10

15

20

25

30

WO 2009/ 112691 PCT/ FR2009/ 000083 1

TETRAHYDROQUI NOXALI NE UREA DERI VATI VES, THEIR

PREPARATI ON  AND THEI R THERAPEUTI C APPLI CATION 5 The
present invention relates to tetrahydroqui noxaline

urea derivatives, to their preparation and to their

t herapeutic application. The conmpounds according to

t [ i nodul ate the activity of 11(3
h%gggg?l%%wd dehydr ogenase type 1 (11(3HSBl TIFR2009!000083
of use in the treatnent 10 oft pathologies in vvh| ch

such a nodul ation is beneficial, as in the case of

nmet abolic syndrome or non-insulin-dependent type 2

di a=tRAHYDROSHEBOXALINE IUREA DERJYATIVES: THEIR PRERARATION

I nactive gluco LGR| i j to active

gl ucocorti coi d?ﬁﬁﬁ?'@iﬁéﬁ%ﬁﬁﬁewm?ﬁ ti ssues

and organs, 15 mainly the liver and the adipose

tLssue t_al t he nu cle ne pancr eas,

ehﬁ%tﬁﬁ%ﬁ”ﬁﬁ‘?"%ﬁ%ﬂ ¥ af@ﬁs‘é’u@ 3R 'PW'%%?@“%&F‘%% dgfivatings. to their

C preparition ahy @ithef drapeutickbbiddtoh, acts as a regul at or

of the action of the glucocorticoids in the tissues

and organs where it is expressed (Tominson et a

Enﬁl@clearnmlﬁayl 8¥8ordiRG (B th3ihvéififon itifhte @@V%Eﬂ:w@t of 11B-
. Biol. Chem, 275, 34841 éZOOO Moi san et al .

zbyolz%@awﬁcqeag«;rogmse tyasd (1 1B98P)) amherenefi use in the treatment

p@F&QIHGISél@§ irl Whll‘fﬁb?}é}l an%ﬁa?iﬁﬁ L5 r%%ci%r‘%%ﬁ‘w b%%b%rf‘ rr%ftabollc

are i1nvolved are s e OW. esit
t%@rgﬂgphb@l"%uhhdemdabfdw%Zﬁjﬂmt@ne The rol e of
11(3HSD1 in obesity, type 2 di abetes and net abol i ¢
syndrone (al so known under the nane of syndrome X or

i WS iQ@@I’%G&ﬁh&%dewcmner)slmrleaﬂtlhe glpoptiorigs (cortisone in

I
L@gf‘g?‘g r?gfé@ec [%J@BC&F ens gcori'il%oltJ Nt ﬁ'rgar{a niho a?lggg Ct%'auésnghlf.]i Icﬂ'gans
hygisiy thplhdaleanchﬂ'emn tidaune, bm\alsol\!bdhe_ mscle8bahzé, pancreas,
; . |
(00 SRR A BTERFal GESED, ph oy
i mﬁl-lﬁmbactsfas]aji(eahﬁtht)of thepdadive f tnglhmi‘ticmds |n the tissues and
sensiti Iar'¥e altl S .an

caRnE el drbttsSed afindon obal ErdofiiroRvins 25%6). 831-866
MQU&@LDB&N 285 a(. 2Q03Blo/. Elhéhh,elzms.r B484Ne(2V00E WORSA et al,

oRRIP-Llo8h a7 o1 150 BBt <t ant o the hyper ol ycaem a

i nduced by stress and obesity, show an attenuation of

tphe induction of hepatic enzynes of
e main pathologies in which glucocorticoids and inhibition of 11BHSD1 are

involved are shown beiow.

A. Obesity, type 2 diabetes and metabolic syndrome
The role of 11BHSD1 in obesity, type 2 diabetes and metabolic syndrome (also
known under the name of syndrome X or insulin resistance syndrome) where the
symptoms include visceral obesity, glucose intclerance, insulin resistance,
hypertension, type 2 diabetes and hyperlipidaemia (Reaven Ann. Rev. Med., 44,
121 (1993)) is described in numerous publications. In man, the treatment with
carbenoxolone (a non-specific inhibitor of 118HSD1) improves the insulin
sensitivity in thin voluntary patients and in type 2 diabetics (Andrews et al., J. Clin.
Endocrinol. Metab., 88, 285 (2003)). Furthermore, the mice whose 11BHSD1 gene
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gl uconeogenesi s (PEPCK and G6P) and exhi bit an

increase in insulin sensitivity in the adipose tissue
(Kotel evstev et al., Proc. Net Acad. Sci., 94, 14924
(1997); 5 Morton et al., J. Biol. Chem, 276, 41293
(2001)). Furthernore, transgenic mce where the

11(3HSD1 gene has been overexpressed in the adi pose
tingweeomexbédit a phenotype simlar to thatGH/FR2M000083
nmet abol i ¢ syndrone (Masuzaki et al., Science, 294,

2166 (2001)). It should be nofed that the phenotype
ohsebees sﬁitéifécﬁoﬂ\ﬁat& fagistariNo itie hpes glytarntib endm:édlbycn‘tress and

t he erculatln ucocorti 0|dsb is ind

10be§ici FihQw | ﬁg %Q%U? H’"atﬁ Ve glr\g‘%t@&rt?r} e&?“? n rﬁ%gnes of
a@lu@@?&)tﬁﬁflg hg%lzcﬁtéf]rﬁg@?mrﬁi exmiedn maateGSQ iri iesulinf sensitivity in
specific i nhi bitor ave recen e

akya aeiPEsR HasHe Bl aipleyepw St V%r%dv@{ ?ﬂiJ[ %%@R ﬁ%%%“ 997),
| MotlohNetSENSA il Eemanzle, adpgs (2603[ )| Wﬁthe@fﬁorgj wamnlc mice
in the blood of mce exhi b|t|n ﬁcae

¢

( Bhefe e dPHSDY ngwas@qa@ﬁ]ove@gpreggq% ®9§W83 tlssues exhibit a
Fgﬁéﬁkﬁkﬁg& jlal EJI tﬂaf @I‘Crﬁ.ﬁ‘ﬁarﬁﬁ‘nﬁ%ohé Eyﬂ@éﬂ@%ﬂasmﬁm 41 h&cience,

reduce food intake and

i ﬂ@ﬂ,e&i:ﬁ;ﬁ GZﬁOﬂ),eit ghpulgybeor@g@tnﬁt dhe pk}gﬁ:ﬁy@t ol%ﬁerved eX|sts without
aﬂ%%r‘é'a?&'ﬁthé‘%tallﬁﬁ%e( a%@tﬂwg diﬁé@éﬂis@ﬁsrﬁﬂﬁs S$RBd by the

rove boli € syndrome and_sl ow
d@mmﬁmlecrmaeg Meaetive @lL@pC@tlm@%@dh% Adippse fdepagite.e

(ST';HW,) .noxgéﬁkxégoﬁés %f pe]nf C 3@[?!%91 Mﬁﬁntorszﬁave recently

rovascular conplications of
diappedred: The presence of chronic conplications in the

type 2 5" @{dn%{rﬁ@cithlggéjeé o Lidyn gé?g‘@ty"’}ﬁ'l%ﬂw@" lﬁihllm}a%nsmwty

severi t ur a Ion O Funct 1 onal
amdd r28lca thecleveladl giicossyiastbal kieod ok Srier: exhibiting Aygerglycaemia

p@é%r]f %%(Qll zy W/le%dh ‘égQﬁqV 6)50 @5@5‘{20@5 Yt iR o2t QGhestudy, it has

ved” IrabetT C , such as neuropat hy,
r é:taemspaWhyhatmbmpwpus @pmquemmlmfoqg inteke candrbeiiagrease in

ilbz%%el%fc%g(%g%ﬁ %eﬁb 24295‘1333 goba))
Nephr oltriazoR®, haM@lshbih, thaDOiBy imbkdvedké meatabalic sypdrommsand slow
gl%lggtgﬁge g%gqqﬁ%%?%Pé%@wgfos%leg%’ﬁé 'ino{?nc%f I—@r%%ﬁ‘&ﬂ%l{i"\/ogétka et al., J.

esen risk
ofExbhmd., a0z rsa@005@r conplications (Robinson
Singleton et al., D abetes, 52, 2867-2873, 2003;
Lachin et al., D abetes, 57, 995-1001, 2008). By
maki ng AP0 Midrbvsschiat templivationobf didbaiby caem a, by virtue

'n | nsdeRetHgs B ooy TG Ry MEaes 2 el e i often
t VieSodlatdll akigt @ apebritetaabolittc tisy ddration "of stistétes) Functional and
1lsg'tlr§texlalvrﬁ\li)cr%9gsgclu alrzd?s%}'deF;ng/ ar?)gzg 88& %98:%%%3 development of certain
pathologies observed in the diabetic patient, such as neuropathy, retinopathy and
nephropathy (Rayman, Diabetes Review 7, 261-274, 1999; Gartner land Eigentler,
Clin. Nephrol., 70, 1-9, 2008; Zent and Pozzi, Sem. Nephrol., 27, 161-171, 2007,
Malecki et al., EJCI38, 925-930, 2008). Chronic elevation of glycaemia', or glucose
intolerance, represent major risk factors of these microvascular complications
{Robinson S:ngleton et al., Diabetes, 52, 2867-2873, 2003; Lachin et al., Diabetes,
57, 995- 1001 2008) By making possible better control of glycaemia, by virtue of a
fall |n hepatic gluconeogene51s and an increase in insulin sensitivity of the body

(see “Obesﬂy, type 2 diabetes and metabolic syndrome” section), 11BHSD1
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i nhi bitors can prevent the progression towards

m crovascul ar conplications observed in the diabetic
patient. However, strict control of glycaem a does not

make it possible to conpletely prevent the devel opnent

of m crovascul ar conplications and nmakes it necessary

to di scover novel treatnents which nake 5 possible a

Ny e wRepresensi ve treatnent of di abetic andCT/FR2009/000083
dysl i pi daem c patients (G ra%g at at., Int. J. din.
Pract., 60 (11), 1471-1483, 2006; Taylor, Curr. D ab.
Rﬁ?zﬁhbltcﬁs(é‘_’e)n ppéand Sthe %%&éssxd?ﬁ%@ﬁér@gemb\yascalastmtduphcations

Chi odini et al. (D abetes

ha:@sgnw@g{nntthgtdlqb@@c Jatigat ,I-g:ﬁve(ypr d%rpqt, %ytro{gﬂ? g,ygg%tp‘e? does not
p%éi@emlts rPa‘é@iEIed 6 e&drhpleRS Qﬁé\?etn@‘dth\éﬂ Hbvélditﬁ*n@’fte&ﬁﬁﬂﬁ:roﬁascular

chroni c Cro- m crovascul ar 10 Ii Catl ons

FomRisstions, anchake | SPESERAAT0 PBRRENVIS! BegimeRls which make
H:Q)QEB%' b %orefdéﬂ%ér@ﬁsﬁvé%%éhtmla&étw e‘ﬂ'fclC egdipdaéic patients

atient suffering from

e)&ﬁllrlpiﬂ ieh@l-hinied colin- iRart sFR ‘Fir)aiﬁgﬂ é@B%ﬁOOggﬁ%Iprurr Diab.
R 8 t t
aﬁ%’ep(ﬁgxs. : § ?1%32 2(%%9 Advalmiq%oﬁﬁg d §M|dg% YehiGdait dtaal.qDiabetes

slﬁﬁm 3h @pﬁ'{)l rtﬁ#" showpcaat E'Weseﬁmj'ﬁnﬁlf ﬁ%’#ﬁf"d'bpiagg“éﬁ patients
f% Elrﬁgf} SELLRARAWIY the prbfncdi behroRicPbbRNtor HRFovascular

ve shown that the treatnment by adrenal ect n?{
ofOOpmilc%iwm Rurthermera. e CmigRevagodlas yRRsYHE, anthitas endothelial

Bk £ioh! a Ptﬁsc‘ﬁétnk?rhgntta@ur&i‘é%feﬁe in hﬂﬁBebﬁﬁHﬁt' S@Fdrm@ from Cushing's

i nproves the renal nction The clini_cal

paayadsme; sexsibitg DY@H‘FQIB%R"ﬁme(;D"@%@hé’b@ payeiRlptRRyn, 57, 13-22,
Caygdigac autonom c neuropathy) are associ ated W|th an
increase in the secretion of cortisol in diabet

pat i entMoreTreiripsdarlyt Bhatia etyal. @&nnn OpbHabesli: 8} 12%{5%1983) have
76horns r?éésoc#%gﬁ’)oetvﬁ-%énot?@% S'a@%rﬁo?tls%‘ﬂﬂé%tshﬁd fetinopathy in

decrease In coftisol by | ocal
i rthé bisbetimpatfent.t s regeneration via 11(3HSD1 inhibitors

m ght £ af, AVRE R 2t end Tfeaﬁéer@'tﬁpé&%hﬂe%my of patients

m croci rculeatl on assocliated wth di abet’es
( paffeptesur mypathghing'et |SM@<ﬂTatn|¢y whith rephfisoplht Rp§Sible, to  reverse

gqg@eidoﬂgoﬁgm ,%ﬁp@é@tﬁe %y i tive disorders are

onena conm el der ople and to type 1 30
and 2 dThebelinical patdrestess aihpolgreuropatbias | (Fgnsoes percepiien, cardiac

I
%?&Qg%egl%pg@ggn \A%so 8(: Igf‘e%ﬂnﬂ{ ?gﬁﬂfg%as’el\@?b’é eré’ﬂlon of cortisol
Agm riigbeR6 pamdj\ti PRk et aBot. [CIinnEndrerioals Metgb. eﬂﬁdéﬁ‘ﬂﬁ% 1993).
ani rral S I n [ e
o SO Sy Bl b B FLAEBASES il by kca
baembmeh af esiregeoeltahen dliaf ’ﬂ@i—l@ﬁlﬂeehibmors onghttfeveadapeisable role in
:gorggr%co?rrrt)|Ic;|%8frc9u§at$ol‘UJJ 'sgcr:]lat%E vﬁtth dnag\é?és (polyneuropathy, retinopathy

and nephropathy).

B. Cognition and dementia _
Mild cognitive disorders are phenomena common to elderly péopl'e and to type 1
and 2 diabetic patients and can gradually result in depression or dementia
(Messier et al., Neurobiol. Aging, 26, 26; Greenwood et al. (2005), Neurobiol.
Aging, 26, 45 (2005)). Both in the case of eiderly animails and of elderly humans,
the differences in individuals for the general cognitive functions have been related
to the differences in iong-term exposure to glucocorticoids (Lupien et al., Nat.
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WD 2009/ 112691 PCT/ FR2009/ 000083 4 Neurosci., 1, 69
(1998)). Furthernore, the deregul ation of the HPA
(hypot hal ami c- pituitary-adrenal) axis resulting in

the chronic exposure to glucocorticoids of certain
subregi ons of the brain has been proposed as

contributing to the decline in the cognitive

f wiCtd0005 1@88EWen at al ., Curr. Opin. Neur o?@T/FRE009/000083
205, 1995). 5 11G3HSD1 is abuqqant in the brain and is
expressed in numerous subregions, including the

hynsl-be, amuea (1t998))f Fartieainors nmeederagdiatrmoﬁ:t@edrm (hypethalamic-

( f%ggafr; pad(ﬁﬁtr@g %@frﬁéﬁ’@?ﬂ mNﬁe £h1 %}%f gfre to Igo ! ecc%rﬁ%o'fé]s of certain

aga@bfﬁorkfﬁ tely &fraiﬁdtasmdmgsropbsémas Im;aptnbhm‘lgamme decline in the

SO0k hatled BB SEL B Mg BT 10

( 21Q‘Bi'-|)8b1 iboalﬁiﬂdahﬁ‘ FriTeHee bralim aptiuidi eﬂ@res%emin nurrherhlass subreg;ons
been shown that the adm nistratjon of car

T R S e G
pg%glieNét?( da$012|101 é?fsagzodw) |M|ce9©éﬁb|er$¢rh 115%1‘.)1 4l Srotected

roc Aca

m'r(sﬂmﬁysmmtﬁﬂl“% S e hubethaRmig Seps atea i plggGorticoids
| NG B Ridbd 1d bRZRIeYal e NARoos RenALRAtS, h@s/ 4716, (2001)).

e retentio menory in el derl mce ,
etFurthegnore, AbStydies wgg]anAQgh%@eieﬁgshomq quﬁg@strahon of
Naorab%r%gglg}:e ||ﬁ?|rotv£‘ae ((?FBE?ﬂLHHﬁy Qr?@verﬁﬁﬁﬁeﬁﬁ% eliérly people (Yau

roden | evel

c cattdl.c Gromrivate Asefit Brib lﬂSedW@dZ@Qﬂé §6R}Qﬁ%’p‘#eﬂtv Fgpe. Natl. Acad.
cogcgl Hb?’eﬁﬂ%ﬁt Eebﬁg'lﬁﬁallynﬁilﬁgt%g o?%g%bﬁ\l%e{ étﬁ fnﬂ%h@ﬂ% cﬁttrlazoie

ure us, 11(3
| rthpéJhasnslmww\lh\Bttmemktend (loss stemtionzpf maﬁmmnmﬁ defly mige (ROChal et

%‘e%ﬂé&b 31 A P??@%bl?r% AtRni ©s P RRRFBE). Blittmore, it has

e onh the cognitive functions
i rb@lncm'lolwyl ohi diblegticaogerttinecdeds, (Clwrthl@ ekof cogfjcostergngccontributed

0]
gs@ﬁr ev&o Erbe@&r} C]O ng' jj t?Q(tj)&ge)gdruse(?gBecg trbh,[ealtgg&bgr (Stranhan et
roalI, el\laturaswetlmmcmpaﬂe 20085 @he@tﬁﬁ}!ﬁ&hnn@pl&)r%fwhlch make
LSRRk ol el REATEAR b AR mor e
i n@luéﬁ@hcw rcﬁldraenlﬂs@ gognlﬁ\mrﬂmctnmselg el@gﬁr ﬁTeEtbeﬁ(tS rpzﬁéintﬁ g‘!;ﬁndeep et
iz [ [ u
pr@s?I ﬂgﬁf ‘?%ﬁ y1161 5&?%@3@ cases and for the

untreated forns, the 10P can result in partial |oss of

field o visi on and possibly in conplete |oss of
vi si on. é rqoggférg 'SR¥C esult of an 30 inbal ance

be@m&ébdléiﬁdspbﬁrﬁi%t iswal by tiee s rbuteverr systemictrsute for a great

drai nage, The gueous- hu duced .in
nOVRSEBhEhRAIEC YRt R Einis= canireridied. AL b Fg ARgiTSiogtion of these
Cafr&atRfdnRUS tﬁé’%@b@i’né neuss] lb}‘éthefusbhﬁ cbntlabﬁeltmlldsr This pathology is
network. The 11(3HSDl is | ocated
characterized by the increase in the |ntraocular pressure (IOP). In the most severe
cases and for the untreated forms, the IOP can resuit in partial loss of field of_
vision and possibly in complete loss of vision. The IOP is the result of an
imbalance betwesn the production of agueous humour and its drainage. The
aqueous humour is produced in the nonpigmented epithelial cells and the drainage
is carried out through the cells of the trabecular network. The 11BHSD1 is located
in the nonpigmented epithelial calls and its function is clearly the amplification of

the activity of the glucocorticoids in these cells (Stokes et al., Invest. Ophthalmol.




in the nonpignented epithelial calls and its function:

is clearly the anplification of the activity of the

gl ucocorticoids in these cells (Stokes at al., Invest.
Opht hal nrol . WO 2009/ 112691 PCT/ FR2009/ 000083 5 Vis.

Sci., 41, 1629 (2000)). This notion is confirmed by

the observation that the concentration of free

caybi /1196010 hi gh excess with respect to tRE@T/FR2009/000083
cortisone in the aqueous hu r (ratio 14/1). The
functional activity of 11(3HSDLl in the eyes was

evad ugsied 1by 620 y2boop 1trhae neifin isncomfirmed bgm!wobmauqm that the
heal t hy vqun%eers 5.treatin

céaoa@?m;?apaﬁé BBroogisob AV SfeRes f?%f’%b"ufés&%&W”e in the
18,6 S@éJﬁurﬂEur @étfo 14/7Y eHe: fukBtiinanBttivityos 1 1[§¢$D1 ifthe eyes was
2037 (2001) he inhibition of 11(3HSDl |n
sevawla?dpbwmctym e pelipnc ?fn@arpﬁ'éo’io&f'él '“a%?%@t@&"f‘%%s After
Oftr&:pHgQﬁtﬂr&a'rS&ioQéloﬁé‘%r $i8n 1dals, tRE A0PGE Reduted by 18% (Rauz et

bene fect in the treatiment of gl aucoma a

otdhefnvedt Qphtrmal. Bis. §¢isi48n20370(2801 by bg W@ngDBrPf'ﬂﬂgHsm in the

' hydg,ﬁ& 48 'ﬂfde p;?real\%% d?sn%%%mhﬁstHé lihca® c&‘idéﬁir&ﬂﬁm 8dhinesesrRdids and
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N an angi o enS|n0ﬁ have been
prtopdOd pasdusisiong tengficalnpiensin she ﬂrqaﬁéenthfgrfp@'ﬁv‘é?f@@ Gd other

p | | ated to obesity (W4 chenberg at al.
%dgb%grg ?‘Q"s{"ﬂzl 15 697 (2000)). Leptin, which is

secreted in excess in transgenic aP2- 11(3HSD1 mce
(Masuzaki sion’ - Cinical Invest., 112, 83
(2003)?5 Elgée |vate various networks of synpathetic
neTtheohmerwswempsﬂaneﬂ:mﬁamgmghfm thpiagipocgsl s¥eh apéeptin and
AR RERER, B B8, o8 pendoRl Schpordh? i e
Syfweﬂer@émspathabgbeealatedeintqbas@d(vﬁ@cmmg; gt al., Endocr. Rev., 21,
;@Pgé ?%e&?ﬁi\g |§9 ﬁsogegcrggtgd\fr?[atéﬂsk Wtrhnﬁb@%ﬁ%‘aﬁ#f‘ H3HSD1 mice
I [ MUM et tihe/. aﬂmmasmvmtssdé 83 $20@3)<)e9arsa¢tyam\t@|oﬂ@networks

renin _an t he cauge of the
i Prignet, gPoe oAt SHgR MRV WRselhngh. Sifat e arteria
l rpréssamsgmausazawé’at &l(%DScm&QQ, 148 (1999) );iﬁostbemiore the renin-
an iotensin |l f al dost
TR P AR hfié’ee%fee(@ﬁ%%%#*ﬁ Lletefihinfropte in the
[I_ﬁfalmbtuon fih éﬂt&haﬂé|pﬁa\eanneomnaﬁntmf5|rtogen,awhzgin usabrqd?eeﬂslmrtee liver and
treat nent of ese oW, I
2 GRBRET Bue st BB Siospfeth tut Sty BIRE 3alis fine pppation of
hMﬁérRRSSI'I'ﬂQ ;ﬁtéﬁﬁ&lza’i'lgiota’(smo@bn ledet €] signittently rhr@sun transgenic
112 83 2003)). These ite i nf.ormat

t P2 PLrege @S a_dhps g a%gf?qe(;%{plllo?pdogp q:lﬂgsteroneaﬂv%suzakl
9l 4GRC T Blifid98vesh, HI? 8@‘*99@@? théSeSetindnéntst regult invie slevation

and slggest that thi ertensi gn can be cayhs?w Joses of an

exec@ebarteda! bpressige. The reatment of these mice with lo
angiotensin 1l receptor antagonist does away with this hypertension (Masuzaki et
al., J. Clinical Invest., 112, 83 (2003)). These items of information illustrate the
importance of the local activation of the glucocorficoids in the adipose tissue and
the liver and suggest that this hypertension can be caused or exacerbated by the
activity of 11BHSD1 in these tissues. The inhibition of 11BHSD1 and the reduction
in the level of glucocorticoids in the adipose tissue and/or in the Iiyer is thus

~ predicted as having a beneficial role in the treatment of hypertension and the

associated cardiovascular pathologies.
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30 activity of 11(3HSDl in these tissues. The

i nhibition of 11(3HSDI and the reduction in the |evel

of glucocorticoids in the adi pose tissue and/or in the
liver is thus predicted as having a beneficial role

in the treatnment of hypertension and the associated

cardi ovascul ar pat hol ogi es. WO 2009/ 112691
PQYOFR009,6690083 6 D2. Salt-sensitive artRET/&R2009/000083
hypertension It is estimted that approximtely 30 to '
50% of the general popul ationexhibits a specific

Smlgd‘tltlﬁehylg\bfaﬁaiél hypbéﬂé'mtsi%hl dence sulggestz a -

connecti on between sensjtjv o and, ar i "
b matesh nahaperr skl cafo% il ool S exbis o
MepeGHE I serfelivily t6aE8Ik.0Much2@Gidended, su§§é’81655) coririeciim's between
been shown that subjects sensitive to,salt ex

 Ga0ERaNG $albr1d Brlorsl NRSRENSER 81 SAICRSEHEnTeKs' (W Enberger

| ngyeasrd ot €aldRl., Q’DQ&SW) e350856N |1 m; besredhown that subjects
product 1 on of corti sol urln ment a

|
C RepERYS 51 sol X HbASiERu ] VARG Bone | pedndcdsg an ncreased

a'artenép Fe@éjreoindmreéﬂéaﬂrb@ﬂmbﬁmf CEHQSI, dlﬂ'&g mental stress, in
23-4 Furthernore, a recent study

1(;>O(THE]WI§QI‘©|Wlt@ﬁaﬁr@glvezwctgémeb?@)C gt alu ?fournal of Human

Eﬁé}?ﬁdzoosﬂ doheyohkaty+ 2 SPUtheiMBed, L Yecent atudyt iatiu Y et al.
the specific inh |t|on 0]

the ex ress on_o{k@rS afl »
ne(&t;yq.lgl QeggmngOO%ySegt@)J@é &f salt-sensitive
p%ﬁ |thhi@hb %pﬁaﬁé’ it by th%eékﬁés&dnnofaﬂéhﬁlaﬂnédultahe 11BHSD1, by

elevation in the mean arteri al pressure ht about s. th
bythe ussl nysfd?f‘é&\ makes & pessiive i yeaupeEEdy feducein animals, the

' rg?%\;%itlBF?rm Ohet mﬁaﬂmpbrﬁéémrdﬂgﬁl Gbyetr by 31 Qbmybk:}et These

ave a beneficial effect

hyqi@ne@tﬁsﬁusaestehaf@m @B]d»bﬁowf éherﬂéﬁ'd%%@aﬁwﬁﬂtw%ﬁ t’?ﬁé probably

Skenvet baRehid trstdraRsriargpahemsidregul at ed by
W@%%ﬂggiaﬁﬁe al l.IICOCOI‘tI cor'dsr@pllRHSDl i s present

in the ost eocl asts and 20 osteoblasts. The treatnent
of healgh rs with carbenoxol one has shown a
reducti on |n one resorption markers w t hout

ch“a)eg@eweiomt pbtlr@ gketaien amthqﬁmé‘pgctm@aﬁ%alsetre%!ated by the
Bofion Zé ﬁ %Iﬁgé)c%?%c)mq ﬂﬂﬂ%‘[ﬁg' 1y Fés@ﬁt H(t%E'SQQ{eééIQsts and

t he | ucocorticoids in
bomséaotﬂasgshtTl”tthmenUsfdmbéﬂtsy aolupteetewithh O@rbﬁﬁ‘émﬂeshﬁﬁ $1"°W“ a

LB SERLTTPR, R BABRRE Aidsro 2B BP9 P Koo romation
| i ppakess (rccmlppr e al., IBadlnes g B7ENE 000K Treeinbibitian of At BHEPY&nd the
anl%elgﬁgﬁorno?r/wl trhzé1 Ie&éleo tgqe cocortlcmdgat' vra]tbsonetsfrﬁ%f“n{E ﬂ'n.gybéa‘lu%d as a

protective mechanism in the treatment of osteoporosis.

F. Highly active antiretroviral therapy (HAART) associated lipodystrophy or

HAL syndrome
The use of an intensive antiretroviral treatment for patients affected by AIDS often
results in a lipodystrophy (HAL) syndrome resembling Cushing’s syndrome and
associating increase in the abdominal fatty mass, hypertriglyceridaemia and insulin
resistance. It has been shown (Sutinen et al., Diabetologia, 47, 1668 (2004)) that
this lipodystrophy (HAL) was associated with an increase in the expression of
11BHSD1 in the adipose tissue of the patients. 11BHSD1 inhibitors, which make
possible a reduction in the regeneration of cortiso! in the adipose tissue, might thus
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results in a |ipodystrophy (HAL) syndrone resenbling
Cushing's syndrone and 30 associating increase in the
abdom nal fatty nass, hypertriglyceridaem a and

insulin resistance. It has been shown (Sutinen et al.,

Di abetol ogia, 47, 1668 (2004)) that this

I i podystrophy (HAL) was associated with an increase in

t heCexqoogseieom of 11 RHSDL in the adi pose tPEIRR2009/000083
the patients. 1113HSD1 i nhi bitprs, which make

possi ble a reduction in the regeneration of cortisol

i avBea aﬁh@ﬁlﬁﬁ Miéﬁugatléﬁ'tgEﬁeb@dsbm&@@ﬁbﬁWZQQébciated with an

PCT, FR20 000 ave,k a ben |aI role.in

leBare TRFRY SRS Y SoE B AL BB i t h an

I ntensi ve treatrrent of AIDS by antiretrovirals (HAL

syndr % I nfecti ous di seases 5 Sone infections,

such aém f@ﬁ%?@uﬂ'%%q%s are associated with di sturbances

fvg?jdrﬁl@ irggmﬂgggsﬂ?‘gggﬁ)ﬁﬁer_ﬁgﬁbélﬁgére] éssotblatédibwth(ﬂilst[lrbances to the
. , is distinctive eature, . .. .. .

\Aﬂfnewrﬁesreamﬁa(h INEralde driethi &l Mpdi S0 ABP éh%‘t% ﬁ'htsrfés"nc""e

SG@ét@Fé QhicN is GRRBAIN ac@ohﬁ;saﬁ.éueﬁy thelindrBase MR séﬁ@ﬁ@{ of certain

the response to certain cytokines, appears to be a
| catakmsa L 10, N Roate 58 [e5BaNSe {ocATe s iRkitso ahears & be at
| MBAHRe peRklP Edfus %9 %u%ﬁprﬂsb &1 Bgposhi ST Bimide cells to

adm ni stration o gl ucocorticoids to man or
arQ'WCQﬂlﬁp'ldﬁgguﬁb%meW hﬁWer éé@tﬂ'&ﬁ'&ﬂtlpﬁ refosynthaisr glyperarticoids to

'Rr}nﬁﬁ‘Br Qﬁlﬁhalsno s HRbst thé"@?%ﬁ@&tttf%ﬁﬁb&bul?sxgw map and in animals

Br own

espi r 294
| rihiganas @53 eﬂzzais E(u1995§<)esplu Riswi 85, 294 £1998).i Btpyvn et al., infect.
SURRRFESe IR Q§§5)§‘q_lkéﬁ§é’rtﬁe %noﬁé‘@tré*fs‘%s tich Ql%vﬁctﬁ&ors of
a consequence a reactlvatlon of his i nfection.

Aﬁae HP 8 Baveses & pensefilencead @;@ctwail@n &f Fmsjqné&qtlﬁrg
e%ﬂnsma tabyé:es@a.ﬁd e&egstr@]&réumn a&Vdly/ 8t P%&oéﬁmécms and the

axi s pear to be normal 1n |entsa
t (psdyationed |tl3e HPBeaxis appeag o be Aﬁﬁmai in pelignts gjifegted @att@erculo&s
ABd
Ngegk%r]%% h co&t f]"sg%%?rrg u%%o@%?sgéni]eel%m%@m)'mhe other hand,
brtbé clewels velolcartispl iesugpperisong nor thes ddonahegivedlan rftyidhrappear
a nt t i.COi I
¢ ST | rehELtnBaM AP e e BURAF s P bliRocSHicoics
t Hewarcs ithe aptivef foin (GiBDEPEnt ifpartidurenicni the @ctivty cI]j(1BHSD]]). The
t.h [ sues ,and in particul ar.t ungs .
ol 8h 1 BAGERY 5 67 BaTRERe BHB ot & rafuclBF g Wgs miont
stophsdqueatly prdbdans atbansfididl @ffeeva hieGlabilbtidhénd then the reversion
| nf ﬁ"f‘% | %n 25 H. Cardi ac hypertrophy and cardi ac
MEClR®y Car di ovascul ar di seases represent the

rleadl ng cause of norbidity and nortality in

industrialized countries, and |left ventricular
hypert H‘b&ﬁf I@EWBer;rgpréy qir;dsq;@rdlac insufficiency

Cardiovascular diseases represent the leading cause of morbidity and
mortality in industrialized 'countries, and left ventricular hypertrophy (LVH) is a risk
factor independent of cardiovascular mortality (Havranek EP, Am. J. Med., 121,
870-875, 2008). Apart from genetic causes, pathological conditions, such as
arterial hypertension, myocardial infarction or renal insufficiency, can result in

- compensatory hypertrophy, subsequently progressing towards chronic cardiac
insufficiency. The 11BHSD1 activity, which makes possible the conversion of 11-
dehydrocdrticosterone to corticosterone, is expressed in the cardiomyocytes of
neonate rats-and contributes to the modulating activity of glucocorticoids and
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factor independent of cardiovascular nortality

(Havranek EP, Am J. Med., 121, 870-875, 2008). Apart
from genetic causes, pathological conditions, such as

30 arterial hypertension, mnyocardial infarction or

renal insufficiency, can result in conpensatory
hypertrophy, subsequently progressing towards chronic

cand 2009/11280f f i ci ency. The 1143HSD1 acti vi tFCTiRR2069/000083
makes possi ble the conversion of 11-

dehydrocorticosterone to cortitosterone, is expressed

i naldiditerons h ey pea @hepbardnmaummaabs Eadatrinology, 1R 498-204,

tot du.Iatl acti vi corticoid

o2 Begsinaehetb Sl bish o8 3. AT ERERUFTRESeROT 555 s6s.
Tgwogogﬁv@pﬁﬁ@\dn agdt Alié e!’uyptaﬂf@hyEmljluw |dﬁpd|@gyocylefh3l,induced by

y usi t hese cel l.s i st et,. al .
PBUAQReR FEeRiE s o P easY Eadatresssaye RapdY of enzyme
h@l‘m—lsmatlnt B RYRRr %fu@?hl/hepfusbhﬁf FAS-8I86) Y OSPHCHB antagonlst of

i nduced by pharmacol ogli cal agents, was acconpani e
ArGlHGROPRIASIS PFERIPE, RAEE itirogsiBle tareduee t 'seme%%%y |t‘?§Y°e"S
the Saqﬁhlﬁﬁ&gbf thd1¢1 396D Plachly HRiBnt MefdiGeiliiCcardiac hypertrophy
ant agoni st o l'ucocorticoid receptors, made it

poemtbueplte@entetba@éogre@tqwtawefde@mﬁ@le@mevfﬁé'ee@f I's.
Inhibitors of the 1143HSD1 activity mght therefore
limt cardiac hypertrophy and thus prevent the
progr edstiver digs@seds cardi ac i nsufficiency. 10 I.

Li ver qHSﬁgéﬁﬁ staatosidlepati ¢ steatosis: Studies in
es

sever el e patients (BM > 35 kg/r2) rep ort a
pr eval e¥todiesfn severely obess patiants BMInt 33 kM éreport a prevalence of

st N

L 52b ekl ot s iR dghi, e Rahita e ot & Caower
andenaieloginj 8f, fa@3-d2745 26860 divaged lﬁie%t'%aﬁt”é’m% WwajoR factor
a ééfggggi 8" %ftea?&)é(g Wﬁostpeevqr% 5@9@% epgnad ve.a{rpég%rd to a

etic patients Iin
Dmlegf @Q(bdlaeettc Ratiepts indtedy (Tzﬂmfﬂey efﬁ r@fﬁé@fﬁﬁﬁ@fe atp, 1212-

S, B0 FHENUREDs A5 S B8 Sh A BRI BERRILE a nepatc
[ rst%msu&ﬂﬂ@paﬁcﬂemwemﬂ obysttydms mmen@dn@pgth:rﬂs affected by non-
Stc)%%gh%ﬁ{: ﬂeé%@nfg)tggtﬁélg é{\&'ievcﬁésm: e aﬁ?@fﬁﬁéﬁi@@ 1]8%!47 8580 2001). In

€se p nts activit
apgieae spatiedts! iteel, 11851508 aetbity fappeatsy modi eda@ﬁlleatﬂistdﬂe-d by the

O oLl HBEFRGRY iR, BE YA dcraton of corio
t|meﬂabol&gwc&smeohepﬁtlclﬁﬁﬁjdsmpre%m |oisbﬁ3l-ﬁD‘ht(,Tomlinson et al.,
SORLLAE 103 25 86 800 AR GBS G Pl o o0

et 1431t8—1421 @oom St‘éwddaat iah,. J. \&naBotiocrigd Meldb22 - 84)21022-1027, 1999;
%S%%Sk:%% SIZ;TP émﬁ c%ﬂ&gtgﬁg@gggﬂ Cr4'78‘!),| 2004). Transgenic
mice overexpressing 11|3HSD1 in the adipose tissue or in the liver develop hepatic
steatosis and dyslipidaemia (Masuzaki et al., Sciences, 294, 2166-2170, 2001,
Paterson et al., PNAS, 101, 7088-7093, 2004). 11BHSD1 inhibition in rats reduces
fasting triglyceridaemia following a reduction in the secretion of hepatic
triglycerides and following an increase in the uptake and tissue oxidation of fatty
acids, which is also reflected in the liver by a significant reduction in triglycerides
(Berthiaume et al., Am. J. Physiol. Endocrinol. Metab., 293, 1045-1052, 2007).
The local reduction of active giucocorticoid by inhibition of the 11BHSD1 activity is
thus envisaged in order to reduce the insulin-_reSistance and lipid effects of
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m ce overexpressing 11(3HSD1 in the adi pose tissue or
in the liver devel op hepatic steatosis and
dysl i pi daem a (Masuzaki et at, Sciences, 294,
2166-2170, 2001, Paterson et at, PNAS, 101,
7088- 7093, 2004). 11(3HSDl inhibition in rats reduces
fasting triglyceridaema following a reduction in the
sgeoeboon 1269hepatic 30 triglycerides and fAGTTARAGHUHO0083
i ncrease in the uptake and tigsue oxi dation of fatty
acids, which is also reflected in the liver by a
Sb%béérﬁ@diﬁs érﬁ'ﬂth@l*s t®redude hepagticysteatosles  ( Bert hi aune et
at’, t@;%ly Endocri nol . Metab., 293,

98

eatq’fmpa Ual reduction of active
gl ucoc padiatsic dsteutohapathist rgpresdnts he étdag@HSDlheacdavebpgnent of

is thus envisaged in order to uce

| maipRic hepRls SHaosinin P?'BPoPeé’P{eeg’t E5cBRp sotscibes fetween
Pgﬁ&r@%@;ﬁ%p@@&’nceﬂtr&idﬁ@%t—ﬁ@@n@hﬁ@detcbttsol and the grade of
reduce hepatic steatosis,

< PERE G PP TR EA LGS B U TPEIE duiy Tetabol
a sidaAdiRphifitid, Q@gé@é&ﬁb%%s@fca ofeh abptiing: befebi bypercorticolism

steatosis in sone rr escrib

béTaEBe € s | Gt yge‘éf?‘?t”f'@’ol 64 ﬁé";c@ ﬁqdﬁit ﬁoHeB?faF and local
PR3freSfRA TR (tRE UMl SsUNri ﬁé@'lor@rtﬁf ﬂwb&nlulﬁdﬁesﬁtarhﬁpa:‘s iveell as an
necroi nfl ammati on and fibrosis. i nﬁsquc% ect Elbgffe

méPatsyPMent i 108 1QfrRYaR iof inepata, i eng tﬁgg%Hsm

Ofacﬁvl%u%'d' Bis6 9B Je@ﬁetionhwme:?mﬂb%tld aﬂecté Tcar@hﬁsol atre thus
Endocrinol ., 64, 33

341 &'}5’ ener al
amiedigiiva|of ap GnpraYeMERL inithe eneioRERaNt iof "? gi on) of

the i ngyl|iierirégdrtatione as wel |l as an 10 inprovenent |n
t he oxidation of hepatic fatty acids b%(l}'ﬁgh I bition

the 11(Tamder oxtueg Pih AP I8 gensiats BEIGBeT BHTPH neessary in

|°rtﬁ’éi '095@51’ GitSdsesit |ﬁfe@ﬁod‘5061t h&fhfeciu@ drigirs, ip peldlbalbr weginating
I nprovenent in the devel opnent of fhe

1jromth/a3fjlgp§t@@ntéacg{ Femexamprie,| heratic BpRpigsis<ory r[i)qﬂagﬁ necrosis can

géél# ﬁforﬁ%écﬁ?ﬁéleh?él EaMEHAHB, nsta®Blid, rcﬂblésﬂ&ﬂ@@ﬁﬁ@é@ﬂlarﬁschaemlc
e case of attacks of infectious or. noninfectip

rtwgcltys Glucgsarticoids| dphibk | dieraiorig  RreiRiaHiRR cﬂ"Ses't"e(/et'SS“e
BGdneriin PF&IRINoto h?p%j& FNRPLIL| 3870139bepﬂ$89€ Nagy et al.,

nec 0osIs can resu rom nedi Ci naf viral al ¢

netetaitivgy, 2§h623314t28,t 12085 T arastef| 2k PPéléHaEfﬁPéPfanfaﬂO" 12, 7379,
t %O%# U ¥hibi %Nﬁ%grﬁ FPI@'DqueHL'MiéQ ActRPAidHE W is context reduce the

proli era Ion an ver tissue regeneration -
( Tegltiveptogalteffastsoof @irtisol 30 livegregeneration @od q{gé@, bgilined up with

altlae atﬁ’galj@@ién% %ﬂ'¥ ts 257 th‘ég% é@%@lgqr%g% gggg?gﬁ"%%ftwé' action on

I an at| on
I rdartlalrtgrowti’oﬁactorﬂa 11(i HSD1 reductase activity mght in
this context reduce the negative |local effects of
cortisol on liver regeneration and are to be lined up
wi t h  J. Healing of chronic skin wounds:

The healing of chronic wounds depends on the underlying pathological
context which modifies and desynchronizes the physiological stages of healing. in
the chronic ulcer of the diabetic patient, the potential advantage of 11BHSD1

_ inhibitors should be seen simultaneously in the correction of the outward signs of
diabetes, taking into account fhe local pathological role of the endogenous
corticoids at the wound and the state of progression of the pathology. A certain
amount of evidence exists showing that endogenous corticoids are directly
involved in the detrimental change in the healing of wounds in man and in rodent




t he proangi ogenic effects of these inhibitors and with
their positive action on certain gromh factors. 25

J. Healing of chronic skin wounds: The healing of

chroni ¢ wounds depends on the underlying pathol ogi ca
context which nodifies and desynchroni zes the

physi ol ogi cal stages of healing. In the chronic ulcer
ofwtth2oad/piesbiic patient, the potential advanP@gaRI009/000083
11RHSD1 30 inhibitors should q§ seen simul taneously in

the correction of the outward 'Signs of diabetes,

t adfiirn@l indtéls qeemﬂmt ettdle A Foel sm@bhol1egwsmlzomz;l 1B80f Dolve/ et al,

CIHSRCRONS | SPLLLGOTT0dL Al WDUn Ad,the Ababsr sy 100

e\de;énﬁr@d@etloﬁtcﬁ c&h@m i8 !ﬂaréd’tﬁéd B dwemecor fahi 1@9!—1@@1&’@Guctase
directl i nvol ved i n the detrlnental C ange int

et Vit Mo e RS el Toiablash P YIaNGRERTSe 36 003 908 4y rodents

PQE’OIF:B?&%?/ 8RN618S 730 1@nimeb, pEIE lHantkRrhost 41, &t Cah.- Endocrinof.
Foot Surger 19, 199- 2002, 1980
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corti sol is predi cted by the presence of an 11lp
r dFFIPR L th gc§11|@,qlgpr watW%'ﬁa%trn@haaﬁme ?Bﬁ’cﬂil %eﬁ?reat stages:

CleiRemsal ér%lgerin InficrBBiFcuRd '\)ésbrﬂgﬁlﬁﬁtﬁ nﬁwnlétiﬁﬂﬂ@f Ehb ifflammatory
Steroids, 73, 1187-1196, 2008; Hanmam et al

ciRhase ERderrFyiat With 1eeaiBdp the ynthesig oéﬁostisdgridln%daw@meﬂes

etc kme%NQ&%rZQQ?rNFEG&%dJ%%rB&Ebtﬁh cﬁtlL 1f3|—fmeénd $83ke, and the
0- 1063, 1990). Cortisol and other glucocorticoids’

i rﬁigrmlimthﬁéFthreas@ infinfe¢tions kaducliprcioreel imotilityrandauieliferation of
"%%moﬁﬁﬁs 388udbon Fr'fe )@Péssﬁaha&ng)foang%?%ﬁlcﬁﬁﬁ%) blf such as VEGF,

change 1Th nicrocirculatory vaso
ofsupheession| afintiet exyredHop e SEGFR n1 @mdt 2cwhish adet ssential in the

r f osta

gﬁ‘%ﬁlc on n(éthgor?aé% OE}? @r@nl%ég% hangsglleﬁggbﬁ%asz?rﬁ to myofibroblasts,
prsudpcelsslon obfthe BxgdréSsion bf MMRINQ, Blmdl 1k end anldctidreof TIMP, thus

L1ing of |EN: Lncrease fection .
¥ Wk PregPlises pREITTREr ot Raidtral kPind nilfElentdtion but

re:dubhommfithetﬂret stapes i @ﬁer@ﬁt;arcmamige agasequehaetofrehich is a
such  as, presston t XpressLon )

AR BEIng i s, BB B TR o BRI B R-SRe ofode: Beer
ccdtlag@tfrah»y Hoirfar, B9, 237s238) R00DERbs@D BVIIneH, Endodrine Review, 26,
e 65 GBS R 3L £ el o, 28, oA a0, 2007
b|CQﬁ‘Krbf1ﬁly§j hfﬁ? rd%”@ﬁiﬁclémgnhlﬁltlmﬂifltﬁé OTf1BHISIDfiefel;]ml|ctase activity is

a ifferentiation ition of t

s dagbaest Moot ool TIAoT SN acRIBHRECUAN AT A igrective
a efféebteeBi the @rebpéndii 96¢tidhs) &, tinrsdme iflammatory situations, in
Pat hol ogy, 152, 547-554, 1998; Beer

order toproduce a heightening in"and an overexpression of growth factors, such

as TGFB (Zhang et al., J. Immunology, 179, 6325-6335, 2007). 11HSD1 inhibitors

should thus make it possibie, by acting in this way, to improve the healing of

chronic skin wounds.

Tetrahydroguinoxaline urea derivatives carrying an adamantane nucleus which

modulate the acti'vity of 11BHSD1 have now been found.

A subject-matter of the present invention is compounds corresponding to the
formula (I): '
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to inprove the heali

20 et at, Mitam Horm, 59, 217-239, 2000; Rosen &

M ner, Endocrine Review, 26, 452-464, 2005;
Stojadinovic et at, J. Biol. Chem, 282, 4021-4034,
2007). Conversely and as expected, inhibition of the
11(3HSD1 reductase activity is described in order to
i nduce vasodil atation and a proangi ogeni ¢ and

awd podwet2e0e  effect (see the correspondi n§CIER2EIN00083
and, in sone inflammtory sitH@tions in 25 order to
produce a heightening in and an overexpressi on of
growm h factors, such as TGpi (Zhang et al., J.

| munol ogy, 179, 6325- 633 2007). 1 1HSD1 i nhi bitors
shoul d thus nake ifa e, by actlng in this way,
chronic s mounds. 30

adamant ane A&ugl eu at e ct i Vi ty of

11( 3HSRL. h been_{/oukd. X subjfectz matter of the
present *in i on\i s con'pig cor spoﬁﬁl ng to the(D
formula (1): WD 2809/ 1126 C%szRZOOQI 000083 11 Rila

R2za 0/ AArz RB NNA, N\ 1, 21 RRb Rzb 3 in
which: 5 - A represents a bond, an oxygen atom or an
- (G, group, - Ar, represents a phenyl or
heteroaryl group, - Ar2 represents a phenyl group, a
het er oArrgpregentap tmndaamexyaenajen @aeR y-O-CHe-dlipyp.-

Rt a, b, kgﬁ., ical or different,
each répﬁg N f?ts c?r Wr%t%&x &EU en atom or an
al kyl , AQytelpoeﬂelmgsi ] Phﬁﬂkvgwm eameagnoaogtgrmprﬁ heterocycloalkyl
Sﬁ @%ltut ed by one or nore hal ogen atons, -OR5

y

oxyl or al koxy), hydroxyal kyl, al koxyal kyl ,
al koxyRi.koayd Raal.oahikly Bie identival ondiffgient, épeh refresest RyTydrogen

g}h?LngJ' %@? arbag%:}gélpék%y &kﬂ%%@(gl %&}c}ﬁ!hy il diuted by

- 802 ocalnaré datdgeal Keying, -CB@;ZQ'@HIRJ)(VI mmxy) hydroxyalkyl alkoxyaikyl,
J §ﬁl§ yfa@& ac%%’lkﬂl, S@_WM' NBSRT .0 507, Nal OBLRA-NR,R,,
-CO-haloalkyl, -COOR;, -alkyl-COORs, -O-alkyl-COORs5, -SOgz-alkyl, -SO-
~cycloalkyl, -SO;-alkylcycloalkyl, -SOz-a[kyl-_ORs, -S0;-alkyl-COORs,
-S0,-alkyl-NRsRy, -SO,-haloalkyl, -alkyl-SOz-alkyl, -S0;-NRgRy,
' -SOz-aIkylaIkoxyaIkoxy, -CONRgR7, -alkYI-CONREIRT or -O-'alkyi-NReRjr group, or
also Ry, Rip and Ry, are respectiVély bonded to Raa. Ra, and Ra. and to the carbon
atom which carries them and represent —O-alkyl-O-, '

- Rs répresents a hydrogen atom or an alkyl group,

- R4 represents a hydrogen or halogen atom or a cyanb, -ORs, hydroxyalkyl,
-COOR;, -NRgR7, -CONRgR7, -80;-alkyl, -SOZ-NRﬁR}, -NRg-COOR;5, -NRg-CORs
or -CO-NRs-alkyl-ORs group;

- Rs, Rg and Ry, which are identical or different, each represent a hydrogen
atom, an alkyl group or an —alkyliphenyl group, and

- Rg represents a hydrogen atom, an alkyl group or a group of formula
-B-Het, where B can be absent or can represent a bond, an oxygen atom or a
-CO- or —S0,-{CH;),- group with n equal to 0, 1 or 2 and where Het represents a
heteroaryl or a heterocycloalkyl optionally substituted by 1 to 3 greups chosen from
alkyl, -SO;-alkyl and ~COOR; groups.




- S02- al kyl al koxyal koxy, -CONR6R7, -al kyl-CONRG6R7 or
-O al kyl -NR6R7 group, or also Ra, R b and Rl, are
respectively bonded to Rea, Rzb and R2c and to the
carbon atomwhich carries them and represent

-Oalkyl-O; - R3 represents a hydrogen atom or an
al kyl group, 20 - R4 represents a hydrogen or hal ogen
at W 20091636810, - OR5,  hydroxyal kyl, - COORS pGTINR##009/000083

- CONR6R7, -SO2-al kyl, -SO2- NR6RY7, - NR6- COCRS,
-NR6- COR5  or CONR6 al kyl - f0;53 group; - R5, R6 and

R7Thavtioatboanés iof G’Bﬂrﬂuﬂéﬂ (YOardicbiphigilone Qﬁcﬁmoh@ I@éﬂﬁ%lnoa carbon
hy dro eg_ atom  an, al ky] group or an -al nc}(!(\z||§

gre ps- dhay £8n fh%tsfqr%ﬁ%@t:,m@ fafrnme&aevpraerarﬂr tereoisomers.
al khésed efstitiotierd B AbRtertbisbAied!l dnd tREIHRixtuMBeRIRivR Pacemic
be absent or can represent a bond an oxygen atomor a

_ oBXtyfes. agmpe Withip ReyP¥RIBIoNi t h n equal to 0, 1 or 2 and
where Het represents a heteroaryl or a

het er ocycl oal kyl optiognally substituted by 1 to

O B SBRRATSH o fermiialkan Sxisidn fog foyn ot kasesCareiRs or be salified

gr By Bsids 3P bERSZG}OSé.%@Qﬁ&hé’FﬁEéEﬁ%QWé&%% aéllasr bhBases. Such

conpounds of fornula () can conpri'se one or
asHrANATY $alts capsowithin thsnipventiory There sakie ace éfi\éaréaae@yslwmrepared

t hgith hBEMRdcetficdll| REBHEDIRN adiP8F BLESY EQt”ﬁ%ssaltsT&e&ﬁer acids or
enanti oners or di astereoi soners, and their m xtures,

 oa%e81 105 CXaTelR o Usei 0 BucadAR ohdheiShlatiprof the compounds of

| niveRiliiaql); alSo ¢&Be GRRRAHE veRfiod.Or mul a (1) can exist in
the formof bases or acids or be salified by acids or

bases, in particular pharmaceutically acceptabl e acids

OrTﬁ@ét?ﬁﬁpo@l&rbf B (ORI GOTR the FdHof Rfirates or solvates,

i nvention. These sal ts are advant ageously prepared
wi RN H’&cfem' iof spmbingliensrAssecialiangvitly onsaereorgumolecules of

t heyiih IuchisoRERRIaIREESe Afthik OhdRsEStionf OF exanpl e of
use in the purification or the 1solation of the

conmpounds of forrmula (1), .also cone within the

| nyeRd b&ﬂeﬂﬁ&éﬂ%@&ﬂr}%n%n 5 OMbas &th?amﬁ?{m@h%e%’ih He text:

in the formo ates or solvates, nane

f ormofd wmmapmlﬁyr‘@ﬁrsamf@u meamnASuATn, a)nleloume reobr@mine or
moiepHines of 15 solvent. Such solvates al so cone

within the invention. In the context of the present

i nvert idonalkyldgrenp 68 surcleraiead $e meamt aosaidrated, tlineat ex thranched,

. h% 85?‘]}1(2&%% %ﬂmﬁ%@g (L)i‘f@'ﬁ (15108 LafdnHaMs AMe ] WG bePmade, by
way of examples, of the methyl, ethyl, propyl, methylpropyl, isopropyl, butyl,
isobutyl, tert-butyl or pentyl groups;

- a cycloalkyl group is understood to mean a cyclic alkyl group comprising
from 3 to 6 carbon atoms. Mention may be made, by way of examples, of the
cyclopropyl, cyclobutyl or cyclopentyl groups; |

- an alkoxy group is understood to mean a radical of the formula -O-alkyl
where the alkyl group is as defined above;

- a hydroxyalkyl group is understood to mean a radical of formula —alkyl-OH
where the alkyl group is as defined abbve; _

- an alkoxyalkyl group is understood to mean a radical of formula
-alkyl-O-alkyl where the identical or different alkyl groups are as defined above.
Mention may be made, by way of examples, of -(CH;)2-0-CH,, -(CH,)s-O-CH; or
~CH-(CHz-0-CHj)s: |
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an iodine; 20 - an alkyl group is understood to nean a
saturated, |inear or branched, aliphatic group

conprising froml1l to 5 carbon atons. Mention may be

made, by way of exanples, of the nethyl, ethyl,

propyl, methyl propyl, isopropyl, butyl, isobutyl,
tert-butyl or pentyl groups; - a cycloal kyl group is

under 20amthae91mean a cyclic al kyl group conpPCTIRRE002H00083
from3 to 6 carbon atons. Mention nmay be nade, by way

of exanpl es, of the cycloproﬂ?l cycl obutyl or

cycl O-pfalfntaﬂkm@émtjﬂsgroup@uﬁﬂé{'ﬂbwd 85 AieBn isSraditdPsifbaNtla LO-alkyl-

n.a,r mul a_-0-a wher e
R MBS P idkbtical oy HElarat U orouss we Ay apk phove:
gr ourL |ashé46ﬂﬁﬁﬁ@lﬂﬂlst @ndﬁ?@tﬁo@ td Afbafadn Qlkyiférbﬂibl laa defmed above
ere the al kyl grou is as def

RPEUTSC, 5y 411R SAaS Agmeias SIMGR AORLE B Wi e ade, for

I‘aéjdaﬁﬁjle Q,fftﬁeothﬂmrgmet@i kdup0- al kyl where the identical
or different alk grougs are as defined above.

Ment i o Regrasevt %‘éo I ynderstogd texaeR 88, argmatic group comprising

- (ffdid 520 @ Stbkhs, nk@ﬁ%%ﬁrcﬂl ¢Hg ﬂeter@bfoﬁg'@uéﬁ %&%gelwaxygen or
2009/ 112691 PCT/ FR2009/ 000083 13 - an al koxyal

grARIT SMertias ey Ptk he madeaf oI PYERINY o PYRIAITYY, pyridaziny

- QrahisYdlyl Jeb@skghd where the identical or different
al kyl groups are as defined above; - a haloalké group

i s uridérBetemeyeiealivd ds unAerstaeg togmean aasorionalike ﬂ%ﬂfé!v@ono- or
S UWheclid Ul BVoujp tc@n'ﬁ)rlglﬂbo%ﬁh a qgs Qa%tc?ﬁg | (e QpASRNG - partially

Mention w be made, fo exanp

t rqrﬁﬁwteﬁepﬁw org MRy p?tOmSathlé’f‘@F‘oaﬁey hB'&fQﬁEﬁH“?-s such as oxygen,

unﬂw@nogd SulpHIR 2 MeMioR! RERhCpaieYer HRNMRIdde! BO thd rﬁ%“ohdmy!
5to atons, includi n%froml to 3 heteroatons, such

§'ﬁ’ﬁrtdfrty§erﬁ>'pe@5uyént@ﬁra yetapraml MeRRNOHAY mejernapiperazinyl, 3,8-
paféza@w&abpbzeuase@ﬁ of thféﬁwo?b(ﬁdhﬂylnw : ém%bawjmwl 1,1-dioxide,

pyri dazin or thi azol gr,0upS
hé’(CEEPWQSRE’VHB’PW'C]PQ’WQWHer st dedl ﬁdeﬁﬁ@bﬁr%”@'fivh onal @y 2,5-

brd,%ggyagpoz 1PEptyPgreMsd:i ¢ al kyl group conprising from
4 to atons or optionally partially unsaturated, one

or tvﬁaC%rP%&fwtlmlarpL@r@nw@trep@&e@tﬁﬁ by&ifeh as oxygen,
nitrogen or sul phur. Mention may in particul ar be nmade

of the pyrrolidinyl, piperidinyl, piperazinyl,
t 40 thangeirtexyaf A Piesaal ipuaitiony Ryash 6ropED d1eaRianRis, a8, Bic groups

tl%nglrmﬁr%a b'()ﬁ?ﬁé;}?é 3th% s och%l and NROTBIRRBE! WOMén Ar, represents a
heterocycioalkyl group, the Ry, R and Rs groups can be carried by any atom of
the said heterocycle, whether a carbon atom or a heteroatom (for example a
nitrogen atom), including by the same atom of the said heterocycloalkyl (for
exampie when a sulphur atom is involved).

