2 MAY 200 6 -1 | M DAZOLI NE COVWOUNDS The present

invention relates to i mdazoline conpounds. Su yMA\/ &ODé

of the invention The conpounds of the present invention

have a novel structure characterised by the

conbi nation of an im dazoline group and a

cycl oal kyl i m dazol i ne group that gives them

anti di abetic properties without side effects owing to

the absence of sdMEWNWZQLINESLOMPOUNDSDI ti on.

Description of the Prior Art As far as chem cal

structures are concerned, the literature provides
ThepeROOMS e ANTPlaRs t®fmidhzilde zompogdonpounds. They have

been described, inter alia, for their therapeutic use.

I m dazol i ne conpounds are known, for exanple, to have

cardi ot @nj ¢ .nr rties (GB 119/963), . -adrenergic
Sumin the i ies (Eur. J. Med. Chem, 1989,

24(6), 619, J. Pharmacobio. Dyn., 1986, 9(4), 395),

anti depressant and anti-inflammatory properties (US
The30@2palfid} . of Bhe kgemun dnvehitioth diaveraemdvied rstrketneel Characetised by the

ol A e L DS, SO RIS e e
antiABB e $ropdRic9Adifdas Jida W Sind8eafd a85enk® JPRefRRAR I Buptake

of treating pathol ogi es associated with im dazoline
inhibgwpt ors (EP 846 688). Detailled description of the

I nvention The present invention relates to conpounds of

formula (1) : 2 MAY ~2006 wherein : Rl represents an

DeS&tipfiod of tiie Peidr Argd heteroaryl group,

As far as chemical structures are concerned, the literature provides numerous examples of
imidazoline compounds. They have been described, inter alia, for their therapeutic use.
Imidazoline compounds are known, for example, to have -cardiotonic properties
(GB 119/963), . -adrenergic stimulating properties (Eur. J. Med. Chem., 1989, 24(6), 619,
J. Pharmacobio. Dyn., 1986, 9(4), 395), antidepressant and anti-inflammatory properties
(US 3932-431).

Background of the Invention

Finally, other imidazoline derivatives have antihyperglycaemic and antidiabetic properties
(EP 924 209, EP 1 145 717, EP 288 978, JP 04178381 and WO 02 38559) or to be capable
of treating pathologies associated with imidazoline receptors (EP 846 688).

Detailled description of the Invention

The present invention relates to compounds of formula (I) :



R2 represents an optionally substituted cycloal;gi _
group, R3 represents a hydrogen atomor an alk - MAY ROOé

group, and R4 and R5, which maybe identical or
di fferent, each represents a hydrogen atom a hal ogen

atom or an al kyl, polyhaloalkyl, R 10. C(X). R'. , RIL.
Y. C(X). Rl11 R10. C(X). Y. Ru R. Y. R11l. or R10.
S(Oa. R11. group, in which ; - Rl10 represents a

hydrogen atom or an al kyl 4oup, - R' represents a

bond, or an al kyl ene, R | ene or al kynyl ene group,

X represents an oxygen §1t R4 sul phur atom or an NR

12 group in which {12 esents a hyldrogen atom or an

al kyl group, - Y repregentHE an oxygen atom a sul phur

atom or an am no or kyl am no group, and - n

represents an inte 3from1l to 2 inclusive, to

t heir enantiomers, di astereoi soners, tautoners, and

al so addition salts thereof wwth a pharmaceutically

acceptable acid or base, it being understood that: -
whérb@ :term "al kyl " denotes a |inear or branched

E{drocar bon chain containing from1l1l to 6 carbon atons,

rerreseaisan optiReallysubg e d 8CtaroayligjaWPoxy group in whi ch

t I ain I ch. L or branched,

gg E?PEF Ar%{sfa%g) r%lngmfﬂgpsé‘ B“l'c}glrln%% 89"3 %k n%l %?(?Hpt he term

RehrdpitéRA8'a hydypeh endor don@/l gRiupbianched bi val ent

hydrocarbon chai n contai nin froml to 6 carbon atons,

R'tané Rf ewhich alay daydeatieal or dﬁ%mrJé& agh répnesants @ hy@iogere hled, a

i val ent hyd b ' 2006 comt aini f
BBl 5L RO aRRR T, LT ke LB R,
?cr mc( #kyynykelne"Rmenpt g81a Jigrearg@y,. brancheg,pi val ent
ydroé%'boh chain =~ =~ ' v ’

in which :

-RY represents a hydrogen atom or an alkyl group,

-RY represents a bond, or an alkylene, alkenylene or alkynylene group,

- X represents an oxygen atom, a sulphur atom, or an NR 2 sroup in which R
represents a hydrogen atom or an alkyl group,

- Y represents an oxygen atom, a sulphur atom, or an amino or alkylamino group, and

- n represents an integer of from 1 to 2 inclusive,

to their enantiomers, diastereoisomers, tautomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base,

it being understood that:

- the term "alkyl" denotes a linear or branched hydrocarbon chain containing from 1 to 6
carbon atoms,

- the term "alkoxy" denotes an alkyl-oxy group in which the alkyl chain, which may be
linear or branched, contains from 1 to 6 carbon atoms,

- the term "alkylene" denotes a linear or branched bivalent hydrocarbon chain containing
from 1 to 6 carbon atoms,

- the term "alkenylene" denotes a linear or branched bivalent hydrocarbon chain



containing from1l to 6 carbon atons and from1 to 3 —P%AY’QODE
ar

triple bonds, the term "pol yhal oal kyl" denotes a |i
or branched carbon chain containing from1l to 3 carbon
atons and from1 to 7 hal ogen atons, the term
"heteroaryl" denotes a nobno-;0r bi-cyclic group having
from5 to 11 ring nenbers in which at |east one of the
ri .is. aromatic,and contai_ning ipn.t nonocycl e or
F?Pq%fs?@g%foﬂ 2 It%15 farbsn goms aﬂatﬁéﬁ%? % gﬂ%‘l hAsed from

