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TETRAHYDROQUI NOXALI NE UREA DERI VATI VES, THEIR
PREPARATI ON AND THEI R THERAPEUTI C APPLI CATI ON 5The
present invention relates to tetrahydroqui noxaline
urea derivatives, to their preparation and to their
therapeutic application. The conpounds according to

nodul ate the activity of 1lp-
h roxyster%ﬂd dehydrogenase type 1 (11pHSD )CTIF 2009,000083
of use in the treatnent 10of pathol ogies in which such
a nodul ation is beneficial, as in the case of
met abol i ¢ syndrone or non-insulin-dependent type 2
di AAETFRAHYDROGRIMIONALME YREA NEN‘EATMES, THIRIR PRERARATION
i nactive glucocorticoids Ecortlso udeggkgﬁo active
gl ucocorti coi dﬁNP:B'F'ﬂ%BH MPM APR ti ssues
and organs, 15 mainly the liver and the adipose ‘

tissue, but also in the nuscles, bones, pancreas,
ehiaR toResent; jvestion ae!ateﬁstguf@trahxﬂrpwa@wéneeur ¢ dgfivatives, to their

: ﬁl%b'é?étmﬁ%h&?d‘tﬁ}?ﬂﬁ rapRutib LR ﬁa%h acts as a-regulator of

e action o ucocor s in the tissues and

-~ organs where it is expressed (Tominson et a

CHRGuRga Y s 0 oE5E, RMg B g, o

Zﬁﬁitdmterudl detpydrofi@aselixpd 1((1 9918$D1) ahed areaohuse in the treatment

Iuc rt|c Ny ti.0 f .
A SRS Ll sich, 8 miteelioh i Bueiofl Ssuf et petaso
tmpmnﬂndbabamksumndemaﬁebDWpeZSMMﬂHmme The_role of
11pHSD1 i n obesity, type 2 diabetes and netabolic
syndronme (al so known under the name of syndrome X or

I MEEHEDT lezlip catalyses tHadtanve)siorhel inattive glyogebriasids (cortlsone in

BBk Ak Bl er PR eor oA GRSt ek et vt S drans
hm&ﬂy thel iae ahd tHaRediyswe tAs0e, ha\alsdMiacthe nﬂ!hclesSBorﬂe%lpancreas,

IS de cribed in nunerous publi atlo [n_man
{ RSO, Y5508 b M BTG BT, e SRR Prols ystem.
| Mg S Do aceaslad piglalor of iy astRe dflise gm&uédrtwmﬁltme Hiddiigs and
in thin voluntary patients and |ndam%q%ﬁ |abet|cs

(2rsang b it 9 exprepsed TominsAn 66 ReviewggZS(9p§31-866
( ),) Dalatiit BETIDN 8, Bidle CHeRE, \HT8S e348UR HEkdl Oge%lsa‘ﬁoet al.,
2009/ 112691PCT/ FR2009/ 000083 2' has been switc
aFadecrigiplogynte?s 448hE980ber gl ycaeni a i nduced by stress

and obesity, show an attenuation of the induction of

atic enzynmes of gl uconeogenesi's (PEPCK and G6P) and
etm@mamat Plegieade which mwor:wtlgedsmﬂdvmhgbmon oha1pHSD1 are

a elevstev et al., Proc. Nat Acad.
ﬁhﬂﬂggat %@%&t%%@% 5 Morton et aI., J. Biol.
Chem, 276, 41293 (2001)) Furt hernore, transgenic
m ce er pressed in
t he ag?p62¥&$§téégg§§éﬁ&§Qﬁdnﬁaﬁ %@??8éﬁéﬁﬁllar to
t ihe roe dfuIMBHIDEL mbaotbasity, Stype rd diabélieh sardaietabbli@byndrome (also
S ience, 294, 2166 0Q1)). It .shoul d be noted,t
RO, SRR B "8B@e?fxﬁé(88’é1?%es?<s°’vﬂ'§“ﬁ‘8JPS'%?”F% 8¥’éd58’89f phere the
t bgmptoinal imdlude evigtiefat UbBédityd @lLicRRC Giitbictaricds isitlini Fesistance,
quced by the 1038e0|f|c I ncrease in
g