Mention may be made, among the compounds of formula (I) accbrding to
the invention, of a subgroup of compounds in which:

- Arepresents a bond, an oxygen atom or an -O-CH_- group,

- Argrepresents a phenyl or heteroaryl group, _

- Ar; represents a phenyl group, a heteroaryl group or a heterocycloalkyl
group,

- Riape @and Raape, which are identical or different, each represent a
hydrogen or halcgen atom or an alkyl, -ORs, hydroxyalkyl, alkoxyalkyl,
alkoxyaklkoxy, haioalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-haloalkyl, ~-COORs,
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oct ahydr opyrrol o[ 3, 4-c] pyrrol yl,

1,2, 3,6-tetrahydropyridinyl or 2,5-

di azabi cycl o[ 2. 2. 1] heptyl groups; - a carbonyl

functional group can be represented by CO 20 In the

context of the present invention, R a.b,c denotes the

Ria, RRrb and Ric groups and R2a,b,c denotes the Rea,

RboandoRigsmr oups. Wien Are represents a PCT/FR2009/000083

het er ocycl oal kyl group, the Rg? R2c and R8 groups can

be carried by any atom of the'said heterocycle,

V\hakﬁ@ocaRgadoaa |&1®0R9r wztwmrxwzcrralc(eﬂm alkgrphealiyl, -SO--

nltrogen EL % & i S atom of the said
RDC?@% yP'ké/'r%PNPﬂ 7 @ &BkY- %8| phur at om

IS | NVOIR.@EDresdROLINAroFRN abfin BRER alkg@bgp,t he conpounds
of formul'a (1) according to the invention, of

a
subgr oupReofeRIBFAIBRINAS NYFTOaRM cAF  1219geNe FRBe9f s 35 CHAMY, ~ORs:

ARy QRN gy, ACTDRY NRERTQ@HRSF@J CEth-alkyI OP\LSOE ﬁpagre,smnp
a phenyl or heteroa gresents

phenyl - d?so‘&qoa"daRhé’('@?*baWF’e@F@baf dffeigiee h ERRyETEL AYrogen

graggﬁporan Blk@,é?oﬁ &M R2a, b, o, which are identical or
different, each represent a hydrogen or halogen atom

or an alfeylepreserts, a lRy&iosRY ANP|Or 2Ok fynuld -B-Hat, Where B

a'c!éﬁ’ﬁ)éaéb‘égﬁftyor d&ﬁ'r@% ck¥ht a b%&%h‘%ﬁ{%%éﬂ atofX&h a =€& &l 180~ group
- GO hal oal 2009/ 112691

Pey pmggwebmmesenia a hplejocycionikyl optigngliy pubeiitied by 1 to 3

ég&u_?@ldﬁ%en troin 2l Qé%Jé}k' ban@d@’(bﬁ_?@ F%( kyl, -S02-

CONRGRY7, -al ky R6R7 or - NR6R7
group, - R3 represents a hydrogen atom or an al kyl
9tHBon r@éb&%é&éeﬁhén@ tﬁ@’%ﬁ&%ﬂndg oh?&rﬁ*ﬂuﬁ“(l?ta@%r@fngato the
cyano, hydroxyal kyl, - COORS,

- CoRREy of asaparauR ¢f CopPoEds- B group - R5 R6 and

R7, whj Cﬁhré}?@seh%eé‘&bﬁcﬁlanqugérf ét%ﬁﬁé}tan each,r@Bngsent a
hydrogen atom or an al egrou - R6 represents

a hydrod¥nrepiasenisra Bh%WbQﬂd‘ groppy ﬁ"L@IUB, -B-Het, where B
can be. %S?éﬁreeém&%r{e%wseﬁata%e?Qa&w: uawg@neewwoaukw

or a - and wher é represents
agl’f@tperocycl oaI kyI opt| onal I y substitut ed by I to 3

groups, c%gse%ngrﬁm al lfv}ﬁlch ar%%e"i‘l't!%' '&ﬁferm%h rfepresent a

gr oups. tion ﬁ '‘be made, e compounds
f bydnegan (dr) halogen diterg eroan hdkyla ﬁ m!hcb,n-om (aydsemil rasuglkoxy),

thy&%QPé?W,dﬁlkonéMyl,c Qrkoxyalkoxy, haloalkyl, -O-haloalkyl, oxo, -CO-alkyl,
-CO-alkyl-NRgR7, -CO-haloalkyl, -COORs, -alkyl-COOR;, -O-alkyl-COORs, -SO;-
alkyl, -SO.-cycloalkyl, -SOs-alkylcycloalkyl, -SO-alkyl-ORs, -SOz-alkyl-COORs,
-30;-alkyl-NRgR7, -SO;-haloalkyl, -alkyl-SO,-alkyl, -SO,-NRgR7, -SO;-alkyl-O-alkyl-
OR;, -CONRgR;7, -alkyl-CONRgR; or -O-alkyl-NRgR; group, or also Rys Ry and Ry
are respectively bonded to Rz, Rz, and Ry, and to the carbon atom which carries
them and represent -O-alkyl-O-;

- Rsrepresents a hydrogen atom or an alkyl group,

- Rs; represents a hydrogen or halogen atom or a cyano, -ORs,
“hydroxyalkyl, -COOR;, -NRsR7, -CONRgR;7, -SO;-alkyl, -SO2-NRsR7, -NRs-COOR;
or -CO-NRg-alkyl-ORs group;

- Rs Rs and Ry, which are identical or different, each represent a hydrogen
_atom, an alkyl group or an -alkylphenyl group, and

- Ry represents a hydrogen atom, an -SOs-alkyl group or a group of
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15 - A represents a bond, an oxygen atomor an -O CH2-
group, - Art represents a phenyl or heteroaryl group,
- Are represents a phenyl group, a heteroaryl group or
a heterocycl oal kyl group, R a,b,c and R2a, b,c, which
are identical or different, each represent a 20
hydr ogen or hal ogen atom or an al kyl, cycloal kyl, -OR5
(hwaid ar99/1t26%11 koxy), hydroxyal kyl , al koxyaPfl/FR2009/000083
al koxyal koxy, ‘hal oal kyl, -0- hall oal kyI oxo, -CO al kyl,
- CO al kyl - NR6R7, - CO- hal oal kyl", C(IPS - al kyl - COORS,

- Goamnleial -BAEIRGhereISZan Alekatsent &C&mp@ahw bond, an oxygen atom

- 502 @%’Pé@a@wyl @@_Eg%tig?n e%@t@? 1 @(?ZarP\daY"B%reWyﬁft represents

- aia K‘n}ékef@é??l' & KWetero@@%ah@ﬁBﬁtlonam%ﬁﬁg:ﬁ)k{%? @Klgl(i {%b gf%]ups chosen

R | - CONR6R7 or
%’“?ﬁ‘qF\QI 302‘@”‘@)’[ QQQR5 8i°dP¥.espectivel y bonded to
Rea R2b and R20 and to the carbon atom whi ch carr| es
resents

t hem an resent -0-al
1 o METEB Y D maiaAM et OmRRINFL B TEMa 1y according to

hyihe GRRINTISH, d?@l's@@gfbu@td?'&bﬁ o@ndsYiaich: ORS, 30
hydr oxyal kg - NR6 - CONR6R7, - S02- al kyl

- SO2- NR6RTSPreRpeEs BARY, a’bPXYQ@DE‘NF?B%PRy@ (s SR WBup: -

RS, RS .apd réfresivis afpranhg drﬂ@ﬁéé}?\ grédip, di fferent each
represent a hydrogen atom an al kyl group or

- al kyl phéﬁy"ep@ﬁSSDE a phenyl gl éph%tﬁw CHOYR/ ar gd@qerocycloatkyl
atcﬁm‘. pan - S2-al kyl group or a group of WO 2009/112691

/ FR20091000083 15 fornul a Het, where B can be
absent oBm@anarideﬁﬁe@eﬁ’(h'%h ﬁéﬁddeﬁﬁab?yg@ﬁerﬁﬂbn‘?a%‘r rgpresent a

réder 39 2hdAibdid) atdh ObP At bk %m ﬁ&%ikyt O—aﬂqylc%clgélk@ optionally

and where Het represents a heferoar

hetsiiiRd RyaPng o pie mqnwt%magﬂﬂsdgwow on alkgxy}, hydroxyalkyl,
grﬂk&@amglowﬂoalﬁyl OmeHai@élhyl -n§932 -@dixlk%/ﬁﬂdzo-m oRr, -COORs,

gr oups anmon ounds

f orh-&O0Rs: a@@eradhyhg scaz CMC!?@‘Nthé?%r%W'CY&fO vk u‘@é?zoﬁj'pvl ORs,
of .senmugiedsoR) vs@oga C's_llréNﬁgFﬁ?,eprQ@?ﬂ&i%alﬂyibomkyl-@bz-alky! S0,

gen. at om or - Ar Frepresents a

pk@W'kWaﬂféfbrgweRgPbt@"alkYbﬁRSW groppppeiethRes, B and Ry are
Sp%gﬂéctlgé@ BBndét REREI RATAAH RY! AttPtcthe RalRHERAANMIQRLEANES them
and represent -O-alkyl-O-,
- Rsrepresents a hydrogen atom or an alkyl group, |
- R4 represents a hydrogen or halogen atom or a cyano, -OR;,
hydroxyalkyl, -COORs, -CONRgR;7, -NRg-COOR;5, -NRg-COR; or -CO-NRs-alkyl-
ORsgroup;
- Rs Rs and Ry, which are identical or different, each represent a hydrogen
atom, an alkyl group or an -alkyiphenyl group, and '
- Rg represents a hydrogen étom, an alkyl group or a group of formula -B-
Het, where B can be absent or can represent a bond, an oxygen atom or a -CO- or
-S02~(CH3)n- group with n equal to 0, 1 or 2 and where Het represents a heteroary!
or a heterocy,cloalkyl optionally substituted by 1 to 3 groups chosen from alkyl,

- »30,-alkyl and -COOR; groups.

. Mention may be made, among the compounds of formula (I) according to the

invention, of a subgroup of compounds in which: -
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- Ra,b,c and R2a, b,c, which are identical or
different, each represent a hydrogen or hal ogen atom
or an al kyl, cycloal kyl, -al kyl cycl oal kyl optionally
substituted by one or nore hal ogen atons, -OR5 _
(hydroxyl or al koxy), hydroxyal kyl, 15 al koxyal kyl,

hal oal kyl , -0-hal oal kyl, oxo, -CO al kyl,

- 8@ 20N 12WR7, - COOR5, - al kyl - COOR5, - SOPCAVRR2009/000083
- S02-cycl oal kyl, -S02-al kyl c 1Eﬂanl kyl, -S02-al kyl - OR5,
- S02- al kyl - COOR5, -S02- al kyl - R7, -S02-hal oal kyl

- al kyl- 808p@sknts a bdbdRan akyoenaltdraxy ahkOxXYH,- gtSIR6R7 or
g J<yI-NR6R7 group, or also Rl,, Rib and Ric are

r %‘% ctively bonded to R20, R2b and R2c and to the

- car bon Atoaprebérnth aqmienyies heteesaryiZftoamnd represent

-Oﬁ IrkyI-O; - R3 represents a hydrogen atomor an_
a‘?k@? group, R4 represents a hydrogen or hal ogen atom

or a GyAnoreprdshis a ipndrarelkyd hetefddoRaroufCoNRG & erocycloalkyl
- NR6- COORS, - NR6- COR5 or -CO NR6-al kyl - OR5group; 25 -
RBOUR6 and R7, which are identical or different, each
remi/@sent a hydrogen atom an al kyl group or an

- al kyl phenyl p, and R5 represents hydr ogen at om

an al Ryluge A dieese QHUED 26 RoRiRR 27 Bl Sqglerepmavent a
Claytirdgena o ehﬁﬁlogﬁgnozmn( Clr—gp ra@s @lkyl, acyeatk ! yl, arauqlwtelealgwt ?mionally
or .a,.- or - - .. group equal to 0,
FusBtiiaR tine.oriaera idsep8s i Grdiahy P aosp. hyctoryalky,
helkexyalky | md;a\wfysh, omtriawafdyl, yo%a bs;fcb-but?ne ddg}tallcyltNRe?!?, -COOR;,
gr.qu sen fr a L - - yl. and, -
PBE O S0k ) B st o Z S IS QrakyH-OR,
f@omf u@lcodom;cosdmg(yt—mﬂaﬁ é'/s%-ggg'?mph Qdlky-SDRLKYUP-SO -
0 oupds i : .

S ARBRBkPsn obENReg or \-/g-%ﬁ@g-lﬂ&%ha@ua, YRR RenRendgefRo are
a‘ﬁgmcliﬁrfelﬁlbﬁn{&bd:}&&a RRWAd R,2864 g;/rthe oé\FttonrAaF@rhemm §arﬁtes them
phe or eroaryl group, and/or - e represents
aa"fﬁ}\éﬂgﬂseﬁtr'ghﬁ‘,[‘w%sheteroaryl group or a

hertdasrocycl oal kyl group, and/or - R a,b,c and R2a,b, c,
which are identjcal or different, each represent a

hydr ogefe BPTEFEN S Flyoieesn FPMAT 2R kMl Irai¥el oal kyl |

-atdkofl cycl oal kyl optionally

- R4 represents a hydrogen or halogen atom or a cyano, -ORs,
hydroxyalkyl, -COOR; -CONRgR;, -NRs-COOR;5, -NRs-CORs or -CO-NRg-alkyl-
ORs5 group; |
and/or

- Rs Re and R;, which are identical or different, each represent a hydrogen
atom, an alkyl group or an -alkyiphenyl group,
and/or :

- Rg represents a hydrogen atom, an alkyl group or a group of formula -B-
Het, where B can be absent or can represent a bond, an oxygen atom or a -CO- or
-80:~(CHz},- group with n equal to 0, 1 or 2 and where Het represents a heteroaryl
or a heterocycloalkyl optionally substituted by 1 to 3 groups chosen from. alkyl,
-50;-alkyl and -COOR; groups.

Mention may be made, among the compounds of formula (l) according to the
invention, of a subgroup of compounds in which A represents a bond. '
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10 substituted by one or nore hal ogen atons, -OR5
(hydroxyl or al koxy), hydroxyal kyl, al koxyal kyl,

hal oal kyl, -0-hal oal kyl, oxo, -CO al kyl,

- CO al kyl - NR6R7, -COOR5, -al kyl - COORS, -S02-al kyl,

- S02- cycl oal kyl, -S02-al kyl cycl oal kyl, -SO2-al kyl - OR5,

- S02- al kyl - COOR5, -S02-al kyl - NR6R7, - S02- hal oal kyl ,

- v RV100803289kyl , - S02- al kyl al koxyal koxy, -FENREREFOF000083
-O al kyl -NR6R7 group, or also, Ria, Rb and Ric are 15
respectively bonded to Rea, RPb and R20 and to the

carbon atom which carries them and represent

-Qalkyl-O; and/or - R3 represents a hydrogen atom or
agnﬁlﬂ?flsuﬁg"eﬁ%f’ CARBPYRISRS Torma B giceeiiectodh aHesta s such
Okhat Arp@eresahida Men?ll &vapo, -ORS, hydroxyal kyl,

- COOR5, - CONR6R7, - NR6- 5, -NR6- COR5 or

- CO- NR6- al kyl - OR5 group; and/or - R5, R6 and R7,

WainetheR 6Bbdréem o eamp&linddi &ifiBmank (1) QREEdIRNBARE MHvedtion is such
en 25 atom. an al kyl group or an -al kyl pheny

hydr o nyl

g%lfb}ﬁ ﬁ-% Kgsgpts.a Rgteml SEAR- daalp;?ggwh Akt 'SRTesgAts a pyridinyl,
ablgithidiyPemthRizol ge@yp of formula -B- Het, where B can

be absent or can represent a bond, an oxygen atomor a
-CO or -S02-(CH2), group with n equal to 0, 1 or 2

apdottae 68bdielip b?@élﬁ?&mo% ¥ 1BPhR4 Qﬁraﬁbor@ﬂgQB tfe invention is such
het er ocycl oal kyl optionally substituted by 1 to 3

g g mg%qmtg Adieaylk pyridiny| spyriraidieyl, pxri¢pzingborshiazolyl group.
gnavRtagddBlyl AR rEFEsHfs BBMRnyIaBRh, RSrim ITRP BP$Rz8lyI group.
formula (I) according to the 1nhvention, of a subgroup

of conpounds in which A represents a bond. WO

2PRGhbA 2680 S ESHREAML U A83uld (1) ABSSARY t8 YRS TREREH is such
conmpounds of fornula (1) according to thé invention i1s
sthehAra'gafesapts aRISPEEAYR a phenyl group. 5 Anot her
subgroup of compounds of formula (I) according to the
invention is such that Art represents a heteroaryl
gfoeiher sdRaspirmgbermpsundaal forapia él¢ geeorging\tpitli inyention is such

PHat At Gepiesetts atﬂéitf}%&%/yérogb.ow- _Another subgroup of
compounds of fornula (1) according to the invention is

~such 10 that Art represents a phenyl, pyridinyl,

PYR&IBALIYrouP8f ESlAgIUNAL o forr{li 219 L¥borhgUB the invention is such

that Ar; represents a heterocycloalkyl group.

Another subgroup of compounds of formuia (1) according to the invention is such
that Ar; represents a phenyl, pyridinyl, pyrimidinyl, piperidinyl, piperazinyl,
homopiperazinyl,  3,8-diazabicyclo[3.2.1]octyl, morpholinyl, thicmorpholinyl,
octahydropyrrolo[3,4-c]pyrrolyl, 1,2,3,6-tetrahydropyridinyl or 2,5-
diazabicyclo[2.2.1]hepty! group. Advantageously, Ar, represents a phenyl,
pyridinyl, pyrimidinyl, piperidinyl or piperazinyl group.

Mention may be made, among the compounds of formula (I} according to the
invention in which Ary represents a phenyl group or a 6-membered heteroaryl, of
those in which the bond between the A-Ar, and Ary nuclei is in the para position
with respect to the bond between Ar, and the nitrogen atom of the
tetrahydroquinoxaline nucleus to which it is bonded.
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Advant ageously, Art represents a phenyl, pyridinyl,
pyrimdinyl or thiazolyl group. Another subgroup of
compounds of fornula (1) according to the invention is
such that Are represents a phenyl group. 15 Another
subgroup of conpounds of formula (1) according to the
invention is such that Are represents a heteroaryl
gppoRoognabéer subgroup of conpounds of for mdwRrFkPI0S/000083
according to the invention |s such 20 that Ar2

represents a heterocycl oal kyl %roup Anot her subgroup

Of\/le‘hﬂﬂfﬁ)qw&e%aéé”émbﬁg tHe céﬁ;ﬁ@ﬁrﬂisngf Fd?mhl?ae I) RY¥ESHING o the
is such Ar2 represents a pheny

I,
piVERHIQT wywhucrp,%@fquepqus a hetrseayl cpfymeterocycioalky group, of those

hQARRI RE BRI 0, the gfn 'ﬁé‘%@%‘ r?éfér'o%% 2. 1] octyl,
nmor phol i nyl, thi onorpholinyl,

octahydropyrrolo[3 4- c]pyrrolyl

1a%othep sﬁﬁérbaﬁ‘l‘)ﬂﬁ&ﬂﬁéurﬁsrﬁfl foﬁﬁulg ﬁaccordmg to the invention is such
di azabi c ept§ hgr oup. "Advant ageously, Ar2
i

r 815t fSen hansly Rz, W9 dirayifientigak prriciffengnt, gach represent a
p I [ r
oy e
3024, M}'éqfh @@n‘dﬁwmﬁh pe Hiffarantr egshagerasgntaa ﬂ?M@ﬁﬁ’QEn §F balpgen atom
AaRg B! d daeh el tah%r g%ﬂ%&ﬁn' n which the bond

between the A Ar2 'an I's in the para
position wth respect to the bond between Art and the

AEhEerRustie B cbBoutes a8 =B Aon 8 48y BBy B suen
18atiht inod Renywhieh raselédentinlngy differept raashrrapresentf @ hirgtogen or
( hélog&? ot Qrge?ﬁ Qlki 1NSk ol ynvgaﬁ L8 4 S@h g@ﬂé{( Sroup

représents a heteroary et rocyc roup, of
those which are bonded to the group Avia a

%Qﬁ&@%qrogato . Séurﬁj‘e‘.k&erHyﬁhlg ét)%&%%gﬁgttﬁ%ﬂ@ﬁ@a@ such

accor e I nvention
Rihgt Ra ceprasentsvaingdroger atodent | cal or different, each
represent a hydrogen or hal ogen atom or an al kyl or
al koxy group. Advantageously, Rla and Rza, which are
i ABfnmiecawbgyoumraf tempoundsed dormula ¢ secardiag Ho dihe gwantion is such

glg??ﬁégénts g%gd%qg{m ﬁ)gﬂalgégré rggoﬁrgong ? Qg ggd@xyl ?ydroxyalkyl
fdﬁ@@Rao(-lQOMldﬁ:gmdb.ng to the invention is such t hat
R, and R2,, which are identical or different, each

represent a hydrogen or hal ogen atomor an al kyl,
afARathgr sukgDR4mbkygdompoundsQ foyallad) kgtordingup the invention is such

that Ry represents a hydrogen atom, an alkyl group or a group of formula -B-Het,
where B can be absent or can represent a bond, an oxygen atom or a -CO- or
-SO,~(CHa)n- group with n equal to 0, 1 or 2 and where Het represents a
pyrrolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl or pyridinyl
group, the said Het group optionally being substituted by 1 to 3 groups chosen
from alkyl, -SO-alky!l and ~COOR; groups.

Furthermore, B can be absent and the Het group can occur in the spiro position on

the Ar; nucleus, when the latter represents a heterocycloalkyl group.

The subgroups defined above, taken separately or in combination, also come

within the invention.



15 Anot her subgroup of conpounds of formula (1)

according to the invention is such that R3 represents

a hydrogen atom Anot her subgroup of conpounds of

fornmula (1) according to the invention is such that

R4 represents a hydrogen or hal ogen atom or a cyano,

hydr oxyl, hydroxyal kyl, 20 -COORS or -CONH2 group.
Andtepo%atzgedup of conpounds of fornula (1) PETEERZOOSH00083
to the invention is such that1 R5 represents a

hydrogen atom an al kyl group 5 a group of fornmula

-B Het, where B can be absent or can represent a '

Pﬁhhorﬂm%ﬁﬁgt%%ﬂ?u%i 13 mBe, oh  yre of ke &1 germule ()
pyﬁdicmlrdndg tythe trpuemﬁ:ﬁm mhi watyikh: - pi per azi nyl,

t et rahydr opyr an rpholin I rou
the saiAIreR S%F%%BO%%%W%E*@@} gX L@&w‘?f 8[02'6 bry) |

5to 3 gray Eé‘pr@ééN@él phér‘wrﬂyﬁhﬂﬁyﬂ Bynrﬁ%yﬁbkﬁdazﬁﬂﬁortﬂ@ﬂﬁﬁl group,

groups., 30 Fur t her nor can be absent and

group™ ¢¥p 'GPEEFENTEN & Iﬁ’ge%w PYTIGBE tRYSMIRY. WiReriginyl, piperazinyl,

10

15

nunérau;spemﬂw t hg,sldidiaBicytio [ 2 SR0lyE an’ftﬁblﬁﬁhﬂ?l}’d minkdfbhonny[
grou oups defined above, taken separatel

oro?tgh%?m’“ﬁgﬂ[g 7 IPYEIO% conel: Z%Qtﬁtrﬁhw@pm;yhu onoy w 25
20@3&4&@@&,@2 POHIPRRGRHO00083 19 Mention may in

partic be nmade of the subgroup of conpaunds of
f or mil 1ew )anda%@m d’YW ] l@%'calrﬂféwerrsw PRCRAIPPEFeNt a fydrogen
r ep ﬁ§l6@érﬁ aforb @R tn émwozsycﬂ@wmt %Wcl@élkyl%&ﬁﬁﬂanygéd&muted by

5 represents a phen yri rim

y?neda&mw? hglogem ateres. yp% wﬁoxv' orﬁ'@xv)eéw%@@fﬂf%%aa'koxva'kyl
phiealyAikyl p;@Jhdloabkw oRY lcttbxéludw |-COPERAINRURDY LGOOR;, -alkyl-COORs,
p| erazi nyl, eraz

Qe cyc‘lstﬁ YQE’fﬂk&S'ctyl -Beephtcysigalkyl, -SO.-alkyl-ORs,

t hJSMMIIQ{IﬁC?@;%J n oosbgaukghtnmmr ol OLs'bz‘lhélwwlr ol Ylalkyl-SO,-alkyl,

1,2, 3 ridin
- di RReAlalkpyal an]?fr Ry @chpalkyi@JRsngaow O @ Ria Ry and

20

25

30

R2R,. barE, re%ﬁ&i%l?rtﬁnﬂgﬁ@&'%m RRrar¥ Ri.eagnto tr%aéil'bon atom which
repr esent Céqro gen hal ogen atom or an al kyl,

cy‘@”&%ﬂ ‘lb?l“ an eESﬂSQWCTQ’é’F"Wp ,optional |y subst ituted by

one or 6.-4%@}13%%0% tomQ?%n(éwéﬁip or al koxy),
hydroxy kyl , alkoxya hal oal b hal oal kyl ,

0XO0, F&lpk%ﬁe”t& @m@rpew onFelRgen a@ma cyank yPRepREXyalkyl,
-9 : K
i S(%bc;#la §| R ERECRRY e %{Hr ERHR: ?'E{}'I@%R%mp'

-S02= haﬁ@éﬁa@nd Rz aftish algogempqaypr d|fferent each represent a hydrogen
g?%érg?hmﬂkﬂ é;gﬁ%;ﬂ/ajgﬁ)%lgylg@%l%ap%nd O al kyl - NRSR7
- - Rg represents a hydrogen atom, an alkyl group or a group of formula
-B-Het, where B can be absent or can represent a bond, an oxygen atom or a
-CO-.or —=8S02~(CH;)x- group with n equal to 0, 1 or 2 and where Het represents a
pyrrolidinyl, - piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl or pyridinyl
group, the said Het group optionally being substituted by 1 to 3 groups chosen
from alkyl, -80.-alkyl and -COOR; groups.

Mention may also be made of the subgroup of compounds of formula () according
to the invention in which: _
- Arepresents a bond, an oxygen atom or an —O-CH,- group,

- Arqrepresents a phenyl or heteroaryl group,



Ric are respectively bonded to Rea, R2b and R2, and to
the carbon atom which carries them and represent

-Oalkyl-O, - R3 represents a hydrogen atom or an
al kyl group, 20 - R4 represents a hydrogen or hal ogen
atom or a cyano, -OR5, hydroxyal kyl, -COOR5,

- CONR6R7, - NR6- COOR5, -NR6- COR5 or - CO NR6-al kyl - OR5

gr BUP 2009/R$2695 and R7, which are identical ®CT/FR2009/000083
different, each represent a hygyogen atom an alKkyl

group or an -al kyl phenyl group, and - R8 represents a

hydr ogefr: sgmreserdna ghemyl ggrupup or a group of formul a

25 -B- eB Can represent
bond, Fﬁ“’" b&%bghzaélf 'om or & 8% ;8?%%2 J'f-@gﬂt-’ F@%}Ser?-resgepga ﬁydmgen
WI Dlh haloge[luailtorn @rGgn akgr c?clmﬂdyi Weiltytcytlet kylegptiosalit sutastituted by

gflr 2% ;pr’ag G er#}ﬁl? PO ro%¥ Zok%l%dﬁhﬁydméy%l@ﬂz alkoxyalkyl,

5 t hbalsalkxd HRthalpatkyp oxpt +m<admyy 00- algyISNIEEgFl?i tOOOMRs byalidyl-COOR,

10 _

15
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25

30

t h | kyl al k d

g?OSZO %Q Ssl\/gn?‘?tgﬁﬁcyﬁk?&n] 20 )t;esf?ﬁé'%’ I?%‘E lgﬂbgr%@?%#(y"o&

co%uaikiﬁ-(l@ORgr mul- aoe-b)kyHNRgfk,dl ng- S(Dphélbakylnven-taik(i)nsoz-alkyl
%&%?Igﬂga Q r,iﬁ%ﬁ%ﬁ?@g %Ikﬁwg%er&bq? tn:'?nzglsoor R1a, Rqp and

helRaramrlyebpgnmulp bdﬂﬂhdﬂagiz;lﬂﬁ,%nfeg &mgwm@ga%a at@® which

resepts a oup, - a,b,c an

Rzéé,{rﬁ?{:&%%?% regFeeseﬁE—ﬁtaillgg{) 'of different, each

replr eslelﬁi Twré‘spdtmbydrogﬂn :ttahng&m_ aalt)mlglrcmp, ag al kyl, i b

cycl oa 0a ti opa substitute

e 22 K teprasinis s VG088 O beiRBon AR Y atVane. sPRerppSryalkyt

hy-r@aRal- Egbllr(\l,R;s R, kum&fc{(wr}as, NIERE@CIFQI dfybo Nﬂg-{afyllcmkkgdou P,

0Xxo, - - CO- - - , - - ,

O K0n7 a1 Ry e B s, e PR el ATEIE ceh dSPies P & Rydrogen

- Sﬂﬁmbk\ﬁlky@ﬁup or &0 2alkl/IkshényCeXdEp, andS02- al kyl - NR6R?7,

-S02-h oaI al k -802- | kyl '
" 500 aiey 5l KSR L k! ol of AgEpep of formula

gr-&uipzlt ;wheaé Socdd Be dﬂsbnta@dcarRﬂefbr@e{eﬁlt raewtalnvﬁygen atom or a
o the carbon at
RS or S o562 Sty s SR B Do O Lo RPELCSTE! repregonts a
rer@rrrenﬁdiﬁi?ls MpdtiityR J piperizM, Ofetr@Rydbiythn@f Qh’cﬂphohnﬁ‘l or pyridiny
resents a en or hal ogen atom or
5% vt HEk oL ordionnl B8lorabRRuISaNRG | Geriaroups chosen
- N SRR -B0 -2l INBE-COBRL gfddps.gr oup,

Mention may also be made of the subgroup of compounds of formula (1} according
to the invention in which:

- A represents a bond, an oxygen atom or an —O-CH,- group,

- Arqrepresents a phenyl! or heteroaryl group,

- Arz represents a heteroaryl group (such as a pyridiny! or pyrimidinyl group),

= Riape and Raapc, Which are identical or different, each represent a hydrogen

or halogen atom or an alkyl, cycloalkyl, -alkyicycloalkyl optionally substituted by
one or more halogen atoms, -ORs (hydroxyl or alkoxy), hydroxyalkyl, alkoxyalkyl,
haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-alkyl-NRgR7, -COOR;, -alkyl-COOR;,
-SOz-alkyl, -SO;-cycloalkyl, -S0;-alkylcycloalkyl, -S0;-alkyl-ORs,
-50;-alkyl-COOR;s, -SOz-alkyl-NRsR7, -SO;-haloalkyl, ~alkyi-SOy-alkyl,
-80;-alkylalkoxyalkoxy, -CONR¢R; or -O-alkyl-NRgR; group, or also R, R4, and
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- R5, R6 and R7, which are identical or different,
each represent a hydrogen 15 atom an al kyl. group or
an -al kyl phenyl group, and - R8 represents a hydrogen
atom an al kyl group or a group of fornula -B-Het, '
where B can be absent or can represent a bond, an
oxygen atom or a -CO or -S02-(CH2)n- group with n

or 2 and where Het representspgT/FR2009/000083
pyrro?l di nyq pi peridinyl, piperazinyl,
tetrahydropyranyl rmrphol | ny1 or pyri di nyl 20 group,

1c3 gr E%ctttv [ B ﬁt!(:)m %l bRl %g.zﬁh‘zf?é 'tl%é;trc]gl%o@&é%l which

gcarupsthewbmd mprmptaﬂ)eaﬂ(yib@ made of the subgroup of

(' uni RhrergserSd Hudtoperl PS4l A bbbV cen af om or

an -0 Eh—lﬂeprgsamma hydrogeh or eploge:entcsn ar phogayd, -ORs, hydroxyalkyl,

(RGN B ey e oGPy SR O R B

and R2l5,macand/\ﬁlr Okhicit are uﬂentm:at ar differehitf €zxhemepresentcé hydrogen
Rrese

hyd hal | kyl,
FRrbanAm ol P yakdhnan SRR B0 ) sUbst tut ea by

'30 oneRPrepresentdial bgdrget awem, abRakyl hyrduporl a group of formula

I h | kyl, alk | kyl hal oal kyl
“ERE el S Be" Shsanfbr i erirant g POt orvasigm or @
- &dBybr -Csm?(cl l—liz)n @B&\T;awmy In, eqqua0f @,y bo2laky lwhere Het represents a
- S02- c C ky

. -S02-al kyl - OR5 \ .

BRI | SRR PsEiG, TRRPEv g, MaPbaing or Pyridiny
- gllokjl)zsl ir[ﬁ)é’alallgll@tlgroup Sﬁﬂorﬁlllkydeailgksxmgtdgewmé 't;/\lﬁSCNWFpsochosen
-Oa - [o r. also a an
21(5}6@/ '@‘65@%‘#?%%6@%@6@? ‘21 Rl are respectively
bonded to R28, Rte and R2. and to the carbon atom
Bl 0 g ST SR Sy e e (pcora 1
rmri&@mbmrawhyﬁlrogen or. hal ogen atom or a cyano,
- OR5, dr ox NR6- COOR5,
. NRo: AT s Rih. 2 R SR AR O-CHs B8 o 7.

whi ch & eeprésanis Q@he:ﬁm odhétﬁaﬁiaeyltg,rolﬂgach represent a
hydrogen at om

o oup A fepreSaRss eanstetie G fopdtin G 2 PaRA Yk plperaziny,

JhemBpiEraingt, 0UP, Mlaiwdwloga 21Emts|¢t m\&@h@inﬂ camimorphonnyl
absent or can_represent a bon m or

oS S AR, o1 oub o PRGN 0. 1% 2 25
aagzg\ﬁ]@;@{ﬁgtﬂm@w@s@ms a pyrrolidinyl, piperidinyl,
iodite-3 L tetrah')]/drop A | or dlffgrre]a?'n’lt Iere]l)éll'n re? resent a hydrogen
pyr i~di Rk and Rzap, Which are identica P ydrog
or halogen atom or an alkyl, cycloalkyl, -alkylcycloalkyl optionally substituted by
one or more halogen atoms, -OR; (hydroxyl or alkoxy), hydroxyalkyl, alkoxyalkyl,
haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO—alkyl-NRsRT, -COOR;, -alkyl-COORs,
-SO,-alkyl, -SO;-cycloalkyl, -S0;-alkylcycloalkyl, -SQOz-alkyl-ORs,
-S0,-alky-COOR;, -S0;-alkyl-NRsRy, -S0O;-haioalkyl, -alkyl-SOz-alkyl,
-SO;-alkylalkoxyalkoxy, QCONR6R7 or -O-alkyl-NRgR; group, or also Ris, Ry and
Ri. are respectively bonded to Rz, Rg, and R and to the carbon atom which
carries them and represent —O-alkyl-O-,
-  Rarepresents a hydrogen atom or an alkyl group,
- R4 représents a hydrogen or halogen atom or a cyano, -ORs, hydroxyalkyl,
~COORs, -CONRgR7, -NRs-COORs, -NRs-CORs or -CO-NRg-alkyl-ORs group;



group, the said Het group optionally being substituted

by 1 to 3 groups chosen from al kyl, -SO2-al kyl and

-COOR5 groups. 15 Mention may be nmade of the subgroup

of conpounds of forrmula (1) according to the

invention in which: - A represents a bond, an oxygen
atomor an -O CH2- group, - Art represents a phenyl

or Wekeoeans91gr oup, Are represents a het er oprt/prPG0Y/000083
group (such as a piperidinyl, piperazinyl, 20

honopi per azi nyl, 3, 8-di azabi cy% o[ 3.2.1)octyl,

nor phOl ReyRs ammRQleﬁlblh@i‘é [d¢htical or different, each represent a hydrogen

oct dro roI034c rroly
SR S Gyaras 30T PUTRD PR Bréupg and

d' azab'weéﬁ?égeni’s T Rpdrbyén HAHP RN alkil Grolip Coraé‘dgroup of formula
_Elg A ?%/h are identical or different, each

re% Ebpynee &%é}’éna S&t H'é%@éﬂpr%% abongh &) R¥ygen atom or a

5 Cyaicoabrk-y$02 (Y geais Rt Kydquapid @nﬁbﬂ 2’ ahll Riterd WeEfbdP¥sents a
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n nmor e _hal ogen at ons OR5 (hydroxyl or
al RSH@‘?WM@P%W@{* k33rper%alwbx§%faby¢rophranwa| RgIpholinyt or pyridinyl

- Ogrfcb@fuoﬁieké’dld I-Q?E rou ﬁdr’é}ﬁb bem@Q@sHMie‘d'\WWto 3 GrdRR: chosen
2- al - S02-cycl oal kyl ",

- s{ﬁ%’}/‘aﬂ”w §9e168%(| X —Coéﬁzg EAUPFI - ORS,
- S2- al kyl - COOR5, -S02-al kyl - NR6R7, - SO2- hal oal kyl ,
- % gl - S2- al kyl, ~-SQ2-al kyl al koxyal koxy, - CONRBR? or
igfl |mﬂpi@n7n“@wo% mage 8f e FUBYTORP Kot PRMBEHRS, ofafesmula (1)
r egdrRedihy R e RABHBSh MawHRdB, R2b and R2o and to the
car bon atom whi ch . carries them and represent
- O al kyl Adepresensaepdesents a hydrogen atom or an
al kyl gr AHRepresdis BRRERT SRR n or hal ogen
at om or chy%no O%ﬁ ﬁ%y rgtfyﬁ%\é?%jqw - CONR6RY,
-N%-Cdﬁ@reprﬂﬁﬁlt@@j@t%PCYC@@“Nmmdpkyl CRS group; WO

12009/ 112891 . el W%OO%@@{)% id€rftical '35 di@eﬁtndeeﬁ?u | represent 2

whi ch are identical or diff erent, each represent
hyIRASH Okt RIegeRn atamkyer gRoalsylorcyaiealkyl, kyallqmmsralkyl optionally
r r d

Oy o o e TR sfort R TR bR Tbr ARof i aronyalky

ab@@wa%vf d@lpaliypr -baloalkylh me, m@kylgeﬁoaalthWeRa -§OO0R;,
2- r . e | r

D ORA. P OL kR SOy el P el oghyf-sO.2OR,

pi P HYhFOORet r%‘ﬁydkblpﬁﬁisﬂryl S@mh@ih@'kylnyl-dbﬂ SOz-a|kyl -S0x~

PY- u il u tio ei

IRyl Bl UON, 70l RS ol rliE K RE MR, are

- Sesnastiksly bam{?d tCRRRg 00d Rs. antDtoRthe ghitbpn almntwmxrh ceasies them

b&yaBdEreQint-BeaRyRer oup of conpounds of formula (1)

- Rsrepresents a hydrogen atom,

- Rsrepresents an OH or —-CONH; group,

- Rs Rs and Ry, which are identical or different, each represent a hydrogen
atom, an alkyl group or an -alkylphenyt group, and

- R represents a hydrogen atom.

Mention may in particular be made, among the compounds of formula (1) which are
subject-matters of the invention, of the following compounds: |
4-(4-(Pyridin-2-y|)phenyl)-3-4-dihyd ro-2H-quinoxaline-1-carboxylic acid
adamantan-2-ylamide,

-4-{4-[1-(Tetrahydropyran-4- carbonyi)plpendln-4-yloxy]phenyl}-3 4- dlhydro -2H-
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according to the invention in which: - A represents a
bond, - Ar, represents a phenyl or heteroaryl group,

- Are represents a heterocycl oal kyl group, 15 -

Rl a,b,c and R2a, b, C, which are identical or different,
each represent a hydrogen or hal ogen atom or an

al kyl, cycl oal kyl, -al kyl cycl oal kyl optionally

swigstogost edoby one or nore hal ogen atons, -BBS/FR2009/000083
(hydroxyl or al koxy), hydrox%glkyl al koxyal kyl ,
hal oal kyl, -0-hal oal kyl, oxo; CI}aJkyI

cgﬁzcﬁdaﬁrY% 11&|BEJB|?<yI|GMmantaﬂa-&l WiarGi@eR5, - SO2- alkkyl

CyCl Oa C (0]

BRI o b A N AT o e T
- @l deydnta2-velriiné,, - SO2- al kyl al koxyal koxy, - CONR6R7 or

“O-al kyl - N , R RLO.are. .
O D S es s A EREinoxaiie-
C%Q?Exﬁk%d‘%a%rﬁéﬂ -piyRpniddiem and represent

- a

represents a_hydroge 4 '
TSROy & BORER L RIS o Raner oy
M h&‘&ﬂamgﬁ.lz yWamdef ferent, each represent a hydrogen

- al kyl phenyl d -
R g miplines ooy R BRI NEA STV

Wlﬁdﬁnﬁ@ﬁ -BfhdrBeacidBRABanths-260mRENds of formula (1)

are subject-matters_of the invention, of the
f &r{ﬁdﬁ%h%ﬁbmgnmldm -2-yl]-3.4- dlhydro-ZH-qumoxalme 1-carboxy[|c

4{;,& Qda(rﬁ’y,ﬁtbﬁtlzqna’iﬂwg) phenyl ) 3 4 d| hydro 2H qui noxal i ne
- -car ox% ic acid

[?ztér{'\iel hw)evrewmzryuBaaﬁilabqwr%ﬂwewaanﬁ 1 R3RBC

hydr /AN - A 2009/ 112691
PCT/ R2009/°000083 23" qui hoxal i ne- 1- car box Xl ic acid

aa'aﬁg-ﬁt[ﬁﬁéfﬁhﬂ?;hgﬁe%phonyl)plperazan 1-yl)phenyl]-3,4-dihydro-2H-
d{mli&(a(n%”lldﬁl'tgixgl‘czad{& tyaﬁmﬁy)aeaﬁamah ﬁy:faTMuaydr 0- 2H-qu

i noxal i ne-1I -car adanant an- 2-

| ik [SBier g G e Medane g BBBTan-1 Y PReny-3.4-dihydro-
' i\-‘l Au bl(:ﬂ'?»l Wl:érbgmﬁ}’ #Hi rliBr)Qéé}hngaﬁlélH [b‘é?‘{iﬂxyﬁteac@ '

-car ¢ aci d ‘adamant an-2-yl am d

A= (4[4 - m&tmﬁneypgahpwlmn@r@wwwwarm Fihydre-2ii-Ryapgziine-
ZHC%bF 7%?.%h)6&%ﬁ&msﬁ{ahe>qyéarsoxyﬁ&had adamant an- 2-yl ani de,
né-[4-(4-4Vpthapegyipremy|piperiagainol -yiphenyl-8,4dibydsg@Hodyingxaline-1-

carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-[4-(Pyridin-2-yloxy)phenyl]-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid
(6-hydroxyadamantan-2-yl)amide,
trans-4-[4-(4-(Trifluoromethyl)pyrimidin-2-yloxy)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yljamide,
trans-4-[4-(1-(Methanesulphonyl)-1,2,3,6-tetrahydropyridin-4-yl)phenyl]-3,4-
dihydro-2H- qumoxalme 1-carboxylic acid (5- hydroxyadamantan-z yl)amide,
trans-4-[4-(4-Hydroxy-1-(Methanesulphonyl)piperidin- 4-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide, _
trans-4-[2-(4-(Methanesulphonyl)piperazin-1-yl)pyridimin-5-y(]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid {5-hydroxyadamantan-2-yljamide,
trans-4-[5-(4-(Methanesulphonyl)piperazin-1 -yl)pyrimidin-2-y|}-3,4-dihyd ro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,

frans-4-{4-[1 —(Morphoiine-4—carbonyl)pi"peridin-4-yI]phenyl}-3,4-dihyd ro-2H-



qui noxal i ne- 1-car boxylic acid adamant an-2-yl am de, 10

. 4-[ 5- (4- Met hoxyphenyl ) pyri m
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gui noxal i ne- 1-carboxylic acid
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tdrwaso-éHﬁcﬁnr(dkamh@émﬂﬂﬁwddoostédﬂbﬂhéylé’d%dmé’n S-yBb it
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i c_ac

t'%‘r%?( Lt.?o&ré%r an o argamayéﬁl%bamoyl) -3,4-dihydro-2H-quinoxalin-1-
tyr]aneaset(e#alﬁﬂfwalu dl-b]pﬂ'ld)ﬂy)-tigl}éc&lc@ckﬁt rahydro- 2H-1,

ZI-‘-r%le% 2%5-2% Lthrg—l -hép[pamoyl) 3,4-dihydro-2H-quinoxalin-1-
( yHc, Bﬁﬂ@ﬁém@%ﬁaﬂtﬁﬂ' tﬁpg}sﬂd)r@vml-‘éﬁrboxyllc acid,

trans 4- &55 (%é hanesu honél p| per az |') pyridin

S;2-¢-1P-lr (R Rrbampyiadaihariaa rwéaraaraaylb%ﬁgﬁy rer2Hq

( mamﬁmn T3t mkha: Iflg.

tﬁ?ans . %)gzﬁ [\gt)ﬂ}gpnlg% uII 'THi )]metfé)él[ragzp:olqlc acid eth%l ester
h)}f‘wﬁ (¢ %h%/ 4.p.64} qﬁr)aaytyo- 3 ipyridinyl-6'- yl¥3 4- d]hydro-2H-
2 uisakalipsad t:zﬂBo*yh@ @bllaq&ébmérrﬁﬁla(éiamagtan-z yl)amide,

car d nt an- 2 an de
( E*F ‘P Wy 2} %lr‘mPW&V@Oeowfwe&y{)EPﬁraﬁaw1-Muwm -BYH8idy
r UduyﬂmLEI-@»unbialﬁe%-QérBM@h@aglhl‘(s-carbamoyladamantan-?. -yl)amide,

|nox arbox lic aci
ra@ﬁr‘gg’r@)‘/(lt’i‘ﬂ‘é’ﬁ‘ﬁﬂ?tﬁ n%umrpgmqﬂerazm 1-yl]pyridin-2-yl}-3,4-dihydro-
EHanﬁno‘ical{lr‘f’e ﬂ-éa(b%xmcawos ardarfbIBdarRbRB L ) RINREY, azi n-
nyI b di h 0o- 2H qui noxal I ne- 1- car boxylic
aéf/ad']s bt B s TR RROH PP S A MBI 2 VI8, -Gnydro-SH-
hu.aamﬂe{ﬁcarﬂo)(yﬁ& Qﬂémﬁc&bémopﬁgaﬁlhﬁﬁhpﬁgl%lﬂe1 yl1-py
r|d|n2y} dr o- 2H WO 2009/ 1126

PERNERAG04 édMsﬁwnegﬁP@wl)eWM%p¢mhIé =1-wlpyddiptZoulyB dcdihydro-

azﬁﬁu(r%xﬁﬁfebﬁ@bﬂoﬁﬂ@r&;fbi ;lfafbaﬂn%y?%ala‘ri}%znt? $yJamide. v o

- ¥angdr {ﬁdé'afﬂ'I(ﬁ%@llﬂ’mpkﬁ'm*%ﬁ%mﬁd/l]pﬁ@dl@-Z-yi}- 4 dihydro-2H- qumoxallne-
(5—3@%5&%!&%@@@6@5‘&%&%%3@% Qeynanﬁqfns 4-[5-(4-(Meth

es u | K%T pi perazin m et hyl pyrid
, ﬁragsyir[]:? (3, 1 szgo-{l tmqgnerghoia -4-yl)pyridin-2-yl]-3,4-dihydro-2H- '

Jé'b géég'y Qg)x#a&% érf]’ ?%Ef ?mﬁ?légamantan -2-yl)amide,

trﬁaﬁé {G-{¢4T atratfydropycames- théramna-ﬁ}myadmmqws @-dhydto-2H-
@Euﬁ’éﬁa‘hﬁé qydart%xﬁé 301%854 c%bg%ggggamantan -2-yl)amide,

ul noxal 1 ne

( Baoaﬂﬂﬁmcwmmmuﬁ}hwhwmedﬂm- 1-yi}-3-methylpyridin-2-yl}-3,4-

-' iﬁfcgé-gﬁ 6Léﬁé§al‘ﬁ§é ng:tr%Jlx%E):gecid %far%grtn'&%ra‘é'éju{né’ﬁt%# 2N amida

qtransmdﬁ-r #r¢2-Hydmxipd s timetiatatblyl)-piperazin-1-yilpyridin-2-yl}-3,4-dihydro-

(%ﬁ-i gxﬂﬁgﬁﬁgdl(gﬁr tg%@ﬁ%&lﬁrg% ﬁ@;bgﬂq;(}qdamantan-z -yh)amide,
jrhh?,};H‘{B-(M{EEhJ!DfQ 1 3rdimethylethiyPpiperatin- m@g@lridnﬁz-}r} -3,4-dihydro-

B ARESR Pe X eArooRiF 3R S erRy e BraaREa-Hiamice.

yhl)seyﬂ&m-n?rﬁhﬂbl‘dmélhdqeéuIﬁz}‘ldhﬁ)pﬁi'érazm 1-yl)pyridin-2-yl}-3,4-dihydro-
I C_acC

S e a5 S hamvadamantan 2 arice
.trans-4-{5-[4-(2, 2, 2- Tr| fl uor oet hyl ) pi per azi n- 1 yl ] py

4- di hydr o- 2H
gwuld2 be/ néteg 'that the above compounds were named in IUPAC nomenclature

via the AutoNom software (Beilstein Information System).
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15 qui noxal i ne-1-carboxylic acid

(5- car banoyl adanmant an- 2-yl ) am de,
.trans-4-[5-(4-(tert-Butyl)pi perazin-

-yl) pyridin-2-yl]-3, 4-di hydro- 2H qui noxal i ne- 1-

carboxylic acid

(5- (hydr oxynet hyl ) adamant an- 2-yl ) am de,

AMCRRBOA {2590 4- (tert - But yl ) pi perazi n- 1- yl ) ppCireiRR20295000083
]-6, 7-dif|uoro-3,4-dihydro-§ﬁ+

qui noxal i ne- 1- car boxylic aci

(5- car banoyl adamant an- 2- yI)an1de

Ig“ﬁggs,yvﬁl&[{n r{ol&:»d\'ﬂﬁ( )%h%z tq?rrgﬁwl)épg OCL)I l(F)’(g %er a}:|7?ersqood to mean a

Uglbﬂlﬁ’w:dhn@:alleéiﬂfdbﬂgwel @n&ﬁé d)ne hand to protect a reactive functional
- car baLm | adapant an- 2-

qrpaprssug q chtrpyg;l or Bml@/q Fﬁrl%ﬁﬂpﬁ\epls and, on the other hand, to
-mbé.ﬁbfétemr@ Redctivé | fuBetbri 6l -irthktdat ﬁ@é‘aéridnef the synthesis.
car? I|c aci d (5-carbanmoyl adamant an- 2-yl ) a
Hof @'Ote&t'\(‘?@'auaﬁ 2P Qﬁ%@ﬁmfﬁﬂﬁ’ﬂ%‘ﬁ%‘mzﬁ’ﬁmd? phepgiven
WA “Eliohectivy @ron%ﬁn@rﬁﬁﬁlb%yﬁfﬁegé" Green sof al., 3" Edition (John Wiley &
((1%3 noxal | ne- 1- car boxyl i c "aci d

Wﬁﬁoﬁﬂ‘é(mpan 2-yl)an de,
.trans-4-[5-(1-(tert-Butyl)piperidin-4-yloxy)pyridin-2
'P( ] -3, 4-di hydro- 2H-qui_noxal i ne- 1-carboxylic acid

E!‘%'szfﬁaf?éylnﬁcﬂiﬁ%t@rﬂ B. Ji Yati gkis understood to mean, in that which

fbﬂcﬂﬁbs 4 @rod&%@hcéérb%%fésigaéﬁwtﬁ%m & WofRURapP ¥ davdgd of a

dr o-2H-qui noxal i n
mtersfmc bopd N@Pr%ﬁ’?ﬂw@ tszrnelsctrm B9F-i Thimgroup-samthyg be; easily
Gepiabsl 'B?t Ebf&)th@ﬁ"g?dup 3Br example during a substitution reaction. Such
trans- 6' - [ 4-(5-Car banoyl adamant an- 2- %/I car banoyl ) -3, 4-d
lm%gwa grq,(gqraqmampie. halogens or an activated hydroxyl group, such as
v }rregyl"rtégﬁ"tﬁf%ﬁé adnetl Onatbinltropha RVIPYRd SHe e £xaRbRRYf! Ikaving

c acid ester,

4eiRss apd [rsef(n@dqs Japthaly Prnsetioni ate iy 09 r Advancesyin] Ogganic
GBS 9-MbtcA U eiabh r\m%w ln%@%-)é' bs. FelFe.
(5- car banoyl adamant an- 2- yl

.trans-4-(1'-(tert-Butyl)-I" 2 3 , 4

Vi I [

TP A MAOE B ch oy o Gl LD (2
PrERAIPH 8earding 1a thedphawiny pocaeseas.
( 5- car banoyl adamant an- 2- yl ) am de,

trhans {6'-[4-(5-Carbanoyl adamant an- 2- yl car barmyl) 3,4
- lin-1-
yl]-3,4,5,6-tetrahydro-2H 1, 3' -bi pyridi nyl -4-yl }acetic
aci d,

tr& 2~[4 (5- Car bampyl adamant an- 2- yl car banoyl ) - 3, 4-
d| hyd g kin-1 5

yl]-8%4, @ hydr olRPH 1, 3' - bi pyridi nyl - 4- car boxyl i
C aci d Ru Rac

.trans- 2 (4 li{6 [ 4- (5- Car banoyl adarrantan 2-yl car banoyl )
-3 4- di hydro-2 4+
qui noxal i n-1-ylll - py®di n- 3-yl } - pi perazi n-1-yl ) - 2- met hy
| propi oni c aced éthyl ester,

.trans-4-(4y4-Di net hyl -3, 4,5, 6- tetrahydro 2H-1 3' - bi py
rllerg - @, -yl ) -3, 4-di hydro- 2H

qui n0| ne- 1- boxylic ,acid

(5-8ayba é@ﬂfen @-@'&‘Q‘I ar
tﬂané—ﬂﬂb{[ (R, 2- Bi f | uor ooycl opr@f\ﬂat hy! )T ger Bzi
n-1 - yl]riwrl%#wnZyl} 3, 4

di hydMd- 2H qui noxal i ne-1-carboxylic acid

(v seREREADHALRBIHhEE oL rohl @ \A%an be prepared by reaction between

~
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.trans-4-{5-[4-(Difl uoronet hanesul phonyl ) pi peraZ| n-1-y
I]pyr|d|n 2-yl}-3, 4-di hydro-
2H qui noxal i ne- 1-carboxylic acid

( 5- car banoyl adamant an- 2- yl ) am de,

.trans-4-{5-[4-(3, 3,
3-Trifluoropropyl)pi perazin-1-yl]pyridin-2-yl}-3,4-dih
y Y 0-22B8/15268@814 noxal i ne-1 - carboxylic acid PCT/FR2008/000083
( 5- car banoyl adamant an- 2-yl ) an%e,_
.trans-4-{5-[4-(2-(Met hanesulphonyl ) et hyl ) pi perazin-I -
y tepynterdientictey lof ferridali(hy dnd-a carbonyl of formula (Iil) exhibiting two

ZE g“' noxal 'quﬁg%car b?xyl q:r)?%{meoegom a trichloromethoxy group, a para-

hm@paemﬁ b&ydpébf(ah utatdayblarcm PyethynEazaRim gro Lw)]umwel ;:ﬁleiérﬁze ofa
car

PR e oo e O
. HicAlgordethand br htak@d@fdﬁ.ﬁﬁ bid @ﬂ‘érﬂémb‘el'diué Yaryiny rﬂ'dﬂih Embient

25‘5}/@%&%& g%gn-gh? SAr Oyncat)%&f: flagﬁu la ( %rre ou sl.elqct:‘ler?t(l:y obtained by

wmag befweentné Eeﬁ\fa@dd/d’érﬂrﬁﬁ\l’e%m\ﬂj aHd)thé @ﬂf@e?sl EY th|e] pwsence
-car O

r|d|n di yi noxal i ne-1
2% abs(e@c% gl}[ Bif?ﬁ?i %{ﬂ%n%sntﬂ"ﬁwy@ g gﬁprg@ssmm carbonat ln a solvent,
§tﬁcﬁﬂ?as4te[tl%h§/érof@r$| GF@h@?@lﬁ@t&Hh@h@Bé‘tbhlﬂilé)eﬂﬁlﬁétﬁylfmb‘ihhde or

ridin-2-
AR eI aNirR APing. ore Zriiiscy teeperaluge to 100°C

( ﬁn—ﬁﬁﬁ@i%&é' AHBAT) IR R, 3s )ﬁh)a@d@hﬂﬁer a primary or secondary amine or if
rans
éﬁ ety Ieé‘P H@ﬁr )'é B?eg%?ra&?%dl Uy Bj PR 2010 funstionahiopgup. it is
rtPrenZh’e@d;Bél@Xﬁi icagy! omaMém@d' 'Nb acivilh a derivative (/) where the
(5-car barm%e adamant an- 2- %/
?t?oé’ﬁg"eﬂ?t"{ d[f&'” 4ong| grorps frequg}dﬁqumr@@qﬁw? Bb’ﬁ@? RAsRDGe of a

ero]dEWé @lrcﬁupztf}éfr bxé’mgredlftlﬁ]'ygrﬁ Qn'nlne a Boc, Bn or CBz group, for an
oxylic acid

ui noxal i ne- 1-car
%}Jﬂl baaﬁﬁﬁr%l‘épaﬁérfpéﬁn gpw ?@ﬁﬁ% grayp). Finally, in order to obtain the

cﬂésa'gs rf-lﬂsg{:tﬁméﬂty( #rist éd%@@tﬁ@{t@aﬁeﬁ:%%motﬁybérw Ret & tiBprotection

246@5&9%&% Pmcf tPﬂéa\‘PBURW R pemongkiled in the art
(5-car banoyl adamant an- 2-yl )am de. It should be noted

that the above conpounds were naned in | UPAC
nbife RelesRqyeles ofi generd AWM save t GRaraerciBdY |ayaitable or can be

gﬁrfe?éraatayoﬁﬁet‘ébba& %@Ecnb\é@ iR Qﬂﬁ/hﬂela?tﬁx%l (S AA8! 0Wc9996’ﬁ§77949

n t hat term “protective roucp
(@@3)209@0%11%?&43%30&3 80%%5545@1ou90umalcmfnﬂh@§nu0t hemistry
Re885)01 @2 AN7dde7ga¢ hand, to protect a reactive
funct’i ongj 'group, Such as a hydroxyl or anmine, during
a synt hesis and, on the other hand, to 5 regenerate

t he
Sym h%a?es &ka{ﬁgéxw@énpé@ntﬂés‘?{&t;nEtc'&‘h P@'{ijd &%oﬁﬁlﬂa al).
protecting and deprot ecting nethods are gi ven in
"Protective Goups in Organic Synthesis", Geen et
a/., 3rd Edition (John Wley & Sons Inc., New York).
10 The term "l eaving group"” (Lg, E J, V, X 2) is
understood to nean, in that which follows, a group
whi ch can be easily split froma nol ecul e by cl eavage
of a
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heterol ytic bond with departure of an electron pair.
This group can thus be easily replaced by another
group, for exanple during a substitution reaction.
Such leaving groups are, for exanple, halogens or an
activated hydroxyl group, such as 15 a nesyl tos%l
tWQfZQQQQ,uﬁgbt yl . para-nitrophenyl, and t heP¢T/&&2008/000083
Exanpl es of IeaV|ng groups ggd met hods for their
preparation are given in "Advances in Oganic

‘'y", J. March, 3rd Edition, Wley Interscience,
pp. 310-316. In accordance MAtQ th-_lnventlon t he

s of gene; formula (I')f ¢ pr epar ed

[ ng ta@é r LRSS, M (Met hod

' RuA Arz Ry H J ( ) R. Rh
1b Rzn 0(|F )"~L9 J~ L9 R Rz: R'“-R“u KAz R Ra. N
OAY\ Arz Ra NOWAre + ' ~R4A. M RRL9RR. R R3
R3 Rtb Rzb is h Ib Rzb (V) 25InScema1, t he
compounds of fornmula (1V) can be prepared by reaction
bet ween WO 2009/ 112691 PCT/ FR2009/ 000083 35 the
internmedi ates of fornula (11)#Rw car bonyl of
formula (111) exhibiting gwo mﬁ &’ Lg (for
exanple, a chlorine atom a tMclH et xy group, a
para- nitrophenyl group or an im gaz eRiso >
met hyl i m dazol i um group) in the presence of a base,
such as triethylamne or dii sopgﬁﬁxl amne, in

40| IERMe Sute S8MBOWNdehPh I AMEN grant eﬁrsaﬁparresf iy fRuPling

%ﬂméﬂn a ﬁ@iﬁé@été&t@ﬂ QetY fy}ﬂl'dﬂqgnrfo&ﬁlmeamoﬁﬂﬁla (wrm;r atdﬁrﬁatwe
npounds of fornmul a %ﬁare subseq

The
éﬂ'h?’%@“’!ﬁ/a I%qjmg greyP BeffReerepie. &falogan & a tosylate tr¥iate or
GBhatvas | ¥@Bp)Y liV)th@NErebBfce Bk NS drdndnibthilie dtAFRNeach as a

palladium derivative, in the presence or absence of a phosphine, such as tri(ter-

butyl)phosphine or triphenylphosphine, in the presence of a base, such as
potassium carbonate, pota.ssium fluoride, potassium fert-butoxide or potassium
phosphate, in a solvent or mixture of solvents, such as dioxane, ethylene glycol
dimethyl ether, toluene, tetrahydrofuran or water, at a temperature varying from
ambient temperature to 100°C. The amines (1) are obtained by protection of the
amine functional group of the compounds of formula (VII[) by methods chosen
from those known to a person skilled in the art; they comprise, inter alia, the use of
trifluoroacetic acid or hydrochloric acid in dichloromethane, dioxane,
tetrahydrofuran or diethyl ether, in the case of protection by a Boc group, and of
piperidine, for a Fmoc group, at temperatures varying from =10 to 100°C.