- et E&ﬂle”aw&ﬁm @dtes Uh Plidthy  ANBrantli@ Bﬁfaﬁ}nt hydrocarbon chain

"cycl oal k denot es a hydrocarbon nonocycl e or
ponigiging fidmai tebgehpmgtofmsemd Srom btolPtripde bowsat oms and i s
t.ionall nsaturated hy 1 or 2 unsaturated bonds; the
- R PEE oA AR = dihedn o SRR e v 1 t
Bekibon aisaksetiiom BRS7 hiiBk&H Aamy] denotes that the
oups in question are unsubstituted or substituted by

;
- gWetema "hetgroaryde denates a grongr for dvi-sFielicsgiioup i awimgt £ om 5 to 11 ring

. I 0 and _t he. groups._alkyl |
SRR BEh S T DPLORT TR 2SR YR UBR R v monocst
suinsthé bicyeld 1bY oohaetero dtvds sdlékydd fréth itsekn, AxFeerd A dsRbhur, and
wherein Rd reﬁ‘ir esents a group sel ected from hydroxy

- Hheierry " rigalkyividspotes @ hydppabemeneneaystscpritienc le Fat contains from 3

. g y . an
USRS P TN LT S B R BE.
- fheoegpredsionp heptivaglby tsubstithtgd' b csepiasdd evithe kids térhBr eydlmykyl and
ntioned,  w I hout ing any limtation

e ne , i pl : '
ﬁ%ﬁﬂa Aepqtes, hiny %TBP_B%“%%WP%E FgubstiHisd 9 sifpstituted by one or
aFSldektical b1 difHRLPABSHituEnts sd18GEd Fom RXToBY n%tf)réllgghﬁ) mgf%r?lllpg alkyl,

succinic, glutaric, fumaric, tartaric,
alkexy, bislroxyretyaem esitrophovine (epithneldypshstiteddiydost or .two alkyl

ng .t he ceutigal ly acceptabl e hases there
B SR R e ¥y R Bialy STesifd Bomon - Suar iy and
hiyeioOibdhg Ut Rl WAt MEER%bAS] ololih SlayHeaiiidtBnaky Substituted by
An advant ageous aspect of the invention concerns
2D AFOLOEB oM ranrarFaatihaoREy ofthe béteroamy. be i dentical or
di fferent, each represents a hydrogen atom or an al kyl
group. Anot her advant ageous aspect concerns conpounds

Anohgfthe phdrmatduticsihes@cptald dcRiBrthse miis B mbdine8LWithé @ Mnplying
any limitation, hydrochloric, hydrobromic, sulphuric, phosphonic, acetic, trifluoroacetic,
lactic, pyruvic, malonic, succinic, glutaric, fumaric, tartaric, maleic, citric, ascorbic,

methanesulphonic and camphoric acid etc...

Among the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, etc...

An advantageous aspect of the invention concerns compounds wherein R* and R®, which

may be identical or different, each represents a hydrogen atom or an alkyl group.

Another advantageous aspect concerns compounds of formula (I) wherein R® represents a

hydrogen atom.



Q MAY-4006 The preferred al kyl group of the inven{an MAy—cQDOé

for the groups R 4 and/or R5 is the nethyl group.
Preferred R2 groups of the invention are the groups
cycl opentyl, cyclohexyl and cycloheptyl, optionally
substituted by an al kyl group, and nore especially the
cycl ohexyl group. Preferred heteroaryl groups of the

AR B RRrn ERHERAS % Slochis B ey e

and, nore especially, thienyl. An especially
advant ggeous aspect of the invention concerns conpounds
Prefgrreflo Rmugigups )of tieetwenti® arephesgnups ayblepentpargyclohexyl and
I havi ng. 5 _or..6 tionally substituted rin
ey DA BB Ayl i S Sy ghe cvclohennyl
grogpoup optionally substituted by an al kyl group, R3
represents a hydrogen atom and R4 and R5, which may be
identical or different, each represents a hydrogen

I o e . er d i
PR e Sl SO, OOROR WSS R OIS i
membpwcsugh lay furyl, thienyl, pyrrolyl and pyridyl and, more especially, thienyl.
2- [ cycl ohexyl (3-t hi enyl ) et hyl ] - 4- net hyl - 4, 5-di hydr o- 1H
-imdazole and its tautoner _
An_?ei's%‘l&%égjgg%lg?ém(ag%ﬁf_s ;H_sﬁwf lok 1 fehict BB DmpofhdW oY Rrhtla (1)
whéreinc 2% hlepgcl,s(rﬁs tahhetagdajyhegrhyp |haginget hgdl 64 oftictiathy dubstitided ring

1 dazghe and its tautoner (4S)- . .
mebeRy B SRt CHIBHP e CHOPepeil e petinsliy shyirged Ay an
alkyll SFoGRZR oprdstiil -2 YR ¥gnONEMY hnd R* and R®, which may be identical or

(3-thienyl)nethyl]-4-nethyl-4,5-di hydro-1H 1 m dazol e
diffgreat.icpeh reatpsentd p hydmgepatom or an alkyl group.

[ cycl ohexyl (3-thi enyl ) net hyl]-5-nmethyl -4, 5-di hydro-1

H i mi dazol e. The invention relates also to a process

Anfoag théprefreidadoatpoandsadf tBe ipebfists thf fdllotad @af by mentidhéd more
I's characterised in that there is used as starting )
espaeitldyi At cyclehsmyl dnilicm)meshyH ftanqthyly4,5-dihydyh bHeiprdazolerand  its

oty 5 5 S RS A b W S, (492
[cy€lbhdxyl(3-thienyl)methyl]-4-methyl-4,5-dihydro-1 H-imidazole and its tautomer (45)-
2-[cyclohexyl(3-thienyl)methyl]-5-methyl-4,5-dihydro-1 H-imidazole, (4R)-2-[cyclohexyl-
(3-thienyl)methyl]-4-methyl-4,5-dihydro-1 H-imidazole and its tautomer (4R)-2-
[cyclohexyl(3-thienyl)methyl]-5-methyl-4,5-dihydro-1 H-imidazole.

