far5RaEo - ﬂBeIPIe‘?)’F%@elFﬁ‘ em%b%n XF & IERUBlef i ned

above for RI 5 and R2: or a_Iternatlv C ! R3. when the
latter substitUTNECQNRERR WA rB%o%IPg %‘Pﬁ 3s <§e€+ %}@015( R?n V\/m ch X
i ndependent |y represents a an oxygen or atom

represents hydr %Y gs'n &8%}?@{) I a%‘or nyl
group; al ogen or a (C3- C5) cycl oal kyI group; - R5 rep_r esents an
al kenyl 3td 'bon atons; an alkynyl of 3 to 6 carbon atons; a

cyano( Cl1- CG) aI k&l‘ alternatlvely R; constitutes with Ri;, when the
latter substitutes the phenyl in position 5, a group
. =X-CH,;-X- in which X independently represents a _CHz
or an oxygen or sulphur atom;

10 - Ry represents hydrogen, a (Ci-Cs)alkyl; a
hydroxymethyl group; a formyl group; a halogen atom;
or a (C3-Cs)cycloalkyl group;

- Rs represents an alkenyl of 3 to 6 carbon atoms; an
alkynyl of 3 to 6 carbon atoms; a cyano(C;-Cg)alkyl;

15 a (Ci1-Cs)alkoxy:;

- Rg represents a (C1-Ce)alkyl: a
(C1-Cs) alkoxy (C1-C3)alkyl; a (C3-Cs)cycloalkyl; a
(C3-Cs) cycloalkyl (C1-Cg)alkyl; a
(C1-Cs) alkylthio (Cy-Cs)alkyl; a

20 (Cl—Cs)alkylsulphoxy(cl-C3)alkyl; a
(C1-Ce)alkylsulphodioxy (Ci1-C3)alkyl;

- Ry represents a phenyl which is unsubstituted, mono-,
di- or trisubstituted in position 3, | 4 or 5 with a
halogen, with a (C;-Cs)alkyl, with an -0-CH,-0- group

25 on two neighbouring carben atoms of the phenyl, with
a -CF3;, -NO; or -CN, with a group -COORg or —CONRgRg

or with a group -CH,ORg in which Rg and Ry represent a



15 a (C1-C4) al koxy; - R6 represents a (Cl1-C6) alkyl; a (Cl1-C6) al koxy
(C1-C3) alkyl; a (C3-C5) cycloalkyl; a (C3-C6) cycloal kyl (Cl-C8) alkyl; a
(d - C6) —atkythi-o{(C-C3)al kyI ; a 20 (C1-C6) al kyl sul phoxy (C1-C3) al kyI
a: (Cl-Co6) al kyl sul phodi oxy -C3) alkyl; - R7 represents a phenyl which

K unsubs |- or trlsubstltuted in position 3, 4 or 5 wth
a hal ege“"mmﬂ"mmﬂmgl kyl, with &80-O CH2-O group 25 on two

nei ghbouri ng &arbor® atong of the phenyl, with a -CF3, -NO2 or -CN, with a
group -COORS or -CONRBR9 or with a group -CH2OR8 in which R38 and R9
represent a I1"1"1T1T"111~1TIVIIl~~1111 100 GL MS (C1-C3) alkyl, OR1O in
whi ch R10 repre€enfs) alkyl- QE)anLnyWhlGh Bi¢ aremneassnits R represents a
pyridyl, thiophene, pyrazolyl, imdazolyl, (C3-C5) cycloalkyl or (C3-C6)
cycl oal kyl (Cl- (@)‘Caﬂk}ykyl{s OF obtermrt hpely | Rn ZeRUeSefet dbf, the hydrat es
t hereof and/or the oIv tes t hereof. 2. Conpaunds accaqrdi ng to Claiml,
characterized ¥4 Hﬁié‘f iopbengyq myrazghvdy i 4Rz C]d/favzlrrtlcal or different,

akoxy: - R r apratal e FiaPbet o PEbd it eRa RSPt © (T
5 group; ' |
" the addj_.ti'on salts thereof, the hydrates thereof and/ or
the solvates thereof. _
2. Compounds according to Claim-1,

characterized in that:

10 - Ry and Rz, which may be identical or different, each
independently represent a halogen atom; a
(Ci-Cs)alkyl; a (Ci-Cs)alkoxy;

- R;3 represents hydrogen or is as defined above for R;
and Ry;

15 - Ry represents é (C1~Cs)alkyl group;

- Rs; represents an alkenyl of 3 to 6 carbon atoms; an
alkynyl of 3 to 6 carbon atoms;

- Rg represents a (C;-Cg)alkyl; a
(C1-Cg) alkoxy (C1-Ci)alkyl; a (C3-Cs)cycloalkyl; a

20 (C3-C¢) cycloalkyl (C1-Cs)alkyl;

- Ry represents a phenyl which is unsubstituted or
mono~ or disubstituted in position 3 or 4 with a
halogen, a (Ci;-Cs)alkyl group, a group —-CH,ORg in
which Rg represents a (C1-Cs)alkyl or with an -

25 O-CH,-0- group in position 3, 4; or alternatively Ry

represents a (C3-Cs)cycloalkyl group.



and R2; 15 - R4 represents a (Cl-C5) al kyl group; - R5 represents an

al kenyl of 3 to 6 carbon atons; an alkynyl of 3 to 6 carbon atons; - R6
fepresenrs—a—tei—eﬁT—a%kar—a (C1- C6) al koxy(C1-C3)al kyl; a

(C3-Ch) cycloal kyl : C3:- C6) cycloal kyl (Cl-C6) alkyl; - R7 represents
a’ phenyl I uj ted or nono- or disubstituted in position 3 or
4 with-a h al kyl gro@pl a group -CH2OR8 in which R8
represents a (Cl- C3) aIkyI or with an 25 O CH2-O group in position 3, 4;
or alternatively R7 represents a (C3-CS) cycloal kyl group. | 1llIhllj
OJifrrrro1ar 11 113 101 L M 3. Conpounds according to either of Cains 1
and 2, in racemc forn3or i%mpmr&@smoéondimgetoeeimhénmaf,C.'bé.irhsrrrul a: 5
HO9C 3YN - H Re (I.t) 5 R and in which Rl, R2, R3, R5, R6 and R7 are

as -defined fbramél;; R vRtembe fommaeldi i otheafoxmt dEragpure he hydr at es
t hereof and/or the solvates thereof. 10 4. Conpounds according to C aim 3,
in raceni c FRARYHPMER, t9f Fo¥mbA: a pure enantiomer, of fornula (1.2):

5

HyC._S N—GH—R,
I

{@n

and in which R;, Rz, Ri, Rs, R and R; are as defined for
(I), as well as the addition salts thereof, the
hydrates thereof and/or the solvates thereof.

10 4. Compounds according to Claim 3, in
racemic form or in the fdrm of a pure enantiomer, of

formula (I.2):

Y 4

- (12)

15
in which R;, Rz, R3, R¢ and R; are as defined for (I), as
well as the addition salts thereof, the hydrates

thereof and/or the solvates thereof.