The heterocycles of general formula (VI) are commercially available or can be
prepared by methods described in the literature (for example, “Comprehensive
Heterocyclic Chemistry”, Katritzky ef al., 2™ Edition (Pergamon Press); Krchnak, V.,
et coll., Tet. Lett (2001), 42, 2443-2446; Eary, C.T. et al. Tet. Lett. (2006), 47,
6899-6902; Savrides, E.-M. et al., J. Het. Chem. (2005), 42, 1031-1034; De Selms,
R.C. et al., J. Het. Chem. (1974), 11(4), 595-7. '

The compounds of general formula (VIl) are commercially available or can be-
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or absence of a base, such as triethylam ne or
pot assi um carbonate, in a solvent, such as

t et rahydr of uran, dichl oronethane, acetonitrile,

di met hyl formam de or 10 water, at a tenperature
varyi ng from anbi ent tenperature to 100C. In sone

or R2 is an al cohol or a prlrra
égﬁd%dt@?ﬁﬁg% if Art or Are exhibits, ETIIE@?OOQ’OOOOS:”

conpound (1), a secondary am ng7functi onal group, it

is then necessary to carry out Method No. 1 with a
derﬂr§%§rﬁqu(”qtr)’° dgscriberbin’ the Ylasaierg (f@'n@@"ﬂlﬁrg{ iShet al., Bioorg.

gr Mas GHedn riestderd), nrm%a%sveheprames pét%ﬁencerrc_s&ngﬁaet Chem.

L P85, bR s kiRt ol sg Bicams Ghars. 3063, 1011,
an mudraggneﬁcﬁt er egélourpbrg F&ﬁ@h'(moﬂ) nsé{éf'%bz? 2098 R, A. et

desi red unc I'S subsequent

ner?ésgﬁr)@qq; F%/ 3@@5 33%Qarﬁ'ﬂﬂﬁe&¢to‘ﬂ Jr Mgdt Chemu2086). 49(11),
corglishizans; Nﬂwnlsh‘érlaetpﬁr%mMeﬂ"d:He‘?ﬁ (%@oéﬁezrg?ﬁ 5394-5332; Gy,

The heterocyc es of general formul

conmét-catall y- Mesh |Cérsme (8008 9B 8), %aﬁéﬂar?adswﬂneﬁh@ml Eur. J.

de | r
208%’0%% mﬂ@ 12%‘2/%ézsilggséré%'dtew@o%é/%\oﬂsg %CRlem (1987).
JodRl BOS: giah. CRelv ol 1 { 2bied) Cheon 209990). 33(7), 2028-32;

79300404)042821 - Sughg@ﬂ}zg?(pl ains in detail a synthesis
of the conpounds of formul'a (I11). WD 2009/ 112691

PCT/ FR2009/ 000083 36 Scheme 2: + x, A Arx PQ Ne M

Rs Sdﬂ@m’e 3 ekﬁl’arﬁs |Rt@et§fr a%ynﬁ‘lesrsRﬁf F%uﬁcgrﬁ%orﬂm éfvf’gfmul'a (VI in

p4d Wk NE A 4
corﬁfmh&én r@Pf&S@ﬂrﬁm @ywnermcleaa (WeChi) epar pytinigiine nucleus (Y=N);

COYRdabmRRIUE &Al 1o r‘é?H?’?bQi; tg% ﬁéh(e\r/a)s com gouncés of formula {x).

t et rahydr oqui noxal 1 ne o erivativ
5 (VIl) exhibiting a | eaving group X (for exanple, a

hal@emeos: a tosylate, triflate or nonaflate group) in
thé presénce of an organonetallic catalyst, such as a

pal | ﬁldl umgderivative, in the presence OrIR, e of a
phospf such as tri( but yl ) phosphi
triphe hos.phr pey Y @7’ ence of g -R'
PG_R\_J
?ﬂm, R
)

in Scheme 3, _the compounds of formula (I1X) can be prepared by a nucleophilic
aromatic substitution reaction between a monoprotected tetrahydroquinoxaline of
formula (VI) and a derivative (X) exhibiting a leaving group Z (for example, a
halogen or an alkylsulphonyl group) in the presence of a base, such as the lithium
salt of hexamethyldisilazane or sodium hydride, in a solvent, such as
tetrahydrofuran, N-methylpyrrolidinone, dimethyl sulphoxide or dimethyiformamide,
at a temperature varying from ambient temperature to 100°C. |

Scheme 4 explains in detail a synthesis of the compounds of formula (VIll) in
which Ary represents a phenyl nucleus and A represents a bond; these compounds
will be referred to hereinafter as compounds of formula {(XI).
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pot assi um car bonate, potassiumfluoride, potassium
tert-butoxi de or potassium 10 phosphate, in a sol vent
or m xture of solvents, such as di oxane, ethylene
gl ycol dinethyl ether, toluene, tetrahydrofuran or
water, at a enperature varying from anbient
t\é’rﬁﬁ@%‘mﬂ?@gﬂo 100C. The amines (I1) are obP&T{ERROSP/000083
protection of the am ne funggi onal group of the
conmpounds of formula (V1) by methods chosen from
tdehamadionn to a person skilled in the art; they
conprise, int lia, the use of 15 trifluoroacetic
acid or_hy oric acid in dichlorpnethane, dioxane,
t dh ofurgnﬂar dRetkyRaet her, ¥n§the c
protecf i ooy ™ Boc gr8u, ang ofDG ¥ peridin ‘@

FREO™ gHoup, at tenpesagurnes O ry| ng rom +&

The heterocycles of gene aI Fdula (VI) are

comfirci al Iy avai | abl e pan 3 be 20 pr epar ed{)!w

nmet hods described in the literature (for exa

"Conpr ehensi ve Heterocyclic Chem stry", Katri t @ R,
al., 2"d Edition (Perganon Press); Krchnak V

coil., Tat. Left (2001), 42, 2443-2446; Eary, 'C T B¢ v
al. Tet. Lett. (2006), 47, 6899-6902; Sayrlde E.-M

et al., J. Het. Chem (2005), 42, 1031-103 0
RC et al., J. Het. Chem (1974), 19%4), =2k Ar;
The conpounds of general fornula (VII) are Ry
commercially avail able or can be WO 2009/ 112653? Ry
PCT/ FR2009/ 000083 37 prepared by nethods described in
tiheSehems 4t theecqriprunds anfgbemulz . (X8i) cart belprepdeddiyga coupling

%Qﬂloﬁﬁ@regﬁ? ngr{o%g%@ctedlfeé@%@éroaggﬁ)(%?p& fg@gulgg(y;f and a

[clerlggteda (XIN/leXdatbltEBQ a Iwg BraopoE . (faChexamp(e2 00D Bplogé,1 trflate or

é’%?é?*%é%%i@eﬁ%%u. Fhprashomiidhs GENLE FEasg patacium

gRfivdlive, 2885e2896serBal be, abened afl .g phospide, @heim as tri(tert-

(I\@gw)% %el%O‘gfﬁ%%gﬁn%’s514%%5%%‘%?{?36%@‘3' aas%,t such as

aotgssiim Madhondlee ntagsko Garbatalel 3potaSdirt- Bubide, petaskium tert-

EuicRlastbr polEiug prgethes, W Solbe e ad 6y sBAS S as

mj)d?nél,; emglseagzgiﬁol Almahylaétgnjaré igtubﬁg teg:bgydroi(giégﬂg) water, at a
Lk 53R g™ AEisraITheaiR PR o T ghshol functional
cgmmuéwﬁdsbﬂfquémryﬁud)ra/eﬁh(ﬂ Itb)a lsnlphmnbgésteﬁrr txv) lew @5 RtBorf of a
R ine nu or a m_di ne nucl eus

B e SRR Wigle W cerSotalsl 4ol akaaiis A s, Miate or
conpiiadsod, duehnasl a s(.llp}ﬁbnlclé'rhydnde (Lg=0SO,;W), a sulphonic acid
fluoride {Lg=F) or a sulphonic acid chloride (Lg=Cl), in the presence of a base or of

a mixture of bases, such as ftriethylamine, pyridine, dimethylaminopyridine,
diisopropylethylamine or potassium carbonate, in a solvent or mixture of solvents,
such as dichloromethane, chloroform, toluene, tetrahydrofuran, dimethylformamide
or acetonitrile, at a temperature vérying from -78°C to 100°C. Finally, the
derivatives (XI) can be obtained by a coupling reaction between a derivative (XV)

and a compound (XVI) exhibiting an. organometallic derivative D (for example, a

boron derivative, a tin derivative or an organozinc compound) in the presence of

an organometallic entity, such as a palladium derivative, in the presence or
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Schenre 3: R' + Y. AAAZRa PO Y~ Arg ,~ PO_ F6 Ft,

F6 1% PL F~ ton) (X) OX) P6 In Schene 3, the

conmpounds of fornula (1X) can be prepared by a

nucl eophilic aromatic substitution reaction between a
nonopr ot ect ed tetrahydroqui noxaline of 20 fornula

(VMO 28011 82688r i vati ve (X) exhibiting a | eavPGJ/RR2008/GD0083
(for exanple, a hal ogen or arn al kyl sul phonyl group) in

t he presence of a base, such z?s the lithium salt of
habcmmee Imfllacbrmsplaarm:cb rasstncyalnhehyipmdsrﬂ)emei o tapladlipRbéphine, in

Zt:ﬁ%g%r%%ncé qtflr[ﬂi% deggL aal Hgsg@tp{] ”t%l@lr %p%sgigi’n fluoride, in a
t sotyet adrumextvrar (yﬁ sgivértons@erdiae rﬂnoia@u@p eiirﬁéth{rlﬁrhw@nﬂ&&?(éthylene

g Bt SR ol A plFaon o e Tpagied Srndng from

pémabight ternpeeaigreand 08°C.epr esent s a bond; these
compounds w Il be referred to hereinafter as
compounds of fornmula (XI). WO 2009/112691

RETelrte2d pR/se A thalteBithtivoehtiesid of iRe ddmpBLndsdiformula (XI).
L6---wR "' "~[,,,,Ji V(Xi!) ieaJoav) Gg- 2b F~ M
11) tom) Rm Ar Rg R1ri" Ste) R ~n tom _

|S2hetd 5r)( Ar R PGAL NRib Ro Rx Rrb 1In Schene
4, the compounds of fornula (X111) can be prepared by
a Be. regction between a nonopr#8

tetr dr of U|_r_1__ﬁllne of formula (VI) aR
PG"’\_,“‘Q 6 - PG
1%

a
v#v‘

Ry
xXv)

in Scheme 5, the compounds of formula (XVIl) can be prepared by conversion of
the sulphonic ester functional group of the compounds (XV) to a boronic ester
derivative (XVII) by reaction with bis(pinacolato)diboron in the presence of a
palladium complex, such as [1,1'~bis(diphenyiphosphino)ferrocehe]dich|oro-
'palladium_(il), in the presence of a base, such as potassium acetate and lithium -
chloride, in a solvent or mixture of'solvents, such as dichloromethane, dioxane or
dimethyl sulphoxide, at a temperature varying from ambient temperature to 100°C.
In a second stage, the derivatives (XI) can be obtained by a coupling reaction
between the derivative (XVII) and a compound (XVIIl) exhibiting a leaving group V
(for example, a halogen, a triflate or a nonaflate) ‘in the presence of an
organometallic catalyst, such as a palladium derivative, in the presence or
absence of a phosphine, such as tricyclohexylphosphine or triphenylphosphine, in
the presence of a base, such as sodium carbonate, potassium carbonate or
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5 derivative (XI1) exhibiting a | eaving group E (for
exanpl e, a halogen, triflate or nonaflate) in the
presence of an organonetallic catalyst, such as a
pal | adium derivative, in the presence or absence of a
phosphine, such as tri(tert- butyl)phosphine or

t 'Wpehzoogh piteésphi ne, in the presence of a baspcTAHSB0IH00083
pot assi um car bonat e, caesi um carbonate, potassium
fluoride, potassiumtert 10 bt oxi de or pot assi um

phma:dsatne fldonida, O ¥ eéHlveQﬁ cEF )ﬁtlik't[]ﬁa Q'ff SQUAMRAT Sk Usd dioxane,
ane, g%h%l ene g ycol et her, tol uene,
é’é’PﬁW bylgRg Wcolaﬁlmathvl eWsértamnyerqfawmgNater at a
f rtemipertire WhryirR s akbidht tanddi8ire thhogebenol
functional group is subsequently converted to a
sul phonic ester (XV) by the action of a sulphonic

deswwémela/e 1%hY)in &l 8 dyBtHeRRN {
| at e, %qél fl a{?e or 154"%0%% g‘fgﬁgé%ﬂ%&jndgéﬁ%hﬁmaawm) n

sd‘f fit cfe%fﬁﬁ%? BRyrigingrustepsyiustoraipitheive Yazlpas is a nitrogen
f lanarthe etidrgis R chrboﬁ) %HbW@ébrss@ﬁé e %Hooﬁﬁ&% écgﬂgcgsr&js will be

in the presence of base or of a m xture

s (RIATEE ¢ Peretnaipran %T'qudﬁ &f frsmula (XIX).

di met hyl am nopyri di ne, diisopropyl ethylam ne or
pggs_%%lgém carbonate, .in a solvent or m xture of

S > such as di chl oromet hane, chl oroform
tol uene, tetrahydrofuran, dinethylformanjde 20zor

; LMl €, at a tepperature varying a@
1OOC- " naIIy, t he i vatives (Xl) can b&.gb

b¥e pling r Jbet ween—a—deri varawe ( ¥4, ‘2
a co nd (XvI) e%%;bi ting an organonetal | iy
mple, ‘a  boron derivapive, Eatin

derlvgﬁlve D (foré%

der|vat|ve or an anozi nc conpound) in the" presence
of an organonetallic entity, such as a paljl adi ym

derivative, in the presence or WO 2009/112§91" @ Ry
PCT/ FR2009/ 000083 39 absence of a phosphi ne,

tricycl ohexyl phosphi ne or triphenyl phosphi rfe, he
presence of a base, such as potassium carbgnat e gy
potassium fluoride, in a solvent or mxture of

sol vents, such as di oxane, dinethylfo -_ ethylene

gl ycol dinethyl ether, tetrahydrofuran w\’
t enperature varyi ng from 5 anbient t enpg
100C. Scheme 5 presents an al ternati V& ¥ny
t he compounds of formula (XI). Schene 5: RV Og
~.r ~/b~-~r {X1X} N

In Scheme 6, the compounds of formula (XX1) can be prepared by a nucleophilic
aromatic substitution reaction between a monoprotected tetrahydroguinoxaline of
formula (V1) and a derivative (XX) exhibiting a leaving group X (for example, a
fluorine atom) and a leaving group J (for example, a bromine atom) in the
presence of a base, such as potassium ferf-butoxide or sodium hydride, in a
solvent, such as N-methylpyrrolidinone or dimethylformamide, at a temperature
varying from ambient temperature to 100°C. Finally, the derivatives (XIX) can be
obtained by a coupling reaction between a derivative (XX1) and a compound XV
exhibiting an organometallic group D (for example, a boron derivative, a tin

derivative or an organozinc compound) in the presence of an organometallic



] fO x.119" p wit) Rm ~~ e (XV6tt) V1 c PP Pic Rv
(XI) PG IRS T..RC ate Pa m10 In Schene 5, the
compounds of fornula (XVII) can be prepared by
conversion of the sul phonic ester functional group of
the conpounds (XV) to a boronic ester derivative
( XWbO)2doe/11eggii on wi t h bi s(pi nacol at o) di bor '
presence of a palladium conplex, such as oﬁCH&RﬁZBSQ"OOOO%
[1, 1 bis(diphenylphosphino)fe#?ocene]dichloro 15
palcafMjsurduch hs al galb&ig ei
&l P4 mgfe‘?r%?fl% m%w% é’s%ﬁge o?é’%se%? gLa

pot ﬁSSI um acetate and
SRR sgeh §%Frwﬂpbexyénm@hpmse di trlbhmsdptmablane,, in the presence

dl @Ka'ﬂﬁs@ rsucH 'ag%@élsnuﬁ%é?ﬂf?ﬁ%tg ecae?\ %J'F\% gL al ga%%‘é'bnd

(r%(y from anbi ent tenperature
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Come R P o A o,

hygdrofuram powaisr, a attembbmtwewanmgwmfahﬂjaﬁ térhpdraire to
pr¢@@mpe of an organonetallic catalyst, such as a
pal | adi um derivative, in the presence or absence of a
phosphi ne, such as tricycl ohexyl phosphi ne or
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10 20which foigan quma@m/mz- $fbuppthass compblntivill8e referred

15

20

25

| ntO%e?Qhé{f?é}tascHoggﬂoﬁE{j'%S fg’&gagl %&& » such as di oxane,

di met hyl f or mam met hyl et her,
tetrahydrofuran or water, at a tenperature varying

e@,qg)rent tenperature to 100C. 5 Schenme 6 expl ains
etaiT a synthesis of the conpounds of fornula

(VIR, o Which Ar, represents a pyridinerpucl eus
Qust Qng of the t ko ®Hadtons is a mtroﬁgnd t he
othens/ T s, ‘ n) and epresents a | ; 8E(cH
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In Scheme 7, the compounds of formula (XXil) can be prepared by a nucleophilic
aromatic or aliphatic substitution reaction between a quinoxaline of formula (XII1)
and a derivative (XXIll) exhibiting a leaving group E (for example, a halogen) in the
presence of a base, such as potassium tert-butoxide, sodium hydride or potassium
carbonate, in a solvent, such as dimethyiformamide, at a temperature varying from
ambient temperature to 150°C. In some cases, during the reaction, the protective
group PG can be removed simultaneously with the nucleophilic substitutidn (in
particular if PG is a Boc group).

Scheme 8 explains in detail a synthesis of the compounds of formula (VI in
which A is a bond, Ary is a phenyl group and Ary is a piperidinyl group; these
compounds will be referred to hereinafter as compounds of formula (XXVIil).
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referred to hereinafter as conmpounds of formula (Xl X).
10 Schene 6: RI Rl Rz. it PG-R-Ni Y Y PG + B R2b
R2b (VI) WO (?UCt} Arz Rb Rm () R+, to PQ MArt Ps
1! YY (ax) RmMR C RYe In Scheme 6, the conmpounds of
formula (XXI') can be prepared by a nucl eophilic
aVVanan0 1 826894t i t ut i on reacti on between a nOPCAVERETOADOOSS
t et rahydr oqui noxal i ne of forgul a (V) and a
derivative (XX) exhibiting a ¥eavi ng group X (for
EM& a 15 fluorine atom and a | eaving group J

(f exangl e, a bromne aton) in the presence of a
ba$ sy ef1*as potassium tert-but oxiRig sBgi um

[ [ , such as N net rrolidingne

8 (o 100C_Eisal by-Ni hovdd oS
( o'e, by a coupling r E RNDggMegn
a derivative RQ(I) and a conmpound (XV1) 20%exhkbi'fin}

an o§¥Bnetal lic group D (for exangk¥X)a boron®

derivative, a tin derivative or an organozinc
compound) in the presence of an organo taI.I ic WO
2009/ 112691 PCT/ FR2009/ 000083 41 cat al yst L858eh as a
pal | adi um derivative, in the presence o absencmu
phosphi ne, such as tricycl ohexyl phosphi fe or

tri phenyl phosphine, in the presencep of a bgse, such
as pot assi um car bonate, caesi um carbdh pot assi um
tri phosphate or potassiumfluoride, in

m xture of solvents, such as 5 toI

di met hyl f or mam de, et hyl ene gl ycol i
tetrahydrofuran or water, at a tenperat ur
from anbi ent tenperature to

in Scheme 8, in order to result in the derivatives (XXX), the compound of fbrmula
(XXIX), where the amine functional group of the 1,2,3,6-tetrahydropiperidine is
protected by a protective group PG, of benzyl or benzyloxycarbonyl type (the PG
group being either the Fmoc group or the Boc group), can undergo a
hydrogenation reaction of the double bond and hydrogenalysis of the protective
group PG: in the presence of an organometalliic catalyst, such as a palladium
derivative (for example, 10% Pd deposited on charcoal or Pd(OAc),}, in a solvent
or mixture of solvents, such as methanol, ethanol or ethyl acetate, at a

| temperature varying from ambient temperature to 80°C. In the final stage, the

compound (XXVIIl) can be prepared according to different methods. The
compound (XXXi) can be a carboxylic acid derivative and the derivative (XXVIII)
can then be obtained by reaction between (XXX) and (XXXI) under conventional
peptide coupling conditions using, as coupling agent, for example
dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochioride or bromotripyrrolidinophosphonium hexafluorophosphate, in the
presence or absence of hydroxybenzotriazole, and by using, as orgénic base,
triethylamine or diisoprdpylethylamine, in a solvent or mixture of solvents, such as
dioxane, dichloromethane or acetonitrile. The compound (XXX!) can be an acid
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100C. Scheme 7 explains in detail a synthesis of the
conpounds of fornmula (VIII) in 10 which Ais an

oxygen atom or an -O CH2- group; these conpounds wl|

be referred to hereinafter as conpounds of fornula
(XXI'l'). Scheme 7: R E-(CH.ar R. Pa - Art + Ar R

PorQ 2609/1 f2dgqtatat R ~ rte ~W! Aa Ra (Xnt) PQ‘SWPRédﬂﬁ)ooooss
Ru Rae 15 In Schenme 7, the conpounds of formula (XX

can be prepared by a nucleoptfdic aromatic or

abiériaald, Cs SRkl BNt AGH dHigHdel Qﬂoﬂ‘ﬁﬁfe""%ﬁnﬂtﬁmgé" %ﬂx%bb%ate a

of formula (XI11) and a derivative (XXI'I1) ‘exhibitin

aC?fEan\ﬂpwgh@rlée d Elsefacﬁulr&@@rﬁpaced chiofiga angkiny derivative (XXVII) can
pt'h%ﬁ %Q%té?ﬁe@byb%%%tioﬁb‘é‘tﬁeéﬁ R g&)@lﬁﬂtth@wé%éhgeeof a base,

sodi um hydrid pot assi um car
SEHR %st“athy@nw f%ﬁ@ﬂﬁpﬂ@mlr@torapwdwpewahmﬁ solvantomig a solvent

fépm)@lg'ea&foéﬁgnté ek r%t SERofdthetriHe, téﬁarﬁfa@gﬁﬂsgéﬁomtnle or

urlngthereactlon protective
r@mﬁowaﬁ)iﬁﬁaﬁfe@lh@nyeww vawaﬂgwfn@nne@@ﬁd 180°C. The compound

S(‘)@@él EéH él@()‘ bfe'anke’t@f?é éﬁﬂl‘\leaden\/gtn}) Q. l@ c%?‘i{w%ﬁ BYBbtained by a

cerre [ains . In etail asnt

cf@ﬁ‘ya@tb’ﬁo@n@ﬁthrbf&mtl@ petvee)n iX%X) wdv@ﬁ%) using aareduciog agent,
AMch' Saf @B&UH Sérgﬁfh E!'éd §iutrS ﬁa%l%%(ﬂo% krdgr%qp’sodium
t hese ounds w ere erred I n er as
c%ﬁ@@ﬁf@@n%ﬂefdﬂrfhe aPresengel b aby@ce00b/al B2e®ted acid (such as

Wﬁcﬁ%&?@\%@ %Q%%gtlsd'%md %ﬂ}ﬂr% fﬁgm@t te%laoﬁj{a%)f % Nﬁog golvent
(Wh@@ qlcrgorpzetha%dlcmiormemmw agafic acid or methanol, at temperatures
of between -10°C and 30°C.

Scheme 9 explains in detail a synthesis of the compounds of formula (VIII) in
which A is a bond, Ary is a thiazolyl group and Ar; is a phenyl group substituted by
a -CONRgR; group; these compounds will be referred to hereinafter as compounds
of formula (XXXil).

Scheme 9:

ngm gj/.iconu

Q V) QOH
PG-K_ N - psubu_{: ) _ Ay v, ﬁ
pocaty

v
! R oo
5l
Pe-N )T W
QoKX

In Scheme 9, the compounds of formula (XXXII) can be prepared : by a



In Schene 8, in order to result in the derivatives
(XXX), the conpound of forrmula (XXl X), where the
am ne functional group of the

1 2, 3 6 tetrahydropiperidine is 5 protected by a

p P& of benzyl or benzyl oxycarbon
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In Scheme 10, the amines (XXV) exhibiting a leaving group V (for example, a-
halogen, a triflate or a nonaflate) are obtained by deprotection of the amine
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15 Schene 9 explains in detail a synthesis of the
conpounds of formula (VIII1) in which Ais a bond, Art
is a thiazolyl group and Are is a phenyl group
substituted by a -CONR6R7 group; these conmpounds wil |
be referred to hereinafter as conpounds of fornula

(WeXbdo 2Ebgichene 90 COON O R tM OOH PG btﬂﬁfkgtgd?boooss
N H2 PG #1 fl NO WD vQQO(V) t7) pO-ri~1 F4 n

Schene 9, the conpounds of fdula (XXXI11) can be

9
AR o M A EEE o o
2hose G@WOIEO arperseniskiied én tf@ﬁeﬁﬂvﬁh¢weor(1wses/)=nteaﬁlia;éhe use of
Oﬂfﬂ@br'&%getf&oma’laﬁt ' &”ah}ré(roél‘ﬁ%ré% 0 | SEI( 1)§lch§gorﬁlatgane dioxane,

etic Communi cations
[fé@’gh%ﬁfurargw diethyl etheTcin rtad edseaf proedipn byapBodgroup, and of

S AL g o Bl BT 00 00
quwagwggeayhemdmgads oh farmulah &KX wandze dmpaxmt by eeaction
(B%%’egh) P)Q" Mbrm%&a?esb P%Mlgrﬁg@ﬁré%at L YGrbbM b Yorkflia (i

'ven such as anol, ace
t%xmiah}gjm leaying altouperhgefczinbaeresfoofexbmpweénmrranblpem atoms or

tﬁi@ﬂ@éﬁﬁ%@%&@g%r%@gp%%{dyrgnlnlic%éz?lte Bt rﬂ%@&@%ﬁéyﬁawmg) in the

can o)
(POERENOE Ofral besa; cuivie @i toethylamayst 0rd@usopmpyllanm&;mnd|s:oivens such

e YRRy Ohaid 8 ePIndiloi o 2 o BRRs Naping, oy gmbien
etewec%tumodtm&ﬂﬂe Ti)ajroomploundsjeafoiormula (XXVII) are subsequently
PSSERLE P ol ORISRl B Bl AL TRL s
andthey praseneey,oragbsengandfc abbass, duchesdhthiethyiamingr or potassmm
S 9REPK| 8L NGRS raPlsyhEne acoromune
adisetnyifomianide B watdreatsa tb&pnexalhm vasying frdmtanb;eratrtemperature to
a{doebn ?i‘fniaf{f R BSHSS&nSdSO(F caneoe SHIRRSY %351’ aogcuEPng reactlon between
a derivative (XXVII) and a compound (XVI} exhibiting an organometallic group D
(for example, a boron derivative, a tin derivative or an organozinc compound) in
the presence of an organometallic catalyst, such as a palladium derivative (for
example 2'-(dimethylamino)-2-biphenylylpaltadium(li) chloride
dinorbornyiphosphine), in the presence or absence of a phosphine, such as
tricyclohexylphosphine or triphenyiphosphine, in the presence of a base, such as
potassium carbonate, caesium carbonate, potassium triphosphate or potassium
fluoride, in a solvent or mixture of solvents, such as toluene, dioxane,
dimethylformamide, ethylene glycol dimethyl ether, tetrahydrofuran or water, at a
temperature varying from ambient temperature to 100°C, under thermal or
microwave heating.

Scheme 11 explains in detail a synthesis of the compounds of formula (1) in which
R4 represents an amide functional group; these compounds will be referred to
hereinafter as compounds of formula (XXXVII).
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(1) in which A represents a bond. Schene 10 ( Met hod
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rgmﬂto he acid 8{)&1 P( In the final stage, the compound (XXXVII) can be
prepared by condensation between the acid intermediate of formula (XXXIX) and

an amine (XXXVI) under conventional peptide coupiing conditions by using, as

coupling agent, for example dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride or bromotripyrrolidinophosphonium
hexafluorophosphate, in the presence or absence of hydroxybenzotriazole, and by
using, as organic base, triethylamine or diisopropylethylamine, in a solvent or
mixture of solvents, such as dioxane, dichioromethane or acetonitrile.

Scheme 12 explains in detail an alternative synthesis of the compounds of formula

).
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In Scheme 12, the compounds of formula (XL) can be prepared by reaction
between the intermediates of formula (V1) and a carbonyl of formula (111} exhibiting
two leaving groups Lg (chosen, for example, from chlorine atoms or
trichloromethoxy, para-nitrophenyl, imidazole or methylimidazolium groups) in the
presence of a base, such as triethylamine or diisopropylamine, in a solvent, such
as dichloromethane or tetrahydrofuran, at a temperature varying from ambient
temperature to 80°C. The compounds of formula (XLI) are subsequently obtained
by coupling between the activated derivatives (XL) and the amines (V) in the
presence or absence of a b'ase, such as tristhylamine or potassium carbonate, in a
solvent, such as tetrahydrofuran, dichloromethane, acetonitrile, dimethylformamide
or water, at a temperature varying from ambient temperature to 100°C. The
amines (XLIl) are subsequently obtained by deprotection of the amine functional
group of the compounds of formula (XLi1) by methods chosen from those known to
a person skilled in the art; they comprise, inter alia, the use of triflucroacetic acid
or hydrochloric acid in dichloromethane, dioxane, tetrahydrofuran or diethyt ether,
in the case of protection by a Boc group, and of piperidine, for a Fmoc group, at
temperatures varying from —10 to 100°C. Finally, the compounds () can be
obtained by coupling between the derivative (XLII) and a derivative (VI exhibiting
a leaving group X (for example, a halogen or a tosylate, triflate or nonaflate group)
in the presence of an organometallic catalyst, such as a palladium derivative, in
the presence or absence of a phosphine, such as tri{tert-butyl)phosphine or
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In Scheme 13, the compounds of formula (XLIV) can be prepared by a nucleophilic
aromatic substitution reaction between a monoprotected tetrahydroquinoxaline of
formula (V1) and a derivative (XXb) exhibiting a leaving group X (for example a
fluorine or chlorine atom or an SO,Me group) and another leaving group J (for
example a bromine or iodine atom) in the presence of a base, such as potassium
tert-butoxide, n-butyilithium or sodium hydride, in a solvent, such . as

N-methylpyrrolidinone, tetrahydrofuran or dimethylformamide, at a temperature
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In Scheme 14, the derivatives (XLV) are obtained by reduction of the ester
functional group of the compound (XXXVIII) to give an alcohol functional group
using a hydride, such as LiAlH,, LiBH, or DIBAL, in a solvent or mixture of

solvents, such as tetrahydrofuran, ether or toluene, at a temperature varying from
-78°C to 40°C.

Scheme 15 explains in detail a synthesis of the compounds of formula (1} in which
Ar; is a piperazine group, A is a single bond directly connected to one of the two
nitrogens of the piperazine and R, is connected to the other nitrogen atom of the

piperazine; these compounds will be referred to hereinafter as compounds of
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In Scheme 12, the compounds of formula (XLVIII) can be prepared by coupling
between a monoprotected tetrahydroquinoxaline of formula (VI) and a derivative
(XLVII} exhibiting a leaving group X (for example a halogen or a tosylate, triflate or
nonaflate group) in the presence of an organometallic catalyst, such as a
palladium derivative, in the presence or absence of a phosphine, such as tri(tert-
butyl)phosphine or triphenylphosphine, in the presence of a base, such as
potassium carbonate, potassium fluoride, potassium fert-butoxide or potassium
phosphate, in a solvent or mixture of solvents, such as dioxane, ethylene glycol
dimethyl ether, toluene, tetrahydrofuran or water, at a temperature varying from
ambient temperature to 100°C. The two compounds (VI) and (XLV!) exhibit two
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beeWéstﬂl QroAittheREG igfoupB o teraRfingd B?fogﬁwgl'éRXLVng bitethods

%I O=Rlc are then repl aced resgectlve the groups

pEETRAMAnREe k@%ﬁéﬁ@e![@"(% Hoa the aﬂashemOfnpﬂsquter alia,
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( lpip\é)'|d:ne, for a Fmoc group, at temperatures varying from —10 to 100°C. In the

following stage, the compounds of formula (L) can be prepared by reaction
between the intermediates of formulta (XLIX) and a carbonyl of formula (lll)
exhi'biting two leaving groups Lg (for example chosen from chlorine atoms or
trichloromethoxy, para-nitrophenyl, imidazole or methylimidazolium groups) in the
presence of a base, such as triethylamine or diisopropylamine, in a solvent, such
as dichloromethane or tetrahydrofuran, at a temperature varying from ambient
temperature to 80°C. The compounds of formula (L!) are subsequently obtained by
coupling between the activated derivatives (L) and the amines (V) in the presence
or absence of a base, such as triethylamine or potassium carbonate, in a solvent,
such as tetrahydrofuran, dichloromethane, acetonitrile, dimethylformamide or
water, at a temperature varying from ambient temperature to 100°C. The amines
(LIl) are subsequently obtained by deprotection of the amine functional group of
the compounds of formula (LI); for example, if PG is a benzyl or
benzyloxycarbonyl group, the possible deprotection methods comprise, inter alia,
the use of hydrogen in the presence of a palladium-derived catalyst, in order to
carry out a hydrogenolysis reaction, in a solvent or mixture of solvents, such as
methanol, ethanol, ethyl acetate or tetrahydrofuran, under a hydrogen pressure of
between 1 and 10 bar at a temperature varying from ambient temperature to 80°C.
An ailternative method for carrying out a hydrogenolysis of the Bn or Cbz group is
to use catalysis with palladium (for example with palladium adsorbed on charcoal)
in the presence of ammonium formate at reflux of a solvent,'such as methanol. In
the final stage, the compounds (XLVI) can be obtained according to different
reactions:
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in Scheme 16, the derivatives (LV) are obtained by conversion of the alcohol
functional group of the compound (LVI) to a halogen atom, such as a fluorine



10 4

15

‘coupl i ng between the activated derivatives (L) and the

amnes (V) in the presence 20 or absence of a base,

such as triethylam ne or potassium carbonate, in a

solvent, such as tetrahydrofuran, dichloronethane,
acetonitrile, dinethylformam de or water, at a

tenperature varying from anbi ent tenperature to 100C
TheyapdoEs1260141 | ) are subsequent|y obt ai ned BPEZT/FR2009/000083
deprotection of the am ne fun:‘stai onal group of the
conmpounds of fornula (LI); for“exanple, if PG is a

beatam @in% PaRg¥haINIC PiddRRY | SLEhokY, dkhﬁ/lé?ﬂﬁ@)sbﬂpﬁur fnﬂuonde

ction_.methods, c ris
AT R 2 FRe st %Jpwr'fimr@ﬁ«!ﬁem@aor 5% 8'sovent,
caé@hysé di¢Hlorfr@eHankOor &ﬂuérté Gt a Qe HENRrYiBg From -78°C to
reaction, in a solvent or mxture of solvents, such as
me® BB} temperaiHG: ethyl acetate or tetrahydrofuran,
under a hydrogen pressure of between 1 and 10 bar at

3OS § bieheleie of AN GTIESBch e RGMBBHGS of oMl () n which

hYR[cQQ;@rBQéMé} laﬁ ot t'mzﬁ Gtﬁzl-%uﬁrtﬂb‘@e bémﬁélﬂwdésvﬂll be referred to
Si.S with aIIalum(for exanple with pall adi um

cat al

ad%%fP%@H%?F %P%E‘QFPffquU{aﬁéVBr esence of ammoni um

formate at reflux of a solvent, such as nethanol. In

the final sta e, the corrpounds (XLVI) can be obtained
reactions: WD 2009/112691

PCT/F 009/ 00083 52 - The conpound ¢LLIlg. can be

reacte at|ve(LIII) of sulipf E)_mﬁmﬂ
chl T8t car é‘%}? e

(Cg hea‘ I'brlne aton) int Mof* a

base suchwas triethylam ne, dii so;pmopyl et hyl am ne or
yridine, with or w thout solvent, such as
d| ohiSshemetiRartee dﬁnlwam%ofhﬁl) 8€ robitgitechfhyr Aydrolysis5of the ester

Eﬁﬁ% oﬁﬁ @%\Cfdrgn I's al soﬁr%éétgﬁb%fe?rgge%om@g’ﬁﬂﬁfe(wnmsmg an

colmptgmd: (biab¢,) sachl a5 sodivst |itydtce<¢deor paiasailyst hydrodde or lithium
glhﬁ%drr?ﬂge’ql‘? a(ér?:h}r?b? g‘ugh\ﬁ’g‘ ﬁréléo?lof ér’wgtg( a%?%mbgr'attﬁe varying from
t r ambenttegmemdyrd o 10AEC gn emwﬁsultm thlemeis (¥hh as
triethylam ne, or diisopropylethylamne, in a solvent,

such as 10 tetrahydrofuran or dioxane, at a

t eBprmfrae 8 explaingiim gefail @ns\bititesisdfidhe conﬁpowdiso&ﬂfmenula ) in which

N P e AP Bl o

20 kethenﬂ!petymzaae layid l&L gy aa aleshot furgtions igroup anbd Hs a:emsenﬂemin the 4

bor o trjacetoxyborghydride or, s

oy RAONET BT e e FiiBSEn Bl et B PletEgangse sompounds wil
Br be séfedlec o tmlerémemér ascohipdiyids efforauiaqLarid) or Lew s

acid (such as titaniumtetrai sopropoxide) in a

sol vent,
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such as di chl oroet hane, dichl oronet hane, acetic acid

or methanol, at tenperatures of between -10C and 30C.

In some cases, an additional deprotection stage is
necessary in order to obtain the desired

functionality on Rl, or R8 (for exanple, an al cohol or
pryveeegogr1z@egondary 20 amine functional grpngRzoogfoooosa
Schenme 16 explains in detail a synthesis of the

conpounds of formula (1) in weffch R4 represents a

had@eaie o8 (MBthsdNB. a5 a fluorine atom these conpounds

wll be referred to hereinafter as corrpounds of

formul a Rk\g= 26 Schene 16 (Met hod No. .

9Ar Re Q ReA~ | P RnRan )
(L~ —~in : |vat|ves LV)°

by~ 2 °
t he conp 3VI%to a’ haI ogen at Ry
fluorine WO @6§9/ 112691 PCT/ FR2009/ OOOO at om

using a hal ogenating reagent, such as

(di et hyl am no) sul phur trifluoride (DAST) o
bi s(2- met hoxyet hyl ) am nosul phur trifluori deI
(Deoxo-Fluor(r)), in a solvent, such as
di chl ororret hane or tol uene, at a tenper&t
from-78C to anbient tenperature. 5 Sche
explains in detail a synthesis of t c
formula (1) in which Rilc repre%ﬁ@ﬂbﬁ
- SCR- (CH2) 1. 3- CO2H group; these conpounds wi Ff b
referred to hereinafter as conpounds of fo(wua
(LVI). 10 Schenme 17 (Method No. 8): P4 P~ tlwn aVl)
I 7 b
el e og e RENERfasy ) KR obisieh & il BF fhe el acetal
etﬂmqtroggltg@gp offthe mmgmumﬂ) Yding &N acidi sugphas hydrochlorlc acid, in

a soivent or mixture of solvents, such as water, an alcohol or dioxane, at a

R,

e

temperature varying from ambient temperature to 100°C, to result in the ketones -
(LX). The final stage consists in reducing the carbonyl grbup to give an alcohol
functional group using a reducing agent, such as a hydride, for example sodium
borohydride or lithium aluminium hydride, in a solvent, such as methanol or
ethanol, at a temperature varying from 0°C to ambient temperature, in order to
result in the compounds (LVIII).

Scheme 19 explains in detail a synthesis of the compounds of formula (VIIl} in
which Ar; is a piperazine group, A is a single bond directly connected to one of the
two nitrogens of the piperazine and Ry is an -SO,{CHa)>-Nu group (Nu is an OR;
or NRgR; group) and is connected to the other nitrogen atom of the piperazine;
these compounds will be referred to hereinafter as compounds of formula {LXI).



i norgani ¢ base, such as sodi um hydroxi de, potassium

hydr oxi de or lithium 15 hydroxide, in a solvent, such

as an al cohol or water, at a tenperature varying from

anbi ent tenperature to 100C, in order to result in the
acids (LVI). Schene 18 explains in detail a synthesis

of wihgogepimeegnds of fornmula (1) in which Ar@crgErRp009/000083
pi peridine group, Ais a Ssi ngI e bond directly

connected to the nitrogen of 990 the pi peridine and
RlscHesneafp:al cohol functional group and is connected in

the Z postlon vvlth regard to the nltrogen atomof t he

er as co fhunds of formula (LV Ry
/000083 .54 Schg L (Yo

+b R2b \"
In Schenme 18, the deri vati VRS (B,X)

are @mvau}ned by hydrol ysis of the cycl |{Qxlgce’t"al
functional group of the conpound (LI X) using an acid,
such as hydrochloric acid, in 5 a solvent or mktuje, .q
of solvents, such as water, an al cohol or dioxan

a tenperature varying from anbi ent tenperature t o

100%, sult in the ketones (LX). < e t age
consi in reduci iy the carbqpu, group

al gol ey i 6t usi ngxsy r educi [y 3@?{?_/
as&’g\ [ anpl e s6aram. bor %ﬁy \_\fcﬁ,
l'i thi'um @/umgni uRhydride, in a solvent, sucR/asg Rao

met hgﬁ& or 10 et hanol, at a terrperaturqmjﬂ;"yl ng '?rom
0C t rrblent terrperature in order to result |nthe
19 explains in detail

LVI T
3&1 e ’é% t?%@%@@ﬁb%m%f%m%%'o &2 \Ae phtaingd By salective

Arc%pkcﬁe@oﬂ'cﬂ@fﬁ@?@" cﬂﬁqwih refpb& t8 tid PGl o %r@xél‘h le ¥ PG is
conpected to ogé ? 15 ?wo nitro e%sbg P
i +

piPEPARIHE aifF RS § §BZaroum A ydygenqlystsrisap O(nNQp the dgrivative
Lo N%R@x@ﬁ?‘ép)cam gt CORECRibr Aydrbged! HBEsure or with

nitrogen at om o I per azi ne; t hese COfT'pOUI’]

w | |
b&MBERIMe P aten iR Gaiayy Wits RaYAgI desyis Potheumgnoprotected
(%l’li‘&tl\r\éﬂ@@l@%ﬁﬂﬁ@%ﬂ%ﬁ kRO O WRPBun@ILXPS N8 "Bbtained by

reactlng the derivative (LXII) with 2-chloroethanesulphonic acid chloride according
to the conditions described by Golding et al. in the paper Org. Biomol. Chem.,
2007, 5 (132-138). The intermediates (LXI) are finally obtained after a reaction of
Michael type between the derivative (LXIII) and the nucleophiles H-Nu (LXIV}. The
nucieophiles (LXIV} can be of various natures, such as secondary amines,
alcohols or phthalimides, and the reaction can be carried out under conditions
described by B.T. Golding et al. in the paper Org. Biomol. Chem., 2007, 5 (132-
138), or by J. Marchand-Brynaert in the paper Tet., 1996, 52 (5591-5606).

Scheme 20 explains in detail a synthesis of the compounds of formuia (1) in which
Ric represents an -SO,(CH,)..sCH,OH group; these compounds will be referred to
hereinafter as compounds of formula (LXV).
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ig ~ Raa PGAa-PG ---~=PGP~~d AraH RbR-
v Rrb Ran Nm (XLVIII) (LXI1) G a Nu HNu PGN Ara
- fFHf 1" PG-NNAaN, Jt- JJ LJbRnlI~RDbR2b"
P (LXI) (LXIIl) 1In Schene 19, the conpounds of

formula (LX) can be obtained by a selective

d&pd @oeetinpgoiof the PG group with respect trCT/RR20US/000083
group. For exanple, if PGis éera Boc group and PG is

a CBz group, a hydrogenol ysi s"teaction on the

dechsrat i20¢MefSd\Nd. 11D); for exanpl e carried out either

under hydrogen pressure or with a forrmte W th

cat al algl adium results in"ghie’ cﬁtect ed
deré%gl Hﬂwm f ol | oWiRQ Ysi ap _‘W"""“z"“
vlo) n )R.i% obt ai ned by \&EActT R

deri vati (EXI1) with 2-chl oroet n&sul p phonl c aci d.

chl oride according 10 to the conditions described by
G $oﬁ§m@t20@|theld’érﬁlbﬁkeﬂa@_wv @:@ oBﬂa@fé@' by GB8Rtion 8096 ester

5%3 The i nterned at e @%} are finall

i P the cormpayngL¥H) tOM'\@h plophe) dunkdippgl @roimesing a
dl’:ﬁdu\tﬁl@lag@n( stk b aﬂin!nHé‘efoﬂ éférﬁéleUlAiﬂz? Lis iR I:(IBXLVD'l -a solvent
The nuc F{I l es (LXI can of various nature
s%ﬁ‘"‘é%re a%ﬁsys%% trah!éﬁrefé'%l sthar opfaluene, aé%mperature

anﬁl—yhbq;memgtﬂ@qgm@ be carried out under conditions
15 described by B.T. Golding at al. in the paper Og.

Bi onol . Chem, 2007, 5 (132- 138), or by J.

NBéﬁéiﬁ@m %&Ml@ﬁz@ﬁﬁ dbfil EhnRRRA! of I8¢ com 8%3 o':fgormula (1) in which
591-5606). Schene 20 explains in de tynt esi s
o

ofs 'RRIEE cﬂjﬁdydB%'xyP'Bﬁrr'm'P%\ HPYP PR s @hcorpgf ed to Ar; via the
r@@rg@ﬁﬁé%rﬁ Bese JBA{HRIS wilChE G BEQUR hetdisRr GRIBMHRdSs of
be referred to 20 hereinafter as conmpounds of
WH'laa(LWRV). WO 2009/ 112691 PCT/ FR2009/ 000083 56
Scherre 20 (I\/bthod No. 10): /v: -iadti:-coo~a MK,

p-ta,1,r~E
Scheme 21 (Method NE) 11)

Al ‘ R“Q}h Ar, wO“H
Y ﬂ @I

(vl (Lxv1)

In Scheme 21, the derivatives (LXVI) are cbtained by reduction of the pyridine
nucleus of the compound (LXVII) fo give a piperidine using a catalyst, such as
paltadium or platinum derivatives, in the presence or absence of an acid, such as
para-toluenesulphonic acid, HCI or H,SO,, under a hydrogen pressure of between
1 and 50 bar in a solvent or mixture of solvents, such as an alcohol or water.

Scheme 22 explains in detail a synthesis of the compounds of formula (VIH) in
which Ar, is a piperazine group, A is a single bond directly connected to one of the
two nitrogens of the piperazine and R, is connected to the other nitrogen atom of
the piperazine; these compounds will be referred to hereinafter as compounds of
formula (LXVIII).
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8 RS RS R R (_vu) (Lxv) In Schene 20, the
derivatives (LXV) are obtained by reduction of the
ester functional group of the compound (LVII) to give
an al cohol functional group using a 5 reduci ng agent,
such as a hydride, for exanple Li Al H4, LiBH4, DI BAL,

i W@ 206bmMaa621 or m xture of solvents, such &CT/FR2009/000083
t et rahydrof uran, ether or tolgfne, at a tenperature
varying from-78C to 40C. Schene 21 explains in detai
aSshembeRt s of the compounds of formula (I) in which
10 R8 represents a 4-hydroxypi peridine group and R8 is
corlecLedro Are via the oxygen atom gt heserconpounds

Wil | Q {ef erred toR‘herel nafter as conp8 of R,
f or nulre (L ene 21(|\/bthod|\lo 11) FO ez, %
ArPG—A ‘ : —EM-RRmTRe pd-Ei v n] N—R,
In Sche th derlva'fﬂ\%§('(1!9xVI) are\o-b’fal @

redu orﬁmaf Rebe pY¥ridine Rlcleus of the cofi
(LXVI I>to give a piperi 8Ffe® fivhg a cale¥¥Bt, such as
pal | adi um or plati num derivatives, in the presence or
absence of an acid, such as ar a-t ol uenesul phonic

ad g comepungts (Hﬁgdﬁ caphgebtain Eling fordiferapireaetions:
betrueebmaBudd andi) 28n IB@rreééﬂe@wﬁﬁ"aVo%PlbatWe glclzbﬁ"élﬂagc‘;nyl chloride,

sol vents, suc as an al cohol or
e 2B aFHeriden o eapamay! Sileridesyee dtgtlﬁeth@@rq)@bweise oftom) in the

f predhd 6fVé |bb%e 'sﬂjch"ﬁé' tﬁ@thﬁ%ﬁ‘mrﬂes dils rBﬁ}’I&E&IQI% ridf (ﬂ%ﬂdﬁe with

is a si ng directl y connecte to one O
nPt MEEeH S@fveﬂhestﬁﬂhp@ﬁaﬂlphiércmﬁihﬂ?&: clﬁor@&m@che@rah!duofuran or

t&%xmé‘%fa’ﬂérﬁﬁé’rgﬁﬁe @ér?ﬁ}:;(f%n?gtiﬁ@”d" perazine; these

conpounds wi il be refér ereli nafter as conpounds

~ of A glkigtien reaalien| if. algw ppesiblel between BT/ ERIBOSH 0BDBENd a

5_§ubs§§ﬁ&ﬂ%r2@tsubst|tuted alkyl group (LIll) in which Lg is, for example, a
chlorine, bromine or iodine atom or a tosylate or triflate group, in the presence of a
base, such as triethylamine or diisopropylethylamine, in a solvent, such as
tetrahydroiuran or dioxane, at a temperature varying from 0 to 80°C.
- A reductive amination reaction can also be carried out between the compound
(LXIl) and a derivative (LIV) of aldehyde or ketone type using a reducing agent,
such as sodium borohydride, sodium triacetoxyborohydride or sodium
cyanoborohydride, in the presence or absence of a Bronsted acid (such as
hydrochioric acid) or Lewis acid (such as titanium tetraisopropoxide) in a solvent,
such as dichloroethane, dichloromethane, acetic acid or methanol, at temperatures
of between -10°C and 30°C.

Scheme 23 explains in detail a synthesis of the compounds of formula (V) in which
Rs is a hydrogen and R, is a benzyl carbamate group; these compounds will be
referred to hereinafter as compounds of formula (LXIX).



10

15

20

Rw/ %R8 PGt Art WH Lg-R1C (1.111} PG'N\_IN Art N

~Re PL. R11, RA, Rts or Rl, Ra, (IXfi} O=Rtc (LM

(LXVII1) The conmpounds (LXVII1I1) can be obtai ned

according to different reactions: - The conmpound

(LXI'l') can be reacted wwth a derivative (Lill) of

sul phonyl chloride, 5 acid chloride or carbanoyl

chwar Roeo/112891(Lg is then a chlorine atom i pciiFR2009/000083
presence of a base, such as triethylamn ne,

di i sopropyl et hyl am ne or pyri #ne, 'with or without

sostanig 2xuch as di chl or omet hane, chl orof orm
tetrahydrofuran or dioxane, at a tenperature varying
fromO to 40C. - An alkylation reaction is also ©

possi bl e A&t ween the conpound l1pe and a 10 JJ\ PG
subeert: NHumstHsHi H@@@d--@-m gr etp—f-&d Bh-0' Nk @_N’
which Lg TS, for exanple, a or'fne, bromine or *H H
i odi ne at r atosylate or triflate group, in the
presence @F&g base, such as (&It hyl anine or (LX)

di i sopropyl ethylam ne, in a solvent, such as

t et rahydrofuran or di oxane, at a terrperature varyi ng

fromO to 80C. - A reductive am nation reaction c

al so be carried out between the conpound 15 (LXI

and a derivative (LIV) of aldehyde or ketone Bnyp® N+ @— A
usi ng a reduci ng agent, such as sodi um borohydri de’?

sodi um tri acet oxyborohydri de or sodi um (LXIX)
cyanobor ohydride, in the presence or absence of a

Bronsted acid (such as hydrochloric acid) or Lews

ach ds&rfemeh 235 theé Al AINeE IO P APs
Suen as i Chleor%et hgne ?f? bgnglio@%clj]mg the amine

ag‘éﬂﬁ ienal greur,pf thedesivative X efﬁbéi(%fﬂla‘ﬁé@th @ Bogfaroup, by means
be¥ westAodsl Reovam do @Sers%ﬁhﬁﬂ%dZ% FEPLR l?s 'éécgﬁ] %«? Igge acid

s nt heS|s of the conpounds of fornu

unetinnRl ereh obing M‘Vﬁ%\’e& b&Xbyis Séalﬁ@@dﬁ@@ Grdiup reaction, such

th
st el U SRR AAARIEV RIS 45,1 0

PEFPERZ868/ R IG3S. orsﬁroasbwéh@t 213:J. (Yed-ODEMNHO0400E #435. The
. aH‘hé%n(LQ(lkb arédahBfAed by deprotecting the amine functional group of the

compounds of formula (LXXII) by methods chosen from those known to a person
skilled in the art; they comprise, inter alia, the use of triflucroacetic acid or of
hydrochloric acid in dichloromethane, dioxane, tetrahydrofuran or diethyl ether, in
the case of proteé:tion by a Boc group, and of piperidine, for a Fmoc group, at
temperatures varying from -10 to 100°C.

Scheme 24 explains in detail a synthesis of the compounds of formula (1) in which
Rs is a hydrogen and R, is an -NHCOR; group; these compbunds are referred to
hereinafter as compounds of formula (LXXIII).
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(D (LXX) (LXXI) (LXXIl) O ABn-ON-~ .( NJ-NHZ H
(LXIX) In Schene 23, the derivatives (LXXI) are

obtai ned by protecting the amne 5 functional group

of the derivative (LXX), for exanple with a Boc group,

by neans of nethods known to a person skilled in the

art. In a second stage, the acid functional group of

t e degd/yedgoqes (LXXI) is subjected to a OJPt:rerRzooQ/ooooss
reaction, such as, for exanple, described w't

adamant ane derivatives in Mai?don et al R Org.

GhaBme299) BvethBd NEO®Hy, or Broadhurst et al., J. Med.
Chem, 2004, pp. 49/5. The 10 amines (LXIX) are

obt aig’ed R b tecti ng the ani ne f unct Ry roup of
h

er
m %oacel

from

cogarMse,¥i nie gl & The use of t

or ofe8shydr gchl ori ¢ acid in dichl or onethans, dl oxane
t et®@hydr of iran or diethyl ether, in the casje of

protection by a Boc group, and of pi peri di ne,y for a

Fnoc group 15 terrperatur S varyl ng RLOM £JO to

1OOC Sche expl a in a| | a synt ngsps of the
un s ﬁ—mn dgwch 's (@-@&
4{?‘2 d Rl R

referre 0 hefhel Paf T of as ounds of  f or R o=

(LXXIT1). 20 \a@x@p09/ 112691 FR2009/ GW083 59

Schenme 24 (Method No. 12): Bk ~ T~~ NN + Le N... Rn

RL Rae ~0-Bn Ri b Rme%NXRlb I (Lau) (N) ( 11

W  RIn Scheme 24, the derivatives (LXXIV) are obtained by coupling between

the activated derivatives (IV}) and the amine (LXIX) in the presence or absence of a
base, such as triethylamine or potassium carbonate, in a solvent, such as
tetrahydrofuran, dichloromethane, acetonitrile, dimethylformamide or water, at a
temperature varying from ambient temperature to 100°C. The amines (LXXV) are
subsequently obtained by deprotection of the benzyloxycarbonyl functional group.
The possible deprotection methods comprise, inter alia, the use of hydrogen in the
presence of a palladium-derived catalyst, in order to carry out a hydrogenclysis
reaction, in a solvent or mixture of solvents, such as methanol, ethanol, ethyl
acetate or tetrahydrofuran, under a hydrogen pressure of between 1 and 10 bar at
a temperature varying from ambient temperature to 80°C. An alternative method
for carrying out a hydrogenolysis of the Cbz group is to use catalysis with
palladium (for example with paliadium adsorbed on charcoal) in the presence of
ammon'ium formate at reflux in a solvent, such as methanol. In the final stage, the
formation of the amide bond of the compounds (LXXIIl) can be obtained either by
the reaction of the amines (LXXV) with an acid derivative of formula (LXXV!)
exhibiting a leaving group Lg (for example a chiorine atom, a trichloromethoxy
group, a para-nitrophenyl group or an imidazole or methylimidazolium group) in the
presence of a base, such as triethylamine or dilsopropylamine, in a solvent, such
as dichloromethane or tetrahydrofuran, at a temperature varying from ambient
temperature to 80°C; or by condensation between the acids of formula (LXXVIl)
and the amines (LXXV) under conventional peptide coupling conditions by using,
for example, as coupling agent, dicycloheXyIcarbodiimide. 1-(3-
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tri chI ‘“ ' group, a para- nltro
an i 924 zol ium
prettine of A-Pa e, such as tri Ttriét '

ntf Az R oN1LIyN~..NRle/ p RmMmR O Nn. 21. RRa .

MN ~~S// az 1IN7 (LXXIIl1) T JON ( V) PQ(VII) In

Schenme 24, the derivatives (LXXIV) are obtained by
coupling between the activated derivatives (I1V) and

the amne (LXIX) in the presence or absence of a 5

base, such as triethylam ne or potassium carbonate, in
avapRoedt 126auch as tetrahydrof uran, di chl opgrethzei®/000083
acetonitrile, dinethylforman de or water, at a
tenperature varying from anbieht tenperature to 100C.