The invention relates also to a process for the preparation of compounds of formula (I),

which is characterised in that there is used as starting material a compound of formula (IT) :
1

R CN
X ®
2 3

wherein R', R? and R® are as defined for formula D,



H2N _-) Ra RS H2N wherein R4 and R5 are as defined QMA\/,QDOE
formula (I) to yield, in the presence of an appropriate

catal yst, conpounds of forrmula (I), - which may
optionally be purified according to a conventiona
purification technique, - whjch, if desired, are

separated into their stereoisoners according to a
conventional = separation techni%ue,.-mhich i f desired,
whigh SOBSHS 06 BrmHiad IR congemsed with s diaree QL) :

pharmmaceutically acceptable acid or base, it being
understood that - at any nonent consi dered appropriate
during the course ofl,Nhe prpcess described above, the
car bonyl, thiocarbonyl, no or ahh | am no group or
groups of the starting eagents ( ¥ and (I111) may be
protected and then, %i er:%ondensation, deprotected for
the purposes of thIéI2 ynthesis, - the reagents (I1) and
(1'1'1) are prepared according to known procedures
described in the Iliterature. The conpounds exhibit,

whér8inet* AR ar@XCRI 8 for F6rhuld (I{, in reducing blood
gl ucose levels. Those properties justify their

therapeutic use in the treatnent and/or prophyl axis of

hyvper gl ycaem a. . dysl| i pi daem nd, nor ecl y, in

to B DRGNS or N En R PR S maRlE FRREEI)

- whHich By @ptionlllg Detpyrifigl RS tf HE@IvanEdal pittficdiigbRthtique,
conplications, especially 1n respect of the )

- whighdifodesed)| e ssparateeh intrh hejcstergpisgmers ackerddignfso @ nepsivergional

' ' .ecommended for the treatnent and/or
S%B?%g yﬁgyﬁg&%f ot her diseases, including type |

- whlicap#ftdesiredy ypecdnvegéd/ eo iaddidonsasalts mehad pharenacs yiichilg eceptable
i.psulin resistance, dyslipidaem a in diabetics,
a%@ﬁ%@ﬁﬁpidaenia and

it being understood that

- at any moment considered appropriate during the course of the process described above,
the carbonyl, thiocarbonyl, amino or alkylamino group or groups of the starting
reagents (II) and (III) may be protected and then, after condensation, deprotected for the
purposes of the synthesis,

- the reagents (II) and (III) are prepared according to known procedures described in the
literature.

The compounds exhibit, inter alia, excellent activity in reducing blood glucose levels.
Those properties justify their therapeutic use in the treatment and/or prophylaxis of
hyperglycaemia, dyslipidaemia and, more especially, in the treatment of non-insulin-
dependent type II diabetes, obesity, glucose intolerance, and diabetic complications,
especially in respect of the cardiovascular system.

The activity of the compounds is likewise recommended for the treatment and/or
prophylaxis of other diseases, including type I diabetes, hypertriglyceridaemia, metabolic
syndrome, insulin resistance, dyslipidaemia in diabetics, hyperlipidaemia and

hypercholesterolaemia.



hyperchol esterolaema. 2 MAY - 2006 The conpounds, o -~ 005L
the present invention in addition have a very mea%a' $4/¥7

affinity for serotonin receptor sites, and they are of
low toxicity, unlike the prior art conpounds. The
present invention relates algo to pharmaceutica
conpositions conprising as active ingredient at |east

one_conpou of faornul 1),,,0n its own or jin_. . .
T AR e A b 10T i o isgkginity fo seotonin
recefi6eled Ring thdyned b5 1owasxikiB) nblikehi PHBNASE cAfiph@alis.i ers.

Anmong t he pharnmaceuti cal conpositions according to the

invention there may be nentioned nore especially those

j [ l.e,far oral arenteral. or nasal .
i el BBl kRS0 0b oBifasr ARES SRl P el oo
inggelicat atleasapsaic@ipoun@sefg@tla (1)SHPROSWA Of iInfombika@A%vith one or
ointnments, dermal gels, etc.. The useful dosage varies

more PhaEBRfeHEFRIY aRFPADIG, dncsly BORRKIGRNCEHENtHPT aRdeTHat | ent
the nature and the severity of the disorder, and al so
the adm nistration route, which nmay be oral, nasal,
Amoegt tie pharpacenicelr abmpGitiasabddprdihetoutiet ilep@e thangeay be
fromO0.1 to 500 for a_}geatwmﬂ of from1l to 3
meRlignt BPF PR otioss HhishsareTREMI If9hi e ERbemeEs or nasal
ey ot v Con I i
AT RLICHE U DRNp" R bl Skt yBe Y  lomenges,
supposiforicsysttalng, cingtamtsmdgrnspeels,rebscopi ¢ and  spectronetric
techni ques. The starring materials used are known
products or products prepared according to known

Th 1 REEHERR - vatiBe ihaWBrdahicd WRh WATR £ CHBPRUSIIBe patient, the nature
her ei nbel'ow al so i ncludes the tautoners thereoP, for
andethg gy etity of the disorder, and also the administration route, which may be oral,

nasf?r]% Erng%%llzogr@%rlﬁéﬁl; E(géng{%llg,z gif?é @r}{tl liés%ég?grp L_ﬂ%’n? _()fjli Poy 9(5(? _nil'ngor a

trea?mpintyof frohekd 3 Sdrhinistandnspet BY hdpurk- met hyl - 4, 5- di hydr o- 1H
-imdazole. 2 My-2006 GENERAL PROTOCOL A : synthesis
of cycl oal kylidene acetanitrile conpounds

The following Examples illustrate the invention and do not limit it in any way. The
structures of the described compounds were confirmed by customary spectroscopic and

spectrometric techniques.

The starting materials used are known products or products prepared according to known

procedures.

The name of the example compounds hereinbelow also includes the tautomers thereof, for
example 2-[cyclohexyl(3-thienyl)methyl]-4-methyl-4,5-dihydro-1H-imidazole and its
tautomer 2-[cyclohexyl(3-thienyl)methyl]- 5-methyl-4,5-dihydro-1 H-imidazole.