YRESIEOFPN PR fiRDeiRE 28 HPSEIPHasEYa t@céﬁegrft%ﬁﬁyr Med, 44,

nayel wat)moabaﬁ.bea ig Fiﬁ!ﬁiefrb@s bliBikdaEand. NRi kA Othe tﬁ@atment with
recently appear ed étSU| honantdothlazo
i

hs%r@eemmet Hat nplﬂrépemfmar:ab' el i HBHBR3) tlmrQ\VSaHt? insulin

ﬂf%gtﬁrttt? 'it?tr{hr?chert?@f ;gﬁé%ﬁt‘gsa%g i Etz)wélez Eta%%ﬁc&(An@té%@s etal, J. Clin.

CEedanms Me3a. 388, HB5ARPO3) Flﬁurtmermmeethet mica whose i BHSD1 gene
study, it has been shown that conpounds of this type
reduce food intake -and the increase in weight by obese
mce (Wang et al., D abetologia, 49, 1333 (2006));
triazoles have shown that they inprove the netabolic
syndrone and slom1domn the progreSS|on of

o o o o s e o o T o,




10 conplications. Furthernore, the m crovascul ar
reactivity and the endothelial function are

detrinentally affected in the patient suffering from
Cushing's syndrone, exhibiting hypercortisolism

(Prazny et al., Physiol. Rev., 57, 13-22, 2008).

More particularly, Bhatia et al. (Ann. Ophthal nol .

Wyo 33r1438011983) have 15shown an associ at POIT/RR20094000083
the high plasma cortisol levels and retinopathy in the

di abetic patient. Koh et al. have shown that the

tl‘ia%aﬁé‘g?\ntﬁw&}‘)eg%”fﬁé}@' r%§|tsfém/ t@fheﬂ%‘ﬂeﬁg’l{rd‘aeﬂf é frlueed by stress and

Cushin ronme makes it POSSI Ssto reverse
t

roRssity.orahPeb ars n@ﬂenﬁ@tlm ool ie roshelion, paticy Ffiggmes  of
%b&&rﬁe@ erﬁ’é&ﬁégﬁﬁ}@ aRd GuP) 4RE WxABRRI iﬁé'eéﬁﬁ'ﬁfiﬁ’émm sensitivity in

rcept ac aut onom c_neur opat hy)

atbscﬁﬂlms@dﬂsmuﬁr\(*(@tﬁlﬁ*‘ﬁ&veﬁ%@' i Rroch &Vaé AGadt r96 %‘f 14924 (1997);
C n,d e S b

Eﬁé%%rr? %no’ Jhgﬁp%h&%g@?gggf%gg @098 FB#hétmore, Jtrar@b ic mice
t where thé 4 NRNSB1 gRoevhah heem overexwassed i in tmmedlpqaﬁﬁaf@ﬁustf exhibit a

1[%0%%&5%“4{({% Wat'df Iﬂhmah'trﬂﬁa%hc' éy?dfo‘?ﬁéa Kbk rbt 4. 8Science,

rtors m avour eroeln
2784, 11668428010, Ihshould be mteat ihehthespherichpe Pbapfved exists without

D e Y o hBeirelishing SRRCLHE8s ot is induced by the
' dsmﬁutemaeaseelnmmbvmglanmmmnmﬁ adipesd depgsithl e and

gﬁﬂwbéﬁ\o{lp ?8@‘@ cﬁtﬁg%[lbeg?a Eﬁ% $ﬁ dinﬁl?ﬁl%gspeé\ée recently

ahppeaﬁ@curobl ol . Aging, 26, 26 Greenvvood et al.