Th.menmmmmo(arlozsm eaﬁﬁcarsémﬁﬁ@elent |y obtghReHoRYe or
lfPsrp (Etl on of the benzyl oxycarbonyl functi onal
gPgapine W&O"swemheﬁeh%ﬁ%oﬁe& flugrPneemhste donfite guesence or

i @Eﬁncablf @ydhhﬁaéﬁi@trn@iol@,\’éﬂooﬂﬁ sihg, éé“@rgl:ﬁlcpéa%éef?f%&y@é‘mme or
aI I ad%ﬂ?’ derived catalyst, in order to carry out

PB{&E’H nane, fh@ SEINENt A MK it SRiYents. xBifhe af dioxane,

S@bmafdrﬁathma’tgtdmﬁ@anol et hanol, ethyl acetate or
t et rahydr of uran, under a hydrogen pressure of between

1 and 10 bar at a tenperature varying from anbi ent
tsmeaw eRplhids &O@etam @hir%%@adfltwé%c&ﬁb&%s cff%rmula (1) in which
%eg?g out a yr{g}no ysi s of rou,
REPS S Al -E2Ha oreuE; Lihese o?onéﬁééﬂﬁa? awil b, referred 1o
nmrbadﬂmm@a&mas enfoﬁharaqgﬁbdml)n the presence of

ammoni um formate at reflux ITn a solvent, such as
met hanol. In the final stage, the formatlon of the

agaHéen a2 tMéthod 8. q:%ﬁlgrpounds (LXXI'I'l) can be obtai ned
elther by the reaction of the amnes (LXXV) with an

acid derivative of formula (LXXVI) exhibiting a
| eaving, groyp Lg (for exanple a chlorifle_agom a

ny! -g?‘{ﬁguﬂr-com
Rt"‘::
di i sopr&pyl i P, in a solvent, such

di chl or orref‘ﬁ‘éf?le or tetrahydrofuran, at a (tumr"rper ature
I t ture
OB the) 26 B T Even, EXRYIR Mot BB by Bl g he ester
duertiona greumdfor (Exaxple amethyl esterjesftithemamppend iI6XIX) using an
g d 0 r I
coug r:"ggbga%gn%ddhd:égyg C([)' x@?%rgggg’di |°Fﬁe5§@ﬁplh§mp% orlithium
mdmmzma@mmtpmw A08I08l obWater, at a temperature varying from
,ﬂ){é,ﬂ R?é%%q CS et hyl car bodi i m de hydrochl ori de
'S

rorm pyT r ol 1"di no) phosphoni um
hexafl uor ophosphate in the presence or

Scheme 26 explains in detail a synthesis of the compounds of formula (1} in which
Ry represents an -alkyl-CH,OM group; these compounds will be referred to
hereinafter as compounds of formula (LXXX). |

Scheme 26 (Method No. 14):
Ry ""‘g"
°>—8% T ' ORg
- COEN T sl
R, R!a Rl: R .
{LOUX)

In Scheme 26, the derivatives (LXXX) are obtained by reduction of the ester
functional group of the compound (LXXIX) to give an alcohol functional group
using a reducing agent, such as a hydride, for example LiAlH,, LiBH, or DIBAL, in
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absence of hydroxybenzotriazole, and by using, as
organi ¢ base, triethylamne or diisopropylethylam ne,
in a solvent or mxture of solvents, such as di oxane,
5 di chl oronmet hane or acetonitrile. Schene 25 expl ai ns
in detail a synthesis of the conpounds of forrmula (I)
in which Ric represents an -al kyl - CO2H group; these
ounds will be referred to hereinafter as
FQAYd1889% ornul a (LXXVI11). 10 Scheme 25QGVERBP/000083
No 13): nr o ar, -COON rArygy R4 P~ Ar, Fq P4 ( DQ
(wnig In Schenme 25, the derlvatlves (LXXVIIT) are
oBt%ﬂ'W@a op ynikyiEs 6f §elventar sucheas tat@hydrofiran; rihéropratoluene, at a
réﬂcuPévé‘rﬁlﬁg"?rloﬁ) Fgo8idybe cgster) of the conpound
( usi ng I norgani ¢ base, such as sodi um
hydr OXI de, potassi um hydroxi de or I i thium hydroxide,
i | . .
¢ SeRe 2 blairs i et B MERTS 108 cohfBbide Htoffnuig g o which
263 Séhér’f’e‘dmeéx@lchﬁaslsl a -g&t @rd:upa tbgsﬁ lsemipounds atee referred to
q?éqa%s_a | Ric represents an
-a?’%y - %EFJIE%%HF#S%J&%?QI% rrpcgﬁﬂds will be referred
to hereinafter as conmpounds of forrmula (LXXX). Schene
2 el .08 RA1 Fg N Fq. R 25 (uonx)
Sehefib 20 8 ,S't he derivatives (LXXX) are
obt ai ned by reduction of the ester functional group
of the co ound (LXXIX) to give an al coho i onal

group | reduc) agent, such as a hy de, f
R.DI BAL, in WD,20 %‘“ﬁ"‘-
Péﬁ‘)’gg- soﬁren‘t—'orﬂﬁn RL R

sol%ents, sucH*uastt frahydrofuran ether or t&mudme,
at a tenperateme varying from-78C to 46800

In Scheme 27, the derivatives (LXXXI) are obtained by dehydration of the primary
amide functional group of the compound {(LXXXIl) to give a nitrile functional group
using a dehydrating agent, such as ftrifluoroacetic  anhydride,
trifluoromethanesulphonic anhydride, SOCI,, POCI; or P,Os, in a solvent or mixture
of solvents, such as dichloromethane, dioxane, dichloroethane or
dimethylformamide, in the presence or absence of a base, such as pyridine or
triethylamine, at a temperature varying from -0°C to 70°C.

Scheme 28 explains in detail a synthesis of the compounds of formula (Vi) in
which A is a bond, Ary is a pyridine group and Ar; is a piperidine group; these
compounds will be referred to hereinafter as compounds of formula (LXXXII1).
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Schene 27 explains in detail a synthesis of the
conpounds of fornmula (I) in which 5 R3 is a hydrogen
and R4 is a -CN group; these conpounds are referred to
herei nafter as conmpounds of fornula (LXXXl). Schene 27
(Method No. 15): 0 Ara R, P6~" ~rMRte Rfe "I/ X R ;~
Rmfix. 10 (LXM) (L=) In Schene 27, the derivatives
(WOSboo/a1 Bs0qbt ai ned by dehydration of the p’@TVﬁ@’OOQIOOOOSB
anmi de functional group of the conpound (LXXXI1) 't

give a nitrile functional gr&4p using a dehydratl ng
ag&tdme saich as trifluoroacetic anhydri de,

trifTuoronmet hanesul phoni ¢ anhydri de, SOCl 2, PCCl 3 or
P2G5, in a solvent or m xture 15 of solvents, such as
di chl or onet hane, di oxane, dichl oroethane or

di nid, amam de, in the presence or absence of R,

base, h as pyridine or triethylamne, a

t enper., Negrying from-0C to 70C. Schene N== o
expf @ns N & a symthests—of—the conpéumds Pt
formula ( in 20 which Ais a bond, Art\-s’a"’ o

pyri cu_ﬁg)q%ou 22and Are is a piperidine grou‘@_x)&rir;ése Ry
compoun be referred to hereinafter as conpounds

of formula (LXXXI'I 1). WO 2009/112691

PCT/ FR2009/ 000083 62 Scheme 28: R' Rea Rya _| Rz(r)

N N PGN/NC~~Br PG\ NB. Rib Rib BLIO (L xxvm@,q_&
R2b (LX)XV) R2b - V--( N" ¢ R2 (LXXXVI) RIBR 29 Rt ¢
Rza gn, N- -g/j PG LJ Rlb NR ~ PG NR/ R c . (EXXXVI)
(LXXXIII)RZZb R (LXXXVI1) R2b Rzc

Ria R1s Rza
Q/ N= Q/ Nz

PG~N N - - —-
\_/ . N-R,. PG \...../NR Y’ A\ N-R,,
Loy e R | ooy R R

fn Scheme 27, the compounds of formula (LXXXV) can be prepared by conversion
of the bromo functional group of the compounds (LXXXIV) to a boronic ester
derivative (LXXXV) by reaction with bis(pinacolatc)diboron in the presence of a
palladium complex, such as [1,1'-.
bis(diphenylphesphino)ferrocene]dichloropalladium(ll), in the presence of a base,
such as potassium acetate and lithium chloride, in a solvent or mixture of solvents,
such as dichioromethane, dioxane or dimethyl sulphoxide, at a temperature
varying from ambient temperature to 100°C. in a second stage, the derivatives
(LXXXVIl) can be obtained by a coupling reaction between the derivative (LXXXV)
and a compound (LXXXVI) exhibiting a leaving group V (for exampie a halogen, a
triflate or a nonaflate) in the presence of an organometallic catalyst, such as a
palladium derivative, in the presence or absence of a phosphine, such as
tricyclohexylphosphine or triphenylphosphine, in the presence of a base, such as
sodium carbonate, potassium carbonate or potassium fiuoride, in a solvent or
m_ixture of solvents, such as dioxane, dimethylformamide, ethylene glycol dimethyi
ether, tetrahydrofuran or water, at a temperature varying from ambient
temperature to 100°C. In the final stage, the double bond of the compound
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In Schenme 27, the conpounds of formula (LXXXV) can be
prepared by conversion 5 of the brono functional

group of the conmpounds (LXXXIV) to a boronic ester
derivative (LXXXV) by reaction with

bi s( pi nacol at o) di boron in the presence of a palladium
conpl ex, such as [1,1'- _

birsg ddpdrengdgahosphi no) f er r ocene] di chl or opal IFari/EREdd9YG00083
in the presence of a base, such as potassium acetate

and lithiumchloride, in a sd¥ent or mxture of

sabwenss, isl@usiseRdat & RylRgeABidhaféactigh OKaR @:Fesence of an
di met hyl sul phoxi de, at a tenperature var
aREBAmnetalliepertalysl Such qs)@cp%wan scte@aﬁafes{fa@@xamﬁlé 10% Pd

deeposhbd YRhakdeXPCO8YIF) (C),) P@ @Q&i@éx% n*ﬂ)(tu?b GPéBNrén@ such as

reacti on between the derl vat ive (L

cBWERIRE ethanotvey ehemi areatatag a4 $etampﬁg'='tl¢ﬂeouwvg( frem ambient
ecnBd-ue fpadoegen, a triflate or a nonaflate) in the
presence of an organonetallic catalyst, such as a 15
pal | adi um derivative, in the presence or absence of a
PEesdh 28, exfﬁl’éir'i‘s 5 defall 'acﬁﬁtﬁéb?s?()ﬂ wmb&gnderof formula (VIlI) in
tri phenyl phosphine, int resence of a base, suc
sWhICh Az israRiReriegine seuns & igra %@alﬁbna@ direstlysonaededita one of the
T O hitrdgend Bf %esﬂhé/r%?lhe Und, K] %4 ‘éﬁeallaf! sﬁl‘ﬁh?{ﬁé‘gfoupsé&lﬁected to

as di oxane, or mam e, [‘ene
dtheeethgr nitisgae ratom eqfrtaﬁympﬁiﬁ%m%nthéﬁe wam@pun@t wil be referred to

t O tenperature to
1@%%%?%%%%&??% Gsoifgdg@‘u g&ggg [ e bond of the

conpound WO 2009/ 112691 PCT/ FR2009/ 000083 63
(G by is subjected to a hydrogenation reaction in
the presence of an organonetallic catalyst, such as a
pal | adi um derivative (for exanple 10% Pd deposited on
charcoal, or Pd (QAc)2), in a solvent or mxture of
sol vents, such as nethanol, ethanol or ethyl acetate,

at 8,¢ ature varying frgm A ent rature
to 80 cheme 29 epp | ai ns |‘rsdetall eS|s of

thg%c rrrula(ﬂ#flpln V\,hlc

pi perthzi gu Hls RE-rect N 2

connec ed 0 nz\‘ﬁ t he rogens of he MT—%—M@
O

pi pergﬂ)]n van®RL s an aI kyl sul phone grourﬂeonﬁect
to 16 e other nitrogen atom of the pigeveaine; these
conmpounds will be referred to hereinafter as
conmpounds of fornula (LXXXVI11). Schenme 29: R Rea O

anggéhe%e By R Fervafives (LOSR/I S botNambd Ny Ne&Ribh Nt Niichael
type between the compound (LXIl) and the Michasel acceptor (LXXXIX) in the
presence or absence of a base, such as triethylamine, in a solvent, such as an
alcohol, at a temperature varying from 0°C to ambient temperature, in order to
result in the derivatives (LXXXVIII). '

In the preceding schemes, the starting compounds and the reactants, when their
method of preparation is not described, are commercially available or are
described in the literature or else can be prepared according to methods which are
described therein or wh‘ich are known to a person skilied in the art. |

The invention, according to another of its aspects, also has as subject-matter the
compounds of formulae (11}, (IV), (XXVIil), OCOKIX), XXXV, (XLB, OXLID, (LD,
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(LXXXIX) U/ RR2 Rzc QRx fl-aka 1b Db Rib Rb 0
(LX1l) 15 (LXXXVI1l) In Schene 29, the derivatives
(LXXXVII1) are obtained by a reaction of Mchael type

bet ween the conpound (LXII) and the M chael acceptor

(LXXXI X) in the presence or absence of a base, such

as triethylamne, in a solvent, such as an 20 al cohol,

atwa 2E0wperagbyre varying from 0C to ambi ent PCT/IFR2009/000083
tenperature, in order to result in the derivatives

(LXXXVI 11). In the precedi ng®chenes, the starting
CQImPlGIMI§ @u), (e, (eaq} EEIDX\?I O? wheavi ek ¢ r_xxxﬂta[é‘ﬁﬁe@gbove These

pre aratlon |s not descri are connerc
aVRMPQENES GFe &f diseozs d‘é%rmﬂd!?é@ﬁ i thensyninesis af the cgmpounds of
eltsen@aq)be prepared according to methods which are

descri bed therein or which are known to a person

skilled in the art. The invention, according to

anmeh%lldgtfmg* t SxARREE L foscihs OtPEVF @?@@FJ SFt ?%t %mﬁrﬂﬁwds in

conpounds of formulae (11),
( RRSQIEpNge witthg invengiqn; ) The §e pxamples go@gpmmrggg_ and serve only to

P /
( (LFPT)E{SFIQ%O@(@ Lp?(\@/%}@ ?hveﬁﬂor( \};He) m%%%tﬁé%%ho%ﬁs)gxemphﬁed refer
The §wse gvapdn Hb%taéf%bmwvue avhigh thacbhemisal strusturenandthe physical
S%ﬁh@ﬁés?of%rﬁehfon%?gﬂeé' 2ls r9if1 té mequé?wtlélll hre iﬁ%ls-;m?ed.

a es de e SOME

foll ow ng ex ScCri reparation o
conpounds in accordance W|th the i nventi on These

xr%n‘g ﬁ?ﬂlare not limting and serve only t

i ITgde! rég?'P\te'eﬂﬁ%'@rﬁ”qrﬂ%‘@@ﬂ'?fd‘ﬁrmtﬂﬁ%afﬂﬁ#ﬁ@rs of the
conmpounds exenplified refer to those given in the
tabl e bgl ow, in whi ChD%a Fee%@glﬁél structures and the
physical _properties of “sonme conpounds according to
the i nM#k i on are il | disnathexygthane The fol | owi ng

abbr evippjig ons and nol ae are used: C
Degrees Cel sius DVE d ?ﬁﬁe%t@g]})f{/@%ﬁyﬁe 15 DWF

di mret hPM¥P mani de  DvBiadhyhsulphbxidail phoxi de  h hour (s)

h hour(s)

Hoz ' dihydrogen

H,O water

HCI _ hydrochloric acid

KoCO3 potassium carbonate
LC/MS liquid chromatography/mass spectrometry
mi millilitre(s)

'mmo_l millimole(s)

MHz megahertz

MgSO, magnesium sulphate

N normal

NMP N-methylmorpholine
NaHCQ, sodium hydrogencarbonate
Pd/C palladium-on-charcoal
P05 phosphorus pentoxide

ppm parts per miflion

psi . pounds per square inch

S0, sulphur dioxide
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H2 di hydrogen H2O0 water 20 HC hydrochloric acid
K2CO8 pot assi um carbonate LC/ MS |iquid

chr omat ogr aphy/ mass spectronetry m mllilitre(s)
nmmol mllinmole(s) 25 MHz nmegahertz MSO4 magnesi um
sul phate N normal NWMP N net hyl nor phol i ne NaHCO3

sodi um hydr ogencar bonate 30 Pd/ C pal | adi um on- char coal
PR 2ptwsdednus pent oxi de ppm parts per m POTRAMG/000083
pounds per square inch SO2 sul phur dioxide WO

2009/ 112691 PCT/ FR2009/ 00008¥° 65 Exanpl e 1:
4-[4-(Pyrimdin-2-yl met hoxy) phenyl ] - 3, 4- di hydr o- 2H qui
noxal i ne- 1-carboxylic acid adamant an- 2%¥wam de

( INg-(Pyrimidin-2-yjmethgxy)phenyil3;4- 9!‘0 eHrquingxaline-
4t eérMneéxmm?én‘lz AN @8 ReofidoliHg R@X3) | ne- 1- carbo

xy ic acid

3, 4-di hydr o- 2H- qui noxal i ne- 1-c xyI ic acid
tert-butyl ester 83 g of henol, 0.0079 g
of 2'-(dirrethy|ar€ _’_gly- Ialun(ll)
chloride dinorborn Iphoso 0. 363 g of

pot assiumtriphosphate in 3.4 m of yl ene gI ycol

di mret hyl ether are placed under an inert atnosphere.

4. 16ertiBubf! ester ph#inhpiirokyphemgli-3y4-sinygroy2hivigisoxatide-2-chrboxylic
dopf ethylene glycol dinmethyl ether are added. The
réaction mxture is stirred at 80C for 4 h. After

dbd i ofg3 4tdikydre-ti-quimoxafimeati warboxylicakeid fafd-buty! ester, 0.183 g of

. BR300 BN RS AR Sy ohors

Hinckberoyi@hegphineacaaplax ane @. 363up ofipotiSsisrodfiptmasphate in 3.4 ml of

. @(Wlé’l%egfg@&vhbﬁﬁ@{h?l 391|eptaireo 'E:Ia%gg u'ﬁggr g?.w)l(rgel# gtrrixdc’sphere. 4.16 mi of

extract
fithium bis(trimethylsilyl)amide and 2.17 ml of ethylene giycol dimethyl ether are

added. The reaction mixture is stirred at 80°C for 4 h. After cooling, the reaction
medium is taken up in dichloromethane. A 1N aqueous hydrochioric acid solution
is added to pH 1, the pH is then brought back to 8 with a saturated aqueous

- sodium hydrogencarbonate solution and the mixture is extracted with

dichloromethane. The organic phases are combined, washed with water and with a
saturated aqueous sodium chioride solution, and dried over magnesium sulphate.
After concentrating to dryness, the crude product obtained is chromatographed on
silica gel, elution being carried out with a gradient of methanol in dichloromethane
varying from 0% to 2.5%. 0.34 g of the tert-buty! ester of 4-(4-hydroxyphenyl)-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid is obtained.

M+H" = 327

1.2: 1-[4-(Pyrimidin-2-ylmethoxy)phenyl]-1,2,3,4-tetrahydroquinoxaline

0.3 g of the tert-Butyl ester of 4-(4-hydroxyphenyl)-3,4-dihydro-2H-guinoxaline-1-
carboxylic acid is placed in 4.6 ml of dimethylformamide under nitrogen. 0.187 g of
2-(chloromethyl)pyrimidine and 0.508 g of potassium carbonate are added. The
reaction medium is heated at 100°C for 4 h. 0.254 g of potassium carbonate is
added and heating is maintained for 1 h 30, After hydrolysis, the reaction medium
is extracted with ethyl acetate until the aqueous phase has been completely
extracted. The organic phases are combined, washed with a saturated aqueous
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di chl oronet hane. The organi ¢ phases are conbi ned,
washed with water and with a saturated aqueous sodi um
chl oride solution, and dried over nmagnesi um sul phate.
After concentrating to dryness, the crude product
obtai ned is chromatographed on silica gel, elution

being carried out wwth a gradient of nethanol in

[ e 20 varying from0%to 2.5%

29?57‘83%";@[‘ ester of 4-(4-hydroxyphenyl)- cjﬁ‘Feréngooooss

di hydr o- 2H—quinoxaI|ne 1-carbdéylic acid is obtained.

w%—éld L(rﬁy%ﬁcr)nrildg SO|EtI%ﬂ l%eﬁo%}a)rplﬂgwﬁﬁuq Sé.llphate and concentrated to

3, dryheds. afhedcrgai proctadt | obtaidéd @ Shipnadtodraphdce ot - Hidaybel, elution
+-ha SaTistyph 2y 3 9adipnthpaEnakin iR RsmpIRge yarving from 0%

catobo>9]1 | c 0085 i sofpl ddedpyrimidine2-pimettioxy)phenyl]-1,2,3,4-tetrahydro-
{:\%alJfor de under nitrogen. 0.167 g of

F@ 18 #0Yri i dine and 0.508 g of potassium
cammemre added. The reaction nediumis heated at
100C for 4 h. 0.254 g of potassiumcarbonate is added
and heating is maintained for 1 In 30. After
hydeo&y& Pyrimidia-2-gmetHoRi pRBeehi I -2hydfo-2MiqLifokashaM Lhrboxylic

th cetate . u tll t he aqueous phase has been

‘?l%‘f’@ APgntagery %(Eid@d The organi ¢ phases are
CO(Drb%l@d,ofWaS[hE{ﬁ rikhitiii-2yIFrtiht@iphé ndt Hm,%&té/l@hydroqumoxalme is
20 9/ 1126 1 P /E 009/ 000083 66 SOdI um ch i de

acs W m?]tgar,xfegt w é'[]?’?fh%{ttr%geéh@ 09 m! of triethylamine

COamtEﬁI lniﬁt @doft Q‘lpr@égmsare'rb@déb” Uﬂ@? n?&ﬂ}ﬂét goﬁhr@é@eﬁ ambient -
elution bei

'S chro gra he:g]o i1 ng
atPF’\pg Gt 1% e $93|9eﬁ g ‘%?Sf-'ﬂ%\rfalthﬁﬂ added” and sfirring is
d| mhdnwrwﬁetdaw Vv w ) trfe!tﬁ{.@rﬂ%e arl Obd2 g%f%nﬂar@én -2-ylamine

@ﬁﬁéﬁ%@g ‘%ﬁgth?% ag 4o rp%/a:rltaggg a agntglgrgtrtgg%g{a?ure for

4- 1 K- AR Wﬂr@iyéis 3h¥ |r%dtlbﬁ>?ﬁécﬁ@rﬂﬂy lekirsotéd Wlthyalié?ﬂ'a%élaféllmtn the

noxal i ne- 1-carb ey aci d adamant an- 2-yl am
0. ¥BIgoYs ppase has been completely extracted. The organic phases are combined,

1-\dsheBYWitha ghtirated bﬁ@é&u@%ﬁ@h?@%bﬂldelscﬂut%ﬁﬂﬁé‘d bAMHaGhesium

qU|noxaI|ne iIs placed in di chl or onet hane at

oGURiwes And 6@’&?““@‘5’@9 e d@r”eﬁﬁl ety | eitife Proghgt ookbtained is
9 dhrorhhioBRPFHEE NEN asm@aasgledemme bE‘nét Hérﬁea Sonf{t Mtl'i eéj dihdient of

anbi ent tenperature for ene

| éﬂ?wéF\O'dad%fd\lcaﬁ@emanﬁrwan@Q ﬁomnﬁ%ntpa?/%e@%@ fg4 -H-{pyrimidin-2-
0. Jqfﬁgfrﬂoxﬂbhérfw}% ﬂﬂh’@gﬂdjﬁ-l-glﬂﬁlboﬁ iH821-8arBbxylic  acid addamantan-z-

an- 2-ylam n roc orlde are then ad
StM'ﬁ"'ﬂ'ldﬁg'Sl gbiatmed: avhindd ISattrltambectarirtom empeixtaraoé gtoyl acetate and
h. du%ﬁr% ﬂyﬁgrol ysis, the reaction mediumis extracted

y acetate untll t he agueous phase has been
cdﬂp‘lﬂégaqnbﬁﬂﬁédeém el BH@ﬁhlftNMﬁi&éﬂ%ﬁDm@ 4@hbiHze B (ppm):

1.91 (bd, J = 12 Hz, 2H); 1.66-1.97 (m, 11H); 2.09 (bd, J = 12 Hz, 2H); 3.69 (m,
4H); 4.72 (s, 2H); 6.4 (M, 1H); 6.64-6.53 (m, 3H); 7.07 (m, J = 9 Hz, 2H); 7,15 (m,
J =9 Hz, 2H); 7,39 (t, J = 4.9 Hz, 1H); 7.76 (d, J =7 Hz,1H), 8.79 (d, J = 4.8 Hz,
2H). |

Example 2: trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid {5-hydroxyadamantan-2-yl)amide
{compound No. 9) |
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washed with a saturated agueous sodi um chl ori de

sol ution, dried over magnesi um sul phate and

concentrated to dryness. The crude product obtained is

20 chromat ographed on silica gel, elution being

carried out with a gradient of nethanol in

di chl or onet hane varying from0%to 9/1. 0.03 g of

A @260y 1 DBl n- 2- PCT/FR2009/000083
yl met hoxy) phenyl ] - 3, 4- di hydr o- ZFLqU|noxaI|ne 1- car boxy

lic acid adamantan-2- yl am défi s obtai ned, which is
triturated froma m xture of acetate and

di i sopropyl ether. 25 Mel t| ng 25C, MH =
496; 5Q 400 2 (p BbH( bd J

: ; H o 6. 4 (m 1H)

64-6.53 (m 3H): 7.07 (m J = 9 Hz, 2H); 7,15 (m J

9 Hz, 2H): 7,39 (t, J = 4.9 H, 1 H: 7.76 (d, J =7

,1 H, 879 (d, J = 4.8 Hz, 2H) 30 Exanple 2:

dns- (4qrmpmhq%t%@msmq@htmhpnwmmme n-1-yl ) phenyl ]
- e I
gTﬁgldgg %%@&éﬁ'{pgtihg éﬂ%rlo‘é glje Sgﬂ&o’&yd golﬂgérfjéuf of 1-(4-
2b@mophgaﬂmmmumw@/ 00@@33nl 6pf griethylamr®  in. . 3%8HMl  of
hdipfofomethanc, The regction medium 5 s gt ambient temperafurs for 4 .

iV abgr mubammltlpta@idgdi aot |tbe iomlm phasgdie dvashied twice with water

ig’l‘d;?”?# cg);er m I@te%ﬁJrn; Iﬁféat?n%%hﬁ%#ah%n? §¢ ALt af@%under

. diesiced opresiseree. toThesukadn i @6.2rgediplim1+(4-bsermoprexhylid-(methane-

gﬁg%@ﬁﬂ‘éﬂéﬁ?ﬁg [ uft?e 9(5(?14& hs sn}%ggtﬁeﬁé@ ¢ Us ﬁé’g?zs %gufsﬂut%?ut other

organl ase
aputifgatierd over nagne3|untsulphate and then t he sol vent
i®+§yaQ@thed under reduced pressure to result in
2 g of 1-(4-bronophenyl)-4-(nmethane 10
sul phonyl ) pi perazi ne. The product is subsequently used

a 2l Sgev%-é @Ptsegtfep e]rof U[ Afll r%g Haggsulp%mﬁpiggr%ziﬁ-‘F-yl%p:henyl]-sA-

tert

Adihydro2H-geintueiias-ulgniconylid aciger azi n 1-yl) phenyl ] 3, 4-

TP bt ekl A PaERon, 757§ b1 Balddn nfeiracendolbes o o

. afnigtel-tab64)phosphine are added to a solutlon of 19.23 g of 3,4-dihydro-2H-

quinoxaline-1-carboxylic acid fert-butyl ester and 26.2 g of 1-(4-bromophenyl}-4-
(methanesulphonyl)piperazine in 410 mi of xylene. The reaction medium is heated
at 150°C for 4 h and then water and ethyl acetate are subsequently added. The
organic phase is washed twice with water and dried over magnesium sulphate and
then the solvent is evaporated under reduced pressure. The residue is
chromatographed on silica gel with a gradient of heptane/ethyl acetate mixture
from 8/2 to 0/1. 31.5 g of fert-butyl ester of 4-[4-(4-(methanesulphonyl)piperazin-1-
yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-carboxylic acid are obtained.

M+H* = 473.0

2.3: 1-[4-(4-(Methanesulphonyl)}piperazin-1-yl)phenyl]-1 ,2',3,4-tetrahydro-
quinoxaline .

31.5 g of the tert—butyl ester of 4-[4-(4- (methanesulphonyl)plperazm 1-yl)phenyl]-
3,4-dihydro- 2H-qumoxa|me-1 -carboxylic acid are placed in 400ml of
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tri(tert-butyl)phosphine are added to a sol ution of

19. 23 g of 3,4-di hydro-2H qui noxal i ne-1-carboxylic

acid tert-butyl ester and 26.2 g of

1- (4- bronmophenyl ) - 4- (et hanesul phonyl ) pi perazine in

410 m of xylene. The reaction nediumis heated 20 at

150C for 4 h and then water and ethyl acetate are

sw ego@nitgotadded. The organi c phase is WRglTERRIONIER0083
with water and dried over naggfsiun1sulphate and then

the solvent is evaporated un reduced pressure. The

r @ishlgkiAndtBaneC BhE FRINOZERRINBF 4RNhyHrddHIGHCORid Y Bidxane are added.
grédl ent of he tane/ et hyl acetate mxture from8/2 to

er glirrag dorof1 thepnpd%u@q,pneég{aggos(ppere the solvents are evaporated

Aohdbr (édudeet ééh%?é“\NBEHP}’é kBiupRed Zhledus dium hydrogencarbonate
yl ) phenyl 4- di h%/ r o- 2H qui noxal i ne- 1- car boxyl i

agql@o&@c%@ptg{p@g@t aneHpre-adged. Pheagueous sodium phase is extracted
Tivlicds ity ﬂlVﬁl‘bF@ﬁ‘éﬁHf’\é’ W&r@ﬁ’r‘n@%ﬁé’s@s"h@ cﬁh%%@n\)(zéiheli valtt‘?’water

4-tetrahydro- qui noxaline 3 e tert-b
caddrigd over magnesium sulphate and then the solvent is evaporated under

%Bﬁcéddf ﬁrH?éJr‘én%LQ QhBFWi I@{@ﬁﬁéﬁéﬁbsﬁ[ﬂ%%ﬁfbﬁf&‘éﬂm 1-yl)phenyl]-

4- di hydr o- 2H qui noxal i ne-T - car boxyl 1'c aci
1 2 dtatuoaHINORFInaer olainedo Fuel PRCTP RS BTBADBT BB s is

%ltlﬁﬂU@Bih‘éFB{Wﬂd&ﬁ&% and then 333 m of 4N hydrochloric
acid,in_di oxane are added. After stirring for 16 h

uMéEr =8R3Bnert atnosphere, the sol vents are evapor at ed
under reduced pressure. Water, a saturated aqueous

sodi um hydr ogen carbonate solution and
-1 r%ﬁo%&ﬁaﬁéetha@sa@bewl Jrinesazitriebiaberytid dihyHueseH s

e(??nﬁé}&ﬁﬁéh-@aF%xﬂ% Aid [5- %&%&ﬁﬂgﬁgﬁl‘%ﬁ@yl Jahtlge OF gani c

ases are conbi ned dri ed over

rﬁh@ Sesi ®m slibiirectharesuinbenyliniperatind rutl)phgnsé}v‘aaérdateér@hydm-
xalnﬁ@@%ﬁé@dﬂﬁeﬁ% 6iedt?rﬁ§noﬁ1e@né?1fe at 0°C Lsndﬁr nltrﬂ;en 0.45 ml of

-1 4- (4- anesul erazin-1-yl
trlﬁthslamneetaﬂah@ai%qmnfntwawmeaa@ atded. i, mixtere is stirred at

B{Jn?tlﬂ ﬁgtg@gﬁifﬁ%qgmw hy gﬁ}??g r@élﬂiflﬁ‘)rm\éﬁﬁcibo 'BLa5th6 triethylamine

tanen@ 427 pof d4arpimeadamantania iydigshiseida are thenyaddsteang gtirring
gnf?lrgélmé&i? . A %951%; Qefh]e %Q@%W%&lﬁme}g bftracted with ethyl

roxya armnt an-

'ﬁcptat% 4intimtheh ageselsp hbasd hps pmeazu:mnpjegely) pkieacyed. - The2 oBganic
cpﬁﬁa%igorﬁ%g% ﬁne&%&@éﬂ%ﬁld &l a’?ecoé g Z?@dlﬁgl'nnél}lc% de solution,

hane er nltroge
tdriedtdvel megnesiamds ptde gndfconcémitaded) endryaess. dthaectudd reoduct

;ﬂgﬁ Héoe '&r&%%tﬁé&ﬂh?@g %ggé %8 Eﬁ‘ﬁﬁ %gﬁtg%r Frg{docngt g/%%egradient
aof dnelharﬁﬂ agd ceithyl -aaetate modiclotoarettiarel vanyidy Gohl 0/0/d 2.6560.5/7.
tdqfépg agfj etrans { n'rneitﬂaqnesutphonyl)piperazin-1-yl)phenyl]-3.4-dihydro-2H—
qu:noxalme—1-carboxyllc acid (5-hydroxyadamantan-2-yl)amide is obtained, which
product is triturated from a mixture of ethyl acetate and diisopropyl ether.

Meiting point = 160°C; M+H" = 566; 'H NMR (dz-DMSO, 400 MHz), & (ppm): 1.38
(bd, Jd =12 Hz, 2H); 1.58-1.737 (m, 9H); 2.02 (m, 2H); 2.94 (s, 3H); 3.27 (M, 8H);
3.53 (m, 2H), 3.71 (m, 1H), 3.78 (m, 1H), 4.4 (s, 1H), 5.95 (d, J = 6.1 Hz), 8.52
(dd, J=8.2 and 1.3 Hz, 1H); 6.67 (m, J=7.5 and 1.4 Hz, 1H); 6.84 (m, J=7.8
and 1..5 Hz, 1H); 7.05 (m, J =9 Hz, 2H); 7.16 {m, J=9Hz, 1H), 7.28 (d, J=7.9
and 1.5 Hz,1H). |



is maintained for 18 h. After hydrolysis, the reaction
mediumis extracted with ethyl 20 acetate until the

aqueous phase has been conpletely extracted. The

organi ¢ phases are conbi ned, washed with a saturated
aqueous sodi um chl oride solution, dried over

ma ' S ate and concentrated to dryness. The
cr%gésﬂpﬂ%g@l]g%grobt ai ned i s chronmatographed orPQT/FRE809/000083
gel, elution being carried outggith a gradient of

met hanol and ethyl acetate in dichloronmethane varying
('t Examnle 3 frans 44 Aq Finanssuiphonypigrrazim-1-ypheny -3 4

tra dtolzH- \
Sl s gt e
(5 W%&@S’%%ﬁt an-2-yl)ami de i s obtained, which

product is triturated froma mx e of ethyl acetate.
and diisopropyl ether. Melti ng e d = 160C, MtH =

566; 'H NWR ( “Em pn)o 1.38 (bd, J

40
= 12 Hz, 2H) f58“17 (m_ 2H); 294
1
e L,

‘—

(s, 3H); 327(rﬁ 8 .53

H, 3.78 (m 1 : (s 1H)
6.52(dd,J:82and13Hz 1H) 6.67 (m J =17

5 ana.11444+&_rpmmpmenyl)ﬁipemz(rm1-darso%ylis acidi@niylestdz, 1 H),
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1 9 $Bybyocichino@dine ed Bk 0 ol ifedebiod 1 unor
foﬂzragmewmoem 4. mnEufauipﬂh?IaB'ﬂne are acjded.lThe )mbature ils cooled in
r erazin-1- en -
5, 4 et 3 R B b8 ¥ et Tt mixite s alowes
( Smhywrmkyamanahtﬁmpefatwe) &ns dituted }Krﬁﬁﬂ&hkb@brft&h&ﬁé ahd theh gentle
[ [ erazl ne-| - |
Rt LI g LA -

i an:se 5a&nT phdsee@meokabdweﬂl aﬁkhemdrﬁlﬁ aasattrzhaaerdolgéol solution, dried
at Jns EB&I[M% 8 @Drl%g dqllm?P il c!F ﬁ'go a?r]n s@?ﬁfglc%(ge@gs ﬂ{ter(ﬁnd concentrated

mXxture s C
betnzipl‘ \akbamo 84 gt f M@-b&dﬁtﬁ;ﬂmenﬂbtﬁpéﬁ%ihé”ﬁ;drﬁm@hé %\e@ﬂ benzyl
tuLn { %ﬂbl ent tenperature. It is diluted with
dIC or 0 ail{h e and then gentle 10 hydrolysis is
caM+Hd3%ut . The aqueous phase is extracted with
di chl oronet hane. The organi c phases are conbi ned,
washed with a saturated NaCl solution, dried over

scmz M%ML(@@atﬁoxytbmnflloﬂlﬁeﬁéﬁﬁL1tfl)”pﬂégﬂ] @4Sd|ﬁVd?d-QH-quino aline-
a s filter centrated under vacuum® 8.43 g of(
B?ﬂ’ﬂﬁﬁ'ﬁ‘gﬁ?/q)b ?tﬁ%l ne-| - carboxylic acid benzyl
eﬁe':f g af @-( @Mr@hﬁﬁ%ny@ﬁp%ﬂne&z@arge@hc acid benzyl est r age placed in
a{@}?# rgl %ﬁe L8 aﬂ%%{f.,gl?lggr a Pultrggcrar? gltrrriloslp-hge) I[‘)I?O mi jf anhydrous o-
xylene, 5.01g of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid ferf-butyl ester and
then 3.08 g of sodium fert-butoxide are added, foliowed by 0.48 g of pallédium
acetate, and then the addition is completed with 0.53 ml of tri{fert-butyl)phosphine.
The reaction mixture is heated at 150°C for 18 h. Heating is halted and the mixture
is brought back to ambient temperature. The o-xylene is evaporated and the
mixture is taken up in ethyl acetate before filtering it through celite. The organic
phase is washed with water and then with a saturated aqueous sodium chioride
solution. The aqueous phase is extracted with ethyl acetate. The organic phases
are combined and then dried over sodium sulphate, filtered through a sintered
giass filter and concentrated under vacuum. 8.9g of 4-[4-(4-
(Benzyloxycarbonyl)piperazin-1 -yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-carboxyilic
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l-carboxylic acid tert-butyl ester 8.43 g of

4- (4- bronophenyl ) pi perazi ne-|-carboxylic acid benzyl

ester are placed in 20 a 500 m three-necked fl ask

under a nitrogen atnosphere. 170 ml of anhydrous o-

xyl ene, 5.01 g of

3, 4- di hydr o- 2H qui noxal i ne- I-carboxyllc acid

tard 2008/yi2693t er and then 3.08 g of sodi UMpeT/FR2009/000083.
tert-butoxide are added, followed by 0.48 g of

pal | adium acetate, and then #he addition is conpl eted

Vadidh (d)t-btyind st arb lobdidd t | :
reallc %d Hiﬁﬁst uraer IS ﬁ?at %ﬁf#a%ah?i%geﬁ% J‘%iécahwﬁrbgg,t ?IH%OH being

i @y & 9%dient ot heetane/ethyl peelaighiohtent arving from 95/5 to
agWa@nt tenperature. The o-xylene is evaporated and

the ,nmxture is taken up in ethyl acetate before

fMF 't"e'rqzﬁg it through celite. The organic phase is

washed with water and then with a saturated aqueous

sodi um chl oride solution. The aqueous phase is

extracted with ethyl acetate. The organi c phases are
cngbi ng. ﬁ\% L e ed
through‘% s?rﬁleredggoﬁgr%\égﬁfﬁw hé’rﬁ?gﬁ@k%ﬁ%&n érjb%’%)% acid
RFBEY SPtuum 8.9 g of 4-[4-(4-

| , .
e e TP ‘)ﬁ’gﬂ g f ety piparazin: 12y phenylka -diyglg-2H-
B h%bfamlwm@@@/ G@m@g@i Potenciade t @lacedutipl 220 mi  of
%rﬁ?roﬁ\%ﬁwa‘%gt 85 Rty 8l ANPEoRsYH %fﬁéﬂ[dcﬂibnﬁ%oﬁi Aldi dﬂ:x%ﬂfz are slowly

col um el uti on bel ng carrie
[iged AbP & -Hie mixira isestisisdfont minutes nlgde‘rlcokm @Bfsionpand then it

@/aﬂ&hed W%tﬁ%?% agnl?l’erﬁl tﬁg)?gﬁt%rei The re's{ctu:anI fm)ft%rg s stirred at
aln %mbtg@pqr@tum;ﬁgr 1 7Aid dsstthen 8:!1F§|tegi (wlth dlchloromethane A
%a{l.ﬁ‘atéﬂ efq@%ﬁ@é’ ES%MI%%&QPSWA@ %O%B@%g %P&ecy LR gﬁé}»‘/ We adtiion is

{ ro-2 ui noxal I ne-
P@P ”L!?Gt“y*Fh é@tdeSPOGMFE Oprhanate urrrhl@ZﬂHm 7-Bfis reached The aqueous

Ahedd g%&@@&% ﬁ% mdprBﬂ-neﬁaﬁQ SI‘HLJUBH\#HC éraadsga are gpmbined,

hydrochl oric aci oxane are Sl o
T‘ﬁ’éh‘?ﬁ ith rveatps dsied ravet sédiumssiuiphate, e‘ﬂtetﬂwéroml a sintered glass

a
SRk eaenll Rl ekt PO Pl B piggpain--
shphenivipenazinerfpearbtxylie atidr beh@ylhesterdare sobitdined i thetfetm of an
Wit h dichloronmethane. A 15 saturated aqueous sodi um

car bonate solution is added and then the addition is

it F42Rd with solid sodium carbonate until a pH =.7-8
is reached. The aqueous phase is extracted with
di chl oronet hane. The organi ¢ phases are conbi ned,

\ﬁdstrenls-m{ﬂm-\(@quroxphdamhrmMGE ywaebaumwts Mmya;o-zH-qumoxaizn-
%E’% ﬂthrou Lntered b%
Jpheny plperaZI - —car oxylic acid nzyl ester
4g of 4-[4-(3 4-dihydro-2H-quinoxalin-1-yl)phenyl] piperazine-1-carboxylic acid
benzy! ester are introduced into 93 ml of anhydrous dichloromethane in a 250 m!
three-necked flask under an inert nitrogen atmosphere. 5.2 ml of triethylamine are
added at 0°C. 1.11 g of triphosgene are subsequently added. The mixture is stirred

~at ambient temperature for 1h and 1.56 of trans-4-amincadamantan-1-ol and

15 ml of anhydrous dimethylformamide are subsequently added. The mixture is
stirred at ambient temperature for 18 h. The solvents are evaporated and the
residue is taken up in water. Dilution is carried out with dichloromethane and .
washing is - carried out with 'water and then with a saturated sodium
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filter and concentrated under vacuum 7.2 g of

4-[4- (3, 4-di hydro- 2H qui noxalin-1 20 _

yl ) phenyl ] pi per azi ne- 1-carboxylic acid benzyl ester

are obtained in the formof an oil. MH =429 3.4:

trans-4-{4-[4-(5- Hydroxyadamant an- 2-yl car banoyl ) - 3, 4-d

i hydr o- 2H qui noxal i n- 25

iw@]zf@nenyl%m per azi ne- | - carboxyl i ¢ acid berayl/FRIbES000083
go

4-[ 4- (3, 4- di hydr o- 2H qui noxal Th-1-yl ) phenyl ] pi per azi ne
|hy§r@@5@é@fb¢rfat@0| $hlutRANZ Yihe'S LRLedis 'pﬂ%éé’d%edehfgc%d with

of anhydrous di chl oronet hane in

tﬁfﬂ@@fw@eﬁbéaefﬂa% lergafie Phases Ats pombme@,gwf'zns'mmgbw@ter dried
5 oderThodiim t dUilsHaty, |fﬂﬂ&é@trﬁ‘6€gh ngﬁgre%t %IQQS flﬁerlgmcg egéporated to

tri phosgene are subsequently ad e mxture

stniness 284 atof frassehits- @dﬁﬂwﬂmxua@ammtarﬂwlcmwnloﬂm éfdihydro-
t DRAGuIHGXAH-A AP RERNbRRrabirRl1-88HoxyiR !

di met.h Iforrraqﬂlgde aF@ su'bsequen?x});llh gglgeﬁgnzﬁwégnagé‘é?tgmed

i M*HFP22 ed at anbient tenperature for 18 h. The

solvents are evaporated and the residue is taken up

n water. Dilution is carried out with dichl oronet hane

i
ald: rapsHi(AdPirsrazin-1Hybehanyt)-34-dihydret At-quinaxaliner] -earboxydic acid
3@5 Hyﬁg%dg%hm_m%ggg/ 112691 PCT/ FR2009/ 000083 71

ydrogencar bonat e sol ution. The aqueous phase is
eftr@ct e wi trans-ghi{4id-6r-byesexyadamantae- %ylg@'hamowﬂréée@hydro -2H-

aﬁ@lnS%mHn?fbhe}e‘i?gﬂ%}ﬁ%é -4 dbic %Hets’engr’%é LHBceéi in a

hat e rough a sfntered Ite
evalp by mrgg-np@keddfﬂqpheg@er medatgosgghere. 66 ml of methanol then 1.66 g

t bﬁ&%nﬁhﬁﬁn fotmbl; RIBhRE BIIUPE bR To% Pd/EEEAM WalsrP s ddded.

2% @lﬁfw@a!ﬁ brouahy toptiedey (of iep Bedhanak for -arer m;xyztndcthamtdought
b n

oot gpdihe o il ke Sprsap 2 e e
oMagernan 1r:|afb|a¢mq§phece @@ddthen the ﬂlter is rinsed numerous tlmes with

(ﬁewbpmdﬁ%hﬁpﬁr e\)ﬁp):; éad?:r: %Eessurﬁ )Th§ residue is

trans-4-{4- oxya
i {8t aip2ppdichloromethane and the organlc phase is washed W|th the minimum

S Y DB BB RS LSRN, A troua

f # a¥kerad detassi fiiter endtavesqrhtedeundes reducet! pretsneend. 15 §loétrans-4-

g@@ D%gégﬁ}rj m&é)ﬂ)@ Il%fhn'g%)d%lg é}%lhOﬁV@d ﬁf-g?r P’éVq'F%C'J 51hyc§)roxy-

badangmtan-8-wefmidexarefobtdimedin tthafooin df arwiiteesdlidur and
tﬁgﬁ*-bzfs%wht 15 back to anbient tenperature. The
ureis filtered through a Whatman filter under an
i nert atnosphere and then the filter is rinsed
n S W th anol . . The
oy B b - RubeneBypPR e BReci 4 Phenst dlboros2H
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide
0.2 g of trans-4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic

acid (5—hydroxyadamantan-2-yi)amide is placed in a 25 ml round-bottom flask. 4 mi

- of dichloromethane, then 0.09ml of triethylamine and, finally, 0.04 ml of

ethylsulphonyl chloride are added.. The reaction mixture is. stirred at ambient
temperature for 18 h, then diluted with dichl'bfomethane and washed with a 1N
-aqueous HCI solution. The aqueous phase is extracted with dichioromethane and
then the organic phases are combined. The organic phases are. washed with
water, dried over sodium sulphate, filtered through a sintered glass filter and
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taken up in dichloronethane and the organic phase is -
washed with the m ni rum anount of water. The organic
phase is dried over sodium sul phate, filtered through

20 a sintered glass filter and evaporated under

reduced pressure. 3.15 g of trans-4-

(4- (pi perazin-1-yl)phenyl)-3, 4-di hydr o- 2H qui noxal i ne-
1wparboyyh2egtaci d (5-hydroxy- adanant an- 2- ybkgnp@@n@y@boog3
obtained in the form of a\Mﬂ%§ESO|Id M+H =488

3. 6:

t é@éiﬁ:rélteM (dndert hafé%ﬁk@cphowés)s%fef agifgl-y é)f Phefysla.r4-4-

di hydr o- 2H qui noxal i ne-1-car | Cc "ac

( @_tlp@;meg@g@gm%@p - yi,)pywl]dy-glhyd@ - qumoxalme-1 -carboxylic
t baAgs-Hy tﬂlﬁx‘&éaaﬁ?dn?azri E‘-y%arﬁl(gﬂeﬂ@@%&r)ed??m o U G vt HMiG, after

oxal i ne-1-carboxylic
( BuriiFatien padansiifearclpmpl yeitiodebeing siariasdoun with 2% heptane/ethyl
rg f a5

SRR ity s S LR BB o v
ePW?rsulphonyl chlorlde are added. The reaction

m xtur r_e 8
Than o feltB Parft = faRiePE AL = BPTPRI AL ok Wid Palbygo). &
abRBO (L8 HAH, JSBITL& arm:h1 5'IH+Ee 1ajuz ot smpdas®HE s2kex Tridctned = 9 Hz,

Vb 64 [1h O 073 BARe A 1 NBR7URE ol PR fﬂ?ﬁz&ipgrsesz (dd,

i ne e Oorgani ¢ pfas
d-l’ Fdd2 @ndr1.3 bidi Ihlrh S5 bhtde=s 611i Hiz, eln-ed4t4htsoagm &A79 (m, 2H); 3.71

oty BRERsE BRorih o' 5 80t BT R 2 Hae iRt gy 4 = 79 Hz. 21

p?.88<@te(m,BH11.g4df.57 arBH )41 38-(f2H); 1.26 (t, J = 7.9 Hz, 3H).
(et hanesul phonyl ) pi perazi n-1-yl ) phenyl ] - 3, 4-di hydr o- 2H
- qui noxal i ne-1-carboxylic acid

(wym%fﬂmthmﬁ?nesummwp@emlm*leylrmﬁvl}-
uril,j1ca
o4 ibbarkt it Auicsalihg S carBhknic A0 (£ hyStbtatamheRectr |

Sylparidat(eorgp@dticems. mngl ng from95/5 to 40/ 60,
foll owed by crystallization fromethyl ether. MlIlting
poi nt = 138-160C; MtH. = 579; ' (400 MHz,

d6- DMSO), 'S -ﬁﬁm\_'g ZHdd d 1.5 Hz,
7.16 (m J = Q4 A J go 684
(mJ:78and15§’Hz 1I—|) 667( 7 and 1.4

and 1.3 Hz, 1H); 5.94
(411 t& *(%pqra]qg 1 m}{bhenyql) a 4(-@hyd1p1)2H-q;J1r7@<a(|m-1 zayboxglicacid tert-
(ﬂmt sty 3 53 (m 2H) 3 36-3.27 (m 4H); 3.24 (m
)—%313 2H); 2.08-1.96 (m 3H);
1394 1. 59 (m4{a4='§4- bfn&sowrbgpyl)plqeraanﬂtyl)poe&yim9 dipydro-2H-

ﬁi‘)ér;%xadﬁrﬁféldr_ ?o §hc aCI% g?(d_gltj gﬁ%t%h ?rehplacﬂ rgl% g?% Enl thr qecked
]ffrﬁiﬂéaner 13 31&ﬂ— @irhqsm@rez He& ol o6 xide® He -therc driox ydfi ammonium
a6 Hhate TolbHEdBY A4 GRRYUBY, BarY d%%mn%atgﬁpﬂ%%ﬁgd.l\ﬁle Sidure is
brought to reflux of the methanol for 1 h 30 minutes and then brought back to
ambient temperature. It is filtered on a Whatman filter under an inert atmosphere
and then rinsing is carried out numerous times with methanol. The methanal is
evaporated under reduced pressure. The mixture is taken up in dichleromethane
-and the organic phase is washed with the minimum amount_ of water. The organic
phase is dried over sodium sulphate, filtered through a sintered glass filter and
evaporated under reduced pressure. 2.5g of 4-(4-(piperazin-1-yl)phenyl)-3,4-

dihydro-2H-quinoxaline-1-carbox_yl_ic acid tert-butyl ester are obtained in the form of
a white solid.



p9H 4. 1:

4- (4- (Pi perazi n-1-yl) phenyl) -3, 4-di hydr o- 2H qui noxal i n
nee-//1-carboxylic acid tert- butyl ester 20 3.5 g of
4-[4-(4-(benzyl oxycar bonyl ) pi perazin-1-yl)phenyl]-3, 4-

di hydr o- 2H qui noxal i ne-1-carboxylic acid tert-butyl

ester are placed in a 250 mM three-necked flask under
anw@eobo/atzesphere. 66 m of MeOH then 1. Gﬁcg‘/mzooglooooss
ammoni um. formate followed by 1.41 g of 10% Pd/ C (50%

in water), are added. The nmixtife is brought to

refhix=mjs t he nethanol for 1 h 30 m nutes and then

" brought back to 25 anbient tenperature. It is filtered
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on a Whatman filter under an inert atnosphere and

t hgp: r4. {45('4[-FEtHe’?xe@@bﬁé%p@ét'azwmpg}t%ézgﬁh@&hWJrB H-quinoxaline-1-

nmet hano hanol evapo under
pr eARevdc agiderpuivieder s taken up in d|chloronEthane

anglgt e QI QQBlerﬁmaﬁ?I)bt%ngﬁ-%r@glnggrg H- @rl ed(}hgl‘lrearboxyllc acid

anpunt of over
so@rtthHtd uepaatase ﬁ'$¢qde||f‘e@ ﬁﬁ@mjgmuadénoﬁﬂr@eddﬂa;kas@der an inert

f'étﬁﬁfspﬁé?@ 39 n%Vé\'pQr‘ir@H suﬂ‘igﬁ Oh?i'ﬁé}%dal}%r §3FY Snd theh, Gt 0°C,

perazin-1| -

d| h%mj Qﬂr@mrﬁ@msum ylare agisled, tfelfaweigutby| 3.67 ml of

e b n t r ol
ey E%ZB%%/@%B% B Sy B 5 1 e

4-pmperatyre: fbnseadtion sriuye ispiirradiah ambjant teropsrajure for-dh before
hysHiRg alﬂ‘t&ﬂ‘ Wﬂﬁ’&ﬁ!h'ld?@méfhaﬁé‘r'ﬁ%é‘#g'aﬁlcab‘ﬁ'age fWsHRYWith a saturated

ester
4- %WBPW ﬁefﬂlalﬂ ydrogan;arhenate) SO!!Jtlmndaiﬂdytde @aRebupuphasRd$ Extracted

e \Mtrpéfcﬁlﬁ?‘dfﬁétﬁar?é:"ﬁ':e 5 ﬁ»cﬁ)\‘n &t @c[mlf'f}ﬁ&[ BLRGEEhdd with water,

round- bott oned er an in
at h@%;ﬁf@ﬂeoverzsmlur@f sdnh@tar (Bl!i%l'edl broughoresintened glass filter and

a he 22

C%?g@ﬁe* ﬂn é}I OerH?%t“ der%tgr eteaddeg1 % ol?f [4 Sf' (ethene-

3. S@rh)hﬁanylaﬁlperﬁzmérﬁ hanylhé4-dlmr¢-§ialdluumxahne¢ﬂ-@aEbopcghc acid tert-

al ng |V,

TR e e B e ok F EWERE sdlt SRPPlRicHich g siica
le’UJST"h ¢etiasr being etanded ol wit a/\nhehtade/elﬂyblaoetatdwmjent varying

g,npgggngofgbase is washed with a saturated aqueous
I um hydrogencar bonate sol ution and the aqueous

pIMrb‘é #485extracted wi th dichl oronet hane. The organic
phases are combined and washed with water, then dried
over sodi um sul phate, filtered through a sintered
gl4a%s4-f4|-[l4t fM%thdxy&lharleampmmp@drazndblyl]pmweﬁ-d|hydro-2H-

%ﬁlﬁgéﬁ]e) plc %I%f C% %ﬁjbﬁ%%te?eg% di hydro 2H qui nox

aIG he- 1- caf boxyh-l[tt (4 (atidentesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester is placed in a 100 ml three-necked
flask under an inert atmosphere, 23.5 ml of 0.5N sodium methoxide in methano!
are slowly added. The mixture is stirred at reflux (65°C) for 1 h and then heating is
halted. The methanol is evaporated and the mixture is taken up in
dichioromethane. The organic phase is washed with a saturated aqueous
ammonium  chloride solution. The aqueous phase is extracted with
dichloromethane. The combined organic phases are washed with water, dried over
sodium sulphate, filtered through a sintered glass filter and concentrated under
vacuum. 0.3 g of 4-{4-[4-(2-methoxyethanesulphonyl)piperazin-1-yl]-phenyl}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid terf-butyl is obtained in the form of a
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15

butyl ester are obtained in the formof a white solid,
after purification on a silica colum, elution being
carried out wth a heptane/ethyl acetate gradient
varying from95/5 to 40/60. 20 M+H+=485 4. 3:
4-{4-[4-(2- Met hoxyet hanesul phonyl ) pi perazi n-1-yl ] pheny
| }-3, 4-di hydr o- 2H qui noxal i ne-1-car boxylic acid
t @ro 2bod/yizeggter 0.3 g of PCT/FR2009/000083
4-[4-(4- (et henesul phonyl ) pi perazi n-1-yl ) phenyl ] -3, 4-di
hydro-2H 25 qui noxal i ne- 1- CQWboxyllc acid tert-butyl
ewhits soid. pl aced in a 100 m three-necked flask under
aﬁ Hg%hg at nosphere. 23.5 m of 0.5N sodi um net hoxi de
Theanol are slowy added. The m xture is stirred
at reflux (65C) for 1 h and then heating is halted.
met hanol is evaporated and the m xture is taken up
ﬁ4 #ii - Wethonyeibanesyipheny lainasazirrd sdlphenyiiab Béd-wi t h
aegghﬂﬂgﬁ@g@@mH@ous 30 anmoni um chl ori de solution. The
aqueous phase is extracted with dichloronmethane. The

coabione’l dt-tfaldr@-pethesethanesulaberat)pivetazinytydphenyti3sdtdihydro-
unm%?ﬂln‘ém §%BMEe'aJ|d | . SGItyF hpewph ;@ %ia%%&r &H T ml  of

| ass | ter and concentrated under vacuum
4d'%’210'[°!1!19(”13'1$et%50§/@f [Rafe SQIUSRD I IH G iptiesana- a_r_eﬁlqwlmdded at
yooc, 3t n%ctt]b@.d'iso's%dq btn 9)fﬁ‘| 1&1@ L}nd‘eﬁ"”&)@(%ﬁ%&% %R% 6tB?[n the

tert-butyl is obtaine or m of
POIKYERIDBBMEId0 ggturyip amheﬂfetemleraiurewm £gpEiion midure is stired

latl mbfin{ 2erBéraRNY phAB3S UhBNR L) %gﬁ@@.tﬂ “dichbcRi¥khe. A
l}- t et rahydr oqui noxal i ne

4sa$wa[eﬂ qquepes Rediymativarmesnrarherate spluien &zadqie@wm]qmu y7-8 is
| lsadhet Ay d50s0aHp Hé’s‘,en%xgkﬂrélﬁ%& r}t_ﬁﬁr P%%Hrﬁetﬁﬁhéj The organic

tert-butyl ester is ﬁ ace
cRNAES AAORbiNed, vashad vith waten diediovensediumiGiulphate, filtered
%FB&@H% éh%ré& %Wsé’ fifgdgh @csnceﬂﬁzatecon B} KdtieEd by R resspre. 0.246

stirred nut es under tions
t¥e 1@-{H&f%mthogy%thamwhpoyl)meuiazmﬂwi]ah@hxé}nt 2,3,4-tetrahydro-

URBEMS L Lotalties RERCTIAN AU e 1S stirred at

nmbi ent _tenperature and is then diluted with

'--dV't*HI-dﬁGnet hane. A saturated aqueous sodi um

20

25

30

hydr ogencar bonate solution is added until a pH = 7-8
is reached. The aqueous phase is extracted with

- Zh! dreosetfdeid?2- Mdtboxyeg'anbmlpmapupemm ‘cglﬂﬂiien?lﬁﬁ.ﬂ«-dihydro-

8 ot Bl L S B DA B

dbh2vent r af ed 1u{|4e[é{(2-n"rmihqutmnes:ﬂphcmyl ﬁpé’zﬂﬁm@ -yllphenyl}-1,2,3,4-
tetrahydroquinoxaiine is placed in 6 mi of anhydrous dichloromethane in a 50 ml
three-necked flask under an inert atmosphere. 0.33ml (2.36 mmol, 4 eq.) of
triethylamine is added at 0°C, followed by addition of 0.07 g (0.24 mmol, 0.4 eq.) of
triphosgene. The mixture is stirred at ambient temperature for 1 h and then 0.4 g
of trans-4-aminoadamantan-1-ol and 15 mi of anhydrous dimethylformamide are
added. The reaction mixture is stired at ambient temperature ovemight, the
mixture of solvents is then evaporated under reduced pressure and the residue is
taken up in water. Dilution is carried out with dichloromethane. The organic phase
is washed with water and theh with a -saturated. - aqueous sodium
hydrogencarbonate solution. The aqueous phase is extracted with
dichloromethane. The combined organic phases are washed with water, dried over
sodium sulphate, filtered through a sintered glass filter and evaporated under
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" silica colum, elution belng

20 AnifdBnotthe Boobil slilnad i’ (1 I 5.6

of

1-{4-14-(2- nethoxyethanesulphonyl)plpera2|n 1-yl ] pheny
1}-1,2,3,4-tetrahydro- quinoxaline is obtained in the
formof an oil. MtH =417 20 4.5:

trans-4-{4-[4-(2- Met hoxyet hanesul phonyl ) pi per azi n- 1-yl

] phenyl } - 3, 4- di hydro- 2H qui noxal i ne- 1-car boxylic acid

( BvOypaopMyastinant an- 2-yl ) ami de 0.246 g of  PCT/FR2009/000083
1-{4-[4-(2-net hoxyet hanesul p yl ) pi perazi n-1-yl ] pheny
1}-1,2,3,4- tetrahydroqui noxalMne i.s placed in 6 m of
ar’emudé@ pesdurh | 000OHRF hrane-4L{a- [@-(%e%oxyéihéﬁ@sdkﬂ@ﬁ?ﬁplperzzm 1-

e&'?@’eb‘?/‘?gg Pyl tswﬁ%&%ngq%gwgﬁsw %msrd@madwantan--?-

agiblrhidenis AbtAnEd i) the 3 B while 4ol hitéH punﬂcatlon on a silica
tri hosgﬁlﬂt@nfghe mxture is stirred at anbl

t EAHE At eing ganied pHih & @1|ch[9p'omethane/methanol/aqueous

témﬁmﬁ@ﬁu@ﬂﬁmﬁgmm%ﬁvtom/ﬁ m of anhydrous
dlrrethKﬂIerrramqe are ded. The reaction mxture is

stirre =Bl thNMBrfﬁQQ Mhiz e dPR) §Hapm:t1had (¢d, ek ar7ed and
of 5592, VRt 2, 1*58(rnt hei‘gwl%@f’af 6&1' (MNJes g W-deﬂgf .84 67°HE.8 and

and the residue’is i n wat

chfriiad HOue-6@i(fm I Eﬁl ﬁj'ldohﬁtl'liaﬁél ) B (dﬁgdiﬁl &3 phddet Hz, 1H);
i s.ovaghed gistil, vm o, 4@”@ ﬁﬂ gﬂsol P onﬂﬁ_rﬂ-l) 3.53 (m, 2H):

agueous sodi um gencar onat

agidddud Phatze2il) 393&-3 ¢ 7 324 (@, cthl)o2.6admh aHgs. 1.7%hé.58 (m,
c 1 ni ¢ phases are washed with water, dried
oglleﬁr3 r‘?g(dl uz?hﬂsul phate, filtered through a si ntered

glass filter and evaporated under WO 2009/ 112691

(R A R ORI FRRH: Cryhetnd Bmyaro-2h-

yqqnpmsnl;nq 1-$al1b®¢yhy¢cw cﬂ-harbanmywdanmrﬁarm-anbyawue ¢compound
d} 45- hydroxyadanmant an-2- yl)am de i s obtained in

the 3rm of a white solid, after purification on a

arried out with a

di chl or onet hane/ nmet hanol /aqu $ 5 ammoni a gradi ent
varying from 1/ @ Orte g@i_w = 6104 1H NVR
(400 MHz, d6-DW§O}" ,@.2.2" *and 15
Hz, 1 H); 7.16 (m 9 Hz, 2H); H. (moJ:
2I—|);6.84(mJ:78and 16Hz 667(mJ:
‘7. 6 and 1.6 Hz, 1H)651(dd,‘J:83and14Hzl
H; 5.94 (d, J—63Hzl;4.40(s,1H) 3.79 (m

15 9 4f14-68oqdamantide; 1-tarBdxylio) addH)methlasqbre afe placed in 26 mi of
ﬁ'ﬂétﬁﬁéézls_lﬁ\&ﬁ‘”%ﬂogs?ﬁ %ﬁgﬂ%%%;ﬁgr Itiggic?f ar?wﬁn%%!y rJ me’than%l are
(@dedr'ﬂmmbﬂtﬂamaﬂb&nis%ﬁﬂbq ajl‘i1®€h, @acposudign borohydride are then
added at 0°C and the reaction medium is stired for a further 3 h. After
concentrating to dryness under reduced pressure and adding water and ethyl
acetate, the aqueous phase is extracted three times in ethyl acetate. The organic
phases_ are c__ombined, dried over magnesium sulphate and concentrated t{o
dryness. The crude product obtained is chromatographed on silica gel, elution
being carried out with a gradient of heptane/acetone/methanol/NH,OH solvent
from 1/0/0 to 4/5/1/0.1. 1.5 g of 4—aminoadamantané-1-carboxylic acid methyl ester
are obtained in the form of a mixture of cis/trans'(113) isomers.