PREPARATIONS 1 to 6) : 0.1 nol of acetonitrile _ _
<(:orrpound is added to a solution of 0.1 nol of sodi % MAY &006
et hanolate in 50 ml of ethanol, and then 0.1 nol of

ket one conpound is added. The m xture is heated at 60C

for 4 hours, and the resultipg solution is then

concentrated under reduced pressure to half the

ial_vol Qf and subsequently poured into 200 m of
QL A 51 r as¥Rihssis af eveloatkididene peetenitdleccompounds

action a shed Wi ﬁ%ﬂ,@t ried. over
magnesi um sul phat e anépt e slgl?sfetglssﬁsthg’gépor ated off.
The product so obtained will be used i?SE}\IrE];AfLO::’lROO\!I’M ng
t W t haut addi ti gnal rification, f oCcaL
0158 r it Sismoatad ' naded e sebiiamoia. hgotorpelmhmolte in
50 i BEEM ] 4A083heh 0.9 mAbf ketgnél-ftﬁnﬂgahd %fadggg L:Mrgr]oniﬂxglfre is heated at

bor ohydri de is added to a sol ution of
60‘&)% duveyss, arfd thpresplimgtsplution Is-then contO@raidd wfdeetedacal pressure to

-Sol i i heated with reflu 0 t han for 24
nal O iR by HEREERY) bhufinid 20 B eFe Fopatimeaitacton
withreet®s theethdibel ffaefibmhiRe WasKeAkeith Whter Al GRQA Fer RhoVRiuG! sulphate

and extracted with ether. The desired product 1S

anchihe splyert 18 e yaperadefh grhetnedust spelitaingthwslbbeovsed invthg rfekkiwing
Stelgwm&?ttagd%ﬁ?ﬁ%ﬁﬁ%t% ing off the ether. The product so
ned w

bt al ne eusedl'inthefollovwng step w t hout
addi tional purification. PREPARATION | :
Qrdapent vl i dene(3-thienyl)acetonitril e The expected
ek RULOCAL B¢ o reduction 198 then Mitrogenseonthising rcompounds

Gener al Potocl st ggﬁgms )
-thi enyl acetonitrile a(n cyc o?ggﬁ?é’n%’n‘%? " PREPARATI ON
2: Cycl ohexylidene(2-thienylacetonitrile The expected
Lotermediate 1s obtained .in the nner described in
0.123 mql gt Sﬁa’&t"oh%f’ﬁﬁf%tlarﬂ@f%tq A Shiusion 1of Ol mod o6 spmppyngds of
PrepidtiénsCl-68 X@0GHRof Shadty TRO QG FERERARAIIRR reflux of ethanol for
Cydohexyl i dene(3-thi enyl )acetonitrile The expected

24 houre apdb e sthanpkis shaporated of fruntiérare dunerd eressers cThebrslidiigris taken up
in SBNGE 8{' wg{eptar?(? g)litré%‘:ted with ether. The desired product is obtained after drying

the organic phase over magnesium sulphate and evaporating off the ether. The product so

obtained will be used in the following step without additional purification.

PREPARATION 1 : Cyclopentylidene(3-thienyl)acetonitrile

The expected intermediate is obtained in the manner described in General Protocol A

starting from 3-thienylacetonitrile and cyclo pentanone.

PREPARATION 2 : Cyclohexylidene(2-thienybacetonitrile

The expected intermediate is obtained in the manner described in General Protocol A

starting from 2-thienylacetonitrile and cyclohexanone.



starting from 3-thienylacetonitrile and cycl ohexanos&e. _
PREPARATI ON 4: (ﬁ-’ l\/)’A‘\/} &006
(4- Met hyl cycl ohexyl i dene) (3-thi enyl)acetonitrile The
expected internediate is obtained in the manner
described in General Protocolg A starting from
3-thienylacetonitrile and 4-net hyl cycl ohexanone.

N, S_Cycl oheptyl i dene(3-thienyl)acetonitrile

P PARATION 3 Grtlohmmtitaes Gicaabaseientile { ho manner
described in General Protocol A starting from
3-thienylacetonitrile and cycl oheptanone. PREPARATI ON 6

The egpestedrinteyns dan édbtaieddhinl thd Mamyer dedcriBed/in) GERED PrétbEdl A

The expected internediate | s obtained in the manner
Staﬁ%@cﬁ%éiﬁ‘ﬁeﬂﬂeﬁeﬁ%@%’l € B OtYEOFXIRONGt arti ng from
(1-methyl -1 Hpyrrol -3-yl)acetonitrile and

cycl ohexanone. PREPARATI ON 7.
M&A_&Aﬂﬂﬁi 3 (4-Methyltydetexyhdene) Bethidngl) acatexitidld

internediate is obtained in the manner described in
Ceneral Protocol B starting fromthe conpound of
Theegpeatedtintofimeldia b BEBARMEH ihhdSmanner described in General Protocol A
Cycl ohexyl (2-thi enyl )acetonitrile The expected
startiedfare dithienylpectepiridd ansdt-methyhey cirdenatondescr i bed i n
Ceneral Protocol B starting fromthe conpound of
Preparation 2. 2 - MAy-2006 -9 PREPARATI ON 9:
PRERARATVONGS t Oyclolibptplidéne(d-thiehg)abe@nfikiiect ed
internediate is obtained in the manner described in
Ceneral Protocol B starting fromthe conpound of
ti . | . : . .
Tl e ey o P P s Genfpl Protocol A
stagiiugdisne 3-thinn Waceeshitatecanidscyolvheptaeshej N t he nanner
described in General Protocol B starting fromthe
conmpound of Preparation 4. PREPARATI ON 11 :

PREFIRATION(P: ERLIBRAyliackd(Rhdthil- B-pyrrol-2-yhacetonitrile

The expected intermediate is obtained in the manner described in General Protocol A

starting from (1-methyl-1H-pyrrol-3-yl)acetonitrile and cyclohexanone.

PREPARATION 7 : Cyclopentyl(3-thienyl)acetonitrile

The expected intermediate is obtained in the manner described in General Protocol B

starting from the compound of Preparation 1.

PREPARATION 8§ : Cyclohexyl(2-thienybacetonitrile

The expected intermediate is obtained in the manner described in General Protocol B

starting from the compound of Preparation 2.