(2005 oyl BRb it £ Ry ARAPby. 1ABIle il Sensiy

d aifd eédimemel lavél rddigliabsal is the rbtaduieofgmmer axhihitbamn hyn’&rglycaemsa

et L0 5 B5ER, 18, L obol 1 e ek oy, s

NBéen Smﬂm/&ﬁﬁﬁeﬂdﬁf fFi26p8/ r@d@:%fbodllnﬁ&el apddhe H’Erease in
6 Fu t d I t he HPA '
(H’?é’é‘fﬁ%;’%‘?ﬁ%"ﬂ{c’? agrgf ﬁ'h’r@ QF@ g%uga’r esu Bo@) |en t he

chroni gizgsleedisve dwﬁwgltbatdhey trnproive she metabdiiaisgndrome and slow

subregj ons of the n _has been

< B o Prosgestst A BelefRibsRs i mEe BT EndEH aeaia gt ol
( MxEWerBd.eL0al517 @[ﬁff)) Op/n. Neurobiot, 5, 205, 1995).

5 11pHSD1 is abundant in the brain and is expressed in

numer ous subregi ons, including the hypothal anus, the
f r ont ala2CRidrevasaingr édiapleatieizedfdidbetdsandeep et al .

P Nat | . Acad. 101, 6734
def | ci JAP ProveDes 9?@@9'1*5@%“6%*@8? 508 3.2 Mebfic patont s oter

dyséatiated hNeRe SévetiBe ahy Dfﬂﬂﬁﬂieaﬂumlmmdlaﬂewb vifurietional and
gl ucocorticoids which are relate

alstructprab micrRyagculan diggrdess in lagge P@ﬁ fép*awgba%fyéloweﬁ of certain
Flﬂ:%fr!bi’dgﬁ&f SbsehedSih Use a%bbf"c Baﬁbnt i such@% mﬁépasnhmmtmdpathy and

the adm ni stration_of carbenoxgl ogne i npraoye

f |n@ph|r099thar(aavrearbaﬁ>lah%tﬁﬁ RPview & 223 essi éa'm%{@'@t Eigentier,
I I 7

alciin ﬁ'éﬁfé-ol Nag, 1 g _ gﬁt anc?&oiﬁlé@rg(? ggs%% ogi)ﬂgrb%m 2007;

FIM%\MW et alh &J@@ @S&aoeeewecmtpnmataon 19f glyeaegiggpr glucose
ﬁt%?én%et ¥€r&e$%gr PERM kD t&rﬁ%f ﬁ\é&é Wﬂicmﬁsc’%gére@émﬂfbahons

mce

23$owmmvémglam etAau mmtesﬂ&s@ﬂ%zw 260 )Lachin et al., Diabetes,
F t

s PEETERE 2o B8R pOLAYD ol SraRrt i e of
t dait h'ehetmtlel gipctmebgeriesisognd Bnvecrpaseh il mgufés8¢n$ﬁur|§3é@f Eiwe body

R, B ol I S8R i

possi ble a reduction in the regeneration of cortlso
in the hi ppocanpus, nmight have 20 a beneficial role
on the cognitive functions in elderly diabetic
patients (Sandeep et aI Proc hbtl Acad Sot 101,

N~ A S NN AN - o - o ~
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25 of the arterial pressure. The treatnent of these
mce with | ow doses of an angiotensin Il receptor

ant agoni st does away with this hypertension (Masuzaki
et al., J. dinical Invest., 112, 83 (2003)). These
itenms of information illustrate the inportance of the
| ocal activation of the glucocorticoids in the adi pose

ti l'iver and suggest that this pcT/FR2009/000083
hﬁé?[%g%ﬁ%%agan be caused or exacerbated by the 30 :

activity of 11pHSDLl in these i ssues. The inhibition
of ,110HSD1 and 1t duct iQn: in e WMseular  complications
oSSR el ULl St il o

pose tissue and/or in the
| icbeerves i hives diabetic patientadiowmevin gstrct inontiel of glycagnia dops not