M+H'=210 |
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15 No. 12) OH 5.1: 4-Am noadamant ane-1-carboxylic

acid nethyl ester 5 g of 4-oxoadamant ane-1-carboxylic

acid nethyl ester are placed in 26 ml of 20 nethano

under nitrogen. 86 m of a 7N solution of ammonia in

met hanol are added. The reaction nmediumis stirred

for 18 h, 4 g of sodium borohydride are then added at
0NN @00 e1268Acti on nediumis stirred for a PaETIHRRIO08/000083
h. After concentrating to dr%gess under reduced

pressure and addi ng water and ‘€thyl acetate, the

aqueous phase is extracted three tines in ethyl

acet.a rganic ases are conbi ned, dri
vt SR B AR SR U e

Thqa_nmxad@e mdadwhyl}él’ﬁh@)d&@ﬁ'nanﬁar@h’f e4rBbRAGIE %Efa‘?ﬁetﬂﬂ ester

kca ge i‘#yh&? bei n hcarrl ed out with %éa I ent

&pt a?]e/ ald ?FB?'P%W PNH}F@‘P"?,%F‘\?GMJI)EP*’BW']O Bibietrahydro-
t Oqtﬂuﬁcﬁdallﬁ@aﬂe p|éc&1 if ﬁmﬂof&iﬁﬁl@@ﬁ'@ﬁ%‘ﬁb%ﬁ@‘élﬁ@épﬂﬂééﬁ 0.99 ml
aC| nE]G% 5 ?gre obtained in the form of

S PEVEInIng ang 0, 9 (o tphosgspr rase asigetip Fhe JistURDis stirred at
ZCH}BIblédiZ@&ﬂpéPé‘iﬂrER%@O&)hOQﬂ@ﬁ?’Mﬁ@ oF &imethylformamide, 1.35ml of

!Ybé gﬁlﬂesul phonyl per azi n-|

%tﬁ}ﬁ%ﬂv{ﬂ % §dPloaosis rans-4 -amino-adamantane-1-carboxylic acid

qunetoylaé$te|6(1/3}3 amgeyb&eaaam BHARBRIRNR - rhamBimd Ydr! £8 h. After

1(}[3’%"%32?'3( ﬁ}é? ﬁ%ﬁ@gm%%w is isgrastad i three- tmgs withyathy! Bostate. The

ébrgaims phystsOare TofbinedX YakREd MR apéai‘Gr%fed' éhl%%ugds 8lim chioride
d| chl.or onet hane at 0C under ni trogen. O. P

t FPMIRGY dRd-Qves madpesigmysidphate |aaﬁ@§gmraéﬁcbtomws The crude
mecdece obtgir@Hiis b%nﬁo%raﬁ@@éﬂ mﬁ@d‘@ér @Hﬂérﬁ &iRG cArrdd out with a

t hyl T or mam de,

,gr%q'mO?Wn@ngﬁ@ybaqatgtegﬂe&aaol solvent from 1/0/0 to 4/5/1. 1.91 g of a
Clcfe//tt‘dr&n@ f36 rﬁumum@nadf({mmt@gﬁiéthé?%%l?@mﬁwl 5%&\2% -1 BbRRHyI-3,4-
est.er %’é&? xture are ad
mdi WO A quingraling- rearkppidiamite)agemantane-d;cartmxylieaseid ormethyl
medier Brd shtaxkgacted three tines wth ethyl acetate.

Tgf +gégﬁni c phases are conbined, washed with a
Ut 5 aqueous sodium chloride solution, dried
over magnesi um sul phate and concentrated to dryness.
crude froduct obt ai ned i s chronmat ographed on

sr’)ﬁ trangréi({4-BrdrMsihaneswghea olpetazisu i -yiphenyd-3 4diagieraH-
CEohBRURES, USRI L eabplEnleg T om 11010
(6{54; [ zpf ( 44\(ﬁ4d3ﬂé1ﬁ@§mapaenmqwl)pueerzazunm -fhnHenpihe mydihyd&o-2H-
142!2?*5!1)’1911%3%55 a da nr%iﬁﬁaentenec‘é -rcgrbo xylic . agid dmﬁgttyhyester are
eBlpged Ky mbpbe m;tahydrofuran/methanol/water (1/1/1) mixture and 0.193 g of
lithium hydroxide monohydrate is added. The reaction medium is stirred for 18 h,
then a further 0.04 g of lithium hydroxide monohydrate is added and stirring is
resumed for 20 minutes. The organic solvents are evaporated under reduced
pressure and water and dichloromethane are added. The aqueous phase is
acidiﬁe_d down to a pH = 1 with a concentrated aqueous hydrochloric acid solution
and subsequently extracted with dichloromethane and then twice with ethyl
acetate. The organic phases are combined, dried over rmagnesium sulphate and
concentrated to dryness. The crude produict obtained is chromatographed on silica
gel, elution being carried out with a heptane/ethyl acetate/methanol (4/5/1) mixture,

and is then rechromatographed on silica gel, elution being carried out with a
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MrH =608 20 5. 3:

trans-4- ({4-[ 4-(4-(Met hanesul phonyl ) pi perazi n-1-yl) phe

nyl ] -3, 4-di hydro- 2H

qui noxal i ne- 1- car bonyl } am no) adamant ane- | - car boxyl i c

acid 1.65 g of

4- ({4-[4- (4- (met hanesul phonyl) pi perazi n-1-yl ) phenyl ] -3

, WolRbosh pzedht PCT/FR%009/000083
qU|noxaI|ne 1- car bonyl } am no) adamant ane- 1- car box

acid nmethyl ester are placed?in 27 nl of a

t@@ﬂ@hvgr @fdﬁfo?&ﬁ@iﬁéH@ﬁ%téH@ﬁt%‘E and/ %c’;l%slnérat elﬁ:‘/&'oatg C/5/1. After

193 g of 25 lithium hydroxi de nono
T‘FféStP'@HE'le on fREYI unethy st iacetate,f or Ol%gh of hentrans-4-({4-[4-(4-

R i PSP i

ded and stirrin
o?aga?nw}a@m%dﬁr%a anree-wgrt@m‘tcmimia@@taina@duced
ppnessgog and water and di chl oronet hane are added. The
aqueous phase is acidified dowmm to a pH =1 with a
concentrat ed aqueous hydrochloric acid solution 30 and

PSR SRS S SRS i
coadpaedic aﬁ\dl é&adlﬂéTﬁOWM@n@@tamﬁ-sUdirpldat e and
CRE N F attrﬁr%hﬁ g&g@(ﬂ ?ﬁ‘éthaﬁgguh?ﬁdﬁgﬁmpé%g%q Ylﬁ?nte% %Jﬁydro

chromato on be
At-awinexa laeﬁe?ﬂrmm/)}emhwamrﬂarm’-Imatlmnxdlc (aucs/ar;e placed in

0 1 i) 5 TS PSR e v

P3G :R2009¥700008BydroRyRemadirientleof  0.29 g of 1-ethyl-3- (3-

fiiurﬁ@ h9|%9ﬁ?&£?@ﬂ]@/c&“b8&ﬁﬁr8ém3t Wﬁ)&?c!chﬁ:t?.ﬁ}ée”t LM 168’7311|t O of

rystallizing acetate
é#lsangmgetnylgmxe[ #e(afided. The reaction medlum is stirred for 3 h and then

Wém%n%gdp H‘P}%yéc)t.l%'oggrp@\{aké] |3‘ %A&Q& Q\Xr,c]a \s*tthd' e%ymégétgtez The

H-qui no
CEFAHPNISHSi afe)cmmm dried bvelambagrgdiiro safphdtd and concentrated

PSS T RLGR Eniict e s chometoatspesh an e geh. gion

iRPGr eardied cpuit rmbtaal gradiedt oiaﬂtmbloydamethanaa/dcetonelmethanol solvent

Ll ALY AN LRI ——

wyphenyi8,4dinydhoe2H- d;Omoxalme -1-carboxylic acid (5-carbamoyladamantan-2-

i I 1- car bonyl } am no) adanant ane- 1- car boxyl i
grg'ﬂmgq%?@alqggced in 8.5 m of dinethylformm de, and

MeRingl paifit a mrmosol M+HI= 663; a?nrnmm(m WL Dnﬁsdﬁé ppm:

h t | 0.29 et hy
oL o P P BLRT AT 70adm b AT G S8 (m, 1H);
6.687(miy12H)f 6.50im, spﬁecanmkeirhylsalﬂm% 26% ﬁiidﬁipb 3We(m 3H); 3.53

f a%_d‘)ggsmedl mls stirred 3 h then 15 wa

B S SMdted (s 35Ha%%211s'53e(m r1élsh) e1d46 (mc%")vmth
ethyl acetate. The organic phases are conbined, dried
over magnesi um sul phate and concentr at ed

Example 6: trans-4-[4-(4-(Methanesulphonyl)piperazin-1 -yl)phenyl]-3,4;
dihydro-2H-quinoxaline-1-carboxylic acid (5-fluoroadamantan-2-yl)amide
(compound No. 40)

=0

‘“C”Og-f@ :

O
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to dryness. The crude product obtained is

chr omat ographed on silica gel, elution being carried

out with a gradient of

di chl or onet hane/ acet onel nmet hanol solvent from 1/0/0

to 70/ 25/5. 0.171 g of

trans-4-[4-(4-(met hanesul phonyl ) pi perazi n-1 20

y| YWsh20ga/112524- di hydr o- 2H qui noxal i ne- 1- car bBRJYRR2009/000083
acid (5-carbanoyl adamant an- 2- 7)él )am de i s obtai ned.

Mel ting point = 247-250C, MtH""= 593; 1H NMR (300 MHz,
d63.DIgSCpf Strpmevd-[4-T4-2Bettdnesbiphofyi$iptrazia- 1H)IjphéniB3, 4 8ihydro-2H-

(ZEQU|%cZ>Ba%%Q?aEt;Zﬁ%IBC Eac%%&%yd%cy&%darﬁa%g@%- I)\grln_id}_%f (gxg@’%?e 2) is
1H)lac$i A ¢m mBHyf BcHidromathane a2HD°C 3urder( ﬁﬁitro@@h 0.09 ml of
%f%l‘(yzarglnwsmp%up 2tr|f}uor|de( Is aég{etw The mlxtISre is stired at ambient

t rtamperbtliré- fof-Z Medridatesuicehamy |s) @atﬂfa‘:-ﬂ@:l isBiurmy h}cﬂ}BQélr}’da}bonate

d h J r
(sxofttof A Bliceh i PR s avfiacte§ 8BS Hiisn i dighiorampthane. The
p/drbeni® ghasés Nrél ddmbined, ~washBd2RB9/Wakd08hkd then with a saturated

PCT/ FRZOOQ/(%OOO?FEI{ 78 0. Fﬁ of . .
t rAEOUS [ 3°QUT ( FRHNdRe SOIERRN IS PRz MAgReiimpifeiRPRte  and
Bzoﬁsehtl'at@h‘ tnr@rbheﬂul'rh@&ﬂldlertﬁodudﬁ @bﬁmé\ﬂ' i @hr@%a‘i’ographed on silica

adamant an-.2-yl ) am Exa
oh " SR Baa ¥ ol WY o "Shamenin Y - Siselerorpsbeneletny
macefatelﬁﬁltrﬁnbylsa%rﬂo.)a‘ijd tdkn t110/6 |tc§“7l?2 8®.4. st\f@@ct%tan d from

re | t eraturefor
etV pEash R 0 4 6 -@o@"%}m Bagﬂ)@aﬂ%%waf' phenyl}-3.4-
saiirwtcir@raHamwoadM1 céﬁb@chxt HeRy |S(5ﬂ%bf0%@b%@niah[ﬁ9l)amlde is
ti ﬁgqs E‘\ggdth di chl oronet hane. The organic phases are
, washed with water and then with a saturated
aqueoumam@ Bohe Bl @52t G OMAH" wsesirw-ﬂdmﬁvcabofmﬁﬂec?stwm)

hate and concentrated to dryness. The cru
pIPBE'h<,7t300(l‘:i’f’er1J fidc® ARd ¢19r ldardt BgF- ébﬁédJ 59 k2. IZ"BaT Q@(@eﬂ 9, 2H);

elslg3 beimg apanrd ad Py ay gr =
d| chl g]?orret hane/ et hyl aﬁgrgﬁ@? rf'et @bﬁ@ ﬁO{*/é'an)' 6.51 (dd, J =

v&rlyanty T Srldan 108 @3t(6 JrF 3% He. B1); AffSim, GH)s3.86 (Inz2HY 3.27 (m,
f gy 2911*1%' 3}4982?4-9 1200 7319); Q991 .82 ¢ BHI: 179, my 28 143 (m,

trans- 4- (et hanesul phony pi peré2|
-3Hy. (i hydro 2H— qui noxal i ne- 1- car boxyl i c aci d

(5-fl uoroadamant an- 2-yl ) am de i s obtained.

Example 7: trans-(4-{4-[4-(5-Hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-
2H-quinoxalin-1-yl]phenyl}piperazine-1-sulphonyl)acetic acid (compound
No. 49)

0:00:0

N
™ _Q—\_/N%@

7.1: trans-(4-{4-[4-(5-Hydroxyadamantan-2—y!carbamoy|)-3,4-dihydrb-2H-
quinoxalin-1-yljphenyl}piperazine-1-sulphonyl)acetic acid ethyl ester

_HO
o

0.35¢g of trans-4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yllamide (intermediate 3.5) is placed in
3.5ml of dichloromethane. 0.15ml of triethylamine and then 0.154g of
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15 Melting point = 165-200C, M+tH = 568; 1H NWR (400
WMHz, d6-DVMSO) a ppm 7.30 (dd, J = 7.8 and 1.5 Hz,
1H; 7.17 (m J =9 Hz, 2H); 7.05 (m J =9, 2H);
6.83 (m J=7.7and 1.5 Hz, 1 H,; 6.67 (m J =7.7
and 1.5 Hz, 1 H); 6.51 (dd, J = 8.1 and 1.3 Hz, 1H);
6.03 (d, J =5.8 Hz, 1H); 3.79 (m 3H); 54 (m 2H);

3.
3VPQ 2000/118691 2.94 (s, 3H); 2.24-2.12 (m FHT/FR2009/000083
1.99-1.82 (m 6H); 1.70 (m 25); 1.43 (m 20 2H).

Exanpl e 7:
t chiosesiphbrylbeetic ey ethphestetadra ziiasd. 2Fhd @atdraytinedSatdmbient

2R 9 - 5 digPd i el age aoFgAhed ity water
Cc Taei @rgémo e ds Zdrieboovet G9odm Nulphate \and Nh&h MvapratbdO under
t .f%%gﬁ Preepu[e G809 6f GR)uahifsHe @hysirgadamantay 2 vieeraamoyl)-
[ G|4hdilpi§2tllro-22-l-t|wnoxahn -1 -y!]pheny]}plperazlne 1- sulphgnyl)acetnc acid  ethyl
g%%; P Koo Emgg%{% tPeOf%% %5 %l)\gzﬁigeaéclmrc]je after purﬁ"cgtrl] r? %es.tiiac% column,
t BRtisA 4be(u4g (catrielr aa ﬁ)wﬂa ] dn@hi@f&ﬁéth&aém@tﬂéﬁdl?éhu%bbg WHrAmonia

(ﬁrﬁ%ﬁ‘d\?d@ ICHR G B0 S IR 8 PhY & o rvase Bhasp pyifcation

pbmmerd beihg EarfedrouDivithliL Wi ae8hbARNS grétidim vahyifd from 90/10 to
%th yl am ne and then 0.154 g of WD 2009/ 112691
F)

FR2009/ 000083 79 chl orosul phonyl acetic acid et hyl
emM+er'=ggx added. The mixture is.stirred at ambient
tenperature for 3 h, is then diluted wth _

di chl oronmet hane and washed with water. The organic

ph; aSﬁ*an§r(43{4l-[ﬂd(50%§‘o>§@dérﬁBhtélef’ﬁ@érSarﬁngB hed‘ihydro 2H-

eva reduced pressure

tg'éf 1{%?@“3(}@'9%/%"?‘%( égﬁ’ﬁﬂﬂif’l%‘?e%%'@ar barmyl) 5

30 434¢1lghy ef Otr%hla-(wl{drlppi wardxyﬁhérﬁaﬁtamlﬁté?smaym@ 41d.ﬁwro-2H-
phon)ﬁ% ce%c aci d yl- ester is obtained in

f %&"&# P‘%eély&@P?f&ZfHSf%wipfpﬂﬁ*wlm%fat%rh fyl sst@r |I$ Glaced in

COMINGT, a tétrahydRfurBRINEhalWakS @1 Whiurd and 0,008 9 of lithium
dj CCCI or onet hane/ met hanol / agueous armoni a gr adi ent

VBYYPREE MAIoNYYAE (¢ adeesd. gifes rerchion Anedicngis diedster 2 h. The
P&raaRicRdfvehisCat ieQBporaidUinden rficBd Fe%%[lf'e%o‘)w&te\"'ist éft:lc%d The

wat er/acetonitrile gradient varying from90/10 t
chgddre mpp;dq{;g@wnth 2010% aqueous citric acid solution until a pH 6 has been

grlfeéaﬁec( 4nd ‘f’s’ fren (SR RABRIAGN AR, | B 53BRY! phizde 45 dried

q‘?ﬂ%o&&ﬂ'% suighaig ey Fesieptiatedi tee dryneas pinsley | rpducsd pressure.
agbes g of trans-(4-{4-[4-(5-hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-

-quinoxalin-1-yljphenyl}piperazine-1-sulphonyl)acetic acid is obtained.

M+H" = 610; 'H NMR (400 MHz, ds-DMSO) & ppm: 13.28 (s, 1H), 7.28 (dd, J = 7.8

and 1.5 Hz, 1H), 7.17 (m, J = 9 Hz, 2H); 7.05 (m, J = 9 Hz, 2H); 6.84 (m, J = 7.8

and 1.5 Hz, 1H); 6.67 {(m, J = 7.5 and 1.3 Hz, 1H ); 6.52 (dd, J = 8.3 and 1.4 Hz,

TH), 5.95 (d, J = 6.1 Hz, 1H); 4.40 (s, 1H); 4.21 (s, 2H); 3.79 (m, 2H); 3.71 (m,
TH); 3.53 {m, 2H); 3.39 (m, 4H); 3.25 (m, 4H); 2.02 (m, 3H); 1.75-1.56 {m, 8H):

1.37 (m, 2H).
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15 0.041 g of

trans-(4-{4-[ 4-(5-hydroxyadamant an- 2- yl car banoyl ) - 3, 4-

di hydr o- 2H

qui noxal i n- 1-yl ] - phenyl } pi per azi ne- 1- sul phonyl ) aceti c

acid ethyl ester is placed in 1 m of a

t et rahydr of uran/ met hanol /water (2/1/1) m xture and

OVMID80ER/ 612891t hi um hydr oxi de nonohydr at e | CIERRIDOS/000083

The reaction nmediumis stirr$ for 2 h. The organic.

sol vents are evaporated under reduced pressure and

vExamples: acaheed- [ﬁtm(mahﬁhésmrvﬁomﬂ)pﬁﬁérﬁlzfﬂ ﬁ@l)ﬁhéﬁyl}i&w%

q@g ﬂ gltrlc CI% sol ution %a k as been
yrtar2tqinxaiingr - e aoid By awmeyraemgn@ntan-z-

Tﬁﬁmmqmmpmlg dried over sodium sul phate and

concentrated to dryness under reduced pressure. 0.015

g of

trans- (4-{4- Eﬂ (5- hydroxyadaﬁg::%?rzaylcarbanDyI) 3, 4-

di hydro-2H 1 ’

qui noxal i n- 1ﬂwIW@*§H9T<;;;€FazLﬂg-1- ul ylkﬁéetlc

acid is obtaned. 25 MrH = 610; 1H NVR (4@G™

dc,-DVSO 5 ppm 13.28 (s, 1 H), 7.29 ( J =17.8

ama glofintbEmediatk)s.2 & éfzcém'h 9 ml & tbﬁahy&k&furaﬁ dhe tﬁ@ﬂ 23.3 mil of a

(W sgluﬁo}_% og?tgw %Iug’mpqgm Iiyqque in gtr@g a(%]@ddgd ;? g° Q), H}ﬁjreactlon
Imdditih, is s'lirl)ed §t %bl@ﬁt te}n r§tuﬂe 'féﬁ' 2 hHwatér QﬂQd @thi Lebtate are

#ed S'Ft@a? qﬁoug H’wase\gls%treﬁtpd gm)ee t:&e@y:t@:_ﬂ!)th)g ﬁ;etate r‘lr'lhe organic

&bed abd A
]F?ChT/ Ie: Rg ocb%ﬁbg%%waglgéh E)J(vé tR we{tgﬂg dtey- oWP MARREL A Qibhate and

t@ﬁﬁ%"t@ T P4t has é%*ﬁ;ﬂﬁ%ﬁ*ﬁﬂ‘ ppiapedds Firomajagy aphasiiivjce on
sﬁscé geﬂl BMdb@b%HQQ%rHQdEHU't n@r'th@@ﬂi%ﬂﬂﬂb&hcﬁ‘n‘: vilth a g}\bdlent of

%ji %)ééen}s ) adamant an- 2- yl ) am de (conpound
g CabRKIethae SO BrYnariremfO/D o BBHEE anchthen,
5or2tHeSsd2:bﬁ§ %@nflélatléﬂl With &f glagiehaBy Qkﬁfo%rﬁ&héﬁlé?aé%@ﬁb/%e&anol

solution of ITthiumalumnium h e ln

éPW@Pt r&lnaofawa 140 (e 9011942, rmtqrxﬁialnmfrem plvaneli Prdd g of
artanamb[uf{ai(nieﬂ{aﬁegmbﬁ&ﬁn Eﬁaéra%mh1 -ylglﬁie%gl]-@lﬁduﬁ é}}ﬁ 2H: |

acetate are i'S extracted
tqHF'Qéalﬂen’s§ar\F?Pmlcet h%ﬂld ac& ﬁwdroxmétfm JgdamantapRademide s
abgikgyrbi ned, washed wi th water, dried over magnesium

sul phate and 10 concentrated to dryness. The crude

pladiingc poinbF i608@; MHS I B3t 'bigNMBh@@0tMHz,edeeDMSE) & ppm: 7.28

arr. qut 0 rs

gé?c!rlfl'g;é{%ﬁﬁ%{‘gl@ ?153 9t 9 Hz05H; o3 thS) = 0 Hz, 2H); 6.83
dnchI=of dranchhhdizad et 06166 r(rmt ha=nbl6 a1l VerHz, gt o) {ddon= 8.3

Lh840; Lo %?/6 aﬁdajﬁa 1&1% ggt(heﬁ?%oﬂd(m 2H); 3.69 (m, 1H);

puri fi cat
a@hﬂnmrmﬁeﬁr%n(em Rt} ared (uet/Fas@ Hz, S2H Y @3 (6aBK); N4 amzH);

(15/8%/1@1 tﬁa_% Pé&%ZZHﬁf tsr%“ 8$¥St§H| i zing from et hanol,

Example 9: trans-4-{4-[4-(2-Hydroxyethanesulphonyi)piperazin-1-ylJphenyi}-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-
ylJamide (compound No. 75)

HO O
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trans-4-[4-(4- (net hanesul phonyl) pi per azi n-1-yl ) phenyl ]

- 3, 4-di hydr o- 2H qui noxal i ne- 1- carboxylic acid

(5- (hydr oxynet hyl ) adamant an- 2-yl )am de is obtai ned.
Melting point = 160C, MrH = 580 1H NWVR (400 MHz,

d6-DVMSO) 8 ppm 7.28 (dd, J =7.9 and 1.5 Hz, 1 H)'

7O 2009/132690 Hz, 2H); 7.03 (m J = 9 Hz, ZHdT/FR266/000083
20 (m J=7. 7andl. 5Hz, | H); 6. 66(m J=7. 6andl. 4Hz 1H);
6.51(dd,J=8.3 and 1.3 Hz, 1 H§* 5.96 (d, J = 6.7 Hz, 1

H]J 144.g34f ibt@rmadibde: 7.3 |s75!a6é6 in2d 1B imi e @eﬁr&(kﬂhroiurb& and $hé120.14 mi

(B} aﬂi solyh%oé m-uum_@iumuiwgzh;(d,’qgg 1rp_.|}es’crapy@rg>ft(rﬁﬁ1l_|)@egded at 0°C.

17h4- réacﬁ%n(rﬁbdlﬁﬂﬁ) is SirrcBXR Rl temperature for 18 h. 5 ml of a 10%
trans-4-{4-[4 Hydr oxyet hanesul phonyl ) pi perazi n-1-yl

] povetRn ot p%taas”deVd’FQQeDﬂJ'aG@tﬁdRé{Vﬂthfeaff subseRMBOlY iagded at 0°C

aah@l tﬁ% rﬁé@ﬁrﬂxbéa@ﬁ”&ﬁﬁﬁ% "o -th¥! 38 %nﬁér‘ami’é’%ﬂ Mnindtel. The

2bet§r°9f26eas ﬂ@#wrﬁﬁzo‘tbtembemweremeoaqweug pbase Is extracted with

| BihQr H@sﬂet@t Thé- érghﬁlc FHh%%qu 'vfhsge§ vmh @Bter drled over ma nesium
t et r ahydr of uran and . ution

| Flpbaffaan &ﬁﬂ?ﬁnyrﬁfq%/wed éedtweti eresahsﬁd 7 Be @ruﬂe Arediud @btpined s
a&hr@@atogﬂ}ﬂwerdeéﬁtéf% 'Héij nis‘lmn?ns b ”cgﬁileﬁt o@t”Wrtﬁné gradient of

erature for 18 Yo solution

§5qmuﬁ¥hﬁ3ﬁt5m8§@ﬁeliﬁqenau% arnmnataersoh/ﬁet Stams e&/@@nttpy 90/10/1.
a at ,pC e ' j ' )
Sg 009 g3t ofC tharOAlid-DEORAATLiNENbEiBhot ) fibd 5éegmaf -yiidiRnyl-3,4
nfliRydrpe2 §U'ﬂﬁ>>fath@¢véocaém<yﬁmer¢0tdhe &aqmgwdpmae@nrzsyl)amlde is
eyptametied with ethyl acetate. The organic phase is

washed with water, dried over magnesium sulphate and
cMtle 398t S NMRI&40Q Mb‘l;cddDMséé)sﬁJme Ti?28 (ddudie pBaudct.5 Hz,

0 [ S MR;H0gH, d o I |_ut i,0
ORI SN 08 8 g8 m 5121 5%ha 15 e
di ldhBdiToimbthaned H‘et h‘zir),oﬂi bam@m Scthamnil 4 4| N-EBNnS.88(dmw = 6.2

L0/ Qpt QU

e S A 1 %nﬁﬁyeﬁai%gm SRR T B gl s 30 .
]%Th)eaWS}‘B» 87 fm, mHh)ya:oa (BH3H)i NDAAIST (e, BH¢a1rm)§mI2Hb aci d
(5- hydroxyadamant an-2-yl )am de is obtained. MtH =

596; 'H NWMR (400 MHz, d6-DMSO) 8 ppm 7.28 (dd, J =

7.8 and 1.5 Hz, 15 1 H); 7.16 (m J =9 Hz, 2H); 7.04

= ;148484 .J .= 7,8 d 1 ;
Eartole 1b; g o hidrobingrigin't gpPRanir-g axfinygrordl:
HpsihbkalineOtcdrbb@lie acid (5-hydroxyadamantan-2-yl)amide (compound
No. 51}

O

10.1: 8-(4-Bromophenyl)-1,4-dioxa-8- azasp|r0[4 S]decane

0.5 g of 1-bromo-4-iodobenzene and 0.3 g of 1,4-dioxa-8-azaspiro[4. 5]decane are
placed in 10 ml of toluene and then 0.08 ¢ of
tris(dibenzylideneacetone)dipalfadium(0), 0.061g of 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene and 0.255 g of sodium tert-butoxide are added. The reaction
medi.um is brought to reflux of the solvent for 4 h. Ethyl acetate is subsequently
added and the mixture is washed twice with water and once with a saturated



Hz, 1H); 5.04 (t, J = 5.4 Hz, 1H); 4.40 (s, 1H); 3.79

(m 3H; 3.71 (m 1H); 3.53 (m 2H); 3.46-3.17 (m

10H); 2.02 (m 3H); 1.74-1.57 (m 8H); 1.38 (m 2H).

20 Exanpl e 10:

trans-4-[ 4- (4-Hydroxypi peridi n-1-yl)phenyl]-3, 4-di hydr

0- 2H qui noxal i ne-1 -carboxylic acid

( 5w dnogmadgamant an- 2- yl ) am de (conpound l\bpé_)ﬂ/b:Rb&g?000083
JJ\ / VN~ .CH 25 10.1: 8-(4-Bronophenyl)-

44- - di oxa- 8- azaspi ro[ 4. 5] decan® 0.5 g of

1 Eﬁ@éﬁhs%ddﬂﬁﬁ%(&i@@%oﬂﬂ%noﬁe%r Qnic pthe is drled ver magnesium
- di oxa- 8-azaspiro 5] decane are aced ](.) n{n

of sulgpﬂg,?@dagpaceqt@ﬁe umprgedgced pressure The crude product obtained is
tr b%ﬂ‘la@?ﬁﬂﬁédjéﬁeﬁﬁc%t Bgﬁ)éﬂ.rtfbﬂl E%H%;d‘%r@%d oflt Qh 9 nggtane/ethyi

4, 5- bi henylp osphi'no) - xant hene
0. 2%%aig &bdﬁ@tﬁ@ﬁterm%ﬁmxpcﬁé Gr of ac&d(éebromnehenyl) 1,4-dioxa-8-

5reggggppaﬁjgdg@:ed,b%b@m%ought to reflux of the solvent
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hyl acetate is subsequently added and the
le']‘réeloé’ washed twice with water and once with a
saturated WO 2009/ 112691 PCT/ FR2009/ 000083 82 aqueous
sodi um chl ori de solution. The organic phase is dried

ov&?- nﬁ'&héb‘i"@'ﬁxasﬁrBpﬁﬁ@tfél4aﬁide%&ty39mﬂwﬁt3eﬂdlbmd®r2H -quinoxaline-

red_lég%xprceaﬁ.y ﬁ“bum% férrude product obtained is
chromat o AE-Q 3 on si PI ca el ution being carried
%r( it

ou®-3higt o rmntreevlwlél-dlamaﬁ@zesr( ul415]decaneeist placed in 5 ml of
Op

5oty OB o1 i e o

4-utyl( qstar 5 8ddeds therm 5o pf seidec tedt-ydtpyite sy bHidey, Jolitiwed by

hyslboe %%fguraémml %c'é?ate LarkPhBRXM bbaifSh § dsidiedwith 0.0084 g of

ester
t(fﬁedrbuwph@?%")e— The-readion- rs:xazasqaheatpa.as]wamrm 4 B, then the
pl rﬂ,fa%ﬂ oS

A2 ot BNROSBL 0 1 St Bhperatre iy
bLﬂC)ﬁ’Itatééﬂ: éiﬂdqualﬁijﬁhednlxmh%ls \@aSIthgwmé vethdivater and then twice with a

t
Sfuee s ARl DI ol s g o
wi SoRliugn Gophatg and cpme(rttret&d bodey| r)ephcmbbra&eureTmae crude product
t 1 th
|SHSHD 8 R 57, B’ HC A6 sDpal PR 51 win o
t dieptasieénbylt ccpttat (4/¢) Ebitert migktat €0.2% gadded-4Ad,4-dioxa-8-

t { t W
i PR e 3 WM ATl ah I B oy, S tort
THheityd egt@niscopsies® i s dried over sodium sul phate and
CoRag,Eat ed under reduced pressure. The crude product

10.3: 1-[4-(1,4-Dioxa-8-azaspiro[4.5]dec-8-yl)phenyi]-1,2,3,4-tetrahydroguinoxaline
0.27g of 4-{44(1 ,4-dioxa-8-azaspiro[4.5]dec-8-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester is placed in 3 ml of a 4N solution of
hydrochioric acid in dioxane. The mixture is stirred at ambient temperature for
28 h. The reaction mixture is diluted with dichloromethane and then a saturated
aqueous sodium hydrogencarbonate solution is added. The aqueous phase is
extracted three times with dichloromethane. The organic phases are combined,
dried over sodium sulphate and concentrated under vacuum. 0.21 g of 1-[4- (1,4-
dioxa-8-azaspirof4.5]dec-8-yhphenyl]-1,2,3 4-tetrahydroqumoxallne is obtained.
M+H"=352
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obtai ned is chromat ographed on silica gel, elution

being carried out wwth a 20 heptane/ ethyl acetate

(4/1) solvent mxture. 0.27 g of 4-[4-(1, 4-dioxa- 8-

azaspi ro[ 4. 5] dec- 8-yl ) phenyl ] - 3, 4- di hydr o- 2H- qui noxal

ne-1-carboxylic acid tert- butyl ester is obtained.

MtH. =452 25 10. 3:

In[ct2009/412¥9axa- 8- azaspi r o[ 4. 5) dec- 8-yl ) phepyilrR20boR00083

4-tetrahydroqui noxaline 0.27 g of

4-14- (1, 4-di oxa- 8- azasplrop4%ﬂdec 8-yl ) phenyl ] -3, 4-di

hydr o- 2H— qui noxal i ne-1-carboxylic acid tert-butyl
& Iaced in 3 mM of a 4N sol ution of

PART e et Dipvere-SRasRild Sldasc MIRMDY B 34scibydrprasty

a&urﬁéﬂélu@élﬂ ~cafiBXRcPd id 65- ﬁﬁroxy%%aﬁan%he%ylz&ggé on mxture

diluted with di chl oronet hane an sat ur at ed

3(2)2 aquebuensdldiddrhhyiexa§earaarimbhaldecSorliphpor-1 8. St tritahydro-
THENR@UEL 4SRRGSR 5 B ofNiERIBOhRAhdrY S IRS Wltrto en. 0.33 mi of

di chl oronet hane. The organi c phases are co I ne
drieulaping 288 0-0f1 Supiplipheseane ainaedrd: athed middesr is stirred at

VARbIL tépekatir® frol 1 Iy 4or -
di oxa- 8- azé%él {o (A)f ] dec- -?/I drmethg/\‘cjrmimédesaﬂdt%g fdtrans

ro8tineesaman nrkoioafeéherea dedwm! stfFng mnzm@aameldlmgldays The

_ R@étﬁ?@@&bwg%heg%tﬁ% faturated qUERUs Sodjum Pydrﬁgenﬁajrbonate

trans-4-[4-(1 Di oxa- 8-azasplro
?0114“@%%& 6@!9!5 Riﬂaﬁﬁ qur%fer rﬂ?@nmwlauwhata ahd concentrated to

ﬁ%@r%kéa&%@%@dhc? oblal ij::e Iﬁo%g@/ﬁheﬁr&p |ICi gzel elution

I- 4- (1, 4-di oxa- 8-azaspi ro
Aeing P%ﬂﬁf?ar%ﬁ vstfqaugfasdanﬁ au@cmrea@ﬁvanﬁfrsethancdf(ggm to 96/4)

Ghiglr@r oEif@ne @At tr%gs %”% 4”&5{@%-%%%;9ro?4?’51%c-§ay phenyl}-3,4-

triethylamne and 0sgene are

Ty dR-RHuingxgling-icaexdic  aeii thydmmedamamen-ﬂaﬂ)amlde is
obtaingd, of di net hyl f or mani de and 0.1 g of trans-

4-am noadamant an- 1-ol are then added and stirring is
MthEa#BEd for 3 days. The reaction nmediumis washed

W th a saturated aqueous sodi um hydr ogencar bonate 10
solution. The organi c phase is dried over magnesi um
§|Q|5pWéﬂé“la[ﬁd“@fwmldlat‘ehl)nl'teﬂymBMBMro-Qh’eqwmmne 1-

pREl A3 AR 2oERRRER ARG ) i ant o o

@2y or Fnetraosrét At Ketiota-§-894spirbf. 5)6£a B-yl )pnenyt] Ll -dihydro-2H-
IR 1rcarbonys gl (SR BaAfaR PR, 9 ARy o
3N sdluhgrdobhmmrmmcm inneatér. Jaelreagtionanediird is stirred for 36 h
%ﬁﬁqi{%ﬂﬁé‘%%%@g 8k aﬁtx la) saamur%?ed gque%%s %gtt:h%mnl'?)gdrogencarbonate
solation. ﬂﬂ%aqmmﬁiape s extnacted thrpd eimes]with dicblofonisthar?dd The
opdﬂn%oﬁ?dseg are combined, dried over sodium sulphate and concentrated under
vacuum. The crude product obtained is chromatographed on silica gel, elution
being carried out with a gradient of a dichioromethane/methanol (98/2 to 97/3)

‘mixture. 0.1459¢g of trans 4-[4-(4-oxopiperidin-1-yt)phenyl]-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide is obtained.

M+H'=519.7 (hydrate)

10.6: trans-4-[4-(4-Hydroxypiperidin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1- |
carboxylic acid (5-hydroxyadamantan-2-yllamide
0.145g of trans-4-[4-(4-oxopiperidin-1-yl)phenyi}-3,4-dihydro-2H-quinoxaline-1-



carboxylic acid (5-hydroxyadamant an-2-yl)am de 20 0. 20

g of

trans-4-[4-(1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl ) phenyl ] -

3, 4-di hydro- 2H qui noxal i ne- 1-carboxylic acid

(5- hydroxyadamant an-2-yl)am de is placed in 4 m of a

5N solution of hydrochloric acid in water. The :

r e VP BWOHEdP8Mm i s stirred for 36 h and t herPCT/FR2009/000083
neutralized at OC with a saturgjed aqueous sodi um

hydr ogencar bonate sol ution. The aqueous phase is

ex{CREROXEIS 84id dB-hyfiipuyadgmantati-24yl)amidieeishziased Hh2.928) of methanol

or [ r j dri i . o
o SANFoPOSHSS 8 BBl AR W eggion mosr
pr égrlﬁé‘i ab piriiant dempereture et 4 or Mydiediscsubseduiedly gebied at 0°C and

! i BOH 18,6054 i 1 ALl 8 procus s

50. mehrgmatographed on silica gel with a dichloromethane/methanol (98/2 to 96/4)
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3[1 %ﬁlgégt[g?ﬁ@_gﬁtf’gg}?gig)r(‘@fljtfaglgggﬂlg(ﬁyﬂyhi&ygibg}iém-q [ Dofibhy)-3,4-dihydro-
( 52hyaHinsxpbineateattemnyiiz-acid @diydieoxyadambatiana@dyl)adflde is obtained.

Ut oo 40108 OIS 3 oo BeeFT 7 5051 INVRAG MHe ARV & pom:

0- 2@7qdidnbxal.T aed 15 By teoxylioc(nacl €9 Hz, 2H); 6.99 (m, J = 9 Hz, 2H):

3) - 2-yl ' 0.14 f
(e B R TR BB % N ERE i oo 3 Ha: o 649160, J =
- q&Bmﬂdfﬂ_.B iz ;LHM‘B.SQD@IQZI R0 94k, ROY /4%%2@02 ( |9/=0Qs>gﬁ,3_1 HB4.40 (s, 1H),
ca : - r a n- 2- am de is
o1 S0 B i Yo P e (et Saopeim 45 2.86 (m. 2H);
s0@0artmb3HpHy&H {rede2H)s 1.addesy @h, E43; 1Bben 8RG8 (nEgUM
is stirred at anbient tenperature for 4 h. Water is

subsequently added at 0C and the m xture is
concentrat ed under reduced pressure. The crude product

obt aj i,s ch t aphed on silica gel with a

O ERBE 1 s B B 3Ry ot Sl Alpsrine4-

gr i jphenlyi]-3)4-Qi8 dio FH-qui ine-1- i i . .
t rgws- 4?§43-)? 4?ﬁ’y_d?oxy%?lgg??la?en? 1c_a ;?3x|c¥rl1lgnyl ] -a%I,d 4- di Ig.‘;:/grdroxy
o- 2OAPANIARZIATIEle 1CARPIRANG. I6AC T d

(5- hydr oxyadamant an- 2-yl ) am de Ls_obtained. Ml ting
point = 131 C, MtH = 503; 'H MVRN\ 400 MHz, d6-DWVSO) 5
ppm  7.27(ddgJ=7.7andl. 5Hz, 1 0( n&JﬂHz, 2H) ;
6.99(m J=9Hz, BH) ; A0 6/83\(m 7.8"and 1.5 Hz,

1H); 6.66 (MFIN 7.8 N 3Nz, ; dd, J =

8% and 1.(3 I-JZI ) ;01b. 'S (d,wg&;@..;om. 66

(d, J = 4.5 Hz, 1 H; 4.40 (s, 1 H), B.7 2H) ;

3.,.1 ;3.6 1H); 3.53 4H); 3. 28

4rt: ‘%‘?Eéeér%wgﬁﬂﬁ)-@P@t@;%?ﬁulmqpylﬁ]p@iﬁm%-ﬂxol 2H) ; (m

1.17g¢-c|ﬂf. 5?1—@%mr§iﬂbhyl}piﬂ&icﬁdﬁ-o?h& pldeet® i Bo rAFbf dlchloromethane.

e of Gieitulanyos 856 en (& M AbTstameRYP)gIvbebaars-added

y E?ngh?gyﬂ#dra fngc)gurdl i8%8lFr8a 2HafbidH t8hbBRtdra G8F DR ik Svashed with
water and %/hen W|¥h a saturated aqueous sodium chloride solution. The organic

phase is dried over sodium sulphate and then evaporated under reduced pressure.

The crude product obtained is chromatographed on silica gel, elution being carried
out with a dichloromethane/methancl (99/1) solvent mixture. 1.1 g of 4-(4-

bromophen_yl)-1 ~-(methanesulphonyl)piperidin-4-ol are obtained. _
M+H*=335
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adamant an- 2-yl )am de (conmpound No. 16) p\N o _ o

-SNV/ NNOOHH OH 20

11.1: 4- (4- Bronophenyl ) - 1- ( met hanesul phonyl)pl peridin- 4

--ol //] 1 g of 4-(4-bronophenyl)piperidin-4-ol is

placed in 20 m of dichloronmethane. 0.65 m of

triethylam ne and then 0.33 m of nethanesul phonyl

chiVer 200/ t12694dded. The reactl on m Xt ur e i sPSTIFR2009/000083
at anbient tenperature for E is washed with

water and then with a saturat E aqueous sodi um

c hi1az: |tmassieﬂseuﬂymxyaﬁbmaaragamylearBEm@!m-se; d.ﬁydib%dqw@fanne 1-

saodi um@ (p %'é_(ts ah hen evapor ated under reduced

prESRpyic aciq: %‘Moeé ®roduct obtained is

cm@gatfocgnaiﬂﬂﬂeb 2H-cirox&ihedBbarbBkyici 4 B91- B@ylcé‘étél* Rdplaced in
ah or onet Ia ane/ met hanol (9 sol vent

mﬁ@ﬁ'}p& digh iqroa‘neg?ang C under nitrogen, 0.69 ml of triethylamine and

b roozpazpdn e;ﬂydlﬁtm%géﬁﬁi‘bﬁéa@diﬁd' [TRe MfikiLips Pﬁ&tir?ﬂdnat“arﬁbleﬁtr fmperature

a 30 WD 2009/ 1126
P%'/ %&%@g%@bgé@me@ylfﬂm%rde and 0. 285 g of trans 4-aminoadamantan-

t r18c618m'é*a(15ed'hﬁcﬂ ethying i’d’fﬁlﬁhﬁéiné’d @ Brl'mbeHBYééctlgn ik ¥ Qashed
ui nox@a%é ne-1- carb Eyl c acid tert-butyl _ester

Betu aﬂwﬁ§°§% HegeNrmRanate:splwisRy The osganic phase

t Qa" ﬂnéwcb\bdr nﬁjr@émhﬁsd%tﬂﬁ@gnd Bonc%nffbte@fto @Pﬁ}%@ r'l‘?'lé‘%r!]@é‘ Eroduct
nltro 0.69 of triethyl'am ne and

%‘P%‘jﬂ B'é?%o%?'écaaa@!eﬁiu’“qfh@e'ﬁﬂ safiied oubwith a gradlent

stor fai aﬂcméroméh«\aﬂermétﬁamr gjew Qof @5/5? rRixtutd!€0,54 dMof Ofrans-4-(5-

h é{{?orrmm de and O. g trans -
| Oﬁ Hf?&iﬂfh%ywtlﬂmoame? 4dvercatit-ayinexalingy! -Farboxylic  acid

nwmb@twggﬂe,f,gbbﬂa&ea: The reaction nediumis washed
M l—{ turated aqueous sodi um hydr ogencar bonat e
utr

The organic phase is dried over magnesi um
sul phate and concentrated to dryness. The crude
pr oduct 10 obtai ned is chromatographed on silica gel,
ell i3 BaNeitngihydipraHsauippxaling 1l casbayylialiasist (5-oydraxyadamantan-2-
di/githigeonet hane/ net hanol (99/1 to 95/5) mxture. 0.54
g _of trans-4-(5-

h§ @ skyadaffant ariransyt-thabwstimopdamantandd-yigabamay)-§ui-dibyero-2H-
mﬂﬁgﬁ%@@fﬁ%ﬁ!&yﬁc aCii%ert oyl 2B Y pRSL& N B‘T'nloc!i?taahﬂeé%lutlon of
hydrochloric ac_:id in dioxane. The reaction mixture is stirred at ambient temperature
for 3.5h. It is diluted with dichloromethane. A saturated agueous sodium
hydrogencarbonate solution is added. The aqueous phase is extracted three times
with dichloromethane, The organic phases are combined, dried over sodium
sulphate and concentrated under vacuum. 0.41g of trans-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide is obtained.
M+H*=328

11.4: trans-4-[4-(4-Hydroxy-1-(msethanesulphonyl)piperidin-4-yHphenyl]-3,4-

dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide

0.210 g of 4-(4-bromophenyl)-1-(methanesulphonyl)piperidin-4-ol is placed in 4 ml
of dioxane. 0.206 g of trans-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-
hydroxyadamantan-2-yl)amide is added and then 0.4 g of KsPO, is added, followed
by 0.0353 g of chloro(di-2—norbornylphosphino)(2'-dimethylamino~1,1‘-biphenyl-2-
yl)palladium(ll). The reaction mixture is heated at reflux of the solvent for 20 h.



11. 3: trans-3, 4-D hydro- 2H qui noxal i ne- 1- car boxylic

~acid (5-hydroxyadamant an-2- yl)am de 0.54 g of

trans- 4- (5- hydr oxyadanmant an- 2- yl car banoyl ) - 3, 4- di hydro

-2H qui noxal i ne-1-carboxylic acid tert-butyl ester is
placed in 5 m of a 4N solution of 20 hydrochloric

acid in dioxane. The reaction mxture is stirred at
antVerilopdnpedtt ure for 3.5 h. It is diluted Mh/BR2009/000083
di chl oronet hane. A sat urat ed a%eous sodi um

hydr ogencar bonate solution is ded. The aqueous phase

i s Hertingiistsetisequenty hhlfét{sand/\ﬁhbheé’étﬁh|nﬂf<t9F@9irsE:?c5[%ht B2 to ambient
or?éﬁpﬁgagg%azﬁ%ﬁ%%gﬂcqq&l ngd, dried over sodiu .

sul phat e at t ¥ tﬁtﬁjéfe‘ gadasiand thenithg aglieous phase is
t r axtsacByditwicenyith 6thdHacelate TVha) eﬁhlc&gf g?ﬁ gﬁ&ﬁ%é@%sﬁed with

(S-QSV r adamant an- 2-yl ) am de 1 s obt
11? :a‘fjurgé\é aguecus sodiu c%ulonde solution, dried over sodium sulphate and

> |y omoefiekiéa  dmdurl b  PRERARES 1N OOk PLASLLE Beidinea s
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[ ,oh | 1-3,4- dihydro-2H qui | -
gc%fﬁ"%@ﬁ%@ya’a i’:ﬁ‘%ﬁ{ gﬁ{» ELL%B’I) g?%)i(fgb Ingieq. QOwith & gradient of a
4- @'éhlbwmmméﬁ‘aﬂm'((ggﬁ ha %ﬁj |n@ﬁ§%§é lO)g‘PIgL]Ebegf tpén%ﬁﬂggél-hyd roxy-

is1_ laced in 4 n‘b)o of di oxane.
¢ feE anesHReaY iRipetdinrybrbenHES, 4-diwetseluinoaaling-1-5-

hyahr el adia 5-Hpdrd ' DS : 0.4 f
KyPOm?ys ,add%pﬂ?roﬁﬂg\%\iggnpag‘ 2 I)%gggq%gﬁg m%g_en 0

4 .
c h'PB% gpinb= | %rmw‘pﬁég*lpﬁﬁrw)dmﬂa@mm by DMEO)E ford! 7.54 (m,
bi 2 i . ' ' i
neat ot a2 k) e P Yad Mol AR 4 ) X8 P By .80

t
266“9H1?L%679§"¢(‘tfﬁ/ Rrotdh A0t50(83) =865 idedtli,héizi $H); 6.70 (dd, J = 8.2
rgeqaient hi)hp nd i [\ X I8
br %S{"it ﬁﬂﬁ’ o8 88 e LRI L Mot Terloepgm. 2+
acet’at® Hrles8ddeu 2hhic3.¢0ém. 2He sa2fuenBH)pBASEM, 2H); 2.92 (s, 3H):

extosRcoedmt B e M.§ Bgehyl:. The organi ¢ phases
are conbiqned,?washeg &Iiﬁ]f gh)'g&?a%%ﬂ)éd aqueous sodi um

chloride solution, dried over sodium sul phate and 5

c daansridf-[4-(Bipesdirpdyisy)miperitn-TyipRemypgduct

0 j S d on.sij)lica, gel, elution
oG 2 JuinbRAME SHFERNTE BRI (S irdRyadamantan-2-yijamide
diconraLpd®lon 482 met hanol (99/1 to 95/5) nixture. 0.114

g of trans-4-[4-(4-hydroxy-
1- (et hanesul pho pi peri di n-4-yl)phenyl]-3, 4-di hydro

- 2H qui noxal i ne- ar ylic acid H

(5- hydr oxyadamant ans ylgz\@e_@ a@'oﬁ” 10 Mel ting
poi nt = 160C, MtH+= 58% ' 00uMHz, d6-DMSO) 8
ppm 7.54 (m J = 8.8 Hz, 2H); 35 (dd, J = 7.9 and
1.5 Hz 1%’; 7.24 (m J =8.8 HZ, 2H); 6.88 (m J =
7121 et -@-Brompopheryl)piresridh-4-oxdpsridind and 1,4 Hz, 1H):

85 Brordo3ofedoertily b o0, o) e Prodstir-vimormaine ar
placed in 35 mi of toluene and then 0.324 ¢ of
tris(dibenzylideneacetone)dipalladium(O), 0.245g of 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene and 1.019 g of sodium tert-butoxide are added. The reaction
medium is heated at 110°C for 18 h. Ethyl acetate is subsequently added and the
mixture is washed twice with water and once with a saturated aqueous sodium
chloride sofution. The organic phase is dried over magnesium sulphate and
concentrated under reduced pressure. The -crude product obtained s
chromatographed on silica gel, elution being carried out with a gradient of a
dichloromethane/methanol (99/1 to 98/2) mixture. 1.2g of 4-[1-(4-bromo-
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3.7 (m 1H); 3.61 (m 2H); 3.49 (m 2H); 3.28 (m

8H); 3.13 (m 2H); 2.92 (s, 3H); 15 2.08-1.94 (m

6H); 1.79-1.59 (m 9H); 1.37 (m 2H). Exanple 12:
trans-4-{4-[4-(Piperidin-4-yl oxy)piperidin-I-yl]phenyl
}-3,4- dihydro-2H qui noxal i ne-1-carboxylic acid

(5- hydr oxyadamant an- 2-yl )am de (conmpound No. 102) H
QMO 2809/11268H O CN / \ ~~N.. ~~LJJ 20 12. 1PCAYR2009/000083
- (4- Bronophenyl ) pi peri di n- 4§%Joxy]pyridin e 2g of

1- brono- 4-i odobenzene and 1 6 g of

Apttemiyp pipeddin-ddyigyipyyidiipg rarel bbigingde  pl aced in 35 nm  of
@LE _%Bgnd then 0.324 g of

tTi s(di*Benzyl i deneacet one) di pal | adi un{0), 0.245 g of

4, 5- bi s(di phenyl phosphi no) 25 9, 9-di net hyl xant hene and
1.019 g of sodium Pert-butoxi de are added. The .
reaction nediumis heated at 110C for 18 h. Ethyl

atkepat-¢t- [@(Pgubme@wemb|memdaoyl]@ﬂénW}b@4-dﬁyz§trdm|e-duﬁqoxanne 1-
wat er and once with a saturated

a‘iﬁﬂg%’f}’gc %‘a%ﬁrmj“%’h?%‘? de sol ution. The organi c phase
|ﬁz@r |oeM-pw@:tbrﬁ&@aﬁémywpwhmmwsxﬁ@ﬁ.dw@rae@rmécfgdem 20 ml of

%f reduc The, crude uct obtained is
Rt SOP I HE8 46 oL 34-SlaviydrSH-BppR e deragodic acid fort-

ciautyli exleroig taddleti Nthenar. 848 §1Hf sdbliuh fert-butoxide is added, foliowed by

SE#BQA or gnet E‘zane/ net hanol (99/1 to 98/2) m xture. %
8197 BRlRAkIR, aRpIaiR0aNd 1hes pddition RSOGO 0GRS g of

rhgen-bLt)prSdphine: Fhy reactibR Yikidieie HRERIR1BLAE tbr 6 Mikbating is

f“%’aefﬁ%“g‘w'ﬁit%q D2 MpIdRys BIoveht BRGK-t ambjgt derppgratirg agg ethyl
hatdtate Hagded) OPtRl inB@urd -is WRHIsREX YWicE vl Wafef ahd INGYY twice with a

est er é 2 of , . . . . .

zﬁaﬁ%a'(e %‘alg‘f%ﬁh%mw gifRsiceaseiution, | They praanicd phaseajse dried over

Fﬂo&ﬁm@l supha@ &hd ebncerirBidl OberOaldR BresBurB44h8 @lide product
4- dlcgédro 2H UI noxal i ne-1-carboxylic acid tert-

lﬁp[t%;ne tq_plrorpgto @@bed opsiipa gek etyitign Beingsarrips out with a gradient
tegrd dieblbfthétRanmataag) iefgﬂl &PW/@E Rixedf@. Q- P&%fq {Q,f 4-(p¥rﬁ:hn 4.

?I | adi um acetate, and then ad ion is conhple

Y piRerigin-Typfanyia. Aoahyqir;)p%bgwﬁpxﬂilneﬂh@rb@%@@m tert-butyl

rasidr Uk obaindgat ed at 150C for 6 h. Heating is

subse uently halted, the m xture is brought back to
Tf'terrperature and et hyl

12.3: 1-{4-[4-(Pyridin-4-yloxy)piperidin-1-yl]phenyl}-1,2,3,4-tetrahydroquinoxaline
1.1g of trans-4-{4-[4-(pyridin-4-yloxy)piperidin-1-yliphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid fert-butyl ester are placed in 15 ml of a 4N solution of
hydrochloric acid in dioxane. The reaction mixture is stirred at ambient temperature
for 3 h. It is diluted with dichloromethane and then a saturated agueous sodium
hydrogencarbonate solution is added. The agueous phase is extracted three times
with dichloromethane. The organic phases are combined, dried over sodium
suiphaté and concenfrated under vacuum. 0.87g of 1-{4-[4-(pyridin-4-
yloxy)piperidin-1-yllphenyl}-1,2,3,4-tetrahydroquinoxaline is obtained.