The expected internediate is obtained in the manner§ _ MAY- ~006
described in General Protocol B starting fromthe

compound of Preparation 5. PREPARATION 12 ;

Cycl ohexyl (1- net hyl -1 FF-pyrrol - 2-yl )acetonitril e The

expected internediate is obtgined in the nmanner

described in General Protocol B starting fromthe

Pre at REPARATI ON 13.
S y+ Eatohgm)Griblmbarsonitien) of
2- pyrldyl acetonitrile in 10 mM of benzene is added to a
suspension of 0.011 nol of sodiumamde in 15 m of
Thexpnedied drfeimendiodis obtire drie st namerniloscribe indGenerd Bcbtadol B
reflux .for 3 hour Thes ution is then allowed to
staifife ffoqm fh < QWBP‘é‘?‘ftj Tfpé S’Jre in order to enable the
dropwi se addition of O 1 nmol of bronocycl ohexane, and
thenthe solution is ain heated at reflux for 8
x@dwethyécyclgméxi) (@rthiengDacetariitrilat er are
added to elimnate the excess of sodium am de. The
organi c phase is extracted and dried over nmagnesi um
The ettpebiet éntermk didieis Dbtavesdtin theSmamapesatibe i@fGensnd Bfotocol B
reduced pressure, 2 MAY 2006 10 GENERAL PROTOCOL C :
statipgfioas the comppynd IJHeRAIHIOE 4of "EXAMPLES 1 to 12: A
catal yti c anount of phosphorus pentasul phide (0.5 g,
0.001 nol) is added to 0.02 nol of the conpounds of
PREPARATIONTH :"CyclolichtyIB-tiemylacttonligilchosen di ami ne
compound. The mxture is heated at reflux for 5 hours.
The solution is then poured into 50 m of water and
Thé éﬁﬂe@ﬁﬁ &ctelMdte Wobhimd Lmt}ﬁ%argl:ep El‘ésgflﬁ)é‘@}l R&REral Protocol B
| owm ng evaporation of e sol vent product 1s
Stali’f@grfgﬂsm thielcompdurfd effirgpamdtivnfum anmount of acet onitrile.
EXAVPLE 1:
2-[Cycl opentyl (3-thienyl)nethyl]-4,5-di hydro-1Him dazo
PRE’JN&TI@N'E:O@Y@W I(ESn@RVRILRGHrAACN i ner al
Prot ocol C starting r(om‘?hsé cgﬁ]pg‘gndﬂg‘#&g)regg%tl on 7
and 1, 2- et hanedi am ne.

The expected intermediate is obtained in the manner described in General Protocol B

starting from the compound of Preparation 6.

PREPARATION 13 : Cyclohexyl(pyrid-2-yl)acetonitrile

0.1 mol of 2-pyridylacetonitrile in 10 ml of benzene is added to a suspension of 0.011 mol
of sodium amide in 15 ml of anhydrous benzene. The reaction mixture is heated at reflux
for 3 hours. The solution is then allowed to return to ambient temperature in order to
enable the dropwise addition of 0.1 mol of bromocyclohexane, and then the solution is
again heated at reflux for 8 hours.

The mixture is cooled and 50 ml of water are added to eliminate the excess of sodium
amide. The organic phase is extracted and dried over magnesium sulphate and the solvent

is evaporated off under reduced pressure.



Mel ting point : 157C. EXAMPLE 2 : D -MAY-2006
2- [ Cycl ohexyl (2-thi enyl ) met hyi] -4, 5-di hydro-11I-im dazol

e The title conpound is obtained according to Ceneral

Protocol C starting fromthe conpound of Preparation 8

and 1, 2- et hanedi am ne. Mel tijgg point : 155C. EXAMPLE 3

A ) o O DT AR SNy

Protocol C starting fromthe conmpound. of Preparation
9 and 1, 2-ethanediam ne. Melting point : 182C. EXAMPLE
A catalytic amount of phosphorus pentasulphide (0.5 g, 0.001 mol) is added to 0.02 mol of

o SRR TE I B e DAt A
mixae Vi€ hé dfe dataomixefod 5 Mpus T hAd ol {oh Q5 BHe A %baﬁmlnto 30&nl &waatesr and

the enantioners is isolated. 2 MAY 20
extracted twice with 50 ml of dlchloromethane Following evaporation of the solvent, the

proéﬁét%é%gﬁ?ﬁm%é ﬁg&g y separ a%?%&l ?%Cgtogft&%dr & Uoer] bag”

conpound descri bed
above in Exanple 3 by Chl raI chrorrat ography, the other
enantiomer_is isola

EXAMELE Ly, Wxté(!ﬂ%t&lﬁymlmlmthm %dﬂvﬂmlél imidgzle - | H
-imdazote The title conpound is obtained according to
General Protocol C starting fromthe conpound of

ThePrittpamaicuad isSobarine dla R eyirppta Gt ailrProgocol/E stariing Homahat
155C, MPLE 7. : .
COI%PO[“E%%ABWP?W?H? LasAthanedigtine: 4. 4- di net hyl - 4, s- di hydr

EXAMPLE 2 : 2-[Cyclohexyl(2-thienyllmethyl]-4,5-dihydro-1H-imidazole

The title compound is obtained according to General Protocol C starting from the

compound, of Preparation 8 and 1,2-ethanediamine.

EXAMPLE 3 : 2-[Cyclohexyl(3-thienyl)methyl]-4,5-dihydro-1H-imicdazole

The title compound is obtained according to General Protocol C starting from the

compound‘ of Preparation 9 and 1,2-ethanediamine.

EXAMPLE 4 : 2-[Cyclohexyl(3-thienyl)methyl]-4,5-dihydro-1H-imidazole,

enantiomer 1

By separating the compound described above in Example 3 by chiral chromatography, one

of the enantiomers is isolated.



The title conpound is obtained according to General _MA\/ ~A006
Protocol C starting fromthe conpound of Preparation 9

and 2-rmet hyl -1, 2- propanedi ani ne. Melting poingt : 162C.