Y, Re N (L2) 2 15 in which Rl, R2, R3, R6 and R7 are as defined for (I)
as well as the addition salts thereof, the hydrates thereof and/or the
Solvates thereof. 102 ~11111111111110il1111111111+€+—s—5—Conpounds
according to any one of Clainms 1 to 4, characterized in I Samh N
position 5 of the phenyl. 6. Conpounds accord| ng tc”m“”“ﬁmmmﬁm 5
from - [4-(2-chloro-4-nethoxy-5- nethyFB enyl ) - 5- w s e

met hyl t hi azol -2-yl ][ (1R)-(1- (3-fl uoro-4-

met hyl phenyl ) - 2- net hoxyet hyl )] prop- 2- ynyl am ne hydrochl ori de (Exanple 31)
10 [4-(2-chloro-4-net hoxy- 5- rrethyl(gilhen yl)-5-

met hyl t hi azol - 2- yl ] [ ( 155) - ( ICHFRINRBS 1 3FTPIFRLRT 2L RYY afReCRy L8RP Or i de
(Exampl e 33) 2;4 (2-chloro-4 nmet hyl

henyl
oty ¢ i ot 68y (SR aT St ErOp B rTat R L bghReR AT 5 28y ani ne
hydr ochl ori de}hér%frrpl e 34) - _
[ 4- (2-chl or & hoxyphenyl ) - 5- net hyl t hi azol - 2-
yl11(18)-(2- CyC|OprOpyéil_QE§H¥$&ﬁ§¥|gé8598i3§ to Claim 1, chosen

5 from:

[4- (2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1] [ (1R)-(1-(3-fluoro-4-~
methylphenyl) ~2-methoxyethyl) lprop-2-ynylamine
hydrochloride (Example 31)

10 - [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1] [ (1S) - (1-phenylbutyl) ] prop-2-
ynylamine hydrochloride (Example 33)

- [4-(2-chloro—4-methoxy—5—methylphenYl)—5—
methylthiazol-2-y1] [ (18)-(2-cyclopropyl-1-

15 phenylethyl) lprop-2-ynylamine hydrochloride (Example
34)

- [4-(2-chloro-4-methoxyphenyl)-5-methylthiazol-2-
yl][(1S)—(2—cyclopropyl—1-pheny1ethyl)]prop—z;
ynylamine hydrochloride (Example 35)

20 - [4—(2—chloro—4—methoxy-s—meﬁhylphenyl)—5-
methylthiazol-z—yll[(IS)—(2—cyclopropy1¥1—(4—
fluorophenyl)ethyl) Iprop-2-ynylamine hydrochloride
(Example 36) _ _

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-

25 methylthiazol—zéyl][(1S)-(1—phenylpenty1)]prop—z—

ynylamine hydrochioride (Example 37)



ynyl am ne hydrochl ori de (Exanple 35) 20 -

[Z-(2-chl oro-4-net hoxy- 5-net hyl phenyl ) - 5-

met hyl t.hi azol - 2- yI][(1S) (2-cycl opropyl -1 -(4-

fiuorophenylp I&ﬂlnylanine hydr ochl ori de (Exanple 36) -

(4-(2-chlor hyl phenyl )-5 25

nethylbhlazo phenyl pent 03 pr op- 2- ynyl ani ne hydrochlorlde
(Exanpl e 37) 111111111111111111111111111111 c Ms 103 -

[ 4- (2- chl or 0- 4- met hoxy- 5- et hyl phenyl ) - 5-

met hyl t hi azol - 2-yl ][ (1R) - ( 2- net hoxy- 1| - (4- nethoxynethylphenyl) et hyl)]
prop- 2-ynyl am npd- (@%bh&bﬂmﬁ4fmeﬁﬁbxwﬁﬁfmemhyzphenyl) ~-5-

[ 4- (2- chl or 0- 4- met hoxy- 5- met hyl phen -5- methylthiazol-2-yl][(1S)-(1-(4-

met hoxymet hyi prreeshybdniazgl ﬂmlhizh@)ahQTthMQ%VU%hlﬁT|de (Exanpl e 42) -
[ 4- (2-chl or o- 4- met hoxy- 5- net hyl phenyl )-5-_10- nethylthlazol 2- yI][(lS) (1 (4

fIuorophenyl)péﬁ??¢9¥¥ﬁ%ﬁh¥ﬂ®h@¢¥%ﬁ?l ﬁ%H}E%9PtﬁT¥E¥ TB@pl e 45) -

[ 4- (2-chl oro- 4- ) met hyl t hi azol - 2- yI][(1S)- 15

(cycl opropyl ph ¥¥995¥% égééwéx#aﬁ$he hydrochl ori de (Exanple 47) -

e o e e PRI Fornomeny) 5
methylthiazol-2-yl][(1S)~-(1-(4- '
methoxymethylphenyl)pentyl) ]prop-2-ynylamine
hydrochloride (Example 42)