M+H*=387

12.4: trans-4-{4-[4-(Pyridin-4-yloxy)piperidin-1-yl]phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamahtan-z-yl)amide



acetate is added. The m xture is washed twice with

water and then twce with a saturated aqueous sodi um

chl oride solution. The organic phase is dried over 15

sodi um sul phate and concentrated under reduced

pressure. The crude product obtained is

chr on silica gel, elution being carried
outw{zﬁﬁg‘?‘g@ ient of a dichl oromet hane/ met REAGTIR2009/000083
(99/1 to 97/3) mxture. 1.1 g g 4-{4-[4-(pyridin-4-

)p pe yl 1 phenyl } - 3, 4- di hydr o- 2H qui noxal i n
Qr‘?i'o&{f’l ﬁd%@*%ﬂ?&wmmmn w&pr@enyaﬂ& 8dtiatralmydiro@onoxaline

I\/Hrb ﬁl%%@d ¥26 @il of dlchloromethane at Q° gl R 5% mi ftnet%?l:plnf afd 0.123 g of

! % ridin-4 on ) pi peri
3 ZF'I]P R 8% eﬁio gp,nﬁgurelislstlge@fat amblent temperature for 3 h, then

4 4
Eg,r Tn%mydcfr g:h;btl_iéym}gm%g)@g ?%&é Q?(W éQﬁrt'r%H s %n‘ﬁﬂddaﬂgﬁr%la}n 1-ol are

t eﬁddﬁﬁtaﬁ'fj sdigingr s dpainigingddar 23 hlE'hmreaIﬁloa rd@diiwolisimiashed with a
of safurbedr Skt | Hdffh gnr}ffgfb In0XBBfate I utfoﬂacrth'eogrq?mcl phase is

mxturels stirred at nt te erature
s dFPf VU MATDeSiUMcHviRhaterand mecemr@tetmwndranm Jhataeade product

aq BB eHiFedS R 'cHFBmé'tM&rraSHS@Ccﬁ{ k%ﬁlggt ﬁ rIS’ %llLtﬁBh ol'S'enH%I %‘ﬂﬁeead ‘out with a

The aqueous phase Ts extracte

di SR A endipfloromeshanedaaihenpH38/@sto 041 %) onikiune d).045 g of trans-
10dr 4ed- [@Xﬁfncﬁ'pﬂiy pfdéJnF a{( gyﬁ'{%ﬂ}/ ﬁ@%&@%&rgtﬁpqﬁm&%lme-T -

vacuum 0.
y| ERRPPYBY 19@!0! 5rhYﬁ£WP@ﬁfeﬁlth$ 23yl )aniidadistabtaimddy dr oqui noxa
i peH*ssgpt ai ned. MrH =387 12. 4:
trans-4-{4-[4-(Pyridin-4-yl oxy)pi peridin-1-yl]phenyl}-
3, 4-di hydro- 2H qui noxal i ne- 1-carboxylic acid

( 512xdfr%@-g@[)&3g§e&%@ﬂﬁ%'ﬂﬁgjpﬂ%ri\§9 PR Hehd 8 U dinydro-2H-

PCT/ FR2009/
15 1. quinpxalingireagboryiic 9eid (5 pdrpeysddmantany2- y;pmnw} 1,2, 3,

4- h 0

RSy N aReA Aoy B RSPl ichieny & detinvaro-2++

0. 44inoxgligg-1- ctarquhrsg@ﬁésay@ommanﬁmzm)mmes blaced in 7 mi of

st ur hen .5

Ofétglﬁaﬁgtﬁta?ﬁﬁﬁgﬁo il angbgb g Blgtgl}u:?n oxide' Hhd {)05159 of para-
t rtalienasuphanis daidampaphyidrate areeadi:!eﬂdd'daé r@adtlcﬁrt h'retling is stirred
i cLio .

20 | TR B 11 od? D orD AR Re TR 43 B8 e o
soZ ltn bre repedion mgstiting nsppameduau 0°Qr dvedl 20mE bf maquams sodium

S 0 to d
oroard Sl BRERY RhThed BatatiARY wiiecrqd-cad papssure. water
elaﬂdl dishloesmethane raredactniet:l Wiheh aqueoyis aghaat |soéxt?acted twice with

an thanol (98/2 to 90/10),6 m xt
%&B%&‘a{ﬁr aﬁéh@e Pfganic phases are comt;ingd c:h')|(¢.=:du over magnesium

25 4-smahpta (@ydi obncemraﬂedxyeapudp,efee@ll MFHe yérha@eavddhcﬁ otéined is
héﬂhy né Ogrégbgm f)éfﬁ?qj%lblpglgggﬁragq]@@t with a gradient of a
dlchloromethane/methanol/aqueous ammonia (98/2/0.2 to 90/10/1) mixture.
0.003g of trans-4-{4—[4—(piperidin~4-yloxy)piperidin-1-yl]phenyl}-S,4-dihydro—2H-
quinoxaline-1-carboxylic acid (8-hydroxyadamantan-2-yl)amide is obtained.
M4+H" = 586;- 'H NMR (400 MHz, ds-DMSO) & ppm: 7.27 (d, J = 7.9 Hz, 1H); 7.11
(m, 2H);, 7 (m, 2H), 6.83 (m, J = 7.8 and 1.5 Hz, 1H); 6.66 (m, 1H); .49 (m, J = 8.2
Hz, 1H); 5.93 (d, J = 6.2 Hz, 1H); 4.40 (m, 1H); 3.84-3.42 (m, 9H); 3.21-2.73 (m,
6H); 2.12-1.11 (m, 21H).

o
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MtH =580 12.5:

trans-4-{4-[4-(Pi peridin-4-yl oxy)pi peridin-1-yl]phenyl
}-3, 4-di hydro-2H 15 qui noxal i ne-1- carboxylic acid

(5- hydr oxyadamant an- 2-yl ) am de 0. 045 g of
trans-4-{4-[4-(pyridin-4-yloxy)piperidin-I-yl]phenyl}-
3, 4-di hydro- 2H qui noxal i ne- 1-carboxylic acid

(S(Vﬂﬂﬂ)ﬂaédyaﬂ&?mnt an-2-yl)anide is placed inpcTFReb09/000083
ethanol in a Parr bottle. 0.005 g of platinum oxide

and 0. 015 g of para- tol uenestl phonic acid nonohydrate
aExanuded3: The Iremﬂ-l-[ﬂl-ru-l(fﬂdthﬂﬂebﬁ!pﬁbh&l)?i%e?é%%#ﬁQﬁ]"pdh%ﬂyl]-?:,m
or an

at anbi ent tenperature
P Bty S Raiis, R earayiiconuarion niksoptylsenipoadamantan-2-

ayl)afide/ @on7pdiihd No. qSiy\l aqueous sodi um hydroxide
solution, filtered and then concentrated under reduced

pressure. Water and dichlor hane are added. The
aqueous phase js extract ed t W|th
di chl or onet hmga_ Sare_co ed

dried over rmgg]es\l_u_m t at ed to
dryness. The crude product obt al nedHl N
chromat ogr aphed on silica gel, elution being carried

ol3. 1uirars-&rAgrimatidaniantdnea - carboxyhc acid
gbf?g?&%ggﬁsrgane—g-a nl / a Saér,rrg? I2amrg1gls);/|§/s%n%d for 19 h
tmradesam HAatbspbérpen itiok pre@eud:eaw)mwla@ium-én-wdr@mw's g) in
Tsélan%r di Dy g’?‘f’ﬁ ﬂgl noxal.i %. a‘bPﬁ xylic acid

Vdr oSy USRS f"ym%l?ns&lé] P big avsReadedsoligh g first of all
a‘Bered Bff 1R vgatﬂh@d Mth, melthaPbSBenSit &p{ﬂ(eﬂ 7|n (2@0 L & v?atgr and
"fﬁg p%"%d L'I_IZ oh3 ﬁfba&rﬂél g?lt(aﬁ-:id cifE&Thegl?It@e qﬁ:onyentrgeg to pi[g/ness the
TESIdUS .19 Zaked, ug i a6srﬁaiHam01|h’t) of ﬂ';e{%hr{omanéhhen S dhite Blid is

i%%%%ﬁ%&% é&f’ﬁ‘@%cﬁ%@r Fég’SEﬁa{’n%lfé ths- ggpecyég trans-4-

tmmneadbnﬁmamb-immbaﬂ&%ﬁdoﬁr@mka.m@er azi n-1-yl ) phenyl ]
-3, 4- [ E'yrrflgg H qui noxal i ne-I -carboxylic acid
(5acet'yl g amant an- 2- yl )am de (Conpound No. 137)
0~00 -SN/-\ NV / NN</ OHvVJ .n,H5 13.1:

tr mantane | -carboxylic aci

13%22@83%'@3 iYCi%‘?%Jé/m'PQ)aa%mént@eed-camoqhwd) is

St | rrMnﬁaﬁm&ohdamaﬂgﬁeﬂfba%)ﬁﬁm%El?jer gr R\ th%g 6 mmol) s
ar coal Tg}?

ss?«é R‘BHéO% | 1 adi um on
give tH£h DN iaqug A sdurg aygqum sclwtl@nsamb@nug@ ml of
slivixade i gve fadded. ditdutyl) carbonate (25.99, 118.9 mmol) is added. The

reaction medium is stirred at ambient temperature for 16 h. After evaporating the
dioxane, the aqueous phase is extracted with dichloromethane. A 1N aqueous HCI -
solution is then added until a pH of 4 is reached. Extraction is carried out with
dichloromethane. The organic phase is dried over MgSO, and concentrated to

dryness. 10.5g of the expected trans-4-(t-butoxycarbonylamino)adamantane-1-
carboxylic acid are obtained.

[M+H"] = 296

13.3: trans-(4-(tert-ButoxycarbonyIamino)adamantan-1-yl)carbamic acid benzyl
ester

trans-4-(t-Butoxycarbonylamino)adamantane—1-carboxylic acid (2.0g,
8.77 mmol} is placed in 13 ml of anhydrous toluene under nitrogen. Triethylamine



filtered off and washed with nethanol, then it is

taken up in 200 m of water and 10 the

pal | adi um on-charcoal is filtered off. The filtrate is
concentrated to dryness, the residue is taken up in a
smal | amount of nmethanol and then the white solid is
filtered off and subsequently dried over P205. 5.4 ¢

of Wae0egaesed trans-4- am noadamant ane-1-c

acid are obtained. [MtH] = 196 15 13.2: PONKK2bG0/000083
trans-4-(tert-Butoxycarbonyl an@‘%o) adamant ane- 1- car boxy

| i ¢1 ac i, 7t45anmo|§-umdae@dmmé@%9 djp g%yﬂ)@d%wa%lzﬁe (1.61 ml,

%JE"” 6 9%% di ssol ved
aque Sbdi IBRi Hedisg 6 | B?ﬁt%daft Feftux7ornR hof IN  sodium
d| bamwx&reanaﬁﬁ@ﬂ aidathrﬁgmgbrl 3.36 ﬁ{n%rmttﬁ J( éréﬁje?ds Yeating at reflux

IS added 0 reaction ne

st |sr9°@an%ez3 fh19i e rftiter bidiolvaisiang xdiactian with Athybacetate, the organic

5 evmweakl WasHedewitt b ated E&e%ﬁy%%ﬁmp%ﬁiéﬁdé §ﬂ&ion dried over
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p g ted wi th dichl ororret ane. N aqueous
90 8n A€ (FPReRitRIed it idwnasimﬁfe Actuge r @aerhust]. obtained s

EX&Hraﬁ'fatdyﬁadlﬁdcéhrélﬁ’éb &t ¥iidh 8%!@“ QFn%HEU}aG&Pe §rad|ent of

dri ed "over concentra

ic i s
drga@ggongefbar@!@thﬂf ageiatelmpfian@din heptane varying from 100/0/0/0 to

I B T g o

t r S PENRYL eEet 38 ROBTREPDD AY KT i) Bdaneliof Benzy gicdluar b
am c aqv+ I-bEE%dG ester 30

trans-4-(t-Butoxycarbonyl am no) adamant ane-| - car boxylic
acid (2.0 g, 6.77 mol) is placed in 13 m of

Ona A (I ARhR R Ran D DR ¢ By A lidnarice
i s addeH2ns-A-{tekBytaxycarbpmespinglademaotant1-ghdadzangit 5md benzyl
mester7(14£5 gmepb? mrﬁélﬁnsfﬁéﬁéd @”4:0%;% u&laﬂsgﬁ?%iakg mmol). The

reflux fo sodl um
al "ERFHioP "('%d'ﬁmr‘ﬁ St'@@@t arnient tE@pElhiélne dordekl. Themc:pgatatobtamed

r 6d | filesred %ffCQr'iH 'rfﬁ%ﬁ&j Wit cfbxine Al 68'a wq’:a%lsy(%'aﬁﬁﬁé]agdalwgantan 1-

extraction wt acetate, {18 organt ¢

W Clar oGl w%bewueetee@m@mwm asedbiamedhl or i de

sol uti gQ+Hdfiagqover MSO4 and concentrated to
dryness. The crude product obtained is

chr omat ogr aphed on S|I|ca geI eIutlon being carried

s T e Pl e B P PR 7 o 2+t

0 ARNZX&ing- BearbodElaming) adamantan 1-yl]carbam|c acid benzyl ester

LT ans- 4a Gk QuibmHLANYRH HRBY B L) R LRTRALAY ;! -y ) carb
tetrahydroqumoxahne (1.1 g, 2.85 mmol) is placed in 90 mi of a 50/50 mixture of
dichloromethane/saturated aqueous NaHCO, solution af 0°C. 20% phosgene in
toluene (2.33 ml, 2.95 mmol) is added. After stirring for 1 h 30, the aqueous phase
is extracted with dichloromethane. The organic phase is dried over MgSQ,. The
crude product obtained is placed in 45 ml of anhydrous NMP under nitrogen.
Triethylamine (0.82 ml, 5.91 mmol) is added, followed by trans-(4-
aminoadamantan-1-yljcarbamic acid benzyl ester hydrochloride (1.15 g, 2.95
mmol). The reaction medium is stirred for 48 h and is then heated at 50°C for 2 h.

~ After hydrolysis and extraction with ethyl acetate, the organic phase is washed with
a saturated aqueous sodium chioride solution and dried over MgSO,. After
concentrating to dryness, the crude product obtained is chromatographed on silica
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10 acid benzyl ester are obtained as a mxture with

0.5 nol of benzyl alcohol. [MH ]| = 456 13. 4:

t rans- (4- Am noadanant an- 1-yl ) carbam ¢ aci d benzyl

ester hydrochl oride

trans-(4-(tert-Butoxycarbonyl am no) adamant an- 1-yl ) carb

am c _acid benzyl 15 ester (1.85 g, 4.07 mmol) is

pl av}f@d?qoﬁ”éﬂﬁﬁ@-b in dioxane (17 n, 69 mol).pdHRR2000/000083
reaction nediumis stirred at S{Tbl ent tenperature 12

4 h. The precipitate obtained s filtered off and

r i @8k cPllionh being xeameed bU35Vli@ @fgradlent of metha 9l n dichioromethane

trg 4 a g am c aci zy
est gr?m& férelgilc E%O?c?g@ 3%}5& §+ &%3{4 [ﬁ%ﬂnj‘-tmnsﬂijphowl)mperazm 1-
13ylphenyl] 3 4-d|hydro-2H-qumoxaI|ne 1- carbonyl}ammoéadamant?n -1- ygcq{bamlc

eny ?b%ﬂ?ﬁ%é‘ﬁ% dofaipdt Nanesul phonyl)pi perazin

qui noxalM+t¢-] = &3% bonyl } armi no) adamant an- | -yl ] car bami ¢

acid benzyl ester

1- _54 (4- (Met hanesul phonyl ) pi perazi n-1-yl)phenyl]-1,2,3
3 S;j;ﬁv@fwg MesarisQphoaylbirbrazin-9) BRENA-J 2-dHy B2SgH.

d| Ioré?rééflhc i 'Zﬁ%ﬁ’%f RS aebeadamentas-2edlagtdon at

ocC. zo%qﬂsdég{aﬂnp (MF(Mdthﬁdégmﬁh&r%n 3§Fée é“"aﬁ&'@ éWﬁlﬁ)atlséﬁydroéH—

tl
s é:é(t FaC ‘“it Ssalheppiam Iagﬁm?ﬁﬁﬁahé’kwl@rag:mbmzphe&ter (1.34 g,
mawlpisepl @4.19The I ggaicC 9
D33 b Bl A S e PP it St e
Triet g/f’ama aneglah C?ﬂrp"/"t%(b@ rirol 9.2 immall dard, adcbldl dwedreaction

b ch &4
yn lanss (héa ameﬂma&?:rnggt ‘(ﬂ'ilb i’g)@: )é:gﬁ%gﬁnoﬁ Qﬁ 91e:mg15ed with

dro
react i g(rﬁs';ﬂ@l Uﬁ? ﬁ’éet VEegs fad'F“XTdJSB With tfep «Bme!:taeirprbmm ed taken
abip50Ca froixtule fof watbt @hd hyieh NEHEX
ehirby 26§ AL e tvrwe or gani ¢ 'gbg?éhcﬁ”g \(j-gg ﬁ%@&b% ﬁgouzf hikture is
sat ur at eg 'iedhérbsdgg ’§&8&%%WHF idigblosernethane 'lamdacpheoe@lphase of
otherfitkgiS@ibasMddowith § eBANED abihdtls sgdfgjnwwg%ent o%gt‘éds%,ut,on

pé'gcg% 1%@9@%%%&%3 rélggg%g%lcoll%tlm iobordemicnghases is
ceambioet adrtsdvéiich nfactiegideQlioiRdie Hh ﬁ%bgﬁ%ngate& pder reduced

r oget han varying from
élrcé% e Eﬁ? 4:r1< pmqggggtgw@ﬁys)qbrmtagnaphéd on smca gel, elution

b kled3, dutd B
oot s Socg Gl e
(0]

?rﬁﬁg}? e WrH vairgn9 13.fem 100/0/0 to 90/10/1
{dahorginéthadd: gh eraz o-1zyl)
o aass PRSI 8 ) e
(S[U}F’ By! %{?FFHB&d)d}P&ﬁDHhSQ %Mﬂe}umoxahne 1-carboxylic acid
(trans-5-aminoadamantan-2- -yl)amide is obtained.
[M+H"] = 565

13.7; trans-4-[4-(4-( Methanesulphonyl)piperazin-1 -yl)phenyl]-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid (trans-S-acetylaminoadamantan-z-yl)amide

4-[4-(4-( Methanesulphony!)piperazin-1 -yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1—carboxylic acid  (trans-5-aminocadamantan-2- -yl)amide  (0.26 g,
0.46 mmol) is placed in 4 ml of anhydrous dichloromethane under nitrogen.
Diisopropylethylamine (0.18. ml, 1.01 mmol) and acetyl chloride (0.03 mj,
0.48 mmol) are then added. The reaction medium Is stirred at ambient temperature
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trans-[4-({4-[4-(4-(Methanesul phonyl ) pi perazi n-|

-yl ) phenyl ]-3, 4-dihydro-2H 10

qui noxal i ne- 1- car bonyl } am no) adamant an- 1-yl ] car bami c
acid benzyl ester (1.34 g, 1.92 mmol) is placed in 19

'm of methanol. 10% Pd/ C conprising 50% water (0.27Q)

and anmmoni um formate (1.21 g, 19.2 nmol) are added.
THeO2eagtnese1 nedi umis heated at refl ux forp@r;hRgd'dgeoooogg
Pd/Cis filtered off and then rinsed with nethanol
Furthernore, the Pd/C, as a M%ture with the expected

pfcmdtB:h After hpdrelysid Swithd al SatérafBdX blicouRl soMRire 'hyaRfhencarbonate
cI Jé 8£ret hane. The het erogeneous mnm xture i s
fF‘PF %

RQUEPHSHPRGSRSS rtraSted 41 ethylaretalp+ Fhe organic phases
darehb@mblﬁécﬂ hage .wakhed ammeats%unat%aeaqﬂeoué kel ERIfide SSiution,

CLI ed g%& a saturated aqueous sodi um
3 e Db e Sicanirnd larvnass: Aen sde ardset ablained is

dcmbhetcsyﬂamanan difea Gl ! é’lﬁflcbrprbeﬂg ‘?.:"aH%B' Sutp%ﬁeﬁ gradient of
i ne dri d over magnesi um sul p hate and t he
%‘?‘F’Eéﬂ &&Qme@'ethaaaummeofweeéu fe. 107heA’6eru¢réuratlon from
pé ol btoai guedg i of C hf[[@l”@-t(rﬁ%@ﬁgﬁﬂp%ygﬂ: Fér%% n9R{Hphenyl}-3,4-
tion  being carried out with r adi of °
H quygwu@gq;ge -Arfprexdlis n agidehl 8mﬁ@rmﬁséammp9d.mgantan-z-
f yimid® R dHtdiné@ 90/ 10/ 1

(di chl or onmet hane/ met h1anol / aqueous ammonia). 0.77 g of
My 5° @nﬂﬂ'hldn]e- 607; 'H NMR (400 MHz, dg-DMSO) é ppm: 7. 34 (m, 1H),

Sr2808dd BbASKES! g HYAADRE NS, 1, 748 Y 318 765 4. BRY 683

car oxyl I
(trm.anz 78 la{mandacfaHanﬂ-a)nGZMh') amn 49 Hsandt 2 HEdH) [MSEI (double

51
]?Oatjb%qf [%% (“:N}ed haneszf-'B)hgf‘ig)ﬁ )dpr"pe§ 3715 1’1'03/:? f%lﬁ'@ngm 3.75
((31 ,AHHi Bybdr (o3, 2?|¢+H) GUA7niox BH)ne: 91@2 (salegag;wga o% SGJOd(m 9H), 1.76 (s,

a - a amant an- 2- am de

4®Pﬂ%ﬁ%§ﬁf’i§h&’ﬁp hyl ) pi pera)z/i n-1-yl)phenyl]-3, 4-d
I hydr o-2H qui noxal i ne- 1- carboxylic acid

- 3, ap.noad n- am
Eabisls 342 F R R sty DBt resertr iicimzned 3.+
udibhedror2H -aiRsxalin@it-carp bRyl Q&lb)(h%%’riﬁﬁnéga&&naﬁian -dyflamide
r(ﬁoh,) ag@ ac%l chloride (0.03 m
thamPRyR o- reaction mediumis stirred at arrbl ent
tenperature WO 2009/ 112691 P R2009/ 000083 92 for
18 h. After hydrolysis with %éurat ed aqueous sodi um

hydrogencarbonﬁte ol u eous phase is
extracted wi SeNhyI N éta N The—%

rga phasgs are
conbi ned, t washed ur?ﬁv@e s sodi um
chl ori de solutlon drled over oncentrat ed

. d Th duct bt d
ot R A %ﬁwé‘éq—zﬁauﬁio?%mekipw@owprac@den-

butyl eteh a gradient of methanol in dichloronethane

\égrgy ‘ng fromO0%to 10% After trituration from
of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester are placed in

430 ml of N-methylpyrrolidinone at 0°C under nitrogen. 30 g of potassium tert-
butoxide are added portionwise while maintaining a temperature below 10°C. The
mixture is stirred at ambient temperature for 1 h 30 and then, at 0°C, 850 ml of
water and 800 mi of ethyl ether are added. The aqueous phase is extracted with
800 mi of ethyl ether and then with 400 ml of ethyl ether. The organic phases are
combined, then dried over magnesium sulphate and concentrated to dryness.
300 mi of pentane are added to the crude reaction product and the heterogeneous
mixture obtained is subjected to ultrasound for 5 min. The mixture is placed at 5°C
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acetonitrile, 0.184 g of

4-[ 4- (4- (et hanesul phonyl ) pi perazi n-1-yl ) phenyl ] -3, 4-
di hydr o- 2H qui noxa |i ne- 1-carboxylic acid
(trans-5-acetyl am noadamant an-2- yl)amni de i s obtained.
10 Mp.: 250C [M+H ] = 607; '"H NWR (400 MHz,

d6-DVSO) 8 ppm 7.34 (m 1H), 7.29 (double doublet, J

=VBOI2008Md289% Hz, | H), 7.16 (m 2H), 7.05 F(GIT/F%bbegxooooss
6.83 (m J =7.8H and 1.5z 1H, 6.77
7.7 Hz and 1.4 Hz, 1 H), 6.52% double doublet J =

8f& 4azh amtﬂllth]anéthéﬁollcmbﬁ'lte@d%ﬁ (Nasheb fAree tikné#wst#b&nt qe 47d then

ng%‘; 5@40 %4;’-” 55 3}6% 4 5995"'@9?%&111) y!) %d(hydro-ars-qgmxanne-1-
1cébokyhic akid) tertbudh ebtdr art BbtaiRd@npl e 14:

%gég (4- (Et hanesul phonyl) pi perazi n-1-yl) pyrl di n-
ZE@I"T' di hydr o- 2H qui-noxal i ne- 1- car boxylic acid
(5- car banoyl adamant an- 2-yl ) am de (Conpound No. 149) 0

~ il /| CN-/ NHZ ..,, 20 0 14.1:
%" %I%#é‘WH‘PHC’ErRﬂWDBPﬂrﬂainhlrﬂbnyﬂgﬂEmli -Adxdihydre-2H- ¢

aqnhndgdhh@—ﬁéérﬁb&yﬁé heid RaH-Blityesh&r 30 g of
noxal i ne- 1 car boxylic acid

t%‘?ﬂ Qut%/ql étbé&‘l‘JaiPS@'dm -2y 4-AihydrgeZHivippxaline-1-carboxylic  acid
Bl:i’fetidglhdr%;]k{rfé?ﬂdl gy Sre4-Re dgoigyr%gﬁfogglg%ﬁﬁgﬁﬂe a?é\zIP@:cgé in 118 ml
fttP@Jeﬁﬁ.aﬁﬁéﬁw AgS# ?fe‘iﬁ'ﬁ@fﬁnayf@eﬁéamwnmﬂlmallﬁwwmfﬂkﬂuf g of 2-

g?c%ﬂgﬁégggh&phgim %Hﬁ&g?ﬁb@wﬁﬁ d‘n‘&rS?a é: f%o?lﬁﬂ'a et?ﬁgutox;de

a¥Getfdefh d hagirastian pieginis hertadast é‘dIOW tf¢r 3 80 Etimi Eu:btate is
edUbsbqedriigradand ahAqhe %%thre“%%%@#eefo Ifst%{h \?Et@? and OAge with a

n%?g tﬁc Eﬂ@%?%hgécguran@'@@%swwm eT:ha organim ebase EOdﬁe@ over
'fha@iesnent §ikshaté Carfd@dcdtratdle LE}HHFjereH 9“ SBIt dé crude

and .t he het erogeneous m xture obt ai ne

(RSOGO tENRS Khroralagraphethen siliga el elt@orp bamgmameMt with a
QORI 1L R I t hen

WEB: por 5 e OF hoblEA oIy SCtHiS (0B o8 oy 8y 1 G ' 54
RRAIRXYEaTRORNPIPEraRin- éd")m’nddlrl)Z:Yﬂtﬁr4-5rhhdr035-l-gumbxaime 1-

%aé&xprcog@@w,-g 5{“? e%téf'la}eg irdghydr o- 2H-qui noxal i ne- 1 -

chﬁ\r box I|c acid tert- buty ester are obtai ned.

14.3: 4-(5-(Piperazin-1 -yl)pyridin-2-yl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid
tert-butyl ester

3.08 g of 45-(4-(benzyloxycarbonyl)piperazin-1 -ylypyridin-2-y]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester are placed in 240 mi of
ethanol in a Parr bottle. 2 g of 10% Pd/C (50% in water) are added. The reaction
medium is stirred at 35°C under 45 psi hydrogen for 3.5 h. It is filtered on a
Whatman fiiter under an inert atmosphere and then the filter residue is washed
many times with methanol. The methanol is evaporated under reduced pressure.
3.57g of 4-(5-(piperazin-1-yl)pyridin-2-yl)—3,4-dihydro—2H-quinoxaline—'l-carboxy!ic
acid tert-buty! ester are obtained.
M+H" = 396.6

14.4: 4-[5-(4-(Ethanesulphonyl)piperazin-1-yhpyrid in-2-yl}-3,4-dihydro-2H-



MFWE392.0 5 14. 2:
4-[5-(4-(Benzyl oxycar bonyl) pi perazi n-1-yl)pyridin-2-yl
] -3, 4-di hydro- 2H qui noxal i ne- 1- car boxyl i c aci d
tert-butyl ester 10.12 g of
4- (5-bronmopyridi n-2-yl)-3, 4-di hydr o- 2H qui noxal i ne-I-c
arboxylic acid tert-butyl ester and 5.7 g of
4- (BorzOpoaxgear bonyl ) pi perazi ne are pl aced i :
10 of toluene and then 0.95 g of rbé%R%OQIOOOO%
tri s(di benzyl i deneacet one) di paP4 adi un(0), 1.7 g of 2
d| aqyirogditeyl-pirospiit Ber2en Butyflb&et hoxybi phenyl and 3.5
f sodi u{]g’tafrt but oxi de are added. The reaction
t%rﬁ i PREragin- phieyidin-23yhh3, 4 milygiro-aidetuirioxaiire-1-carboxylic

sub&elqltm'nblhtyl ek disafhdeRe i d(t Al 'r%uﬁ@ﬁ&?cﬂp%%cﬁasw th mi of

and wWth a saturate aqueous SO
chf"(‘fh

FfanetBRTR PG AICPAcfoloweh by 05 B! rtmtlmylare:me@ndrrnélﬁz 0.23 mi

5 nagﬁe&ylsmpﬁ@ﬁ)@f&ﬁbﬂdémﬁh& Pé’é“cﬁ&li E?)[‘lﬁr% grg‘i’l?r o UGt temperature
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?Hf% The crude product o
°6 de prshed vise wltbaw@en anckbotd with esatgratsarr sddidn chloride

outolmildrh ahd herdli 81 Ol%i?da L%% Fe‘aueéd h&F%ﬂ?ﬁl eotéy g of 4-[5-(4-

at e &90/ 10 to 0/ 100
@&(Rﬂ esRpkembaRerazin- b‘é’)Mldm-.z_yﬂiB)Jp}ydehorﬁl-qulhbxaﬂmé-ﬂd|

hy@hrrbo@htaauwebﬂyn@stérlsoﬁlﬁf@%égg'g fi‘Z'g tert-butyl

teh Bbtalned 20 Mt
M (Plg% azin-1-yl)pyridin-2-yl)-3,4-di hydro-2H quin
oxallne l-carboxylic acid tert-butyl ester 5.08 g of
(4- (benzyloxycarbonyl)plpera2|n 1-yl)pyridin-2-yl
{fgﬁ 1-Be4dEHipnesuippenylipipeseain- hyhyridar Dyl |4, 8 4aetr shydro-
te:ftﬁndkl'alir}d ester are placed in 240 i of ethanol in a

beré bott| e. of 10% Pd/ C (50% in water) are added.
298 8acof on4- ﬁ%&(&lh@ﬂ@@homﬂb@mzu@wl Jorttn-24%-1sdihydro-2H-

PiksssmtocsRo wkd o041 35578 0 1 ALEER gt o
r Q¥frgGRloric agiddm g@xamﬁaﬁgnetreaQ@nvmrxihramtshae@ bt ashbiént temperature
m‘ﬁém 3ol it 8 SMRRQLAIH WA htel CTNES IR ES uprree:ssu§eo a3;1d zhen a

setyrqtgqﬂ FEUE2us sediym) pydrogenvatbonlaje Soldtish Ry di@ed HrHiBBueous
Oﬁﬁésen% bxﬁ?ét@c?’fb(ﬂggctlrgééi ﬁht &%ﬁlf}bmeﬁll\? eSt'IgWeg{ganlc phases are

t ai ned

| BRBRYEY irssraver S@dlum-S}alop)'lp;ﬂ %rgi coreebrated uAdet Vaxdim: 8.7t of 1-
Al Hostal T ne R LAVl ARy g - eceuprsingaine

oPbtained
4M(r5r*£:§8 razin-1-yl)pyridin-2-yl)-3,4-di hydro-2H qui n
oxallne 1 car boxylic

14.6: trans-4-[5-(4-( Ethanesulphonyl)piperazin-1 -yhpyridin-2-y)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide

0.33g of 1-[5-(4-(ethanesulphonyl)piperazin—1-yl)pyridin-z-y!]—1,2,3,4—tetrahydro—
quinoxaline is placed in a mixture of 14 mi of a saturated aqueous sodium
hydrogencarbonate solution and 14 ml of dichloromethane at 0°C. 0.67 ml of a
20% solution of phosgene in toluene is added. The mixture is stirred at ambient
temperature for 15 min and then the two phases are separated by setting. The
aqueous phase is extracted with dichioromethane. The organic phases are
combined, dried over magnesium sulphate and concentrated under vacuum. The
crude reaction product is taken up in 18 ml of dimethylformamide and then 0.74 mi
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acid tert-butyl ester is placed in a 25 ni

round- bottoned flask. 10 ml of dichl oronethane are

added, followed by 0.37 m of triethylamne and

finally 0.23 m 5 of ethylsul phonyl chloride. The

reaction mxture is stirred at anbient tenperature

for 3 h, then washed twice wwth water and once with a
savOrzaved 126@i um chl ori de sol ution and therPCT/FR2009/000083
evapor at ed under reduced pressure. 0.98 g of 4-[5-(4

(et hanesul phonyl ) pi per azi n-| -%ﬁ)pyrl di n-2-yl]-3, 4-di hy

dobd@dpmpyremwmmsahd ARy ldf?traﬁé d-dnfhdadimiantarksi hrboxylic

a[’@ d? EVWBH@QW%F\@@HGF& [ Mlﬂfﬂlfs siived at ambient tomperature-
1fct, 43, HateiHeahwateors ddde8oNR h\Rdds PR aQe Bfextracted twice with ethy
4- Elfeﬁ et hanesulghonyl)pl perazin- I%% pyridin-2- VT
324€'g P Srofnic PBASRS; 38 eaMmbined; washeshityes imgs with water dried
t ovdr- BodiMin @&lpBAtel _%n@' gsRanirited Thde? vabu M, SPhait 408 O[.fjroduct
hgﬁgroc loric acid in dioxane. The reaction mxture iIs

is, phromgt cgg@ph@@;@n%% elgtinn being carfied gut with a gradient
subsa thﬁétl‘%h@%tﬁérﬂ rMRER ( gg?ﬂ%génlazncas’%g &nﬁjans-4 -[5-(4-

turat ed aqueous_ sodi um h

Eﬂ%ﬂﬂﬂe&H'p "lé)&tpéaaz'ﬁrﬁéﬂ)abrmaéﬂ] %a@édms?*émumaml@a -1-
t barbexylit "&sd VYGH&rE&Hr%VIéHa%ﬁH@@-@I ar?ila% %r %iahrféﬁg BASE Friturating

a%e 20 conbi ned dri ed over sod |um sul

PREPdIre & athbreacelate ansrethyl ethgr. of 1-
L
i e PRy L RBP 31 RAUR dop BB E i bro7 (o,

2.5 “1& téz, 1H), 7.47 (double doublet, J = 8 Hz and 1.6 Hz, 1H), 7.42 (double
s £ 4 A FBIEN PV BB L b RGN oo
((BIQE;mlrﬁameyHa-tja&ﬁﬁt(dna 2 § HzarHgle 3B13@, 9HOf3.75 (m, 1H), 3.34 (
I O MR R aﬁb&?ﬁ@i.ﬁgiﬂr‘écéﬁﬂ%t%%m oH),
o. 4&€ImnﬂEH)of1 %(salm?altfezj 3@jueous sodi um hydrogen

carbonate solution and 14 nml of dichl oronethane at 0OC

0.67 ml of a 30 20% sol uti on of phosgene in toluene is
added. The m xture is stirred at anbient tenperature

f 50 and ha es are separated b

Blariile T6"y305-2, 000 435 s aiBame gz maniara simarhamoyl-3.4-

dihydrorZHRuiryx@lin i@ ]-pheayiSipBRa RS- yﬁtﬁm&mwgmc acid

3{; ed o ;’h n'?%pey um sul phat e and concentrat ed ‘unde
euwAtna e 1%®)ude reaction product is taken up in 18

m of dinethylformam de and then O 74 m WO '

2009/ 112691 PCT/ FR2009/ 000083 ~

di i sopropyl et

e and aI of
trans 4-am r?aaF_a gn rboxy J—f 5

15.1; trans-4-{4-[4-(5-Carbamoyladamantan-2-yicarbamoyl)-3,4-dihydro-2H-
quinoxalin-1-yl]phenyl}piperazine-1-carboxylic acid benzyl ester

1.17 g of intermediate 3.3 are introduced into 28 ml of anhydrous dichloromethane
in a 100 mi three-necked flask under an inert nitrogen atmosphere. 0.56 ml of
tristhylamine is added at 0°C. 0.32 g of triphosgene is subsequently added. The
mixture is stirred at ambient temperature for 2 h, diluting is carried out with
dichloromethane and washing is caried out with a saturated sodium
hydrogencarbonate solution and then with water. The organic phase is dried over



acid am de hydrochloride are added. The m xture is

stirred at anbient tenperature for 48 h and then

wat er i s added. The aqueous phase is extracted tw ce

with ethyl acetate. The organic phases are conbi ned,
washed three tinmes with water, dried 5 over sodium

sul phate and concentrated under vacuum The crude

pr dd0c20096RARhed i s chromat ographed on sil i cRCTER2009/000083
elution being carried out wth gradient of a

di chl or onet hane/ net hanol m xt u?@ (99/1 to 90/10).

o 588ium sifiphaterfiteded thrduh a sintered glass filter and evaporated to dryness

o dT3r o BRI REAR SRl dachetcn sl o nethyomaie and

(5£0bsdmnemw adzseayt ah- Rand- aemlﬁ@daaqaemreme?bteiﬂer acid amide
acetate an

tr| 0 fro m xture of eth
et RyfoEbRERe am??eﬂ“ e TS f e i mbieg Gmasim R 16 h
5 (40Be Mdh/en%ar@kﬁ@boﬁtapﬁhd &éﬁes(dilg I?_ laken3u;$'% watd} . 'the aqueous
n

(d§ B4R g ;J"‘t’“hgé'bh'gf%eﬂa#ﬂ? hﬂffganlwha#wfﬁﬂee over sodium
7. $diphate, BYred ﬁhf@ﬂgh@a @n&'iec( @as@'ﬁter ﬁn@%vaﬁﬁéfé@dto dryness. The

sl n d?rﬂroi';:‘% Ob%ll‘{?&i % rwtggq)aph%d le) s@rﬁe ggIH)el(uthn p'g_?nngarned out
J thﬁr 4 ldradiétt) of 1a9@|d1l&or2éﬂ13néln%1hén‘élléqt.7e%u§ mam%ma mixture

@é{@% 4@ Q%ﬁfgl cal é%ﬁDyP%d érﬁaﬁrﬁa{ﬁl'ﬁ@rpé@awwleyamantan -2-
3 ﬂlearb@moyl -3,4- dlhydro -2H-quinoxalin-1-yljphenyl}piperazine-1- carbox&llc acid
F% %w rgg%ga%i n-1-yl]-phenyl } pi perazin-1-yl)
FHFAHEC (Conpound No. 146) o\ / o 4N N
/ M+N MUNHz  HO Han( 15. 1:
trans-4-{4-[4-(5-Car barmyl adamant an- 2-yl car banoyl ) - 3, 4
- di hydr o- 2H

15 qui hRxwdrisns-L-gRiperasinyl }lﬁjh@ﬁyt}ia 'Mhif&&-@Hb&ﬁHMaﬁn@@'cgrboxyhc
benz i nternedi ate 3.

i n??%&%%@b mﬁtz"sd%a?ﬁﬁ%&y BMYRIr ous di chI oromet hane in
100 m.og f - -
Zt Oqlgrcﬁftraﬁgﬂlk{ﬂ 44 B??!bm%ﬁ%gta’hgé glagﬂbgﬁ%?ﬁgs 4-dihydro
%%qﬁ'”BFa oy kﬁ'ﬂiﬁ’\?@&}ﬁwfgz'ﬁeﬂs@cﬁww gcid beazy! eviee are placed in a

mmome thréePlobkdLfask ARSI %Htrnéﬁ ﬁw‘br@%ﬁn’z:gtshggblzofhmethanol are

ng is carried out with
20 wa%ct# g‘%"%w%%PYl Det? @ af agymamium écamatetf@uwedohytﬂraeg of 10% Pd/C
hy(E0%08 REde it Ot Bixapb i H)rBU?FFI%i rezf 61833; ?41 Zlgsffﬁhglrfor IM€hour and is

Eggm c phase is dried ove
} bagotambignt temnenatsd. dhistfdtered thraughda Whatman filter

t h.rn@@g Bnanért tRoshetd 38 thdd IR AN dSUAPY ALGY f8ny times with

dr
rXethanoI The methanol is evaporated under reduced pressure. The residue is

25 taken up in dichloromethane and the organic phase is washed with the minimum
amount of water. The organic phase is dried over sodium sulphate, filtered through
a sintered glass filter and evaporated under reduced pressure. 0.7 g of trans-4-(4-
(piperezin-1-yI)phenyf)-3,4-dihydro—2H-quinoxaiine-1-carboxylic acid {5-
carbamoyladamantan-2-yl)amide is obtained.

30 M+H'=515

15.3: trans-2—(4-{4-[4-(5—Carbamoyladamantan-2-yicarbamoyl)-3,4-dihydro—2H-
quinoxalin—1-yl]phen.yl}piperazin—1-yl)-2-methy|propionic acid ethyl ester _
0.7 g of trans—4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline~‘|-carboxylic
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The crude product is subsequently dissolved in 25 m
of di nethyl formam de and subsequently 1.56 g of

t rans- 4- am noadamant ane- 1- car boxyl i ¢ acid am de
hydrochl ori de are added. The m xture is stirred at
anbi ent tenperature for 18 h. 5 The solvents are
evaporated and the residue is taken up in water. The

adVecive9/19Bé8k i s extracted w th di chl or onetAEmeR230®000083
organi ¢ phase is dried over sg ium sul phate, filtered
through a sintered glass filt and evaporated to

dayldeﬁscarﬁamoyiacﬂaldmtam-ed}u}émldkblis’ilpm%@dl B a 100 mi rounddbottomed
carrie

t b
ou%a{%‘f raiqat?rgafngqﬁ%hg%e 34971! of d?mgth;rl%rllmaﬁwlldne 0.36 g of potassium
dcarimboaterrmmm mmhanaf b&ﬁuﬁ@@n@mﬁwb@om ol @thif ester are

gtij]eic{ ﬂ‘h{la ﬁl?tﬁe(z %%lgrre béqjgggﬂpqﬁt@e for 4 h and is then heated at
yBO“&I BBy hJurs, ma@gfw%cas%idnﬂuérﬁeﬁﬁbh@ahdé/d ]faita):%\ﬂ't} B mi of

erazi ne-.1-c rP g benzyl ester are obtain
N?;%FOJEQ@ YIpEQ nlc acid ethyl ester, and then the mixture is heated at 50°C
t fonrse- Hourd- TH% Q@O@ﬁts rardeyéad?ht%aydﬂcr Pedusitby & Rkt pYhwater.

2 *l‘cieﬁ%?f_s%% b ox%lteléﬁ a%tesh W'H?ndtf@iqomsthgn@f The organic phase is
t Waﬁi@d‘lwﬁﬁlm[aéer( Brie bbE i RA ATRMALRN filorkl GRFRBATY Siktered glass

2 e& lﬁnﬂcﬁk’aP?fﬁteﬂ 0 9rprrssy Mg cpdeprpaiect pbwmblﬁwhmn@t@gcaphed

b@nzyehlroest g8, ardutidnac edingn é‘arrlégoléﬁt t QhRe- Qecéﬁgllent of
no

(g n inert atnosphere of nmeth
PN N aRO IppB0u m PN ETBUY (SBrHad G0 95/6/0.5).
ol @V\@fdtrbrYs 8. 431@4—94 o C&Qé’/mgﬂé&mérﬁgrfﬂzl-fb#@érﬁ&)l) -3 Itbq’rgdro -2H-

XtUﬁ {”Wg to reflux of hano .

hHPOX3 '31'1’3@1,]‘3 ¢ H'PBF%PW' ﬁa@ﬁtwwrwi@ntacﬂ%mﬁ'ﬂ)&t uesier is

Idbtalﬂecﬁl Itered through a Whatman filter under an

ent 3 nosphere and then the filter residue is rinsed

V'tq s wth nethanol. The nethanol is evaporated

under reduced pressure. The residue is 25 taken up in

di J]I or o hane and the or ic phase is washed with
e e[fhﬁ%tar%m%@%\mam%k@snﬂn@y@%é@hygro-zH-

d:rwrﬁsiaww Mygﬁpéﬁé'zmhﬁgl? gﬁétb%@bi;ﬂﬂ@é yoh a

sintered glass ter an er reduced
g‘ggm etrar@*. Zr(dg{zloﬁﬂ,- Pregramoylapamantan-2-ylcarbamoyl)-3 4—d:hydro—2H~
g@idgﬁé?ﬂ@g@?éﬁy?ﬂpgﬂ%wgmﬂ rﬂédtﬂﬁgfo;ﬁéo?n’n%%ﬁw ﬁf} dées ?er 5" Slaced
Ib Pt} roung-hatiames sk 52 3l of tetrahydrofuran and 1 ml of ethanol are
ta'd§8§ ﬂﬁélﬁlg@ﬁof G069 g%rhhﬂurmWye%Qm% qr}nlzofyvl.vaﬁglr Jg )at 0°C.

d"hprfamre e stirged phembiehbiepweagtire for P4)hakrsrandiyd theapicarted at
{SPa(%;f@ﬁ8 ?wtom(‘s Tﬁéﬁ%ivleﬁtslal% ?jaﬁ aﬁ:{i tge A48, I8 t8konug n pater
aralthenethe mimtimwy |Hasified usmgga 1N 6QIecbBEBOERAD ARIr0R08 83ution.
Réidification is subsequently carried out down to pH = 1 using a 6% solution of SO,
in water. The agueous phase is extraéted with dichloromethane. The organic
phase is dried over sodiu'm sulphate, filtered through a sintered glass filter and
evaporated to dryness. The crude product obtained is chromatographed on silica

gel, elution being carried out with a gradient of a
dichioromethane/methanol/aqueous ammonia mixture (99/1/0.1 to 80/20). 0.01 g
of trans-2-(4-{4-[4—(5-carbamoyladamantan-z-ylcarbamoyl)—3,4-dihydro-2H—

quinoxalin-1-yljphenyl}piperazin-1-yl)-2-methylpropionic acid is obtained after
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acid (5-carbanoyl adamant an-2-yl)am de is placed in a

100 M round-bottoned flask under an inert

at nrosphere. 14 m of dinethylformanm de, 0.36 g of

pot assi um carbonate and then 0.21 nl of

2- brono- 2- et hyl propi onic acid ethyl ester are added.
Th@/mxture is stirred at anbient tenperature for 4 h

and/Q g0@deteagdat ed at 5 50C for 18 hours. O.

pot assi um carbonate is added, followed by O. %ég%@roogfooooss
2- br ono- 2- net hyl propi oni ¢ aci ethyl ester, and then

t Hetumatidguraam iethdneat ed at 50C for 32 hours. The

\?Vglwv't_slng% ar g e\&@%orat ed and the residue is taken up in

w E:r.‘ Phe oY &@%M&Bedq@l\féﬂ)rﬁamwd?.%(rﬂ, 1H), 7.22 to 6.04 (m,
[ f e ni S shea w t

ey &t P P8 AE ERTRPRIERT o) 1 B AFbugaTdm, v,
sidPied 08| (B SHL2.77 l(ine PHAMI9® yrapRH R t1esk (01,84 YRES$H), 1.47 (m
T _)p{_ggg,inpégf_uct obt ai ned is chronmat ographed on ’
S , €

ilica g ution being carried out with a gradient
of a dichl oronet hane/ net hanol / aqueous anmmonia m xture

i / a0 37 f
t( Sr%%{‘ge—éﬁ ?i'?f‘ﬁ-éli‘gf"i%'mgﬁ?}w&gzﬂ%ﬁﬁ'ﬁﬂﬂbyppwgr@?&mﬂy| ) -
3y_ﬂphelhw_}i-ﬂdztﬁﬂlydro-ZH-qluinqxaline-1_-car|box I)ic o et h .-i.cid _
n-1- n i perazin-| - -2-ne ropi on
e P ¥nteh o e el Terna bb. t4ax 020" 15, 4
trans-2-(4-{4-[4-(5-Carbanpoyl a nt an- 2- yl car banoyl ) -
3, 4-di hydr o- 2H

(5-

gui noxal i n-1-yly] p;}eﬁ\(l } pipgr az -yl - 2- et hyl propi on
ic acid 20 O of N N N NH
trans- 2- (4HE4- [ 4- No—~Car y| adan@nt - a.r@a?myl ) -

3, 4-di hydr o- 2H o
guri,goxal.in-1-yl ] phenyl } pi perazi n-1-yl)-2-met hyl propi on
i @'@@i "'éttemc}:%%ﬂér?’ B Planeddred miiaf tefradydrofuran and then 0.36 ml of

r » ANdsdhtioh @ ithidrh %ﬁ]ﬁaini@ﬂycﬁﬁeﬁﬂ&%@f%{o%# %n%q%?eg a 0%, The

orfe ett hanol,. are added. olution o
ITPRRI U MRmDIS alred al antemperatanceef DS°@dded fat1.0Gl of a 10%

Teodutioh df Wokadskins hi i e rature for 24 .
hour andlpv is St, henyﬁgg%’negﬁigtﬁgrgéﬁ%g rf%g%geﬁ%qﬁ‘reg{w ?ﬂ‘ied at 0°C
SO Y5 Degiun dy, dgibstiriea, att the same dempemturakien 10pmirites. The

eb ti ' LS. bagified.using a 1IN
Soons sl entacled SR Ehf Bogiiies The RIS Phdie are pambined;
g%&@s% et Wtep e cayep sedidomsulphate ng chnosritt@sdufdér reduced

posued MH crak Cﬁréﬁwéﬁ%ﬂin%gﬂectﬁ%%?ﬁﬁ%%ign ;gﬁg% &el, elution

gxt racted with ¢ or onet hane.
PINgdcavief addiviim & wighfraomethbinbrrestieahol/BGIst@s 8mmonia solvent

it € thogl bl ter 0 orated to dryness.

e o8 e I o SR BERr SNl S pnlatng hyarory-1,1-
gimatedethylipergrint i-diphbeylng datinydre-dHapinoMaline- - ERARIRN acig
ﬁéﬂ?@pg.a@gﬁqg@%@nﬁg{@élggo%?%égaqgﬁewﬁmﬁ‘a% from ether.

4ins- pointa= {194{2001C5- MaHbaregy: AHaWAR! 0@ MH-C 3PS 5 opm:
803-di F‘Mﬂrﬁlﬂﬁ, J s ) (=
qui noxal ' n="12 y1'] phEMF) Bdpér38dnJi= §14) Hz- 1t Rylopimo@Hin7 to
$.82401, &H)s6.6b(s) 1Yl 6203 @&, J = 5.9 Hz, 1H), 4.26 (m, 1H), 3.79 (s, 4H),

3.75 (m, 1H), 3.32 (m, 2H), 3.10 (m, 4H), 2.71 (m, 4H), 2.02 to 1.70 (m, 11H), 1.45
(m, 2H), 0.99 (s, 6H).

Example 17: trans-4-[5-(4-Isobutylpiperazin-1 -y)pyridin-2-yi]-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid (5-carbamoy!adamantan-2-yl)amide
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WO 2009/ 112691 PCT/ FR2009/ 000083 98 triturating from
ether. MrH. = 601; 1H NWMR (400 MHz, d6-DMSO 8 ppm
7.29 (m 1 H, 7.22to0 6.94 (m b5H), 6.84 (m 1H),
6.74 to 6.22 (m 2H), 6.51 (m 1H), 6 (m 1H), 3.77
3.56 to 3.02 (m 8H), 2.77 (m 2H), 1.99 (m

(m 3H),

2@‘{‘3?9@9’11‘125911 64 (m 11 H), 1.47 (m 5 2H) pchyRRodd®/000083
6H). Exanpl e 16:

trans-4- {4-[4- (2- Hydroxy- 1|, | - di%vet hyl et hyl ) pi per azi n- 1

qumsﬂl'\]o B58)- di hydr o- 2H qU| noxal i ne-1| - carboxylic
acid (5- carbanoyl adamant an-2-yl)am de (Conpound No.

152) ~ ~ NON\ NN~ .. ( H I ~/ - N10 o 0.19
g of internediates15.3 is plac 3 m of

tetrahydrofuran a Pa 2N sol ution of
l'i t hi um al unmi ni um hyﬂwdE@_eU_a ﬁL@a Nt s added
at 0OC. The reaction mediumis stirreéd

tenperature of 0-5C for 2 h. 1.5 mM of a 10% sol ution

of pot a¥sl: mﬂﬂﬁwlsowwpwmhaﬁ%l)pﬂ;dw!z%& -3-8ihydro-2H- line-
d t ,0C 15 and the iu ¥ qu quinoxaline

s;ﬂp?%gﬁ)gn ?X'Fﬁ%'ggﬂ‘%@e?ts erature for 10 ni nut es. The
g?ueousinqehas@anem X0 acglt gébd‘l\/\mel)QE *bvdceaﬁrﬁb?ﬁleof dTJP:ggromgthane
0\}%?{]@% @?‘%m(gﬁg{’ ”'gbd1 Conwewr 2ndd sodider triaebtgytiorohydride
pr(@é’gage 1. G'hmnwpdﬁe Fh"d@ldé‘Ctl'h@bFe%'ch rhétium . is stired at ambient

rﬂénma,%ﬂgrag onr Sili gpﬁ g’ el ution ei ng carr &

(% a I BHOIER highe/ Fdt nAReN /nydiaivsiss am!rr@wtractlon with
sdioh@mmmémage atﬂﬂeedirbaﬁlbolﬁﬁ&@/ é/ @ne’d B@ergl%gbo atd Qoncyitrgted to
Té'%%&f“j“[ﬁ B%’%H&fy ?Ptﬁ'ﬂw ]lﬁw@m§tosranheld lopdsitice? Bl elution
[ g]?ifglqsgedhgggﬂh@(giadfegﬁéf H1aemangl [lnsdl%% rc:meth(?nef aglng from 0%
t Fiturat :anéd fPorfl et‘ﬁ@r‘ "ﬁ@?%"ﬁ@ef@émn} YRpyridin-20 6;4-ditvydiro-2H-

_q@saxahmm%cwmﬂa&f@zmﬁ&g@@é?rs ébﬂ%i?gh 4 8 02 (H)S %H)lo

7.45
(m 2&@"'”& 225682(m 3H) 6.68 (s, 1H), 6. 05
J_59HZ 1H) 426(m1H) 3.79 (s, 4H),
3 75 , 3.10 4H), 2.71
(W 0% b f?@bt(prlpgfgq)n 1'!')%6ldlréEn%yl]-zg,&élae%yéisn;quinoxa-
GIH)e Exarrpl e 17:

4- 1 sobut Iplpera2|n I -yl)pyridin- 2- yi]-3,4
dfsﬂé'dirsfilgé 'p§f‘f‘zﬁhﬁ§f RAidiMme-y(-3ckdibpdrpt 2 qainoxhline-1-carboxylic

(i ¥s & 089 52088 MnbAE Hced in 1.7 ml of dichloromethane and
then 4N HCI in dioxane (3.24 ml, 12.95 mmal) is added. The reaction medium is
stirred at ambient temperature for 18 h, After hydrolysis with a 1N aqueous sodium
hydroxide solution up to a pH of 10, extraction is carried out with dichloromethane.
The organic phase is washed with a saturated aqueous sodium chloride sdlution
and then dried over MgSO, and concentrated to dryness. The crude product
obtained is chromatographed on silica gel, elution being carried out with a gradient
of methano! in dichloromethane varying from 0% to 10%. Q.27 g of 1-[5-(4-

isobutylpiperazin- -1-ylpyridin-2-yl]-1,2,3 ,4-tetrahydroquinoxaline is obtarned
[M+H"] = 352
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WD 2009/ 112691 PCT/ FR2009/ 000083 99 ( Conpound

No.158) o NNNN/ -~ N~ NHOI17.1:
4-[5-(4-1sobutyl pi perazin-1-yl)pyridin-2-yl]-3,4-di hyd

ro- 2H qui noxal i ne- 1-carboxylic acid tert-butyl ester

5 Internediate 14.3 (0.4 g, 1.01 mmol ) is placed in 5

m WéX 200%M26Rbnet hane. | sobut yr al dehyde (0. Q@@/Frp:tggog/oooogg,
1.01 mmol ) and sodlun1tr|acet@ﬁyborohydr|de (0.279 g,

1.31 mmol ) are added. The reaction nediumis stirred

at anbi &nd:  t enpeutr at5-¢4- me{ylr?pgra@ﬁlsryl)bwdnfrﬁ -3 Afdﬁr%ro-zH-
Irac on W | C orome ane,
ngﬁrﬁx)é% ggg%"éﬁ'&ﬁ%ﬂ SakAEpa mgfian-arybamideat ed to

101 @I‘(ﬁl‘iesm.ltyiﬂ'bera\zirwﬁ-ﬁl erﬁm ?/I}-@tﬂ@?ﬂ%ﬁeﬂyﬁgﬂqgénoéginrel (0.25 g,
|

FTE ra he’d 0 :?
out WY grﬁaF aﬂf&h'orqwhm AoRe? hafﬁ@f mtrogen
véﬁnyetl'ry@rrﬂm-m l%:l tIGl35%noQ ahQ tge@inphosgene (O 084 0. 28 mmol) are
4- sobu razin-1- pyridin-2 Sg

a?-é 4%“1 ﬁe&?Q 7 RgSLrg 53 B %a@eieat teémerenufa/for@sln e 9 mi of
| Qbet djlsmﬁrhpy[ah‘ihfrél-](o 3145P 1 19 rAthoB:and then 4-aminoadamantane-1-

Srbpy "’:ﬂSO @e] @%‘P@ &78 Eirelh ot Heniedesd-Thej raaction medium

4+s[ Bedtded Iai(ﬂmCyfprBer aaden- r{ltrdﬁé'ipWﬁ'eF“thl%T%Is] or? 56 il &Vﬁe and
carboxylic acid es

I
( gxtg%t@w hid %r;;ug?t)atq éhepcprgg@lg qhgsq:s—,wqghegﬂwth wa%er and then with
d acslab.mateﬂm‘qham ﬁmihm %Qioﬁb@ Boigibr Gliad Bvél 19 I\g argogcgndt:entrated
nld ?% X .ﬂ{go ?_. dg: -t The reaction 'S _
55T N B P frhertaingd ds Fhromegoaraptec o silca gel, elution
hpelinglqasmen oLt ita al'l &Wﬂﬁ@&ﬂ%f:ﬁ@lﬂbh‘éﬂa UG L X onia l?{adlent in
sgl ﬁlto'on H%?to a. extraction |s carrie
wr e PRSI Yaps nérom iﬂ@/ﬂ%é@. H2518/8.5 ivklenathane/ethyl

\Aa¢d1ata/rﬁethalmcaztaqdemuea}ﬁﬁmﬁfé§“ m@@bordfd% [831? Li'%déﬁgrlpu?%gzan 1-

o T ¢ ey Boh Aupreine: rcerhaei aphed’ i |1 ca (5
g@rbambylhdéfﬁarﬁ@h-@@l)@ﬁf de RdoHihet Mbs@ Qérﬁg }ﬁmi'atig(j/om diethy!
m‘atégr Sggicryftet otetgmedr;?é P I?erl]'gd \é%ra%glcj%%edrom i
ﬁzﬂgl?arjfgd% Ib?)bt?t gl}/ E%MR‘R/KLWOZWﬂ g%EKAS%))A]S bEh! %rb\éd(d J=
e doublet, J = 8 Hz and 1.5 Hz, 1H); 7.38 (double doublet,
J = 8.9 Hz and 3 Hz, 1H); 7.10 (m, 2H); 6.97 (m, 1H); 6.94 (m, J = 7.6 Hz and
1.5 Hz, 1H); 6.86 (m, J = 7.6 Hz and 1.5 Hz, 1H), 6.69 (m, 1H); 6.06 (d, J = .
6 Hz, 1H); 3.79 (s, 4H); 3.74 (m, 1H); 3.13 (m, 4H); 2.49 (m, 4H); 2.10 (d, J =
7.2 Hz, 2H); 1.99 (m, 2H); 1.91 to 1.71 (m, 10H); 1.45 (m, 2H); 0.89 (d, J =
8.5 Hz, 6H);
Example 18: trans-4-(1 "-(tert-Butyl)-1 2',3",4',5',6"-hexahydro-{3,4']bi-
pyridinyl-B-yl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyl-
adamantan-2-ylJamide (Compound No. 170)

>L ND_Q_8_<_®.,§HZ



10

15

20

25

30

WO 2009/ 112691 PCT/ FR2009/ 000083 100 17. 3:

4-[ 5- (4-1sobutyl pi perazi n-1-yl)pyridin-2-yl]-3,4-di hyd
ro-2H qui noxal i ne-1-carboxylic acid

( 5- car banoyl adamant an- 2-yl ) am de

1-[5-(4-1sobutyl pi perazin-1-yl)pyridin-2-yl]-1,2,3,4-t
ewoaoody pigegnoxal i ne (0.25 g,  0.71 nmol ) Iﬁcﬂkﬂ@@@b/b@ooss
7 m of dichloronethane at 0C under nitrogen.
Triethylanine (0.2 m, 1.43 ¥ol) and then trlphosgene
(0. 0841801: 40538, fﬂi‘@-"[%tréﬁ}%thyﬁ‘ii@eﬂdloﬂ_é}ﬁ:rél§@915ﬂl)§9rld'fﬁ-§')}Hrﬁ 4-
is stirred at anbient tenperature f

Lﬁhﬁf FETApINeacaboxdicasidert-butyy gstafol ) and t hen

44r @ms ?fmnlzaw)es A=din d?@émﬁﬁﬂdﬁnréﬂ earsakﬂ'e (Qc|&64te%butyl
nmol e 'S

are then ad reaction nedi um
r?é?ﬁréa 9af- 1g0empg s placed imae ml if g eBis (Piracelato)diboron (1.56 g,
leyth @MeDl S p@BsfimNaceiatd Cer @T‘ 1 @Wéﬁtm [‘[‘}"f,ﬂt &g dép?henyl

et hyl acetate, the organic se IS was
masrfhﬁ@ife\ﬁﬁ%nela!c&lama&ad@ungad@dﬂg & o@Plirmonl)oare casided. The

$&4diibh Qﬁbduﬂ'ﬁ'l@ﬂe&%@ lat h@fﬁ@“fo?gt . negﬂp&ﬂb@%ﬁdandté)ddltlon of pthyl

dryness. The crude product o ronat ogr aphe
Gretaty, ithe negure iy Utelf%fh thrpeghn Gelitey ithel agueousi phiasaris extracted

Qﬁth)@thﬁ%%éiﬁtee/aﬁ@ttﬁé‘ﬁ anROMER A % ggéT %? ge@ LA 1N whéhed with a

di chl or onet hane varyln
PAbIralpd agpeous Fagiuhichiopde shkutien.etriegl oves MgSO, and concentrated

@&8 bed. nﬁfeh&[lﬁ’é/ M%Hﬁaﬁ\%‘?@ tAdomatographdd & silica gel, elution

(4-1 sobut per azi n-
}bﬁmayqarraﬂdnw Vgﬂ?/fﬂ a graﬂleﬂt IW@HUI acetatei in eatana eatying fromx10% to

o 5a I
ggésg ﬁse %t of Q,t 51 {&‘5‘%% geg@a?%lwa 2-‘6¥o}<996r9ﬁn ?yl%?{hé‘lhfb?ﬂ] 3,4-
é’ Q'P;T%%'B%a“neﬂ -careodyli¢ agid éatt- btﬂwl&smrane obidinedV-H ]
= 572 M prm ++¥'§9Q381H NVR (400 MHz, d6-DVSO) 8 ppm
8.03 (d, J = ; 7.45 (double doublet J =

8 Hz and 1.5 Hz, 7 38,(double doubl et ,
e @%v*%vﬁﬁérq&h”hm-
3H=mupmpxalingy 1-carbeylic mpld]tei)t-buﬁ/l efe(d, J = H) ;
i YTV KN WITACNT Wit
qumgxa(mqe 1-ImFH)oxyl?lg 46id( tert-1it); eterB8Y.8dg, 0.68 mEWDI)G. 15(tdt-butyl)-
@@3 6-%@??&58%%?-4-%?5@5 of me@an%sulpépon'g. acti)d (%%(%h‘%/ Jlﬁd'm[nol)

tgtrakn;@uphenylphosphme palladium (0.04 g, 0.03 mmol} and a 2N aqueous

H-q oxal ne 1-carboxyli
X 5 ¥solchsnins SOMTLEDS o2 OB FAReh s Elptna 2 i of
WE IFHB) reactidon meium \is Weated( forl20 @in at 100°C using a Biotage®
microwave synthesizer. After addition of 50 ml of H,O and extraction with ethyl

acetate, the organic phase is washed with a saturated aqueous sodium chioride
solution, dried over MgSQ, and concentrated to dryness. The crude product
obtained is chromatographed on silica gel, elution being carried out with a gradient
of methanol and dichloromethane varying from 0% to 10%. 0.44 g of 4-(1'-(tert-
butyl)-1',2',3",6'-tetrahydro-3,4'-bipyridinyl-6-yl)-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid tert-butyl ester is obtained.