EXAVPLE 8 :

2-[ (4- Met hyl eycl ohexyl ) (3-thijsenyl ) net hyl ] -4, S-di hydro-1

H i m dazol e The title conpound is obtained according to

Pr cal, C ting fro e,.. conpound , of
EXRIR 5 €5 uncrviis Tl matilshotetinbror Hgmidote
168C. EXAMgidntidnier 2
2-[ Cycl ohexyl (1-net hyl -1 H pyrrol -2-yl ) net hyl | -4, 5-di hyd
ro-1H imdazole The title conmpound is obtained

' r al toc stantin rom.t he
B 3EERRS OO Ao L 55) W HLAL I T BBy, e
othivetdantigmpioils idolatdR0C. 2- - May- 2006 - 12 EXAMPLE 1U
2-[ Cycl ohexyl (4, 5-di hydro-1 H i m dazol - 2-yl ) net hyl | pyri d
ine The title conpound is obtained according to General

EXARELIE - 25 Pkl By pedi e P SRR L igare
11 2-
o oot st PR eareit Boner g s e
coﬁp&mqmregaﬁnaﬁblaﬁ@ 12 8BhiGanAIPOUNd of Preparati on
11 and 1 et hanedi am t| ngpoi nt : 155C. EXAMPLE

2-[Cycl oheptyl (3-thienyl)nethyll-4-nethyl -4, 5-di hydro-|
H i m dazol e The title conpound is obtained according to

E -1H-
mregggga'{ fgﬁt?@%%%}y%%%?gggge@m L hfdm@a{w QAR firo-15
miaazoie

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 9 and 2-methyl-1,2-propanediamine.

EXAMPLE 8 : 2-[(4-Methylcyclohexyl)(3-thienyDmethyl]-4,5-dihydro-1H-imidazole

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 10 and 1,2-ethanediamine.

EXAMPLE 9: 2-[Cyclohexyl(1-methyl-1H-pyrrol-2-yl)methyl]-4,5-dihydro-1H-

imidazole

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 12 and 1,2-ethanediamine.



Mel ting point : 125C. EXAVPLE 13 : - MAY-R004
(4S) - 2-[ Cycl ohexyl (3-thi enyl) nmet hyl ] -4-net hyl -4, 5-di hyd

ro-1H im dazole The title conpound is obtained

according to CGeneral Protocol C starting fromthe

conpound of Preparation 9 and (2S)-1, 2-propanedi am ne.

Melting point : 153C. EXAMPLE 14 :

-2-1 Cycl ghexyl ( 3-t hi enyl ) met hyl | - 4- met hyl - 4, 5- di hyd
EXANPLE 103 FiCiiahenilie s dibadess M umidatod 20eadthadpyridine
according to CGeneral Protocol C starting fromthe
conpound of Preparation 9 and (2R)-1, 2- propanedi am ne.

Thevtitle corgpoid g obtaib&dt@coalingvdYGéhe 0 Protdd] CRIHARMACOI®RE CAL

STUD MPLE A glycaem ¢ activity The
co o Ergppagion 43 ia{‘;a/f’g'eﬁganﬁi‘émé‘&'rpounds of the
MeliDeinon 78S examned in three- nonth-old male Wstar

rats wei ghi ng about 250 g. An experinental diabetes is
obtained by the iv injection, under ketam ne

EXANIBEE N O] 33 AORGRVICE Rrvipe il 2t 0Bk ez imicaante
buffer. Such rats are called STZ rats and are

characterised by a slight basal hyperglycaem a, a
Theyig eampavng ixphitiaed aesomlingiodeengrad Protedod rstaringfige the

corh ﬁ%‘fi’ffe&»%%ﬁof?fniaﬁ‘é‘tﬂ,bleft‘hant@ﬁ%?et asis was eval uated by

gl ucose erance t’ést, carried out two weeks after
Meltiviggintod5$#GC.h streptozotocin. Finally, the

hypogl ycaem ¢ activity was evaluated in "Zucker" rats.
"Zucker fatty" fa/fa rats arose following a

EX%H@ELWJ;% {?}J&éﬁép‘iﬂ(ﬁihi&’%x&é%ﬁI«f-ﬂieﬁxyﬁ-%,%&ﬁ&d%—m-imidazaxe

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 11 and 1,2-propanediamine.

EXAMPLE 13 : (45)-2-[Cyclohexyl(3-thienyl)methyl}-4-methyl-4,5-dihydro-1H-
imidazole

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 9 and (2.5)-1,2-propanediamine.

EXAMPLE 14 : (4R)-2-[Cyclohexyl(3-thienymethyl]-4-methyl-4,5-dihydro-1H-
imidazole

The title compound is obtained according to General Protocol C starting from the

compound of Preparation 9 and (2R)-1,2-propanediamine.



and are genetically insulin-resistant and obese. T iJM/—\)’—cQOOé
obesity can be observed fromthe age of four weeks, and

is thus acconpanied by insulin resistance, _
hyperinsulinaem a and hyperlipidaem a. This nodel is

predictive of diabetic condjtions exhibiting

associ ated netabolic disorders, such as obesity.

S i S S |uated | i kewi se by a gl ucose
P ALGS\F gl ucose tolerance test (OGIT)
G ucose is admnistered per as (2 g/kg) to conscious
rats. Bl ood sanples are collected before and 10, 20,

X0M 6 ﬂ"'w tautes after the gl ucose
E‘é‘dﬁr%@"f‘sfgrgﬁp%%lﬁg e prggbtgt to be tested is
adm ni stered per os 1 hour before the OGIT, andht he
contrqgl animals, recei ve sol vent um arabic). The .
g Sh0Tvered SR Ao BhicPmopUB R A vRbaR 4 dgimined in three-
moStHIHIH i B tNr rafsQeiSATRb Rt 258 g.llgn @gﬁelfﬂnentﬂ 8iabOEP %L{J}%ed by
13 % 1 0

of Exanple 6 reduces glycaem a by 13 18 % and
thej 7 injepion; wnsist ketamingt bydrochiaside 8T silesiaaof a latvsdaa of Rwpit@otocin

. tiveky. = 00 4 VPL ,
o, i SRR o SRy Srd SR AT, s and ae
chatsgterist @by @liglhit basal AypétglybenibesMatbd dRoRRHEE0 H8@He 83d Aclear
nodel of obesity-assocliated insulin resistance. By way

chagge gy thasecaet igyHPound of Exanple 6 significantly

' ' r..chronic adm ni stration
HOBEBTRD: SRl iaRs L & ARD Ty Faph i
injetaips Withystr8Rod6tbeini mal s treated with the conpound of

Fir it PHBORITCTETIE PR WO C B achiss e8] Tl GZbdkebaty” fuf
R oD PRy (1 ERTALITL N, fl. 190
andriye geefticallyt yiswin-tehistaotaponbests of the invention was
Théjlre %gersﬂiy Q:grq b%yob%grg.gg tfriotnll 81% age of four weeks, and is thus accompanied by
insulin resistance, hyperinsulinaemia and hyperlipidaemia. This model is predictive of
diabetic conditions exhibiting associated metabolic disorders, such as obesity.