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-

10 methylthiazol-2-y11[(1S)-(1-(4-"
fluorophenyl)pentyl) ] prop-2-ynylamine hydrochloride
(Example 45)

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-yl]1[(18)-

15 (cyclopropylphenylmethyl) ]prop-2-ynylamine
hydrochloride (Example 47)

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1]1[{18)-{(1-(3-fluoro-4-
methylphenyl)pentyl) ]prop-2-ynylamine hydrochloride

20 (Example 49)_

- [4-(2-chloro-4-methoxy-5-methylphenyl) -5-
methylthiazol-2-yl1l][(1S)~(2-cyclopropyl-1-(3-fluoro-
4-methylphenyl)ethyl) ]prop-2-ynylamine hydrochloride
(Example 50)

25 - [4-(2-chloro—4-methoxy—5—methyl§henyl)—5—
methylthiazol-2-yl1] [(18)-(1- (4~



nethylphenyl)pentyl)] prop-2-ynyl am ne hydrochl oride 20 (Exanple 49) -
[ 8- (2-chl oro- 4- net hoxy- 5- et hyl phenyl ) - 5-
wethxl;hiazoI-2-y|][(1S)-(2-cycIopropyI-I-(S-fIuoro:‘-*-*“"‘“*-——-—-

4- et hyl phenyl ) et hyl ) ) prop- 2-ynyl am ne hydrochl ori de- ' 50) 25 -

[ 4- (2- chl or o- 4- met hoxy- 5- met hyl phenyl ) - 5- net hyl t hi azdl IM 4

104 11111111111110 C iitlttttiitrti ft88rophenyl) but ¢ Pyop ni ne

hydrochl ori de (Exanple 51) - [4-(2-chloro-4-nethoxy-5-nethyl phenyl)-5- - _

met hyl t hi azol -2-yl'][(1S)-(1-(3-fluoro-4- 5

met hoxynet hyl phenyl ) but yl )] prop-2-ynyl anmi ne hydr.ochl orjde_ (_Exanple 52)

[ 4- (2-chl or o- 4fH#Pﬁ@P§7@5WH=éE’h‘§FN&HéW°P-'@-‘YﬂY13m1ne hydrochloride

nethylthiazoI-3-élg&é%g%ﬁ§2-cyclopropyl-I-(4- chl or ophenyl)

et hyl )] prop- 2- : drochloride 10 (Exanmple 53) -

[ 4- (2-chl oro- 4- et hoxy-5- net,hyl E%p L§$5- ' _E_ -

nethylthiazo|-ig§ﬁ [é%%PFPbﬁﬁéF&' P&b ety IoRS A siveny1 ) et hyl)]

prop- 2-ynyl am I lori_de . - | €36k 18 -nm_a_

[4-(2-ch|oro-4?§%?%%§§$%?%%t%ypgﬂgﬁagﬁ-g} QB Eauoro 4

met hyl t hi 8zol - iyl bbb A phenh A1) 15 op -2 -ynylami
Ié%ynylansne hyJH%%ﬁF%riagurfE?gﬁ%le_55)

f1 uorophenyl)ethyl)]prop-
hydrochloride (Example 52)

[4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1l] [(18)-(2-cyclopropyl-1-(4-
chlorophenyl)ethyl) lprop-2-ynylamine hydrochloride
10 (Example 53)