[M+H"] = 448

18.3: 4-(1'-(tert-Butyl)-1',2',3',4',5",6'-hexahydro-3,4"-bipyridinyl-6-y!)-3,4-di-
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30 WD 2009/ 112691 PCT/ FR2009/ 000083 101 18. 1:
4-15-(4,4,5,5-Tetranmet hyl -1, 3, 2-di oxabor ol an- 2-yl ) pyri

di n-2-yl]-3,4- dihydro-2H qui noxal i ne- 1-car boxylic

acid tert-butyl ester

4- (5-Bronopyridin-2-yl)-3, 4-di hydr o- 2H qui noxal i ne-1-c
aMibrag/t1286id tert-butyl ester (2 g, 5. 12P@1Wh}200§/000083
placed in 25 m of DME. Bis(pinacol ato)di boron (1.5

g, 5 6.15 mml), potassium a ate (1.51 g, 15.4 mml)

anerd-214 11u+rimual(m1}b@'bgkyllcla0fd tert- |b|Uty(IjeStﬁ’i ) (0. 418

D ro | or opal | adi u

O AR B 2 o ie™S. f ol Pt PR e

a:twrraxﬁllrtem—f:@rtboﬁyllb achf teR!bully dstet Fﬁga@ds AcHAb Is%ééfd in 60 ml
er ed rou

&%% riettatept he m xture is
FHPLEriate R & BRIl aBRRIaA A0k le: Blagioum (0. Q,agtsh Qs3%grimol) is
adeeadt Afteraglithingh®r angande RNRses, Reea R r@tﬁ‘gg‘teth% rinsed

vvaq%he,[ﬁ with a0 K5jaturat ed aqueous sodi um chl ori
N RNy Reetats- stheoliptens seacaatedoiocdninesstand thea the residue is

diggtinestisred THBOGHILST Rt AesGle iﬁhﬁé'p%&nbé of 66 ﬂ{?ﬁpﬁém Oxide

on,sillica elution being carried
§Pasi gﬁ‘f’s' 6& ﬁfh iheRAsration i rereaisddaes vanyhth@ 7 hoAftaofitering

bﬁ thé@&falyl:t Eﬁd ﬂnﬁﬁg with ethyl acetate the filtrate is Fance tra1 d and then
di oxabor ol an- e)

tetrameth
81‘16’ ’?D@d@" a'?'?a/aﬁloe%'hpfaq belﬁamrﬂadeou_tMctaraommanof/aqueous

ammﬂbrﬁa‘e GEadmHt yﬂé ro?ﬁlgﬁ?méghﬁn@ Waﬁhrgf flom! %dl%F[ﬁ &J 170. f*#ichioro-

F@"?n&fmé‘%ﬁw}aep?eﬂs #Miioniay Q166 |9h9fd4-61' (tert- butyl) 1,2,3'4',5',6"
aékawumoa(aﬂb.@ewhype!th Hihidl%féﬂj LiRbkai hé‘t1yéar€c§!yﬁ§ agid ; tert-

%5 Teframeth |oxa or ol an
Ay -ecs-‘i)'l’? obtained| hydr o- 2H 20 qui noxal i ne-1-car boxyl | c
aci d tert-mryh =egHer (0.3 g, 0.69 mol),
1-(tert-butyl)- 1,2, 3,6-tetrahydropyridin-4-yl ester
of met hanesul phonic acid (0.22 g, 0. 75 mmol),

tetr a’«a 3411 pRRmINoSPEiNe i@%ké@}dﬂ%@ pBFridingiS-1171,2,3,4-

and a aqueous | um hydrogehcar bona
@HF‘UW’%‘W"QQE@U?M 2.06 mol) are placed in 2.3 m of
(teft 0 t,.100C
L (I 23 5"?3*‘5‘%9?&%‘2‘&2%‘@?’ Pl iflogg 2HE
%@9&3"%1@ﬁrb9®y|m agd teprOutyh@stext(DA66i gn0.87 trhmet)higl placed in

SaEACFockey AR 5 18 1y SN Bl L
'&rﬁﬂ'd%nEla]f&a&tI@rm mesliut ys stized Fhembieat ewwdmm for 18 h. After
| ti
PRCSARRRG 1 AL PRI ABRb W GvIEY i b i Heo and
taen KeePoiseadded aintila pHrof 10ris ne@¥et oTHOAGUB LS Hhgs®dfs extracted

vﬂih(éth l(éc%HZte 3ghe 8rgatn| ? ahse Oas the;n w.aslgt?dpwch & Wyraéecg,ﬁlgu%ous
Sodtum ﬁplarlréﬁ 2plution, ntbra | dried - dver Mg SOxyhd Cofcdrtrated to dryness.

o f tg et W.(18RER! rbu{yﬁ PEI§‘4“§‘*% -hexahydro-3,4'"-bipyridinyl-6-yl)-1,2,3,4-
tetrahydroquinoxaline is obtained.-
[M+H"] = 351

18.5: 4-(1'-(tert-Butyl)-1 12',3',4',5',6'-hexahydro-3,4"-bipyridinyl-6-y|)-3,4-di-
hydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide
1-(1'-(tert-Butyl)-1',2",3" 4' 5',6'- -hexahydro-3,4"-bipyridinyl-6-y!)-1,2,3,4-tetrahydro-
quinoxaline (0.12 g, 0.35 mmol) is placed in 3.5 ml of dichloromethane at 0°C.
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[ MtH+] = 448 18.3: 4-(1'-(tert-Butyl)-1",2", 3 ,4",
5', 6'-hexa hydro-3,4"'-bipy(dinyl-6-yl)-3,4-di WD
2009/ 112691 PCT/ FR2009/ 000083 102

hydr o- 2H qui noxal i ne- | -car boxyl ic acid tert-butyl
ester 4-(1'-(tert-Butyl)-I" 3,

6 W@ @009 y2eed- 3, 4' - bi pyri di nyI 6- yI) 3, 4- di py/FRR03YY000083
qui noxal i ne- 1- car boxyl i ¢ aci 8 \imert butyl ester (0.44
g, 0.98 mmol) is placed|n6(J of ethyl acetate in

aTﬁethyla-pma(oatmmr oot trireol) ahcatheﬁuﬂprwsgd@e (@04)188 @MQnrﬁ&) are

A%d a&ded After
Bely, The Tp AR e i el a5 BT tPPRRBe Pt A 0 3.5 mi of
ebgmt ﬁmptcﬁiymthyﬁm@ i(b.1 5 ale0.B3 rrﬁ?ﬂ}?éﬁ% théh agaorhuﬂoé’démé‘rﬁéne-1-
a n stirre N

HipPOEE sl amide ﬁ!ff@og?w@n& 08,. S35gen) graathenuasded. The
ooeadm madiem i8heftet at 60°cl U

e gﬁ@ l e@tgno? t hen%ghﬁ " ﬂ?ﬁg?mﬁaﬂ mequﬁydmfy?ng on 40

(RS kb fgi'g‘{ XY VeI adptdenine ersabigtrhase e washed with
fwdatter ah@ then GARCE NHat@bRd Aol ¥dgilth %HIBHH@%BQ&I@IPh&‘?ed over

el uti on being carried

| |
HoShhoBna ) Goberntralagminr dngiess cibe srifecipoRertoihaied s
mmnat@gfarpaem 16A/ @it gel9/ diLiffont lséih%h!:é%ﬁ@d o¥t with an ethyl

q ne/ nol / agueous anmmoni a%

Eae gﬂ%ﬂo %ﬂwsmm@omg gradient g dichloromethane varying from
hl@@ﬂh@'/df Qo3,72. 513) Y5 dﬂdl?:)‘ﬂonﬁﬂé(&ﬁmgleﬁlrld' 5[‘)6@&&8!’11% hdHbl/A%eous
al i ne- C ic acid

C%IE’HP'H@)d 0. 0%59 Pf\%ﬁ -(fert=bute)r '3 3.44',5' 6 hexahydro-S 4' -bipyridinyl-6-yl)-

B.4-di drtoezH- Brbydlihel1-catb
hy qdr b 3 - 3/xry?% Izﬁcmf ) 5_ca|'t>amloyiadag|antan -2-ylamide
u

l%pptgmga Iaga s ﬁ%gp@@ly tr| rated from diethyl ether. The crystais obtained

éhréﬁrterédefftanwwa)-l , 2,3 ,4",5", 6" -hexahydro- 3, 4' - bi
i di nyl - l) - d| hyd fo- 2H 20

pyr
'{4 HokalﬁTr’ne ca’&zﬁ" yIH BMEC i (408 BtHz; dg:DMS QS ppm( 8.1868, J =

25 Qe TR 2P 55 . e Loty a2 BHB Tk 5.9 (m,
|3!5i) @G&ébmé%emgleadﬂ-i)prﬁ Teedi, um $Hz§u||t-|) ra{cgaly @ﬁt;_aﬂglfﬁgﬁ m, 2H),
PRI £ Rt 4 h%{"é)r Jadmuzth HB8 . 2. 115 to 1.71
gnmow)hem'»g}(m)|1s44aaﬂlal-|)unosl(s @HH of 10 is reached.

The aqueous phase is extracted 25 with ethyl acetate.
The organi c phase is then washed with a saturated

Enamples19: trehssa 5 (4- wyc%rsahn@snﬂﬂhowgmwﬁhﬁm -PYSridin-2-
l\/E %d g cggcentrat ed to dryness .
y ? '(ah[)' Fq- lﬂlngaimez‘f-cgbo;yhgaclg (Swygg@mmargamzs bi
lyamﬁjer‘(yjon?o Vihd Nla 1?5% - tetrahydroqui noxaline is

51 30

obt ai ned
oo
Y &=

19.1: 4-[5-(4-(Cyciopropylsulphonylpiperazin-1 -yl)pyridin-2-yl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester

10 g of 4-(5—(piperazin-1-yl)pyridin—2—yl)-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid tert-butyl qster are placed in a 500 ml round-bottomed flask. 126 ml of
dichloromethane are added, followed by 4.23 ml of triethylamine and, finally, 2.7 mi
of cyclopropyisulphony! chioride. The reaction mixture is stimed at ambient



10

15

20

25

30

18. 5:
4-(1'-(tert-Butyl)-1',2',3,4",5 ,6' -hexahydro- 3, 4' - bi
pyridinyl-6-yl)-3,4-di-

hydr o- 2H qui noxal i ne- 1- car boxylic acid

(5- car banoyl adamant an- 2-yl ) am de

1WD'2009/026But yl ) -1',2', 3", 4',5', 6' - hexahygpgy
pyridinyl-6-yl)-1,2, 3 4- tetragxdro- qgui noxal i ne %%)0??00083
g, 0.35 mml) is placed in 318w of dichl or omet hane

aterq@ratw@ %OB/MIE&QW&:B@E! wit? W% 00& e With3a saturated sodlum
g

T O and then tri
Bﬁlgﬁépﬁm 0%4 H%‘P%Pyef F’@Q”%W@dsglﬂﬂ?ée raéﬁctheone\?a@araned under
i Badsbed prdsate. Hﬁbloﬁide brRaRE cYiAhéd fsoéhrgmgté)gl?hrﬂ?lmp‘i)ono;ll ica gel, '

0.
tory b%fl e a&%ﬁ o |9%£§?f58>{9¢th@ncadn @hcalnr@eethane varying
W@'m@%'torme (099804 (8 Ay BBBlobyLIBNSAABIEBABRT -yl fficin-2-

u{gg % d| um i s heat e

n @P'Wﬂ 6 1rsankexyia agid temdbutyf esvercarambtamed
eMt-lH?‘i@GD(mg with ethyl acetate, the organic phase is
washed with water and then with a saturated aqueous
sodi um chl oride solution, dried over MSO and

clanz: elRfs(at(edclb ¥4l ud U t IS
ch omfégr N SR AU R BRaRELS S
SUEMXPINE " an et hyI 10 ‘acet at e/ net hanol / aqueous ammoni a

cosslgcor 454 Hzﬂ PYBLIBRSIRNRE Dﬁ&ﬂ‘dmj-ﬁ% QRS o

7/ 2. 5/0 di chl or onet
é*é’b’Pé"f"E'P lie agiddatdutyh epten aee) plamcnm 29401l of a 4N solutlon

@f(tiydrc(dh&fn’b BéIHWn) dloxarfe.. Fhe 4reactiord m&}ﬁ?éahe}’%ruﬂ-eg at amblent

di
r I I % %5—!— qlil'%é‘%iﬂeﬂlcl@ﬂth( %\@Pbr@k%d undencedliced pressure and
¢f53nc ar ﬁiﬁ%oa@aﬁ&iﬂsaﬂoﬁu c:ﬁl'bl%ng{éh%lﬂt%%h Z%”%dbéd The

subse u ntligaérlturated rom
BRYRAQUS Rhag IS Yagted threg timesi Wltfed!efﬂomﬁfetfmm Tiné exanic phases

s
i o0 s BE Rl R 00
'QH), 7. Tol5¢(4: (CYFIQW@P%U%OHEIWPGFEZIO-Z-yl)tpyﬁdIM W, 4-d&+yl)1m-2H-
BuifdxaliRs aatobthifgd et 1H), 6.10 (d, J 6 Hz, 1H), 3.91
+2th 3.81 (m 2H), 3.74 (m 1H)), 3.11(m 1H),
%‘4:61 S1H), 2.13 (m 2H), 1.98 (m 2H), 1.93 to 1.71
20 (m 10H), 1.59 (m 2H), 1.44 (m 2H), 1.06 (s, 9H

Exanpl e 19:

19 3rftang=4- Bj (fﬂ(cms*nnooﬂswpmwﬁubpmmy} )/lmmgrnaz y@: h—c}ith%-

b xal | ne- car,poxyl i1 cC
a”é?“'“"*’a"“zgn%ﬁ%% U Soa B RS  168)
93%91qf el (Mcyshpkopodswhehyl)pxperamnmympynd.n 2- yl] -3,4-dihydro-2H-

dulchal LMELAPROEY| ALb PR RLEL R I L T BV L 2
q g_qfumphownerls subsequently added at 0°C. The reactaon medium is
stired at ambient temperature for 2h and is then washed with a saturated
aqueous sodium hydrogencarbonate sofution. The organic phase is dried over
sodium sulphate and concentrated under vacuum. The crude reaction product is
diluted with 8 mi of dimethylformamide and then 0.34 ml of triethylamine and also
0.25g of trans-4-aminoadamantane—1-carboxylic acid amide hydrochioride are
added. The mixture is stirred at ambient temperature for 16 h and then water and
ethyl acetate are added. The organic phase is washed three times with water and
once with a saturated aqueous sodium hydrogencarbonate solution, dried over
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10 g of

4- (5-(pi perazin-1-yl)pyridin-2-yl)-3,4-di hydro-2H quin
oxal i ne-1-carboxylic acid tert-butyl ester are placed
in a 500 m round-bottoned flask. 126 m of 30

di chl oronet hane are added, followed by 4.23 m of

t\WiCe200d/adgi60¢ and, finally, 2.7 m of PCT/FR2009/000083
cycl opropyl sul phonyl chloride. The reaction mxture is

stirred at anbient WO 2009/ 109691 PCT/ ER2009/ 000083

]s{bdilmeﬂplﬁhatbtmﬁi (ﬁd?ﬂ;eritﬁatbd uhﬂ@rrh/a\&ﬂﬁﬂethé\”c?LrHeV\ﬁ‘bSuct%@alned is
ted odium chloride solution, dried

grﬁgtfm%aﬁgggérﬂ fﬂl el ejulipry ReiRg eRARRS &b avithna egradient of a
rdéchitsronhefiane Gide®ne/Mdhdiiol ﬁmmq@sﬁb/ﬂ%tméfs?ﬁb b4 g of trans-4-

I t
R BhaR AT F Bt hahb 1o it Shusferathdinoxaline-
viagarbowyid afcrdona %&rﬂoﬂl@&émé&aﬁzgjn%lde s Qbtained after,tritugating
T3 B0 e e oyl £ 3~
€ | - carboxyllc aC|d
ineFH*=betg ester are obtained. MtH = 500.6 19. 2:

4-[5-(4-(Cycl opropyl sul phonyl) pi perazi n-1-yl)pyridin-2
-yl]-3,4-di hyd ro-2H 10 qui noxal i ne 10.3 g of

4945 trfis- @gw&-@@m}gﬂé&ﬂeﬁﬁmﬂaﬂy))Big@%zﬁH gg@mmﬂg@ LY Brddro-

i hydro qui noxal’i'n

|
IZE' ‘1“"’%‘@ {ine-d<apoxyicad] @c@éﬂWﬂaﬂMtﬁﬂ-ZﬂﬂamldﬁN sol ution
Qf1 @bdrnwhiearalté 1@@'15* Plaf&e@' Y 85 %n) o?*&fbhio‘?@ﬁéfnﬁﬂe ﬁ 6‘(’:‘ "$04 mi

rred at anbi en erature
ﬁ!d%‘mf’ﬁya%ﬂ/ dben &t%mb@aéﬂﬂm@mé@l anhypdrider ereavadd&rs The

t'éa%ﬁorﬁ nfeRfiuhh 3 %&qb‘le@“df’ for QCH 9B li”ﬁ A T ELLHBG M lse > hydrolysed

&Iutlon i s, added. The aqueous se IS ex
PP ed (SAIHEStoR (39UaPYSh) SRt hnqlr@genmebmayammpnam then

aieRlofrdthaied is Ggbed ‘I’H@raﬁﬁgguéj?hﬁég 9#‘%3&38' three times with

oncent rated under vacuu

|c|[| gramethang: | &5k dhen Stmpplq:mgmg pwlme ams roriedy loyery rigls@; 2and
cofcknifatdd & biyAess. e it R Bttt 1 RhANMARSrafed Ui Litca
gqlaﬁgmgn [l@u(ga,c@mpm Afr Wity las gragient ydf) rpet!mentaizm ndichigtormthane
v H Lo R S o BB b 15

(&V‘E'“BPFPﬂa'(WtﬂhénY’lmﬂrm -prybipyidig Rt dﬂnydironH AyinoAline 2 -
ca\‘tbdxfy?rc émﬁ'(él%%r%taﬁgh-,a@énwgﬁgg e g)]ta[wqol aced in 6.1

di chl'oronmet hane an et hyl am ne.
o 12 [Mﬂ.:f* ) E60Rhdsyet8s°Cs lswmmmmﬂx hduMgoRs phfa: 8.07gm,

BERPand TR HR D726 G 07 G248 Thirud Faapudiéd (. 1,
%@H(mmmnyanegencasmmatm s®BAté 8174 (EFherrmnﬂoCB AR E8H),

vacﬂﬁmﬁ%‘rz\ﬁgé?agﬂd( Eﬁ Lﬁﬁﬁ%ﬁngwggqﬁin{é?{tﬁ ZH%n‘?&r’- (m,

2H), 1.08 t0 0.93 (m, 4H)

Example 20: trans-4-{5-[4-(2-(Methanesulphonyl)ethyl)piperazin-1 -yl]-
pyridin-2-yl}-3,4-dihydro-2H-quinoxaline-1 -carboxylic acid (5-carbamoyl-
adamantan-2-yl)amide (Compound No. 178)

0

_d .
B—LO{}‘@“(N.@"%
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30 diluted with 8 m of dinethylformam de and then
0.34 mM of triethylamne and also 0.25 g of

t rans- 4- am noadamant ane-| - car boxyl i ¢ acid am de
hydrochl ori de are added. The m xture is stirred at

afphepholigoer ature for 16 h and then water and _ethyl
acef at egg?e added. The organic phase i s wasR&d/FReEQAS7000083

times with water and once wiph a saturated aqueous

sodi u d at e lution, dried over WO

3000/ 1700t e ANy b e et Y i

c By @atathteidoxaiider -caabakylic adibl eerebutgeegasroduct obt ai ned

. h had: R bei

S CIRRRGRRETICE (89 5L h 8RS s hee 9% 0P of methanal.
ngYbN?NEBhIgZMa&g(?m?Pg/n mehAmal) 91 et TheGedtioR Fidaium is
[ %’%? %‘c‘%‘ 'SPt B%?H%%FH&% PS8 HirpRanatar il8 h.yThepsaactiom medium is
| ¢or@edtrateth td rdvyritids caridn sl dHrema i . :
(gb'rﬁ@cf IB? kadamant zi\n- 2-yl| é’_?m,dtgﬁégﬁgg?g%g% g%'f glrumn being
t71tura f% % pigen rﬂfﬂ%th Afin slighjaromethane cvanfing &omyll% to
et®ier 0.38gHof 24-{628-(B-(rh&thdhesuiph ' in-1- idin-2-v-
R S Ry PRSP 2324
RS SHinoxalnel o thoxylic Fe-hleHunN 6Rer ferablained.

- car boxyl i dMa&l']ck $62 cyanoadanmant an- 2-yl )ami de 0.1 g of
internediate 19.3 is placed in 0.85 m of

di chl oronet hane at 0OC. 0.04 m of triethylamne and

t hen (ROGB 1RB-[0f2{Méthh ' PSS AR GRAISH:
T bBaCLLon pet o ey LA T R pESH 1 2.0
reacrlyl o IeE M i s hydrol ysed with a saturated
aqueods{5doqPuaethyos j YnBRHaRNg hREN 4
P G L g
&XT %@?X@Eﬁ%ﬂ'ﬁ@&%Y'I?e%c'%t?rﬁ'bum eseb (@28 uh a6 ramdl) tiefaced in
Bhve! afrdigai d ' | Bk -

cncentrar oo Lo Gl ynas, e oe de pba et B e The
g""fﬂ %W%Hé&"ﬁﬁ St [ambient dempeesiturei fon 18éi M BN i dibxane
(RuB4 wil t 1.36 Gira6l) qa1t ' ' :

- :M frog'ﬁ 10(9)/3% atggfngglﬁg%@néﬂd tHe B RORA R  stirred at
CPnl SrariahER ot REAEPYal 18 naditer emoenteating ol drytebs, the
@aiction medium is diluted with 50 mi of 1N HCI in water and ext '

: | phony!| LR itgcied i 100 mi
B D W 16 o ot

e 6 tapped. [MH ] =
Er%z- B e S e AR OB Reyoe” Whln 2 gt 10
q éxtr@p&e,d Srtimes wih 59 ral of dighlorarmgtharfe. Ahe(resulthgorfamc Phases
R . . 6 1 . 0.16 .

gi?cogﬁofegj., %é’t’lﬂlﬂltﬁbﬁa g%tuéé;&% %5:5%@0},11? s(ofg] urégbl’ongg%fluggn, dried

®l6 VarOsH) ands corgenirated1HlQ XdrgSesso 10.94 (rof 8H5-[4-(2-
Fg‘fﬁ’%r‘%@%gﬁ?gﬁ%ﬁggﬁ%‘?ﬁa}iﬂ{g-yl@g%éﬁémz6,-%@,4-te%fa}5132/drg&inoxaIine
¥ PRIREed. { 5. [ 4- (2- (Met hanesul phonyl ) et hyl ) pi perazin-1 -y
I'T- [M+H'] = 402

20.3: trans—4—{5—[4-‘(2-(MethanesuIphonyl)ethyl)piperazin-1-yl]pyridi-n-2-yl}-
3,4-dihydro-2H-quinoxaline-1 -carboxylic acid (5-carbamoyladamantan-2-yl)amide

1 —{5-[4-(2-(Methanesulphonyi)ethyi Jpiperazin-1-ylJpyridin-2-yl}-1,2,3 4-tetra-
hydroquinoxaline (0.3 g, 0.75 mmol) is placed in 5 ml of dichloromethane at 0°C.
Triethylamine (0.21 ml, 1.50 mmol) and then triphosgene (0.09 g, 0.3 mmol) are



10

15

20

25

30

pyri din-2-yl }-3, 4-di hydr o- 2H qui noxal i ne-| - car boxylic

acid (5-carbanpoyl 30 adamant an-2-yl)am de (Conpound

No. 178) 0 -a -O/ \ JN WD 2009/ 112691

PCT/ FR2009/ 000083 106 20. 1:

4-{5-[4-(2- (Met hanesul phonyl ) et hyl ) pi perazin-1-yl]pyri
dW2209/11268,14- di hydr o- 2H qui noxal i ne- 1- ca j

acid tert-butyl ester Interrredl ate 14.3 (0. gé?f#%gogg/ooooss
mmol) is placed in 7.5 M of %ethanol . Methyl vinyl

Sadmhombe teachan fﬁedluiln R4tIFER Uhdérshittehiadht OT@?Oru@jﬁH 4Hd then at

5 Sti at anbi ent tenperature

n?'ﬂ’ 56 h"’s F%?Fafﬁfée FPr H@urseafcf\rrwwa\damaamneg -eashewfic ragtde dmide
thydesopneias (6nd d, lveap rﬁh{ognﬁlewa@m&‘éo 98 ndi '8§?n|g8|l) and § mi of

etwgl on, bein carried out wth a gradient
A epGidesarhe reacianmedineris Stigacoat apaiyentderdpenatué under
41115['(5ge{n4f0(' aﬁ(mﬂﬁﬂ%kﬂlﬁpw}fh)ﬁbhﬁﬂ SPLRST ! ﬂeb;u%ﬁl %pé( tracted

ﬁ}% 4- di hydro-2 q_[I noxal I ne=T'- car box
|°8 Wil 90 Hht"{/ld'cé‘?!' erpethangbihe erganicihases Birg comBrﬁQd washed

26}108 with 100 ml of H,O and th th 1
f‘? L 2- (Met hanesul phec?nm?etoﬁynpl)(gl%g?%léﬁtﬁdlaqy??lbsy??d'um
d:lh rige y?fc}UtEPHQ drigd svef d¥lgSPy @nd oepricanikated te dryness. The crude

ket o runan 990N IO TUREICBHA, LM B b
&E?Cge'tfé’% fashanAl lrbgiﬁfélprothegvarmng @'omTiJ%)t0| 1@°/p|mdntumtmg

$rom Qiletﬂ}/ioxl A aanq‘lltEHﬁl‘gﬂeA'%d'O Iﬂﬂdl ‘B‘fs“ ti?rfsq -I5la-(2-

i‘f‘ i_‘ react nedi u
ﬁﬂ?%’f‘ﬁhot”é’l}ﬁiﬁwmnﬁf %Zlfﬂ'dryl}mﬂldm-ZWZH@Id:hydrcelmfb-)qaimexallne 1-

carbByIitacial(b- o%ﬁad?ﬁ@la)da n?ﬁﬁ%.%éﬂ@era ?@EFG reaction

nmediumis stirred ‘or an
addi t (NHAT =B22nM. Pl\f=t %04°60Ht BIMR awmgn-lzod@lwseaﬁ ppi .05 (s,

| ut ed h
O K s B ) Hod S PR DG, e R T, 7
B8gam. 3Hph a8 GSsﬂa@aﬁ 06 dsheds.8i ) B4, nd.79f(s, 1¢H)L|d@75 (broad
T- W
VB, 1) o B RS R T8 Be 1R ol B PR TP & H
%ﬁl Rﬁﬂdﬂmﬂ‘bfZ 63 tchi aﬁmeuhame A5The 2Hgsul ting organic
phases are conbi ned, washed with a saturated aqueous

SOdI um chl oride solution, dried 25 over MgSO4 and
Bl cehemicat estruaturds y areds sthe OpBysitadf prbpéréied 4ofl 2ome  compounds

4@?@% Ao il RO L g (g e ey anc

R Zepresent hydrogen atoms, and which are provided in the form of free bases
(nonsalified compounds), except for compound No. 155, which is provided in the
form of an equimolar hydrochioride, are illustrated in the following table. In this

_ table:

- in the "A” column, “-” represents a single bond:;

- Me fepresents a methyl group;

- Et represents an ethy! group;

- iPr represents an isopropyl group;

- tBu represents a terf-butyl group;

- Ph represents a phenyl group;

- M.p. represents the melting point of the compound, expressed in degrees
Celsius;

- M+H" represents the weight of the compound, obtained by LC-MS (Liguid




30 20. 3:
trans-4-{5-[4-(2-(Met hanesul phonyl ) et hyl ) pi perazin-1-y
I Tpyridin-2-yl}-

3, 4-di hydr o- 2H qui noxal i ne- 1-car boxyl i c aci d

(5- car banoyl adamant an- 2-yl ) am de
1Vﬁ85k©-%%-éhhthanesulphonyl)ethyl)piperazin-l-yl]pyri
divhO 24P -@,%1, 3,4-tetra hydroqui noxal i ne (0PETSFREOCBI00083
mml) is placed in 5 m of diggl oronethane at 0C
Tkieth lamne (0.21 m, 1.50 nmol) and then

t [BRIgETRhY 0 Mass pedrascamdl ) are WO 2009/ 112691

PCT/ FR2009/ 000083 107 added. The reaction mediumis
stirred under nitrogen at OC for 30 mn and then at
anbi ent tenperature for 3 hours.

4- Am noadamant ane- 1- car boxylic acid am de

hydrochl oride (0.19 g, 0.82 mmol ), triethylan ne (0.26
m, 1.89 mol) and 5 nl of DWW are then added. The
reaction nediumis stirred at anbient tenperature
under 5 nitrogen for 18 h. After hydrolysis with 100
m of H2O the nmediumis extracted twice with 50 ni

of di chl oronmet hane. The organi c phases are conbi ned,
washed twice with 100 ml of H20O and then with 100 mi
of a saturated aqueous sodium chloride solution,

dri ed over MgSO4 and concentrated to dryness. The
crude product obtained is chromatographed on silica
gel, elution being carried out wwth a 10 gradi ent of
nmet hanol in dichloronmethane varying from1l %to 10%
After triturating fromdiethyl ether, filtering and
drying, 0.23 g of trans-4-{5-[4-(2- '
(et hanesul phonyl ) et hyl ) pi perazi n-1-yl)pyridin-2-yl}-3
, 4- di hydr o- 2H qui noxal i ne-1 - carboxylic acid

(5- car banoyl adamant an- 2-yl )am de i s obtained. [ MtHL =
622; Mp. = 204C, 1H NWR (400 MHz, d6-DMSO) 5 ppm
8.05 (s, 15 1H), 7.45 (d, J = 8.2 Hz, 1H), 7.40 (d, J
=9 Hz, 1H), 7.11 (d, J =8.4 Hz, 2H), 7- 6.82 (m

3H), 6.68 (s, 1H), 6.06 (d, J = 5.8 Hz, 1H), 3.79 (s,
4H), 3.75 (broad singlet, 1H), 3.75 (m 2H), 3.15 (m
4H), 3.06 (s, 3H), 2.78 (broad triplet, J = 6 Hz,

2H), 2.61 (m 4H), 2.03 to 1.70 (m 11H), 1.45 (m

2H). 20 The chemi cal structures and the physica
properties of sone conpounds according to the

i nvention which correspond to the fornula (la), in
which Rib and R2b represent hydrogen atons, and which
are provided in the formof free bases (nonsalified
conmpounds), except for conpound No. 155, which is
provided in the formof an equinolar hydrochl oride,

are illustrated in the following table. In this 25
table: - in the "A" colum, "-" represents a single
bond; - Me represents a nethyl group;




- Et represents an ethyl group; - iPr represents an
' yl group; 30 - tBu represents a tert-butyl
Wozoog)rﬁlg%éfgp - Ph represents a phenyl group; - M p. P%T/FR2009/000033

represents the nelting poininepf the conpound, '

expressed in degrees Celsius; - MrH+ represents the

wei ght of the conpound, obtained by LCGM (Liquid WO

2009/ 112691 PCT/ FR2009/ 000083 108 Chr omat ogr aphy -

Mass Spectroscopy). WO 2009/112691 PCT/ FR2009/ 000083
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2009/ 112691 PCT/ FR2009/ 00008 125 The conpounds
according to the invention formed the subject of
phar macol ogi cal assays which make it possible to
determne their inhibiting effect on the enzyne

11f 1 which is involved in the netabolism of
lip dg nd tthe et gboti smof | gl ucese] These assays
congist ad'8| n megsurii g thegin Fitiresi n%b ting
act| vty @ |theg cqnEundss off F e i(§1ve__i n on the
enzjr® 11PHIDL By i B ue & ar® SRAZ (jS&ntillation
Pro><|in ty BSsay) % gst g n 384FwWertformat—; The
regﬁrg)l narf |11(3MSD1 pfoffei n Eas %cdged in the
yeast—S— cerevi sjae. The rea¢t!of S riri ed out by
i ngudatii ng_tthe enzyme_in { helare3epce of |34 cortisone
and =0t |NASPH, ::ng e ﬁo &h8e uzefsmmir @16 presence of
an il ncrfeast g _corcentratior—pt—phibit.or | SPA beads
coypled tp an cantl oysg ant i aod.y whilch, are
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WO 208864 b The inhibiting activity with regard to
enzyrreé)éll’rlPHSDl is given by the 15 concentration &E?WZOOQIOOOO%

inhibits 50% of the activity_of 11(3HSD1 (I C50). The
| C50 val ues of the conpoundﬁzéccording to the
invention are less than 1 M For exanple, the |IC50
val ues of the conpounds Nos. 3, 6, 9, 14, 15, 16, 27,

30,|] 21, 85 $9m9p, 96, ]18» 11D, «125,~128, 132 and
137 dra re3pedt el y (340E, @ 62¢, 3 4. 082, 0.028,

0. Q4§ |0. 028, |0.01f7, & 094, & 028, £0.100Z, 10. 004,
0.908, {0. L9, [02D0OB, =20 p. 0&7, p. 8074, D. (004, 0.187
ang g.—.SG M—f{morger—to-pvat-vate—thg—phad nacodynani ¢
prop@rti e of { L&PHSD1w i nhi bt oris, dude wva$ nmade of an
ex |vievo t?%t Nhg)h makes | t g)ssi b¥e t&maasure t he
actTvriy—of H-S—eZyre—+p—t+htact-—antret—t i ssues. The

co :"nd & bege Iuggd s Qadni nBstierggdiorally to
C5TE1F6I Wice| 8 Nthesel of 710 |ngTkg. “16jh after the
251treat nept, {the aninn_,fal S| ar eg eut hangsi ;e:l by cervi cal
di $l ocqti gh. pogng of i ver &nd { 2€0

subcut an S A as \ssue.&e |r e.ffom each

ani ng! { and Iaéed einaz-é ate in 500 pl
of | PBS| c rip 2 of an Otzape

i nhi bi ssugs aj equel cut with
sc|ssofs i pkedes withl a & zd of pxi mately 3
mB an e grerpcubaredgat] 3¢gCit @ L0 m nutes.
50D pl ddi§ivat ed Wi h'2 of | EDTA, with
prpt ea S d WA : ‘¢ BH- cortisone
(af &0 e sufsequéint [}y ladfie er we#. The
ti psues i nefibatled af 3 W T gentl e

ag| t at resence of [ Iaaeil ed- substrate
f of—%5 i chﬂ €4 he—Hvers,, or 2 h, in
the ca |p¢g£?e ti ssueg, Thg enzymatic
repcti Qy dgition ¢f 50D pl |of nethanol/1
N 3 /|FRZB09/|0@DOB3E 126 (1:1). The
reactipn supegrnatant{is qollect¢d and frdzen over dry
icle, then centrifuglsd (240 m nutfes af 204000 g) after
def rosfing 11 oxder t@ tgnoveg ad C cql | debris as
posgrhbl e. 2The lesgard figtene& (f hZodgh Acroprep
24ty O.& m @1t drs)Bbefo&e @anBl ysis on an
HAEE~+4 i e—2695-1r-em-Wat-ersh—b-coupl ed to a
radin_g ctiyity tectaqr (Radi:gan'agt&c 625TR from
Parkin-El mer)j. The analysis isjcarrjied qut on 100 pl
of[S e Thjjectefonmto—aCI8—Tprumir(t24 x 75; 3.5

pm FI RE frlof Wat es), |t he® efu®ed WFtH an isocratic

sgtverft—eonpgsed H2 04 +-+HdProaget+eq aci d/ met hanol

(44.99/ 0. 05/ §5), f pr rrinutz al A fll dy fate of 1
enﬁ-i/on S )f(?l”
|

MI@rutBl/Tme\lVe ti eq:ortisone and

cdrti 4ol beaks jarg 3.)5 amd:“:"’qO

me i n I L I x

g = r T ] x
-

i I I b g i = o

« [ 1 t 1 i [

No
187
188
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190
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192




10

15

20

25

30

10 4.5 m nutes respectively under these conditions.

The Enpower Pro2 software devel oped by Waters was

used for the analysis of the chronmatograns. The
radi ol abel | ed tracer peaks are converted into "pnol. of
cortisol fornmed/ pg of tissue" 1in order to calculate

the inhibition of the conversion of the cortisone to

coMQ 29526911 ( 3HSDL. 15 For exanpl e, conpop@UsERYB09/000083
and 99 exhibit, in the targ é tissues, the follow ng

de rees of inhibition: ex vi¥8 16 h inhib. Liver

Cammgmmss faatordn?grtpd)hmﬁvémon?fﬁrrtﬁ&t?/ﬁ%o%b éé@ﬁpﬁh'é%acologlcal
u S e conpounds
';%ng%gsl nglé% @9{@%{ ,Pﬁ@%ﬁ?%&?%fﬁgwea eir iphipiting gffect on the enzyme
acitiBiSDy, fwdnicht lseinedtaetnen i AdBBblisrNeF FAIP NG H5e meta?]ollsm of
a?g%)rdl ng to the invention can 20 thus be used
J8P%tion of medi canent s, in particular of

nﬁ'dhesamt—ays senkieted l’mlrﬁéésuﬁ'lhﬁ ﬁ@ZYrm?ﬂt}lol(lmpﬂg JC!?IH@} of the
accordin C%VQE tanot her of its aspects, a subject=matt
t

ofFCIREUR P@rnyantioReen dherarzsmeni HhHSBhY sietua of an SPA
C@&J@ﬁﬂlﬁﬂor@f’rcﬁxﬂﬁﬁ?h@s gz)teé? @\%ﬂ P4} ?@é g%q%bt}grpar%ﬁgHsm

latter with a pharnma A)‘/acceptabl
oProfeia gvas FPF?G'F'%demdhe afeastoS \mtr@/méet‘ﬁm mmmuwds @brried out by
f I

Hclibthg( bk eﬂ—f‘yﬁ%e iRl BRI ?I cuﬁées oft sﬁtcﬁ)g éaﬁ%ﬂ? NADPH, in the

therapeutl call'y, in par

_ pP BRRLGRIO5 D BYe RyBeerice\of aﬂuathrea&mg comc:antretlcﬁrcuﬂ mhlbl‘tr)f SPA beads

§ng; 1SS anl é‘rﬁhﬁl\ddéerﬁﬁibgagnﬁﬁlblﬁ ﬂfg pﬁrgﬁg WIth an anticortisol

g one, Cushing s syn

aPPdogy cMade di Bossinte i Meamurntihedemeniti f, cogis@lmﬁm&d during the
Ofd=ef@pr osi s, |ipodystrophy, cardiac WD 2009/ 112691

PCT/ FR2009/ 000083 127 hypertrophy, cardiac

i hRRifinhibitieg cactivi wéth digeedisesthanengone 1|1[3f-|gg1| Q:U@wen by the

d t.he effect
eaRF DD ERE 50%air 15 by ab! SO gsaing o
V\Bumtﬁasg v5!ué@ o0t inpounas elchertirgftoiths I%Hﬁf“ gre ©8€than 1 uM.

tion relates to pharnmaceutic

t
cocﬁ%g(gmp,e n@ﬂn'@@hﬁ“ﬂ%ﬁ ¢fghe a8MaeyndseNgs: Bnéi dld, 18 16, 27, 30, 31,
CREYTEN 198, aecmsilﬂ@ tost hgg, 14VEM 18R aré“?& ctively 0.405, 0.624,
8%%1’%0 0% I‘I‘g'OSI tl ons COI‘&%I I se an 05
F{f aQt Sne 0888 1A -84 6+423n .00, @a%mm@mm 0.008,

.06V, @rw?rrg@gut@e; b ble salt, a hydrate or a
solvate of the Sa% %{%@9%@%}? and at Ieast one 10

phar md@ efifdet ato )ﬁvablé@pttht)l pharrzcpdwamic Thepsaies of 11BHSD1
RAbIRIrE s vMCMSNOSLh o266t Dfich makes it possible to measure the

activity of this enzyme in intact animal tissues. The compound to be evaluated is
administered orally to C57bl/8J mice at the dose of 10 mg/kg. 16 h after the
treatment, the animals are euthanasized by cervical dislocation. 50 mg of liver and
200 mg of subcutaneous adipose tissue are removed from each animal and placed
on ice in a 24-well plate in 500 pl of PBS comprising 2 mM of EDTA and protease
inhibitors. The tissues are subsequently cut with scissors into pieces with a size of
approximately 3 mm® and are then preincubated at 37°C for 10 minutes. 500 Wl of
PBS additivated with 2 mM of EDTA, with protease inhibitors and with 1.5 uCi of
*H-cortisone (at 50 Ci/mmol) are subsequently added per wel#. The tissues are
thus incubated at 37°C with gentle agitation in the presence of radiolabelied
substrate for 15 minutes, in the case of th_e livers, or 2 h, in the case of the adipose
tissues. The enzymatic reaction is halted by addition of 500 ul of methanoi/1N HCI
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to the pharmaceutical form and the nethod of

adm nistration desired, fromthe usual excipients

whi ch are known to a person skilled in the art. In the

phar maceuti cal conpositions of the present invention

for oral, sublingual, 15 subcutaneous, intranuscul ar,

i ntravenous, topical, local, intratracheal,

i V24112691 r ansder mal  or rect al adni ni st r eCTER2000200083
active principle of formul a, l.) above, or its

optional salt, solvate or hydrate, can be adm nistered

i r{1UM tThad néactisn r atpiearatarar m coittedl Myt BrbgenMdvBr dry ice, then

ts, t | d
;B O ARG BAF RSTcSr  orehonere muc
ofcetl Idebeb as podsiblar Tae Saﬂ'fplé%l @rearm@ﬁed &ﬁ)roT@@ A@Rﬁr@mh fﬂqfe GHP
orns such

d tion forns c e oral
¢ 244 WCTRASE PR Fhalv@legin 1 BFLERUTH CAlIasongass from Waters)
grcanulbdstowchdMatlvr@OdialécteﬂﬁQaH oéihléﬁ&eﬁlt%m%{n Perkin-Eimer). The
i ntraocu or

tra racheal
> A B8 48 bar B SR on BB E5RRE episRiae 8:C18 column (4.6 x 75
a@lfﬁ ﬂmS$WNFﬁR81frthi Wﬁfeaé atHeﬁ rbluté@ Rith %‘tn isddraRSSE MR bomposed of
fanus LNt ravenous
S RO AR S i e PRl st 3 monitee et o rate of
I r‘rrlhlémmﬂte e rbmtforaltumnifltﬁatcbﬂﬁoné RRd COAREHPESks are 3.5 and
Q%O'Eﬁilhr{% to teh nv ?Enecan used I n creans,
gels ™o ?r‘?ﬁ?ﬁ& Y | SeB?z”\ﬂﬁP“%f Thg drpp@veraPd software
adeveldosd ayiwatdre r\mmhs@d OB RHaRsis Oéfdtl’fég cﬁr%ﬂa%ragﬁg The
[ F%Vq‘?&%eﬁlnd' rn trh abl et form can corr@;l se
£6 g9 653 AR EBRYSHEH dnta ceme fn?@rttS@l fmmedig of fissue”
| iverded tncdifuiftertte il & thd23nvérsidl of Wbb’rﬁ’sone to cortisol by
llose 6.0 ng Miize starch 15.
25@%%91 PCT/ FR2009/ 000083 128
Hydr oxyar ewhmt Rphpelhds 0S€ardt 80 dBibiVBINRS! JH@et tissues, the
s} g@ﬁlat% 3r m?é{l'g’é resent invention, accor |
anor Nep “geraes o alsorelatestoarrethod 5
for the tréabmomd 16h :ﬁlﬁis AT NP IT PEUbEHERH BTl OV e

whi ch conpri-sesthe admnistration 0 a patient, of
an ef f ecti yeCa@RauRt Na. ¥bnpoddds acgor di MP% o the

i nvention OrceRBoMd NG So P [ar TEasE Ut bal | C%)gwc ma‘bl e

salts or its hydrafes or golvates. 711269
PCT/ FR2009/ 000083 129 CLAI M5

It thus appears that the compounds according to the invention have an inhibiting
activity for the enzyme 118HSD1. The compounds according to the invention can
thus be used in the preparation of medicaments, in particular of medicaments
which inhibit the enzyme 11BHSD1.

Thus, according to another of its aspects, a subject-matter of the invention is
medicaments which comprise a compound of formula (1) or an addition salt of the
‘Iatter withra pharmaceutically acceptable acid 6r base or also a hydrate or a
solvate of the compound of formula (1).

These medicaments are employed therapeutically, in particular in the treatment
and prevention of obesity, diabetes, microcirculatory disorders, insulin resistance,
the metabolic syndrome, Cushing's syndrome, hypertension, atherosclerosis,

cognition and dementia, glaucoma, osteoporosis, - lipodystrophy, cardiac
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' orresponding to the fornula (1) 5 Rla
%e'eacoonEogndAZre RN NATL 5 R4, ,.~NR3 Rig Rzc |
Rlb Rzc () in which: A represents a bond, an oxygen
atomor an -0-CH2- group, Arl represents a phenyl or
het eroaryl group, 10 - Are represents a phenyl group,
a heteroaryl group or a heterocycloal kyl group, -
R aVD, 2009mMd 2R84, b, C, which are identical or dﬁé{iﬁhs%gmoooas
each represent a hydrogen or hal ogen atom or
al kyl , cycloal kyl, -al kyl cysgﬂaél kyl ;)ptg:sonalql?y
(Lot ot ALK R R FBAogiE it diseases by
al k&ﬁ%%ﬁ efigpityanesa of tie aeakksyistenoxm, als€@ebldthoting the
- CBealirkydfwWipBZ, - CO hal oal kyl, - COOR5, -al kyl - COOR5,
- O al kyl - COORS, -S02-al kyl, -S@2- cycl oal kyl,
- S02- al kyl cycl oal kyl, -S02- a: kyl -825, 02- hal oal kvl
'i?ﬁe??*é’%'z‘? al k ?F °f§f&%§g€§7k%e pi}%%f‘-?%“ﬁ {O8] 'E@‘&%Fépwgﬁwaceuhcai

:cfﬂﬁ%‘?ﬁt}o“-sam PUgiTNRER7agive- Orindiply, aNBbMpo@icd Wecoing to the

: i . pectivel.y bonded to
2QrebatriIoesi phatd fn R ESRRRE Lot B Ao g ese of o

F ﬁ%ﬁ?ta?ﬂ? pcgﬁp@g@n@cco(g{im qu/thednyentioﬁibrraeph@ﬁmbﬁtic%lly acceptable
r -, R4 represents a
hyshifiogan hadrafe ofr an eyl & WL %\Eﬂg co nd, and at least one
hydr ogen or hal ogen atom or a tyano, OIS, .
aé&;]gqaqgg;p[ly BEEORDIe exBeT; TheoniR6Eipientd reakioskn, according
) Smtnﬁﬁﬁﬂrrpa?é%@-%'%ﬁ%%qd %%R@W%gcé?ﬁgd%istrm% gesirad, from the
i R @éﬂ?pi%%s whichére knowretech perspn ekied inah&iyr ogen
atom an al kyl group or an -alkyl phenyl group, and -
RG represents a hydrogen atom an alkyl group or a
g BJEQ &%am@qﬁgpigal compasitionsvoé thee Presant h&emébggf/@ti fg‘%g%@dﬁngual,
I SRbesteRdoLd hﬁ%us@?lgp)ﬁ'xtgmngbso,r?oSiEal? chv\la?l, 2mtratracheal. intranasal,
PCT/ FR2009)/ 0000837130 ™ o .
ransdermal or rectal administration, the active principle of formula (1) above, or its
optional salt, solvate or hydrate, can be administered in unit administration form,
as a mixture with conventional pharmaceutical excipients, to animals and to human

beings, for the prophylaxis or the treatment of the above disorders or diseases.

The appropriate unit administration forms comprise oral forms, such as tablets,
soft or hard gelatin capsules, powders, granules and oral solutions or suspensions,
sublingual, buccal, intratracheal, intraocular or intranasal administration forms,
forms for administration by inhalation, topical, transdermal, subcutaneous,
intramuscular or intravenous administration forms, rectal administration forms and
implants. For topical application, the compounds according to the invention can be
used in creams, gels, ointments or lotions,

By way of example, a unit administration form of a compound according to the

invention in the tablet form can comprise the following components:
Compound according to the invention 50.0 mg

. Mannitol - 22375 mg
Sodium croscarmeliose 6.0 mg

Maize starch 15.0 mg




-CO or -S2-(CH2),- group with n equal to 0, 1 or 2

and where Het represents a heteroaryl or a

het erocycl oal kyl optionally substituted by 1 to 3

groups chosen from al kyl, -S02-al kyl and - COOR5

groups, in the formof the base or acid or of an

addition salt with an acid or with a 5 base. 2.

Comosi rmula (1) according to aiml

char ac[?%br/?fzzgfgqi n that A represents a bond. €8T§R2009/000083
Compound of formula (I) accor28ing to Caiml or Caim

" 2,H j ' hat Arl r sents a phenyl,
pyr%%@ﬁ%@%ﬁﬂ?ﬂ!un%f , pyridazi M8 t hi azol yl

gridegnesium steampeund of fornula @) maccording to any

one of the preceding clains, characterized in that Are

represents a phenyl, pyridinyl, pyrimdinyl,

gi derprasent !'erml@":gbm'_ml@im?{?othbﬂmﬁi &ﬁ_@éﬁl&i &l¥d relates to a method
F8¢ z . . oy phol | : . _

thfigroSrEQ?p otﬁréw ?JfoEq%a%@-&k{%ﬁﬁr %{%‘?&-%ﬁr\”ﬁ@l comprises the

éz@ﬂﬁoi_str@t@tnr tthadratipyty ioﬂiar}dffeoﬁiveZdtfsse oéo a cc;mpglundf according to the
i L2 . gfoup. ound o
: 6@%@?2&}4%9&6‘%{ é?grpé?aﬂgg'%%”tﬁ%l{y ag,ﬁgptapletqqg? BF k- Ryfralgs or solvates.

claims, 20 characterized in that R13, Rea, R b and
R2b, which are identical or different, each represent
a ‘hydrogen or hal ogen atom or an al kyl or al koxy
group. 6. Conpound of fornula (1) according to any one
of the preceding clains, characterized in that Rlc
and R2, which are identical or different, each
represent a 25 hydrogen or hal ogen atom or an al kyl,
al koxy, -S02-al kyl or -SO2-cycl oal kyl group. 7.
Compound of formula (I) according to any one of the
preceding clainms, characterized in that R3 represents
a hydrogen atom 30 8. Conpound of fornula (1)
according to any one of the preceding clains,
characterized in that R4 represents a hydrogen or

hal ogen atom or a cyano, hydroxyl, hydroxyal kyl,
-COOR5, or -CONH2 group. 9. Compound of forrmula (1)
according to any one of the preceding clains, WO
2009/ 112691 PCT/ FR2009/ 000083 131 characterized in
that R8 represents a hydrogen atom an al kyl group or
a group of fornula -B-Het, where B can be absent or
can represent a bond, an oxygen atom or a -CO or.
-S2- (CH2) 1group with n equal to O, 1 or 2 and where
Het represents a pyrrolidinyl, piperidinyl,

pi perazi nyl, tetrahydropyranyl, norpholinyl or 5
pyridinyl group, the said Het group optionally being
substituted by an al kyl,
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- SO2- al kyl or --COOR5 group. 10. Conpound of fornul a

(I') according to Claim1, characterized in that: - A
represents a bond, an oxygen atom or an - O CH2-group,

10 - Art represents a phenyl or heteroaryl group, -

Are represents a phenyl group, Rla,b,c and R2a,b,c,

whjch are identical or different, each represent a
hytﬂr%é@ﬁg /43269 ogen at om or an al kyl, cycl oalpl@ﬂ/FRZOOQIOOOOBS
-al kyl cycl oal kyl optionally H?d;bSt ituted by one or

nore hal ogen atons, -ORS5 (hy xyl or al koxy),

hydr oxyal kyl , 15 al koxyal kyl, hal oal kyl, -0-hal oal kyl,

oxo, -CO al kyl, -CO al kyl - NR8R7,. - COORS5,

- al kyl - COORS, -S02-al kyl, - | oal kyl ,

- S02- al kyI cycl oal kyI - S02- al kyl - OR5,

- S02- aI k é—; al kyl - NR6R7, - S02- hal oal kyl ,

- al kyI - EmQPHS} °°rres§92d'ﬂglk‘?/ﬂ§|f%’ﬂ@‘al(lkc)xy, - CONRBR? or

- 0- al kyI NR6R7 group, or also Rla, Rib and Ric are
respectively bonded to Rea, R2b and R2c and to the

carbon at om whi ch R2Q tRes them and represent
-Oalkyl-O, - R3 rep :
al kyl group, - Rdorep
atomor a c 0,
- CONR6 Y31+ 5, EO\ NR6G- aI kyl -
group, 25 - R, and R7 h arre i dgtical or ()
different, each r@yresent

& hﬁdtrogen atom an al kyl
groug or an -al kyl phenyl group, and R3 represents a
'gbn atom an al kyl group or a group of formula

-B Het, n be absent or can represent a bond,

an oxygen fe%mﬁtsoab dﬁéﬂ}oxl‘ﬂe” oL ‘{"@EIZ‘)C?C@&D@IPUW th n
equal G\I'O'el:)ﬂesents%\ Mymef&erﬁﬁﬁyl gfoupepresents a

pyrrollidi nyelp,re ﬁ% % perazi ny

tetr ahydr opyr an)'? 2 cﬂrP'ﬁE’/I a 5Pterctﬂf¥|| PRy lor gr aterocycloalkyl
t @@uBai d Het group optionall y bei ng substituted by 1

to 3 grpl Cp en fraomal kyl , -S02-al kyl and - COORS
gr oups, “’l’f t?] f e owh'?m@rﬁa@@mtﬁd &Fi differentf eagh represent a

"
alediregeon os ahdiogrt ratcaﬁ o i @fkywl%\}% o%!lkypgo lc%?galkyi optionally

PCT/ FR2 / 000083
fj%li %{’ W"%&%r&‘are IENEtem -ORsdhydrext or alkaqr) i mydroxyalkyl,
tehisaxyalkyl, Alkogyilies nﬂieﬂ d@k X N~at

Ryaliee el ﬁamiha@&kﬂ %eny e e QS%YW%R?-

roup repr esents
%ogg%oalﬂyr Peoory L -dighcoon. 8. -alkyl- COORs. -SOz-alkyl, S0,

cycloalkyl -SOz-alkylcycloalky!, -S50;-alkyl-OR;, -SO;-alkyl-COOR;,
-50;-alkyl-NRgR;, -S0;-haloalkyl, -alkyl-SO,-alkyl, -S0O,-NRgR;,
-SOz—alkylalkoxyalkoxy, -CONRgR;, -alkyl- CONR¢R; or -O-alkyl- -NRgR; group, o
also Ry, Ryp and Ry are respectively bonded to R,,, R and Rz and to the carbon
atom Wthh. carries them and represent —O-alkyl-O-;

- R;represents a hydrogen atom or an alkyl group,

- Ry represents a hydrogen or halogen atom or a cyano, -0ORs,
hydroxyalkyl ~COOR;, -NRgRy, -CONRgR;, -SOz-alkyl, -S0,-NR¢R;, -NRs-COORs,
-NRg-COR; or -CO- -NR¢-alkyl-OR; group:

- Rs, Rg and R, which are identical or different, each represent a hydrogen
atom, an alkyl group or an —alkylphenyl group, and

- Rg represents a hydrogen atom, an alkyl group or a group of formula

-B-Het, where B can be absent or can represent a bond, an oxygen atom or a




I ————

5 - Are represents a heteroaryl group, - R a,b,c and

R2a, b, C, which are identical or different, each

represent a hydrogen or hal ogen atom or an al kyl,

cycl oal kyl, -al kyl cycl oal kyl optionally substituted

by one or nore hal ogen atons, -OR5 (hydroxyl or

al roxyal kyl , al koxyal kyl, hal oal kyl

: k‘ﬁ?g%%‘?%&‘i%xo, -CO-al kyl, - 0O al kyl - NRBR7pcTR%80/000083

10 - al kyl - COORS, -SOZ-aIkyI,1- 02- cycl oal kyl ,

- 5022l kyl cyel oal kyl , -S02-al'RYI - ORS,

- S0Z-51% 7 - 9ro0R-veithky BqINRBIRD, 1-@@235@%9@8%%&,{98@%”& .
r

- alhg 2o 2 - | al koxyal koxy, - CON
o) ?étr?/fg |\|Rr{élaI R'gé%'}ogﬂ%‘,?géﬂ %é@@ﬂhﬁ%@{'ﬁ?@ BKd to Rigroursechosen from
refﬂ%( t Qé“la&kyftﬁﬂﬁfd-&p@& B2apsR2b and R2c and to the

car bon @tigayk ries themand represent
al kyl -O, 158{% Pe T & ?"s"{garw@q“gﬂbﬁafhwﬁhn%rackhor with a

O
% al R8¥e-group, - R4 represents a hydrogen or hal ogen

atom or a cyano, -ORS, hydroxyal kyl, -COORS,
-CC]\IRGR;Z,%NRG-SCICOO?S, -NR6- COR5 or - CO NR6-al kyl - OR5
group, % IpoR8d aof folRTula )i adtodigy k! eiiimcal . .

di febfdcRRfs s G3GN Tepresent a hydrrgggeneﬂ%ﬂgqgtcg%acéeﬁ'zed in that A
al kyl group or "an -al kyl phenyl group, and - R8

represents a hydrogen atom an al kyl group or a group

10 of formukg . -B- where B can be absent or can
repr esent Bgnpgg?%'g Eﬂﬁmﬂ%/@)eﬁ‘:%@ﬁ@ & Claim-106r Claim 2, characterized

- 30 23t BrippresgniB PRV pirid g r_2 and where
Net represents a pyrrolp?diﬂy'?éyrlgﬁ%g y éﬁ’"n?F',"y’ Or(?h'azo(?yl group.

pi peraiiﬁyl , tetrahydropyranyl, norpholinyl or
ri di AyGordpogrdosipiortibig ' ti.gnal | . ]
géhg,g, bsd it Yt.&d g{/ 1 t@615?3&(5])rhgc?)ljiugpg:r gﬁggeﬁ of %ﬂ{%ﬁ%pg,c!alms,
, - SP-d %ﬁ Indna cMeH8PEsBSsa phenyih@yfiding (p?rimhﬁ‘lyhﬁfﬁﬁeridinyl
oPiPgEAZinybr othomopReidyon Sal 4 4wl n.agid or witha
b @m%go,iz 82 pgﬁnd W fo?h%f’%%%@%@&@ﬁ& t o morpholinyl,
Cﬁgl R LI YRDY %pf%ﬂobﬁ:fﬁmyrm'yl, he Bepteaardrepyidinyl or 2,5-
belagabicyeiafX gg@mepti @8R, an - O CH2- group, Art '

represents a phenyl or heteroaryl group, - Are
represents a heterocycl oal kyl group (such as a

pi per idCaypoupd RE &k - i.perazinyl , _
20 348-di,aza i?g;cl 0 g&gﬂlwﬁ/g%taﬁbqgmngrtgﬁ@MWI of the preceding claims,
t HISEHDT (681D Hhat RmoR206 202687, WisidH BR2 RPN W 8Brrerd A3 each

gepaEsgatr DS = ol yl,
1,2, 3, 6-t ol yﬁ%{?&ﬁ%@ﬁ O gkl or alkoxy group.

di azabi cycl o[ 2. 2. 1] heptyl group),
6. Compound of formula (i)

according to any one of the preceding claims,
characterized in that Ric and Ry,

which are identical or different, each represent a

2
9  hydrogen or halogen atom or an alkyl, alkoxy, -SO;-alkyl or -S0z-cycloalkyl group
7. Compound of formula (I) according to any one of the preceding claims
characterized in that Rj represents a hydrogen atom.
30
8. Compound of formula (I} according to any one of the preceding claims

characterized in that R4 represents a hydrogen or halo

| gen atom or a cyano,
hydroxyi, hydroxyalkyl, -COOR;s, or -CONH, group.