Homeostasis was evaluated likewise by a glucose tolerance test.
. Oral glucose tolerance test (OGTT)

Glucose is administered per os (2 g/kg) to conscious rats. Blood samples are collected

before and 10, 20, 30, 40, 60, 90 and 120 minutes after the glucose administration.

The product to be tested is administered per os 1 hour before the OGTT, and the control

animals receive solvent (gum arabic).
The compounds of the invention reduce glycaemia very significantly.

For example, at 10 mg/kg, the compound of Example 6 reduces glycaemia by 13 %, 18 %
and 14 % in non-diabetic Wistar rats, STZ Wistar rats and Zucker rats, respectively.



experinments with [3H] -paroxetine. The nenbranes from Q—MAY—'&OOé
the rat frontal cortex are prepared and incubated in
triplicate for 2 hours, at 25C, with 0.25 nM
[3H] - paroxetine and the cold ligand in a final volune
of 0.4 m. The incubation buffer contains 50 nmV
TRIS-HO (pH 7.4), 120 MM Nad and 5 mM KO . The
non-specific binding is determned using 10 . M
citalopram At the end of incubation, the mediumis
Wi . , ' and washed three tinmes with 5

%@J&HEP‘F@&%@%M oactivity retained on the
filters is determned by liquid scintillation

counting.. The binding isotherns are anal ysed by non-
The iproduets, of fhe duyegHon pvegs stedt i e dt fenebesh @bjobsouse, used as a

mo¥&ll b‘ﬁﬁbesit&-a@éb@ﬁ?erds%n%m réslﬂs?arﬁg. gu‘g%? g?fCXEBSIGi A ggund of

exhibit a weaker affinity for t onin* teupta
Examples siprificaritly lowepdbe dsglpéeridae (after @hroaict adneinidtrafiossby the oral

ecrease [h. ceptral .toxicit confirnmed by the Lrwin
rouf s R ol 1 SRR S SRRy 3 Pl eatodiy i Gagound of
Exﬁf]plE)éalﬁpﬁlﬁreatehagj@ﬂs)[C 50 of 2x10 4M which is superior

to that of the prior art (EP 846 688) :

In phis ayedebhiéig ytompmeandd phshchyivientors-agé iy shotvnHalsb nfodbe qlosverful
hy 33911%57 M. 2 MAY 2006 EXAMPLE D : Acute toxicity

Sth y - lrwin Test Three rats per dose are treated per

os wWith one of the conpounds of the invention

di spersed in 0.5 % carboxynethyl cellul ose in
ME&QH videtermingtion of thedffimity dar serotoaiprenptakersites im e rat
after 24 hours. The presence or absence of the

followi ng synptons are recorded : nortality, sedation,

Thexffinigy i @ theaggmpssidseneste invehtidnOfwas deibiheéd OBS, competition
ain tr.%nEhi] ng, exo%jgt hal m a, salivation,
CXPEWDSBFM I-PEOReng: iL15f membsanes diogn thy aaidfamts goxtex augeprepared
Cintiskddin t49Gte! BES hBYrs! £1WisPC( . TRCOL O
968, 13 g@z) S O JO0T G @%%2’%?@%@%@%&“9%@ cold
liganfifin @t fingh vbkimevofdld miloTlpeinevtzatioatbadler tdntappSGnMITRIS-HCI (pH

7.4} (20 SR e Rebi bicoponiselts ndraaatats puhedousng 80 . M
cita%dg)?zi/rgﬁé? tHRl e IC cHAFBA,OE ARREA s ifﬁtefelaethpo%ﬁfl "Bers and washed
three times with 5 ml of cooled buffer. The radioactivity retained on the filters is
determined by liquid scintillation counting. The binding isotherms are analysed by non-

linear regression in order to determine the ICsq values.

It appears that the compounds of the invention exhibit a weaker affinity for the serotonin
reuptake sites than the compounds of the prior art, and thus a decrease in central toxicity

confirmed by the Irwin test (see Example D).

By way of example, the compound of Example 3 has an IC 5o of 2x10°M, which is superior
to that of the prior art (EP 846 688) : 2-[cyclohexyl(phenyl)methyl]-4,5-dihydro-1 H-
imidazole (1.5x107 M).



systenm), are less toxic than those of the prior artwgz_p4,qy_1gjgoé
EXAMPLE E : Pharmaceutical conposition Fornul ation for

the preparation of 1000 tablets each containing a dose

of 10 ng : conpound of Exanple 6

starch

............................................

conpound of formula (1): wherein : R represents an
optionally substituted 5-nenbered heteroaryl group, R

It appgareherths camp@pids 0Nk livvesitibs tact ot t6 Yid Badakslticah ratio of
R3. represents a hydrogen atom or an al kyl group, and R4

the Jpigimem agHye Hoseatpiibe | C%’é‘?]@? whichoyymptgme pppear i dkehcentral nervous

L8B! £ fAL hal ogen atom or an
ﬂm;ﬁgyﬁ,%%oﬁyﬁgp%gﬁﬁgfgﬁﬁ%gﬂéﬁg%tioners, di ast er eoi soners
and tautomers thereof, and also addition salts thereof

i harnaceutical ly acceptable acid or base, for
E P faéﬁgVE“¥$“QFQH§HPBﬁ- MR for the treatnent of

hyper | i pi daem a, hyperchol esterol aem a and
cardi ovascul ar conplications thereof. 2. Use of
Forgwigion der thé prepanatipmofl 1000 ¢atdétn edRh4oanihiiba dudei of A0 mepy: be