- [4—(2—chloro—4—methoxj—5-methylphenyl)—5-
methylthiazol-2-y1] [(1S)-{(2-cyclopropyl-1-(4-
'methylphenyl)ethyl)]prop—2—ynylamine hydrochloride
(Example 36)

15 - [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1][(1S)-(2-cyclobutyl-1-(4-
fluorophenyl)ethyl) lprop-2-ynylamine hydrochloride
(Examplé 55)

- [4~(2-chloro-4-methoxy-5-methylphenyl)-5-

20 methylthiazol-2-yl] [(1S)-(2-cyclopropyl-1-(4-
bromophenyl) ethyl) ]prop-2~-ynylamine hydfochloride-
(Example 56) |

- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1l][(1S)-(2-cyclopropyl-1-(3,4-

25 methylenedioxyphenyl)ethyl) Jprop-2-ynylamine

hydrochloride (Example 57)



- [4-(2-chl oro-4-net hoxy- 5- net hyl phenyl )-5 20

met hyl t hi azol -2-yl ] ((1S)-(2-cycl opropyl -1-(4- bronophenyl)
ethyl)Lpnap_2_¥nyLaﬁ¥ne~hydfochIorlde (Exampl e 56) -

[4- (2-chl or o- 4- met hoxy- 5- met hyi phenyl) -5-

net hyl t hi az u cyclopropyl (3,4- 25
met hyl enedi ﬂmﬂmwln&mﬂ Improp 2- ynyllgﬁl ne hydrochl oride (Exanple 57) j,

y _ 11111111 *11%11 VMY 111 105 * CL M- _
[ 4- (2-chl or o- 4- met hoxyphenyl ) - 5 met hyl t hi azol - 2-
I 1S)-(2-cycl opropyl-1-(3-fluor | phen I rop- 2-ynyl am ne
%yLE (()Ch|) 0§| déy [(45}:() iy o;@( t% xyphenyﬂy 5D me%))ltth Y 2)le 2P-<-yny
[ 4- (2, 4- di met hoxy. thy azol
yl] [(13)-(2-cyé?iﬁdpf‘<}@ Crr}ﬁs;dﬁ%’ T T %wld’r?errﬂﬂ ‘ethyl)]
prop- 2-ynyl am ne (
[ 4- (4- met hoxy- f‘%%r?&‘%l ﬁ%%y ])) l:}?% hy@ﬁlaazn&nez hyft}‘ ochloride
yl1[(1S)- (2- Cyc | (3 fl uoro-4- nethyl phenyl) _
et hyl )] prop- 2- yny a ne ydrochlorlde (Exampl e 60) -
[4-(2-chl gro=4-met RN Ny Iheny1) - 5—methylth1azol -2-

nmet hyl t hi azol - 2-vyl ((18) (1-(3,4- 15
net hyl enedi oxyghanyd)d)ut od Jdvirirdpyi lani nee Tysiioahd ori de (Exanpl e 61) as

wel | as the correspondi ng bases, the other addition
methylphenyl)ethyl) ]prop-2-ynylamine hydrochloride
(Example 59)
- [4—(4-methoxy—2,5—dimethylpheny1)-5—methylthiazol—2—'
10 vy1]1[(1S)-(2~-cyclopropyl-1-{(3-£fluoro-4-
methylphenyl)ethyl)]prop—z-ynylamine hydrochloride
(Example 60) | |
- [4-(2-chloro-4-methoxy-5-methylphenyl)-5-
methylthiazol-2-y1][(1S)-(1-(3,4-
15 methylenedioxyphenyl)butyl) lprop-2-ynylamine
hydrochloride (Example 61)
as well as the corresponding bases, the other addition
salts and the solvates and/or hydrates thereof.
7. Process for preparing the compounds of
20 formula (I) according to Claim 1, characterized in that
these compounds are obtained by alkylétion of the

compounds of formula:

R, S\l,NH-CHRsH,.
lN | @




salts and the solvates and/or hydrates thereof. 7. Process for preparing
the conmpounds of 20 fornula.(l) according to Claim1l, characterized in
t#at | these conpounds are obtained by al kylation of the conpounds of

formula: R4 SNHCHRBR7 R3' Il N Ra R 106 1ID H—3HNH+—HAT~1 1

L:-Ms in which Rl, R2, R3, R4, R6 and R, are as defined for 1) _

Phar maceuti cal conposition, 5 characterdidfed in that ummnj‘lﬂ’mm“mound
according to any one of Claims 1 to 6 as active pri nomsRINISIE a
conmpound according to any one of Clains 1 to 6 for the preparation of

medi cinal products intended for preventing and/or treating CRF- 10
dependent conditions. 10. Use of a conpound according to any one of d ains
1to 6 for the preparation of a medicinal product intended for
preventi vel yinrwbieht RvelB, FseaRinResw@ngsRirarat a8 defidnefofisr and nore
generally 15 in the treatnent of any pathol ogy involving CRF, chosen from
Cushing' s di $§€4se, neuropsychiatric disorders such as depression, anxiety,

pani c, obessive conpul sive _disorders, npod di sorders, post-traunmatic
stress, 8. Pharmaceutical composition,

5 characterized in that it contains a compound according
to any one of Claims 1 to 6 as active principle.

9. Use of a compound acco:ding to any one
of Claims 1 to 6 for the preparation of medicinal
products intended for preventing and/or treating CRF-

10 dependent conditions.

10. Use of a compound according to any one
oflCIaims 1l to 6 for the preparation of a medicinal
prdduct intended for preventively or curatively
treating_streSs—related conditions, and more generally

15 in the'treatment of any pathology involving CRF, chosen
from Cushing’s disease, neuropsychiatric disorders such
as depression, anxiety, panic, obessive compulsive
disorders, mood disorders, post-traumatic stresé,
behavioural disorders, aggressiveness, anorexia,

20 bulimia, hyperglycaemia, premature labour, at-risk
pregnancy, retarded growth, sleeping disorders,
epiiepsy, and all types of depression; Alzheimer'’s
disease, Parkinson’s disease, Huntington’s chofea;
amyotrophic lateral sclerosis; vascular, cardiac and

25 cerebral disorders; sexual activity disorders and
fertility disorders; immunodepression,

immunosuppression, inflammatory processes, multiple . - .



behavi oural disorders, aggressiveness, anorexia, 20 bulima,
hypergl ycaem a, premature |abour, at-risk pregnancy, retarded grow h,
st eepi pg disorders, epilepsy, . .and all types of depression; Al zheiner's

i sease, Par ki ' i Hunti ngton's chorea; anyotrophic |ateral
sglerosis; v mﬂg;’!@rl aﬁiamfnd 25 cerebral disorders; sexual activity
di sorders and = ders; inA@dodepression, inmunosuppression,

i nfl ammat ory processes, multiple J IVl (riiiil 12121 (Jill Li Tiil 2107
M infections, rheumatoid arthritis, osteoarthritis, uveitis, psoriasis and
di abet es; cancers;- gastrointestinal functional disorders and inflanmations
ari sing therthfeatiéns, i nbeumatoidrarebhritind ostaphabhuibiy, bowel |

di arrhoea; pain-perception disorders, fibronyalgias which may or may not
be associ at@¥ekFif, sPeepiagigi avddéiabetasi giANE6RTSH grai ne; synpt ons

associated wth al ¢gohol dependencz_ and wi t hdrawal from rugs. ,
' gastrointestinal functional disorders and infl tions

arising therefrom, for instance irritable and

5 inflammatory bowel, diarrhoea; pain-perception
disorders, fibromyalgias which may or may not be
associated with sleeping disorders, fatigue of
migraine; symptoms associated with alcohol dependency

and Withdrawal from drugs.