9. Compound of formuia (1) according to any one of the preceding claims
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- Ria,b,c and R2a, b,c, which are identical or
different, each represent a hydrogen or hal ogen atom
or an al kyl, cycloal kyl, -al kyl cycl oal kyl optionally
5 substituted by one or nore hal ogen atons, -OR5
(hydroxyl or al koxy), hydroxyal kyl, al koxyal kyl ,
hal oal kyl , -0-hal oal kyl, oxo, -CO al kyl,
- GMO2Q0H/11988R7, - COORS, - al kyl - COOR5, - S02p@t}o009/000083
- S02-cycl oal kyl, -S02- alkyl1%&loalkyl - S02- al kyl - OR5,
- S02- aIkyI-CCERS - S02- al kyl'*NR6R7, - S02- hal oal kyl ,

- dhRiActesEad i ket Re reg@e2erad kyHyatdges b OXY alk WB?a‘Hrou of
|lso Rla, Rib and X R, P
&’3@3 ﬁ%% %’{?g%g?%g?eé’gse% can genpseni @bans. eR@xygen atom
car bon-CGh-om \ABOQJUCHQW Gickp Wiemn %gdalr%pbesfeBF 2 and where Het
- FREREHhs @ oyrioifBa BREESEH: Bodratiith dcamvarooiam
grodp’ vt BEPEEN: ok 2Rl defehyeroPeanyeroroholinyl or
ap&lmhoyl group,altlfme safdRMet dryas @gérﬂbj/' beinGXdBetituted by an alkyl,

@Iﬁ%@; r S, - NR6- 5 15
A 99M8up, - R5, R6 and R7, which are
i dentical or d| fferent, each represent a hydrogen

atom | kyl gr or an -al kyl phenyl group, and R8
repr es@t@“ﬁwg ngcgw% Graccanding tﬁﬁlalg‘r bughatacterizgd grufhat:
of f or+mulaepreBedteta borbiesR 0B e atdis o@Qﬁ —9‘ cﬂtgb%@r

represeo_é a bond, an oxygen "atom or
- S02- ( 51r{ep"§ﬁ‘6"d§athleHY'rPré'at?&@arVkﬂrgup1 or 2 and where

Het reprageaprésgqt@)grmhw@r&yd,, p| per| di nyl,
pi per azi ﬁ tetrahydrop)ér anyl phol i nyI or
pyri di nyRiesg @i Regtine Wl da'fﬁleide@ﬂ@ﬁlporogtfﬁeMI Egctheeprgsent a

smmogetrutoedhéwge’ln teford  BF AP IKGN OSRIBaNd,l, ©
o Eatedg § B k‘}l n@sfé kgy 'Qlky#ﬁglﬁalk%l gptionally
ORISRy 1 o marchaloasn Same. Rdinsiond babor ysraryalky,
2&Bkcb@31kyl IiBlodNeyTP ook f0<5>{6u' Zd-hiky2CEe. -
e):Y Pb%) haracteri zed A that it %%yl’ cﬁzgj;g!hﬂfr%“%“ COORs,
ARVICPRsi aPRzzlkyf )ﬁ%wcyoagyu -(ﬁquajkyipmham{ul n®+alkg-OR;,
--smaanmm@ms aci dsoAQkAdagR)t an
é WM[ Tet r ahy dro23 an- 4 Car bonﬁ/) pl perl 'di n- ﬂlk¥If%9?alkyl
le' Railkyial x&a;ﬁqamggg%gﬁ 7 QurAdted-NReR 7 grapb ok ylsocRac Ra, and
anpé rédpedtivd @ Bb @ed t
B{F& &%rl m d?n- 2yl m ﬁ% y?j’ rﬁ%‘d R‘T“ an§I . the h?f’d'P%” Fiory hich
ROl qndd'ﬁPfl%WthaﬁE'r@-, adarra nt an-2-ylamide, WO
2009/ 112694pr26diE BANAYLAAMSS o &3 %fkyl group,

- R4 represents a hydrogen or halogen atom or a cyano, -OR;,
hydroxyalkvi, -COOR;, ~CONRsR;, -NRs-COOR;, -NRg-COR;5 or
-CO-NRs-alkyl-OR; group,

- Rs, R and R;, which are identical or different, each represent a
hydrogen atom, an alkyl group or an —alkylphenyl group, and

- Rs represents a hydrogen atom, an alkyl group or a group of
formula -B-Het, where B can be absent or can represent a bond, an oxygen atom
or a -CO- or —80,-(CHy),- group with n equal to 0, 1 or 2 and where Het
represents a pyrrolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyi or
pyridinyl group, the said Het group optionally being substituted by 1 to 3 groups
chosen from alkyl, -SO,-alkyl and -COOR; groups,

in the form of the base or acid or of an addition salt with an acid or with a
base. '




A-{4-T1
- (Mor phol i ne- 4-car bonyl ) pi peri di n-4-yl ] phenyl }-3, 4-di h
ydr o- 2H qui noxal i ne- 1-carboxylic acid
adamant an- 2-yl am de, .4-[4-(4-Met hoxypyri m
i di n-2-yl oxy)ph ehyl]-3, 4-dihydro-2H qu inoxa |ine- |
-carboxylic acid adamantan-2-ylam de, 5
. 4-W@-2009(WB6Bhol i ne- 4- car bony] PCT/ER2009/000083

' )phenyl]th| azol -2-yl}-3, 4-di Igédro-ZH-

qui noxal i ne-1-carboxylic aci d%4danant an- 2-yl am de,

. 4-[5-(4- Met hoxyphenyl ) pyri m di n-2-yl ] -3, 4-di hydro- 2H
qui noxakine:| - lic acid adamant an-2-yl am de,

. 4-[5- (i}' Ki‘%rh x&@ﬁ’g ?/%}Uﬂﬁzﬂ ) AFQIHinD Lo Chaing 1 Achsiragtenized Zhithat:
qui noxat iAeepreseatr HBA, Iaﬁ ox}eri&lofh _

( 5- hydr oxyadamant 9’&9 or an -O-CH,- group,

n- 2-
.trans- 4T 4-FPESE 'P\%ybPrﬂPﬁiﬁﬁPlaM)DwPam n- |

3 -yl ) phenylr] Ha’ﬁrecbedasra/ﬁlét@m%ﬁi PdU noxal i ne- 1- car boxylic
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acid (5- F)ﬁ‘? mant an- am de, . Methyl ester of
4- ({4-[ 8- E’4”“( éBuWB’ﬁBn@‘P) lﬁ‘ﬁﬁ@aéz!?fndﬂffel;dn}plaectylriaprasent a

, 4blirbgetr @r halogen atom or an alkyl, cycloalk
2"@%& H‘Y%Jaiy' ne- | - car bonyl } am ng) adsgncgﬂnty‘l’i Ifylcargllpswlylolptlonally
o SJbsh y cne or more halogen atoms, -ORg (hydroxyl or alkoxy), hydroxyalkyl,

. dalk@xaligt, (Hal 1h I']
3 A;"é E[ ( 2‘“’% | ﬁoggﬁag{ewn&a PIRSLAG], "o BIRIK, Lcoor,,
L %’31% né@a%lqaﬂwbrtﬁs&yalkﬁcwmmw -80.-alkyl-ORs,
B E%Z%%‘”%‘fﬂ"“ﬁzizr%ﬁgﬁmw%@s;ar:écb' LA™ i
(5 cérab A ﬂ’ﬁ’mt GRNR6Ry AP cRiky-NReR; group or also Ry, Ry and
tRﬁmet4e$ﬁbcggér{%g3§hla?d§T% Lﬁ%xyli%w# . ghd Y B M which
(%%ﬁ& ar o?(?fd’&rfﬁﬂrtea N>-QrelkrQe, .
trans 4 FBArebl%séﬁfslé}hy@@%tgw ar%rdlwég} n-2-yl oxy) pheny

ou
hydr o- 2H qui noxal | ne- Pi ¢ acid
(5 hydr JﬁBWﬁﬁ‘Ptﬁn-aZ Wp'éﬁﬂﬁﬂel)f hafogen atom or a cyano, -ORs,

thwat{mxy:ﬂkjm (ég Jrﬁn%@ﬂ) enyI ] N?EOORS "‘NRe-CORs  or
ﬁo(ﬁ%s %E&/'% ?HPq ne- 1- carboxylic acid

(5 hyds Sy ReAMRRG APhidn Kd PENIES o Firor
4- 1 PISRbRAFY prrsessntiatvarogen
%%@rﬁ}*ﬁg%uﬂ’ %%@@Enylmugﬂg;au?eﬁeﬁ 5c‘:zllfqugoxyl ic

d (5
aci ﬁné fajr@ %ﬁﬁ@aéf]ﬁ‘g&%gu p%onyl ﬁp?'%rgé%uh of %/9')°|H9r€i’fdf|ormula
% gL yhere san ippdakseptior gan rrepaahemea Ibomﬁrém&)()lvgeﬁ atom or a

a@@l- ‘f; -S04 an??ﬂ éai 6nGHe‘thﬁ] PZ%C{Y)JE P%lg Br ggp where Het represents a

np)frci/' Tﬁ&/rP'ﬁ‘rW'W 243&119]’323?% &twdr@p?rah‘yl Jorpholinyl or pyridinyl

?gs’fbﬁgéﬁlg'xé‘ég% He@#aﬂ?(ébﬁcﬁa ¥nb8|gg substituted by 1 to 3 groups chosen
TFora vk - Qs'?kkyl(av@r-rfk@OR@gro@rpear bonyl ) pi peridin-4-yl]p

T | boxyl d
(5 i ot DS REE o 2iar an acdieg.sat ity an pgciay cvitn a

ad a ma ntan-2-ylcarbanmoyl)-3, 4-dihydro-2Hq u
i noxal i n-1
12. Compound of formula () according to Claim 1, characterized in that:
- Arepresents a bond, an oxygen atom or an —O-CH;- group,
- Ary represents g phenyl or heteroaryl group,
- Ar; represents a heterocycloalkyl group (such as a piperidinyl, piperazinyl,
homopiperazinyl, 3,8—diazabicyclo{3.2.‘1]octyl, morpholinyl,  thiomorpholinyl, -




10

15

20

25

30

yl ] phenyl } pi per azi ne-1-carboxylic acid benzyl ester,

WO 2009/ 112691 . PCT/ FR2009/ 000083 135

.trans-4-[ 4- (4- (Met hanesul phonyl ) pi perazi n- 1-yl ) phenyl

] -3, 4-di hydro- 2H qui noxal i ne-1-car boxylic acid

(5- (hydr oxynet hyl ) adamant an- 2- yl ) am de,

.trans-4-[4-(5-Fluoropyri mdin-2-yl oxy) phenyl]-3,4-dih

y Ve 200411368 tal i ne-1 - carboxylic acid PCT/FR2009/000083

(5- hydr oxyadamant an-2-yl )am dg, 5
.trans-4-[4-(1-(Methanesul photyl ) pi peri di n-4-yl oxy) phe

nydqtargzdmpdrrrblptﬂ &-cRigrrolyl)i noxall,2,8@-tétralRydeepeiding! aci dor 2.5-

(tsdr'%?r%’g Wﬁﬁ%ﬁaﬁﬂww 3|m) Sﬁenyl) 3, 4-di hydr o- 2H qui

noxal i ReRiy, g?qridomygi,lcp waidrd ard 5déht|@él02§b’6tﬂ@é‘@ﬁtt adtich- Mptesent a
rans

X, @dtor%egmm gIRsI9eR- E“{ﬂ)é{héﬂy%‘l" CA!C'SF‘H&/"dr‘é”‘iﬁ"a‘eﬁ“hﬂx@lwonaﬂy

| mb‘stltuteﬂ:l(by(xafehﬂwéﬂe@}aﬁﬁeﬁ atoris, -ORs (hydroxy! or alkoxy), hydroxyalkyl,

d d
tarlka ¥Er"z91§'ﬁy} F‘aarrﬁﬁyL 'ﬁ'ﬁﬁ%iﬂns‘yrqxa. -RO2alsylhy pREMkY-NReR7, -COOR;,
4 dlkm(cl@ORgl—katDb amylal-sm; clrcioﬁlﬁylb%ﬂgla%yﬂﬁb!gaikyl -SO,-alkyl-ORs,

???M@@iﬁg&( 4- {gsépg‘l%ﬁ%ﬁper azPfehalaalivvb ony F3llyr3Qep-alkyl,

i REA--plkyakerydlkoxy, ICONRYRY 6r -O- alkyl NRsR; group, or also R, Ry and

(?L ﬂ%ﬁ‘g@lgbne 1?5'?5%’%#%%&933@45?% and to the carbon atom which

bamesﬁer{w &ﬂetﬂepﬂryﬁmaoesmifr@onyl ) pi perazin-1-yl)pyridi
n-3-y (ﬁ 4-di hydr o- él—l— ui noxal i ne- 1-carboxylic acid
(5- hydr o SREREME Zrfw: r%ﬂ?ﬂa?ﬁ?f&@f an alkyl group,

. trans- Ry 4efrBs@as aai Ry géﬂ-gbﬁnb(élr}gé’n Aatdinh T - 2hA1 oR,,

R TaE8ER © “EonrE, Y RREESR,  NReCORs  or

: t@fanméalky‘ld%gm@,fl uor opi peri di n- 1-yl ) phenyl ] - 3, 4-di
hydr o- Zgéq [ nox ine-1 - 20 car box%l ic acid
(5- hydr éﬁﬁ% aHlieh p1e iggntigal or different, each represent a hydrogen

arm%&ﬁg(o%p(%hh%mgwbgﬁ%wda Bheer azi n-1
-di hydro-2

-yl) pyridin.2
qui noxal | neRir%pgge[%l)(syqi hgdrgg@rdatom an alkyl group or a group of formula
(B- Hﬁﬂfmacﬁlﬁ’&ﬁ‘%r‘ab’s‘eﬁl }Jﬁ%ﬁ"?gresent a bond, an oxygen atom or

ns 4 ( Met hanesul phon pi per azi n-
ﬁ@p@’fr dﬂg}rl jereumwih Ryasusl 1 or 2 and where Het represents a

qwmamw n;ﬁpérld?n%ﬂb%?ﬁé'réﬁnﬁc'tegrahy%rgpyranyl morpholinyl or pyridinyi

Kdroxyadamant an-2 %:y@
WPH (Het @uem apleenally lﬁ’@ml yuybistiteteicdby 14toy3 grgupsychosen

|m,q|an%,5 gb]ramyﬂarg; hyeoR, gk gw noxal i ne- 1- carboxylic

acid (5-hyd roxyadanantan ) ami de,

. trandd thy @ffl‘ﬂlfltb%ﬁﬁ%@@kygﬁ rqrcnf ran2ad;dlltbopwaltrwzﬂ1 an 2¢idldr-with a
Sgégepll hydr o- 2H qui noxal i ne-| - carboxylic acid
(5- hydr oxyadanmant an- 2- yl ) am de,
.trans-4-[4-(4- (Ethanesul phonyl) pi perazi n-1-yl ) phenyl ]
E‘ gl ﬁyﬂ?gﬁfg n?ﬁ;;‘]&%ﬁs’:{ n%cglgilr;l[g t%aélg%)f,l éhcargc?er(?zed in that it is
chosen from:

-4-(4-(Pyridin-2-yl)phenyl)-3-4-dihydro-2H-quinoxaline-1 -carboxylic acid
adamantan-2-ylamide,

- .4-{4-[1-(Tetrahydropyran-4-carbanyl)piperidin- -4-yloxylphenyl}-3, 4-d|hydro-2H-
quinoxaline-1-carboxylic acid adamantan-2- -ylamide,
. -[4—(Pyr|m|d|n—2-ylmethoxy)phenyl]-S,4-dlhydro'2H-quinoxaIine-1-carboxylic acid
adamantan-2-ylamide,



j
.trans-4-{4-[4-(2,2,2-Trifl uoroet hanesul phonyl ) pi peraz
i n-1-yl] phenyl } -3, 4-di hydr o-
2H qui noxal i ne- 1-carboxylic acid
(5- hydr oxyadamant an- 2-yl ) am de,
.trans-4-{4-[4-(Propane- 2-sul phonyl) pi perazi n-1-yl | phe

nyI di hydro-2H qui noxal i ne- 1- car boxylic acid
‘%490@@9 abRhnt an. 1. yl)ani de, VO 2009/ 1126%¢1/rR2008/000083

PCT/ FR2009/ 000083 136
%1% “&5 {4-[4-(5- Hydroxyéaﬁrra
15y NosphelingsA-jarBor pideyidings-2 ?;‘Jﬂ'eﬁ dﬂﬁ}:dr&}

ingxaline-
: PGSBS R )P P

.t ralfsi4d ?WOFWV('RI'WQWWWnﬁFBﬂtW ré-@Hbcg{( ﬁcf)!agned‘cllcalboxyhc

phg@ulaha,% ﬂt‘ 2H qui noxal I ne-1 -car
v %’?@ﬁ . yl)am de, 5

rox
54 rédhg Y %;Wm@ﬂedampﬂmqﬂlhmep% A8h bﬁ%ﬂg) ph
en i noxal i ne- P& Aei
AT s e
Lt Ahgrivip b
| Srdosimiganed ,,agﬁ'?’z?;'z*;l?ﬂswbgérsgz;@ﬁw@oiggxa% 8

%%_uowa Y yI ) am de
tr “Methopatp Wbbwmmumr@ -8l4nd) i i _
10 n'a];rcﬁ/(is)f-@@&ﬂ()!, Jiarﬁa%’?(grm drgu 2H :|_93'|;HH))2['III mﬁ&%hne"l-carboxyhc

q;ltl noxal’i &g car
( @dﬁﬂamampﬁoyw)p%@r m-1-y eny -
wan P ?[twd{o 2H-

tqnaé?ﬁ\z{ﬂcégéaif? T ST,

5e#9do ﬂy(thMhé’néQu)pﬁ\Bhﬂ erazin-1-y -3 4.

5 | Ul r],[)_ppen},fr] 3,4-dihydro-
et b e Lol e
6‘ (‘Eﬁ%wtb&nﬂdmﬁaﬁjﬂﬁfbe?a% h%ﬂgnyf]li?4 ~-dihydro-2H-quinoxaline-

‘H: hoI | ne- 4-su
s B AR bR iboni s i myaro-2 1
(0%?111 Bwen&smmdmwpﬂbér%zxﬂc‘l 91 phenyl] 3,4-dihydro-2H-quinoxaline-1-

ran ﬁ@gﬁ%{@?%ia EWWI’%%WBH*@N%HMUd@honyI ) pi per azi n-|
5’*"%Wﬂ”dm-wiﬂﬁbﬂéwﬁﬁwdwge e B

id
20 ??ggd&gy{%%%)%’a%ygan}d%nazaspl ro[ 4. 5] dec- 8- yI)phenyI] -

Frapse- [ﬂf@p(d‘-nﬁhbr@meﬂﬁ?ﬁyr‘lrﬂﬁfnzg é{ﬂ)xﬁ%ﬁgny)f]yé ll-%iha;rgroQH-

d t
ﬁ§|ng¥§}irn ygaF?%g%ﬂﬁéﬂﬁmmﬁam&t&mymmml pi perazi n-

Itr } a ha':h, : l
aﬁggﬁq F(’éf% égggﬁg%p% 32% %hﬁﬁgopyrldq in-4- yf)gi?ernyﬁx e

% ot o g 1-carboxylic acid (5- hydroxyadamantan 2- Iyl am:de
s4- (Wt syl t hyl erazin
%3: )é e W @g@&)ﬂ%r?e;@gﬁahﬂhﬁgo éﬁ@%%gg}mqw!]@g PR
| R H?%)lfé‘ W@ram;damaﬁﬁn 22 i)altmfdeb -3, 4
rgTSﬁHQE-gQ-EﬂéTSEﬁ%%u@al’,&‘;ﬂﬁ;ﬁé&%zl%n?ﬂ p?nr'lldlmll)l/ SCy%rB 2—rcg?h>;d20 2H-
CSH qo @'Hayi-};aq%wﬁ;zaqﬁbﬁl-h)@mwhdmbhtaﬁ@tylfénﬂ@é d,

trénisa, (4 xyadamant an yl car’ bam)yl) 3,
4- di ﬁr oﬂ\gﬂﬁgﬂ?sﬁg Qﬁ?’?ﬁ?p razmqaﬁ)py”m'd'”'z -¥1-3,4-dihydro-2H-

quinoxaline-1- -carboxylic acid (5- (5-hydroxyadamantan-2- -yi)amide,
trans-4-{4-[1- (Morphohne—4-carbonyi)plpendm -4-yllphenyl}-3,4-dihydro-2H- |
quinoxaline-1- -carboxylic acid (5- -hydroxyadamantan-2- -yl)amide,

A
rans-4-{4-[4-(5- Hydroxyadamantan-z-ylcarbamoyl) 3,4-dihydro-2H-quinoxalin-1-
yllohenyl}piperazine- 1-carboxylic acid benzyl ester,

30
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yl ] phenyl } pi perazi ne-1-sul phonyl )acetic acid ethyl
ester,

.trans-4-[ 4- (4-Hydroxypi peridin-I-yl)phenyl]-3, 4-di hyd
ro- 2H qui noxal i ne- 1 30 carboxylic acid

(5- hydr oxyadamant an- 2- yl ) am de,

trans-4-[4-(4- Met hanesul phonyl - 1, 4- di azepan- 1-yl ) phen

yIWOBZQ(leWEﬁEt 0-2H qui noxal i ne- 1- car boxyl i cp@¢jrtk2009/000083
(5- hydr oxyadamant an- 2- yl ) am gg
.trans-2-(4-{4-[4-(5- Hydrox37 amant an- 2-yl car banoyl ) - 3

tdtamh-h%(%(-l\ﬂ?éﬂam%ulpnﬁnﬁ)mﬁbr%zm 1Eyl)phergycl)] 3.3}??“8"’5"&2'3
azin me
et‘%‘ PR BB SeR A boRenT hrise OO ICE Shamius,
ttranss4 Bq—(mFlpérobﬂﬁrﬁ@rﬂgio&pyphaMaa moﬂ{%%-ﬁquuYHoxﬁﬂ)J pa
ﬁ;f i?rﬁ?fc%%é’#a%%“?”@mZp%ﬁWg pr Opl oni ¢ acid
ma’r 4- Bls([‘le(MethanesuIphonyl)plperldm-4 ony) henyl] 3 ibydro
4 g IRy
SiBRaf ket R L ST
(E;Ef%?;@;;ﬁzxmﬁﬁ FRTEﬁgI §nm %ﬁ{/cfr)é gtHH%LHg%xa\lm -cartsoxyhc acid
d lti‘agdg@[ggh“lgggiﬁgﬂ? §t]trﬂﬁné ﬁ@lfrp&”@ﬁ)ﬁéhyﬁ%' 4jdihydro—2H -quinoxaline-1-
??r ﬁ@’“ﬁ atx"@ @4‘%%1’4%@1@%36’!‘)9@% perazin-1-yl)pyrida
8-
;gr:raag ngﬁl(sg%p;%ﬁégﬁ%ﬁ@ﬂy Z)BM% @A 'leu?d?o SR BRRN G- 1-
£ ﬁa%'ﬁ (p-avdnoryadamantan ﬂﬂ)qgl. perazin-1-yl) phenyl
] %?négﬂgﬂsgg?%mpgﬁl%ﬂéﬂgé{mdaﬁtﬁr%@t@fgﬁpﬁfrl}bﬁen% -3,4-dihydro-
aﬁ@ozia%/ﬂ T(Qfa"l%’fﬂﬂﬁﬁ@@d hidioyyadansardam@ohginideper azi n-
| rb
x (t:rlaué Xﬂb%ﬂ!r?%tgégﬂ%ﬁ%wglzﬂ%er%%ql nj( gay‘.éi'n' NG5 2CqhRRI%H.
.qyingreling- K&ﬂ[bA?XY Iz gl @tWIF@de@rentlaa%ﬁ).dnpumnyl ) pi pera
Zm_ﬁnet»J Izt;](gi)g:ﬁb%ghﬁb)-gg?rﬁe gl' I@yéjam¥dr8—2H-qumoxalme -1-carboxylic acid (5-
F{wﬁ Hymamaiamide, yI )am de, 15 _
g fransa 44 Aztbﬁnﬁéd;&éﬁw RhgnsiyiS Bafl 87al QY olife ! ]
%z Soeiedamantaor-Wiamyitec aci d
%ﬁ?ﬁﬁ@“’i%%@%@ﬁ%@w* RG22 f-hvdrasRHy g
CeIeralifer hexrabxylie atid (Gdnybmxyadamantamst2-yljamide,
e B Rt e S PR IEh s
[ ipeEaipe; - earnoxwvhydndqsmroxga@mmmmynamhec arboxylic

Qﬁrfgnﬁ%ﬂy@ﬂe@?ﬁ gﬁ Vﬁpél&ff &Ipﬁﬁayrwl)ﬂfgh%m,ﬁ]tl -djhydrgi2H-

Ayigexaliperlgtarbowdit boid-{5- bydr@ﬁj‘/éﬁém’érﬁéh 261 8mide,

( o) nt an

B BB A BRI B P dibvgror2saunaratpe -
Eﬁbamlq@pndﬁmydmyédama}ﬂam brrﬁdeac' d

d amant

(h%ng}ﬁ f4-(¥l>fggxanesu|8h nyl)glp%razm -1-yl)phenyl]-3 ,4-dihydro-2H-quinoxaline-
1-carboxylic acid (5-hydroxyadamantan- -2-yl)amide,
.trans-4-{4-[4—(2,2,2-Triﬂuoroethanesulphonyl)piperazin-1-yl]phenyl}-3,4~dihydro-
2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4—{4-[4-(Propane—2-sufphonyl)piperazin- 1-yllpheny!}-3,4-dihydro-2H-
quinoxaline-1 -carboxylic acid (4-hydroxyadamantan-1 -yl)amide,
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.trans-4-(4-(Pi perazin-1-yl)phenyl) -3, 4-di hydr o- 2H qu
noxal i ne-| -carboxylic acid (5- ca rbanoyl adana
ntan-2-yl )am de, .trans-4-[4-(5-Bronmopyrim

i di n-2-yl oxy) phenyl ] -3, 4-di hydr o- 2H qui noxal i ne- 1-

lLic acid (5-hydroxyadamantan-2-yl)amn de,
t&g(ﬁ?éﬁgﬂ

42991 (Oycl opr opanesul phonyl) pi per azigy/kR¥bddlooooes
henyl] 3, 4-di hydro-2H 30 qui rl1€$<al i ne- 1-carboxyli

5-car barmyl adamant an- 2-Yy{ ) am de,

o it e, (pOhrapsdpmareanbneamdn /i pS s ird-2Hlouinoxaiin.
) ph?gﬁgﬁdaﬂggglﬁ %Zﬁéﬁ{ gunlgigkrgyﬂéf Ig?ﬁ?cﬁlge I1 -nc%rboxgl?cra?c?c;( leI!IZ():Il ecs{:terCP
. t fr3As- 4é4ctﬁ1(8mendm@4—%%*(001?!05!@&@%11@1}%%9003 aecﬁ 'r<5‘ 2k

aﬁ?o'"f’ij’”‘*yh ] B o R aBianvi mdn.s o 501

-O@M:&op&@%uiphonyl)plperazm 1- yl)phenyl] 3,4-dihydro-2H
£h h | )
N R C
di-heeF-6-1944- maethammmmw)mﬁrbﬂmLylfbhaﬁyuds 4-dihydro-2H-

(?;J ?r?s% é@%ﬁg?&%?g%%%% %ef{”ﬁécf‘?é@maﬁmn%rwwiﬁéf azin-1-yl]
pHEFRA4-{% %écéicrw}odtame%bh@m)ﬁ@éﬁizlnnﬁyl}pr%&ﬁ’%W&h‘idr%%—fj

d
t( ?gﬁﬁgqalﬁ?(él’ﬁ?%@&@%c e(? "Zyaggﬁﬁ%?ﬂﬂl‘%m@ -4-yiRmides o- 2H- qui n
oxXEANSrE{4-AcRronBngt 1-suiplsdri)piperazin-1- -yllphenyl}-3,4-dihydro-2H-

(té?'gﬁgmwéf}g&{@%@ (g'h%d’)ﬂx%déﬂﬁ“m?ﬂl)m@eyl ] phenyl )
dramsf- WHV(B“mﬁewusmmwmlﬁeﬂazm CREPRRYLEG- @}F(ycﬂ'o 2H-

R Y B ) e aneny ) 5.
. dPR§drid- [ﬂﬁWmhmbme}memhbnﬂljb JféﬁﬁMWI]bﬁerﬁfP}' L84 dinydro-2H-

(@n@%@.ﬁé{j Ecan %ﬁ@?’ﬁ’éﬁ@@éﬂﬁ@ﬁ&yﬂ%ﬁperam n-1
&fﬁﬁrﬁéﬁwmmmwamuaﬂﬂon DANBISREAR MR AR Sy Fo- 211

rrg:r%ﬁrfh[(%%w gﬂ@hmdgwﬁggaéngggn 2-yl)amide,

gtramsrd dbr ‘t;yd}lm{a@&%zésdir@?l Sjaedib)yﬂpﬁé}wzlls ?d?ngdro -2H-quinoxaline-

?l'bg‘éfgﬁ)ﬁfhé '5'&:8 r%lxi/fp agqlﬁn%r 2-(1)/)g(gmlde

Tal‘mﬂﬂ%({ %(ﬁnbﬂlbmﬁﬁgbm?ﬁ@wwp?begaz% ?%Bh rYy?j P Il-dlhydro-

gppa%l ’yaﬂeﬂé)alﬁ%‘b&&i'q PR (>-bydrpvegrmenta aylamide,

(tsaﬂw@f%é(&@ﬁﬁ@lmﬂﬁétﬁaﬁeédl pHAR, ld.?? -dimethylpi

e m: 86‘7’?2@ 2 pr'senxﬂadﬁ-
Hth %ﬂh@ogﬂ;@gﬁo%oggyﬁrg gglggéwmosyadamhntan g yhl))amlde
(tEanlsy(de{@x‘y-waf ?éh‘a%‘iéfﬁa)rfi?‘ygﬁrbarﬁ Zﬁrhsti dmi/?WH umoxahn 1-

% '[‘?n I}uoroet anesul phonyl Y pl perazi
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20 Jq‘u}’r‘dxﬁ Y |c}afb%xg‘;k§|&;%¢g C@r%%lpgyladamantan 2-yhamide,

dihydro-2H-quinoxaline-1- |

gqul noxa
(tsaf@a‘il-lb‘%rh%@ Mdamyétaghe%u%haﬂfn 1oy

P Byidin-Ank34 ro-
F2 f{ﬁ'%"z"%m% L 421‘;0&‘5/‘%%{‘]&52w qmpwecka?hglngn-z ﬁ)aﬁm@?’w Fiw

Arang4-B- (c?a'vlbmansfélmﬂﬁi’rﬁ?m méaw ﬁ{%
| | 5-3ylphenyl-3#rdjlaxctso-
25 ZFW Aﬁl[')é(eaﬂ %ﬁN&’ %90 L y &X?/gé;rdantan-;/ yl amide, rﬁ}
(o e g 5 AR 1 Lo
ronenr % (a8 %ﬁ%@?'%éﬁrb&b}gﬁ@am@hﬂnpﬁwmae

An h3-445 |
#h3-44 WM@MWSLQ%%Q% | Ce%hzcb gwywlperazm 1-yllpyridin-2-y}-3.4-

xal i ne-
%‘@; ca|ZE'o Vexadasrareeeexpliodcich (8-elroxyadamantan-2- -yl)amide,

franaAgs44- (ﬁ-MEEHJxkEi‘BEgﬁ% Yin 3
Mbetich HIRyicin2:yr3 4glibyde-Bid
30 ng_re_o&fale { ri&%rbrﬁgquc_a@ai(@d)w:'o%;émhdytrana yl})S;}Ir-}?:de e

t(ﬁszawmm?@??fvg@{bﬁe)ﬂ@ 45 ygpyndm-z y1}-3,4-dihydro-2H-
9¥mpge P&h&x raomc acig( Snypwy@uamyém&-z;ﬁ smised- di hydr o- 2H

trang - opaa lic
obBalydr ox Maég,garﬂaeﬁ? @HQ@%P)EE%"Hé -Ylphenyl]-3,4-dihydro-2H-

line-1- carboxyhc acid (5-(acety|ammo)adamantan—2 -yhamide
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trans-4-[5-(4-1

sobut yl pi perazi n-1-yl)pyridin-2-yl]-3,4-di hydro-2H qui
noxal i ne-| - carboxylic acid

( 5- car banoyl adamant an- 2- yl ) am de,

.trans-4-[5-(4-(Cycl opropyl net hyl ) pi perazi n-1-yl ) pyrid
in-2- I& 3, 4-di hydro-2H 10 qui noxal i ne- 1-carboxylic

acVP ég Yat@toy| adamant an- 2-yl ) ani de, pCT FR2009/000083
.tra_ns-4-{5-[4-(2, 2,2-Triflu ‘{aoethyl)pl per azi n- %(]

ridi n-Z-R/ - 3, 4-di hydr o- 2H . noxal i ne- 1- carboxylic
acirang-g- ééﬁﬁmmmamnbﬁﬂpf%ﬂyl)bIWaﬂiﬂJ yqpyrfdm-2 yl}-3,4-dihydro-

But y 1-
ﬁ%ﬂéﬁﬂ%%’f@c?ﬁddg)rﬁfe%é{fﬁ%?anfan eabmiog i
o rang- aa@metﬂywrapa@iwmmeaéhr21 18.4 1354 dihydror2H-
t%ﬁgﬁ(gﬁr}%ﬁ grgalgbo }fl% %:I rﬁ%r}/%? &){_ag;gghtgn %—%;ild;} 5
qutramm(« n@ﬂumamqsﬂtecrawdr&-zH 1,3"-bipyridinyl-6'-yl)-3,4-dihydro-2H-

ﬁ ansg@@g ?%on;g'%tf%rflﬂ Mﬁﬂ’%’?%ﬂ%ﬂ?ﬂ?pﬂ)ﬁéﬁﬁl n-

yﬂrqxwtiﬂ(tt}(ﬁ’yrﬂmyxh}‘hiﬂu-é 41;15 Bst@kfé)wakk-zl-f 1,3"-bipyridinyl-6' -y!) -3,4-dihydro-

qgm@%@égﬁg@? i chﬁ%ﬁe/g% ﬁ yg\qu@@damantan-z-yl)amlde

transsd-I6-(565Cyalo
SRS b o o [ o e

yg]@z’ré i - Gy ipeid (5-hycroxyadanantan aoyhamide,

t rteams-44{6-B-( 54&@%6%31&1@?%%9%&@ BIPRRAFLBH- -quinoxalin-1-

(élh-hgrgﬂ g ;ngTegai}rﬁoj(ﬁ;b@xgﬁl agid tert-buty! ester,

ra0s ehnfdeld < Bandtacky2tHid )p R BE26-1- yl]phenf\il} 2 A-di ;/(dr 2H-qL(1]1|1?fga£ne-1- :
E% ?8§’" égﬁé&fa ta%{saty aﬁ‘é@gpl g'gls;f‘!ﬂlld@ar boxyl i Zpg_{:: d
(&ao&ﬂk{éﬁéymadﬁﬁaﬁmﬁﬁbr&)ﬁlbbéﬁlndﬁ-El %%Eﬁmglg}%dm -3,4-gijydro-

ﬁ; n,% I adamant an
ydr o MUY %[J og%{ﬁp),(y I¢-acid (5-carbamoyla amantan-2-yl)am|de
ytr]ans}24454¢4 (@C@Mm%hkahéﬁ 2DIcBMalIN 4 dmybb-Aget!

y
rangi"g? qfhﬁéy'i%\?%aﬁ'ﬂgﬂl-!dhammdm@wlccaa:robamoy|) 3, 4-
dtranys}4Q4-ZtHrt©ButﬂPBaﬂ 3 B'tét5a|_t?_yc1iro 2H 3' Dinyridinyie'y3.4- 8'&%9’0-2”-

y tetr ahy
ddr&oxahr@t 'hyprb@gy @ramd (5- carbamoyladamantan 2-yl)amide,

. L | di -yl]1-3
4aridﬁq${£1%ﬁr2cﬂl_ll_ému‘fi9lg-§gﬁy hgé chg’?b 0% bpp%% trjjggll— y% 3 4-]dihydro-

- aUp YRR Hfaﬂc@(@rr:ar@meiadamantan-z-ynam.de

' ttar&%ffﬂf%@the{ﬁe%bth%l%ﬁkp)grézm 4. én)émd‘l% 23 4egivero-2H-

>ﬁah dro-3, 4 \s/
AHINGERINE X ararhexyiic esidy Wrbamcadadamantan-z -yl)amids,

N S L

cﬂ"’i’ﬂpéf? 1408 Wipxaoid 65—¢arbamoyfadamantan-2- lYamide

A s Mo 555

yipgrpling1- qaabcwn@masmgdbad@maamantan;d pRinagoy!l ) - 3, 4-
e AR RO | ieshystroingragiarppeovth-3 drctioyo-2H-

@Jlrg@qaﬁne-hqagboxyirc acid (5- carbamoyiadamantan—z )fl)amlde

d t 2- b I
ﬂ%n@ﬁ({élﬁ ?Plfoéergg 2%% p onyl¥p|gerggﬁ r]]_ a}]npyn -g ?flr} 3a4ng|>|/1y21ro 2H-
qumoxa?/ne 1-carboxylic acid (5- -carbamoyladamantan-2-yl)amide,

trans-4-(5-(Morpholin-4-yi)- -pyridin-2-y1)-3,4- dahydro-ZH -quinoxaline- 1-carboxyho
acid (5-carbamoyladamantan-2- -yl}amide,
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qui noxal i n-1-ylj-pyridin-3-yl}-piperazin-|l-yl)-2-nethy
| propionic acid ethyl ester, 5
.trans-4-(4,4-Di nethyl -3, 4,5, 6-tetrahydro-2H 1, 3' - bi py
ridinyl-6"-yl)-3,4-di hydro-2H _
qui noxal i ne- 1-car boxylic acid
(5- car banoyl adanmant an- 2-yl ) am de,

.t WEA2029/15269- (2, 2- Di f | uor ocycl opr opy!
nethyl)plpera2|n | -yl ]pyridin-2-yl}-3,4-
di hydr o- 2H qui noxal i ne-1| - car ylic acid

Sireasddbe ¢ Hetmmas .
§ r ;lné 4 £ La%}:cgpr,et g‘%@ﬁ] 5’?1 ?5“5' ndl%glqu §.4-dihydro-
j%y_ﬁ T2 é‘? &aaﬁdHWﬁBDalr@yladamantan 2-yi)amade
2Hirgo$ dﬂdTrlﬂuﬁro&rreﬂm bwybit@tr tb-2H-1,3"-bipyridinyl-6--
(%ﬁgbmg léeal 2 aC|d éﬁ/g ipyridinyl-6'-yi)-3,4-dihydro-
; tTa yii Etf (5 carbamoyiadamantan 2- yl)amlde
3--rang-fjd(te
g iy px?myg% ?ﬁ?’@ﬁfgﬂh?gﬁ? ARSI B G6 v s s dinfiira-2H-
1Ircalr yFa 8ﬁéﬂﬁtaalﬁ* (5-hyp 5ca<w@mnantan -2-yl)amide,
b W%(ﬁssbgﬂt@gm@mmmgﬁwmgwg EEW d) era2| -1-
| | qumoxa ine-1-
| yﬁ%’ '%&k'%l 3 'qzﬁ)é Jib%’ﬁ%%q@ﬂnﬁ"&ara@ryﬂamlde
(Hrmmmwmam Rty BHdin-
t Et hyl d 293 bylinveron2ts-
IR R T e
( B%Gf%ﬁﬁﬁxl?ﬂ@mﬁﬂgdggbtaﬁl)ﬂ a&g}jﬁiql.y]]pynd,n_z yl} 3,4'd|hYdrO-2H-
k@“'ﬁﬁ a"Pr%r p??éﬁ"?’ﬂ"%a‘f}‘ij fProarbameyiadginkrtang-gljdnyids,o- 2H
mﬂ?g;fgmm@ej*fa@ngm&'ﬁ 1‘3\? ggﬂl’l%}n 2-y1]-3,4-dihydro-2H-quinoxaline-1-
rans. ﬁa‘fé@ N Yﬁﬁﬁ}b@)ﬁéﬁfvﬁmﬂn@—)ﬂ}afmd@er azin-1-yljpy
o ”WM dtock Bhlifesin A O oAmR it S A RyNe 2.

PCT/FR2009/000083

ﬁ‘%ﬁ}ﬁ? %’@‘{@ﬁﬂ‘ganéﬂg’gﬁ"f@@m@mmhh -phpemig, n- | -yl ) -

3trar&t-h—){5-|p¥(2 El-lmngth}&ll nep?bln‘}/gglpgrazq -¥llnytidip-2-y1}-3,4-dihydro-2H-

' m/dr[o-ﬁgk i noxa
?i’s'- CAP BT 'W%&Mﬁ@ﬁ*g;z:awa)mvrmmantan—z yl)amide,
Maresas4 A fert-ButyAnipk Y yf}p rimi
-dimet hyl et hy) 3-dI-R4Aibydro-gHquingxatine-
SR vhatmbiumonins,
(tﬁﬁ? e Y aﬂa'%af’%‘g’?‘%‘%@l‘ﬁg%fﬁé?‘hfﬁwﬁgﬁm?pvfbéﬁapﬂhyﬂrq2H
)W'PBV?"P& 1ﬁ°aZb9ﬂWj'C 8¢id{Bcygriradamantan-2-ylamide,

ZHnGW-[ngxngyélrg&g} ﬁ?%ibqélyigxg%yagm ~2-y1]-3,4-dihydro-2H-quinoxaline-
ﬂaﬁw XYlie goxl @mqrnamoylmmmamaqe)am.@onyl ) pi per azi n- 1-

25 %Em@{u? lrggixglcl%ﬁﬁéaln]io d%gg rv%/r] % ygerb&zmoyl )-3,4-dihydro-2H-quinoxalin-1-
sg : %@i@?v@@%mﬁabm%d‘hww?l}g?c%hg%r?ui’dl“rgeeﬁ?fé%ac S
Lanar a I
o Bﬁ;%”?g%%ﬂ&%ﬁ’% @?g yi%ﬂrb%@flhgﬂ@hm2Hmmdmlng1
rehydrothist 3' !élbyﬂd:ng)ﬂ@-o%%]ﬁ(yﬂcl o
Pé?ﬂ k! 'ﬁ??@%’oB%%%.perazm 21578 ST %ﬂy' 2 ine.

pyridin-2-yl]-3 ,4-dihydro-2H-quinoxaline-1-
carboxyhc acid (5-carbamoyladamantan-2- -yllamide,
trans-4-(1'-(tert- -Butyl)-1',2',3' 4" 5' 6'- -hexahydro-3,4'- -Dipyridiny!-6-y1)-3,4-dihydro-
2H-quinoxaling-1- ~carboxylic acid (5- carbamoyladamantan-2- -yljamide,
frans-{6"-[4-(5- Carbamoy!adamantan-Z—ylcarbamoyl)-3,4
¥ll-3.4.5,6-tetrahydro-2H-1 ,3"-bipyridinyl-4-yl}acetic acid,
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-dihydro-2H-quinoxalin-1-




R2c zb in which A, Art, Are, Ria, b,c, Ra,b,c and
%Care as defined in any one of Claims 1 to 6 and 9
to 12 and Lg represents a leaving group, is reacted
with a 5 conmpound of formula (V): R4,. \ (V) R3 in
which R3 and R4 are as defined in any one of Cains 1,
7, 8 and 10 to 12. 10 15. Preparation process

ccOIRPRP/ 1tR6AMai m 14, characterized in that bB%/FR2009/000083
2onpoun?j@of formula (1V) is optained by reacting a
con‘;)ound of formula (I1): Rld“ea A AR HNN Ar, 2 a

(- ransaﬁ'€t4Feﬂdeﬂ)dlmﬁﬂhddmambﬁﬁtyle‘érba?ﬁéyi)-ﬁﬁ%]jhygﬂ@—@%lq‘ginoxalinJ-
R2abs & 530l B8 L6, A5 ,0ef i ned in any “one of " 15 Clalns
sty 12 "W AP Lfisarpxpic acid.nul a
|_g-.@5:3);(4-%6}51-65-02@'%I‘rﬁpraﬂélﬂBht%nl?_eﬁt\férﬂﬁmggfﬁﬂg’dih}'[ltﬂo-tztlllgf
pr%%gtgr of @ .base. @6., Process for the preparation o

a Comead inS -gﬁ-pygc?iprﬁr .—;elp?rag@c‘bylagﬁ@ethﬂproawlm ethy! ester,
57 ati’ans-él-(ft.é—Dlraetl'iym,‘4413,@-tétléhf/@@[ﬁ-ﬁ?,@t-ﬁig?ri#?@ﬂ—%’-ylgS,4-dihydro-2H-
ch i.zed in Ii.hat, a_ 20 conpound rmu
(Xﬁw&&&rnﬁz‘gc@gxwg acid (§rcaprgmay admaAtan-z-N.)am?dﬁ_ R3 Rlb
i Blas b R e o L g

. , a i al .

é}[ E@Qfo%l—%yﬁé?gmgs%%rggxygﬁ gcng §5carbegaxiadamantapr 2 gigantise,

a ltm'}%@-[glﬂ(@ﬁfmordrﬁeth@t@é‘sﬁ;%oﬂf«l&ﬁbeﬁ‘aﬁ%ﬁ?fwﬂ%in-@fyl}-3,4-dihydro-
fo (Ws D ~ArR  (XVI) R € .

10 f!lm'ﬂu%o aling~1-carboxylic acid (5~carbamoyladamantan-2-yl)am|de,
trans-4-{5-[4-(3,3, 3-Trifluoropropyl)piperazin-1 ~yllpyridin-2-yl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2—y|)amide,
trans-4-(5-[4-(2-(Methanesul phonyi)ethyl)piperazin-1-yl)pyrid in-2-yl}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5—carbamoy!adamantan-z-yljamide,

15  tra ns-4-{5-[4-(1-Ethylpropyl)piperazin-1 -yllpyridin-2-yl}-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid (5-carbamoyladamantan-z-yl)amide,
frans-4-[5-(11 -Dioxo-ms-thiomorpholi n-4-yl)pyridin-2-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5—carbamoyladamantan-2—yl)amide,
trans-4-{5-[4-(Tetrahydropyra n-4-yl)piperazin-1-yl)pyrid in-2—yt}-3,4—dihydro—2H-

20 quinoxaline-1-carboxylic acid (5-carbamoyladamantan—z-yf)amide,
.trans-4-[5—(4-(CyclopropanesuIphonyl)piperazin—1 -yi)-3-methyipyridin-2-y1]-3,4-
dihydro-2H-quinoxaline-1 -carboxylic acid (5-carbamoyladamantan-2—yl)amide,
Arans-4-{5-[4-(2-Hydroxy-1,1 -dimethylethyl)-piperazin-1 -Yllpyridin-2-y!}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide, _

25  .trans-4-{5-[4-(2-Fluoro-1,1-d imethyiethyl)piperazin-1 -yllpyridin-2-yl}-3,4-dihydro-
2H-quinoxafine-1—carboxylic acid (5-carbamoyiadamantan-2-yi)amide,
trans-4-[5-(4-(Trifluorometha nesulphonyl)piperazin-1 -yhpyridin-2-y(]-3,4-dihydro-
2H-quinoxaline-1 -carboxylic acid (5-carbamoyladamantan-Z-y!)amide.

30 14. Process for the preparation of a compound of formuia (I} according to
any one of Claims 1 to 13, characterized in that a compound of formula (IV):
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in which Are, Ric, R2c and R8 are as defined in any
one of Clains 1, 4, 6, 9 and 10 to 13 and D
represents an organonetallic group, in the presence of
an organonetal lic catal yst and of a base. 10 17.
Process for the preparati on of a conpound of fornula
(I)\Mgf)c(gigg%{t o o any one of Clainms | to 13, in which
n am de functional group, p
characterized in that a conp 1%1& of formula (X?(%F)?)%OOQIOOOOSS
Ria- RaONNA AAe R8 ( IX) HOOC~~NJ R3 Ri b
Zb Rlo R2c 15 i nR RA Art, Are, Rla,b,c, R2a,b,c,
R3 and R8 are as d edlnan one of Cainms 1to 7

and 9 to 13, |s° e cppeund of fow}lla
(XXXVI), H NRG r rc g7 are as defifed in
Caiml, in the pr eseﬂ & peptide coupling agent

and of a base. 20 18. ss for the preparation of a
conmpound of formula (I) accord| ng to any one of

d ai s 1 to 13, characterized in that a conmpound of

for mul a(YRFD A RraAReRis0. Rébdd jnd RY"are' & BéfinddNin any one of

whCtmEitato éiead gQ{i, Q@%ngél‘_%a’:eepi% Flefl ned in any one of

daims 1 2 JeayYiNGgrapy f§ reacted with a
ﬁ%ﬂ&%’do?f f‘PFHtLH%(\éﬂ (VI1): WD 2009/ 112691

PCT/ FR2009/ 000083 147 X: -Ra (MI1) ib ArtR2b RIC

R2-. in which A Art, A C R2b(\8 and R8 are as

defined in any one of Ca 1, 2 4, 5, 6, 9 and

10 to 12 and X is a | eaving grtﬁap, in the presence of

an organonetallic catalyst and of a base. 5 19.
Procesenf T H’] grReparatlon of a conpound of fornula

(1) accor |ng 380 are as defined in any one of Claims 1, 7, 8 and 10 to 12,

15. Preparation process according to Claim 14, characterized in that the

compound of formula (V) is obtained by reacting a compound of formula {1
R

1EQ 28
G
HN\__/N ” T
R
R1!:! R2b e ¢

In which A, Ar,, Ar,, Riape Rgabc and Ry are as defined in any one of

Claims 1 to 6 and ¢ to 12, with a compound of formula Lg-CO-Lg

where Lg
represents leaving groups, in the presence of a base,

16. Process for the preparation of a compound of formula (I) according to

any one of Claims 1 to 13, in which A represents a bond, characterlzed in that a
compound of formula (XXVII):

oty
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any one of Clains 1 to 13, in which Are is a

pi perazine group, Ais a single bond directly

connected to one of the two nitrogens of the

pi perazine and RI, is connected to the other nitrogen

atom of the piperazine, characterized in that a 10
r\r&ound of formula (LIl): Rta Rea je ON\ VR -

Pr200/N2681LI1) R3S R 1 b RZb Rzc in whi B HER2009/000083
Rla b, Rza,bc, R3, R4 and R81?ée as defined in any one
of Cainms 1, 4, 6, 9 and 10 Is reacted with a

conpount? WHicH &rinRka, Rhab) R) and 8 aélaCas déffhel e aRy Sﬁﬁ&eéialms 1,3,

of 5a7bg F ou O=Rlc, in
pr es,encgf&?(g)f‘[@g\0 “!“i%ﬁg Sld%gr%ﬁn{%gae'% NG grous [sceaste withteheompound
pr ep@raviadXVor a conpound of formula (1) according to

any one of Clains 1 to 13, in which R4 is a hal ogen
atom characterized in that a conpound of formula

(LVI): Rla RRa ~~ O ? JN Ar Arz R (LVI) HQ®2.
120 RB R b Rb Rlc & |chAX\A;t,Are
Rla, b,c, R2a,b,c, R3 a are as defl ned in any one

of Claime 1 to 7 and 91t0212 is reacted with a
hal ogenati ng reagent. WD 2009/112691 PCT/ FR2009/ 000083

148 21. 0 of formulae (11) and (1V): Ra R2a
HN A& &g'ré?"\# fc’('%xc)a" dRcanrzs drfibe®ianRone B2Glaims 1, 4, 6, 9

and 10 to 13 and D represents an organometallic group,
organometaliic catalyst and of a base.

in the presence of an

17. Process for the preparation of a compound of formula (1) according to

any one of Claims 1 to 13, in which R4 represents an amide functional ‘group,
characterized in that a compound of formula (XXXiX):

R1a
o

HOOC““'@—N\ s rl R,
RS R‘Fb b e i

in which A, Ary, Ar,, Riaber Roabe, Rz and Rg are as defined in any one of

Claims 1 to 7 and 9 to 13, is reacted with a compound of formula XXXV}, H-

NRsR;, where R and Ry are as defined in Claim 1, in the presence of a peplide
coupling agent and of a base,

18. Process for the preparation of a compound of formula (1) according to
any one of Claims 1 to 13, characterized in that a compound of formula (XLII):

R1a a
O)\_Q/ (XLIN)
N -
e ate
\
R3

in which Rys, Ry, R; and R, are as defined in any one of Claims 1, 57,8 and 10
to 13, is reacted with a'compound of formula (VIi):
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LUNAr AAre Re (IV) 9 Rc Rc 5 Rlb Rzb in which

A Ar,, A2, Rab,c, Ra,b,c and R8 are as defined in

any one of Cains 1 to 6 and 9 to 12 and Lg

represents a | eaving group. 10 22. Conpound of fornula
(XXVI1): RaRa 0/ M_ (XXVIl) Ar, v RRlb R2b in
mhb&ghéﬁ%*ﬂébg%b, R2a. b, R3 and R4 are as defined in

an tms 1, 3, 5, 7, 8 and 10 to 12

represents a | eaving group. 15_23. Medi camant’,:,éuiq}f'i:R\éoog"000083
characterized in that it conﬂﬂfses a conmpound of

formula (1) according to any eng of Clains 1 to 13 or
an addition salt of txﬁ’pRm (vat)
pharmaceutically accep e acfdyor base or also a
sol vate of the conmpourd ofg fREniea (1). 20 24.

¥
Phar maceuti cal conposi i on® characterized in that it

colfp¥hisRé, A, deampaun RafarfdoR e dofinds W%%Qﬁe bPcANs 1, 2, 3,

ong, ¢f ¢J @i t or .phar maceut i ca
accept abl e ésrgjl t]moi?) igs‘m({/g(t éJJ@f lgaying awwpoimdhe ameseatice of an

| egenPRetaligivataimst end btabbye accept abl e exci pi ent. WO
5 2009/ 112691 PCT/ FR2009/ 000083 149 25. Use of a
compound of forrmula (I) according to any one of Cains
éi to 18 Procese fc_trrtlaaltﬂﬂ@ﬁratﬂjgﬂofpé ggﬁlgbbﬁdﬁop;qn%ﬁ%sh F¥scording 1o
YL RSof @?aﬁ-ﬁso‘f' rqg atory disorders,  "insull
resistance, the AR {30 BY WRIC Yvilisaraipe@aivi groUs, A is a single bond
syHf@etimsonhgqied ttensnieons the &mehﬂ%gé&f %fitﬁ CO%”i tion
I'S [ p%cﬁ}%

angdnf ' aucomm, 0St eopor o3I s, PERRyENd Ric is
car Bﬁgdg@%%@?? %ﬁﬁﬁﬂ'”‘l%ﬁd?t&m Phief pipetaziney charaviefized in that a

10 diceeweenrd aifdrrealagLilnf ect i ous di seases, by enhancing
t he effecti\%ness of, the immne system or of wounds,

by pronotinge a
)

/RB
R4I'l Bl N\ N\ ‘: /S
R3 R1b RZb RZC

in WhiCh Ar'l! R‘la,b; R2a.b,c: R31

. Rs and Rg are as defined in any one of
aims 1,4, 6, 9and 10to 12, is reacted with a compound of formula (Liny, Lg-R4,

in the presence of a base, or with a compound (LIV), O=R,
1 (]

in the presence
15 reducing agent. P ofa

20. Process for the preparation of a compound of formula (1) according to

any one of Claims 1 to 13, in which Ry is a halogen atom, characterized in that a
compound of formuta (LVI):

R R,

1a
o) 2
M N AL Ay —r, (L)
o
R/, R
R, Rib Ry *

1¢

20

In which A, Ar,, Ar, Riaber Roape, R and Ry are as defined in any one of Claims 1

to 7 and 9 to 12, is reacted with a halogenating reagent.
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21. Compounds of formulae (if) and (IVY):

R
A~ AR,

HN N ]
Oy o
R1b R2b e ¢

R1a

7
3 o w)
N N
Lgy —/ Rl R,
R1b R’Zb 1

c

in which A, Ary, Ar,, Riape, Rzapc and Rg are as defined in any one of

Claims 1to 6 and 9to 12 and Lg represents a leaving group.

22. Compound of formula (XXVI):

R1a Roa
0
N ) Y (XXVII)
@
R, R Rap

1b

in which Ary, Ryap, Rzap: R3 2and Ry are as defined in any one of Claims 1, 3,
5,7,8and 10to 12 and V represents a leaving group.

23. Medicament, characterized in that it comprises a compound of formula
(I) according to any one of Claims 1 to 13 or an addition salt of this compound with
a pharmaceutically acceptable acid or base or also a solvate of the compound of

formula ().

24. Pharmaceutical compaosition, characterized in that it comprises a
compound of formula (i) according to any one of Claims1 to 13 or a
pharmaceutically acceptable salt or a solvate of this compound, and at least one

pharmaceutically acceptable excipient.
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25. Use of a compound of formula (/) according to any one of Claims 1 to
13 in the treatment and prevention of obesity, diabetes, microcirculatory disorders,
insulin resistance, the metabolic syndrome, Cushing's syndrome, hypertension,
atherosclerosis, cognition and dementia, glaucoma, osteoporosis, lipodystrophy,
cardiac hypertrophy, cardiac insufficiency, liver diseases and some infectious
diseases, by enhancing the effectiveness of the immune system, or of wounds, b

promoting healing.