conig%%glﬁ%ﬁ Igf ﬁ)léaﬁr?pg? %Iy.If S,;ggngg?c?hree%ﬁzsgg? 'U? ehggr;gen ..... 10¢g
hydroXypropyl CEIIUIOSE. .....ccuvvirtrrrrrrecererreses sereteeeerereseseesesesrestns seeeeeseeseesssseseeasessaens 2g
WHEAL STATCH. ...ttt ettt eeeeatebesestee e et et eneren eeeeeeeenenes 10 g
JACLOSE cuvvvieeiiiisiiitecirerrtires ctreccrie et riereras e s ssinees sueressesssesesesensstssnnrens sbesesteneeennaneees 100 g
MAZNESIUM STEATALE ..euviiirieriieeririierieiarees esereesessssesssseseeestessens sessssesssssesssesssaenssesssens sons 3g



medi canent for the treatnment of hyperlipi daem a, g% 54/y7_5200é)
hyper chol esterol aem a and cardi ovascul ar conplicatio
thereof. 3. Use of conpound of formula 1 wherein R3
represents a hydrogen atom for the manufacture of a
medi canent for the treatnent;,of hyperlipidaem a,
hyper chol est erol aem a and cardlovascular conplications
thereof. 4. Use of conpound of formula 1 wherein R2
represents a cycl opentyl , GydM$exyl or cycl oheptyl
group optionally substituted by an al kyl group, for the
manuf acture of a -17 nedi canent for the treatnent of

1. Hseerf coppoiaemifdornhp@y chol est er ol aeni a and
cardi ovascul ar conplications,thereof. S. Use of
conpound of fornmula 1 wher eRA RL represents an
optionally substltuted nbered heteroaryl group, R2
represents a cyclohexy \or oheptyl group optionally
substituted by an gl kyl sup, R3 repr®Bsents a hydrogen
atom and R4 and R5, Ych Hay be identical or
different, each repr nts a hydrogen atom or an al kyl
group, for the g acgure of a nmedicanent for the
treatment of hyperli pi daem a, hyperchol esterol aem a
and cardi ovascul ar conplications thereof. 6. Use of
conpound of formula 1 wherein the alkyl group is a

whereinhtyl group, for the manuf acture of a medi cament for

i pi.daem a,

e treat nent Ofé}g/y.—ﬁp

681?r8T?6‘FSe3§‘tc§‘rt18F stithed Sapembsred beieropryE 8iolPi cat i ons
t 1 which
lﬁ%@'@ e-n Sea)?y f}ﬁ? gﬂ&{)ﬂﬂ()& ﬁyl 4 '5? I's

"’ Ine;meaantsrd-hym@aﬂ @tom or dnSaliefl@pdupQamRy S, di ast er eoi soners
and tauytoners thereof, and, also addi tion salts ther eof

va A R pwhachﬁtaw@ fideatiral Oaétféﬁé‘tfétﬁaéh ERpresents @rhygtpgen atom, a
t for the treatnent of
ﬁgﬁg&f& éﬁ?&wﬁﬁggg gsterolaenla and

cardlovascular conpllcatlons thereof. 8. Use of

ound of formula 1 that is
its flﬁg}p 10BIEfS, s@rq%s)@ﬂe(% and, tameraghefpef] amd gispragddition salts thereof

with a pharmaceutically acceptable acid or base, for the manufacture of a medicament for

the treatment of hyperlipidaemia, hypercholesterolaemia and cardiovascular complications

thereof.

2. Use of compound of formula 1 wherein R * and R®, which may be identical or different,
each represents a hydrogen atom or an alkyl group, for the manufacture of a
medicament for the treatment of hyperlipidaemia, hypercholesterolacmia and

cardiovascular complications thereof.

3. Use of compound of formula 1 wherein R* represents a hydrogen atom, for the
manufacture of a medicament for the treatment of hyperlipidaemia,

hypercholesterolaemia and cardiovascular complications thereof.

4. Use of compound of formula 1 wherein R? represents a cyclopentyl, cyclohexyl or

cycloheptyl group optionally substituted by an alkyl group, for the manufacture of a



4, 5-di hydro- 1Hi m dazol e, its diastereoisonmers and - MA\-)—&DOA
tautoners thereof, and also addition salts thereof

with a pharmaceutically acceptable acid, for the

manuf acture of a nedicanent for the treatnent of

hyper|i pi daem a, hyperchol esyerol aem a and

cardi ovascul ar conplications thereof. 9. Use of

IR N ———

Gar@io P sBYIgF ordftchlblaBatsr, i ts diastereoi soners and
tautoners thereof, and also addition salts thereof

with a pharmaceutically acceptable acid, for the

TR aFHAREh . o BT, b b SRR ssie .
£18MmBkRY AsRtHaRy] LOWD RZ¢aIrtRAK aldyEIbBOyl or cycloheptyl group optionally
substituted by an alkyl group, R* represents a hydrogen atom and R * and R®, which may
be identical or different, each represents a hydrogen atom or an alkyl group, for the
manufacture of a medicament for the treatment of hyperlipidaemia,

hypercholesterolaemia and cardiovascular complications thereof.

Use of compound of formula 1 wherein the alkyl group is a methyl group, for the
manufacture of a medicament for the treatment of hyperlipidaemia,

hypercholesterolaemia and cardiovascular complications thereof.

Use of compound of formula 1 which is 2-[cyclohexyl(3-thienyl)methyl]-4-methyl-4,5-
dihydro-1H-imidazole, its enantiomers, diastereoisomers and tautomers thereof, and
also addition salts thereof with a pharmaceutically acceptable acid, for the manufacture
of a medicament for the treatment of hyperlipidaemia, hypercholesterolaemia and

cardiovascular complications thereof.

Use of compound of formula 1 that is (4 5)-2-[cyclo-hexyl(3-thienyl)methyl]-4-methyl-
4,5-dihydro-1H-imidazole, its diastereoisomers and tautomers thereof, and also addition
salts thereof with a pharmaceutically acceptable acid, for the manufacture of a
medicament for the treatment of hyperlipidaemia, hypercholesterolaemia and

cardiovascular complications thereof.

Use of compound of formula 1 that is (4 R)-2-[cyclohexyl(3-thienyl)methyl]-4-methyl-
4,5-dihydro-1H-imidazole, its diastereoisomers and tautomers thereoi, and also addition
salts thereof with a pharmaceutically acceptable acid, for the manufacture of a
medicament for the treatment of hyperlipidaemia, hypercholesterolaemia and

cardiovascular complications thereof.