the treatnment, of h Si h ; LAt ICrOV
Cél?qheo\;taggaﬁ;lélp &%t%’g‘i’e%%t?&s _p?%f‘ b Se\?é&ﬁ?ﬁérﬁ Bf mlcrt.)vascular
Z%Q{pld]ﬂﬁgi RGT/ FERR00 Neoaealy B bizcowdanlnovelcireatmegts which make
arter,| ertension It . i . - . .
2 pEok B PP stRrereganp e figh FSete Bl prsipdaemic patints
exbirbth ot al.spec.fCiin. Frast, t60/{ 1Y), 14753483, 2006h Teyipu e Diab.
S es a cli twee S td Vi | o
s BT FERTBE 2By ARRMERRGIG)A by, G ipdil h o Biabetes
( \irs b0, ®3r88, 3001, haSwhown@patntheGecitioh .of cadisal in dgbetic patients
353-356) .. It has, been own th ] S Sidi -
sa¥as Qﬁ%ﬁﬂb’i ?SS&G’PI?&UE’E@B&FFS%?W%I% ‘3§/tu &H’ ﬁ%a?n? 8'?’atgé-, Pﬁg:ﬁ%\%scuilar
al g@fhpHbatione! EFarBlﬁdnﬂcﬁrblerthal mmremauialr andctivity i angd dhe eendothelial
roduction of .cortiso urin t al,.st,r 1N eyt
EJHE)‘?}H"S@F? véettwnﬁ'btﬁ@ye elchfjqu %ﬁe ?tsné‘itvg@@?nngsflgp apushing's
J odyhBRIme f extribitmy  hiyeecsrtsuiison (Pragg8 et 22, PhgsolRgv., 57, 13-22,
rnmore, a recent study by Liu Y et al. 10

Furth
(Fﬁﬂ%ﬁol. Genoni cs, 2008, Sept 30) has denonstrat ed,
in the Nlefe! papadularlyeBRétia stealr gtnn. Oiphthatrhe., SiSe 8284180, 1983) have

i nhibition of the expressian of, rena ; :
) DL B Eiog SV Rargio" ATl (o TR Slfy 3 potinopathy in
vehy disvelieghtienteduce, in aninals, the elevation in the :
mean arterial pressyre bro t .abou ' :
These efhehes W&g%ﬁwq hﬁ?qgﬁ tfeﬁﬁ'p%rlxt?%yr %g%ﬂ% &aéto%)ﬁBf patients
114643030 epy Yy Dashings d syadipne; obdidhy mhBkess eita poesiblei dpalreverse

effect on this form gf art Ei ah hypert ensi on. E.
OsPPEReATGAligM TMProNss P%E’Tﬂ@lﬁ“nfi Y he skeleton and the

o0 bone f umgd icHiSal Bararpbiets bEgulyAEdpithies higsrsatry earagptiomecardiac

30

| ucocorticoids. 116HSDl |s. present. in th . ;
00T TR 3 epociales WA £ oty € 58667 b cortiol
;’glnlﬂgét%ﬁi&%aﬂéﬁtﬁ‘ é‘%&%%ﬁpﬂ.dﬂlh Eﬂao?mohwmaab.gmcasneﬁs& 7993).
e bone resorption markers without change in
formati Oh thEIPBeTtesbRs gt 4 e oagn b fmpagy b Eor Sl By focal
( 2R@Bion of 8 rég?&hkFBtfoh% ofpHSH B inhBkosndighhikavecalfavburable role in
in the level ot glucocorticoids_ in

25 t hdisowsteraefemiceasinguliics Sxsoripe it dabeas (RoNRuroRty, retinopathy

tr fhPst eoporosis. 25 F. Highly active
ant(allii‘(tf'ci_\ﬁtB Or\c;ﬁ aﬁst her apy (HAART) associ at ed

I i podystrophy or HAL syndrone The use of an intensive
antiret goviht aly freataeat.ubor patients affected by AIDS

of ten rgéu%@'tfohazﬁl |_poc?ylstrophy (HAL) syndrone 1
r e Sidtdcgniivedisordens eres phenasienaabrMMan ta siisey pepplg and to type

in ase.] h ina s . . d i
y 0 7 Skl PaRBEY BE tar BragbllyBault n, depression, or dementi
bedMessienet @5 iNewebialt Aging, 26, 26:6repyioad ehal. {2095). Neurobiol.
(2004 h LS Id r ' h ,
(235600 118, 'S0 BB oy ot Sy numan
aditigp diffetensesiin intividbalsfatt ihergemeral tegisiye funptiassthave been related

whi,ch, ma ossible a red ' [ : raddiem «efal., Nat.
cors taBTarBiRg B PpdiiFl BEbdle 1 ditbonRasag et

2009/ 112691PCT/ FR2009/ 000083 7 have a beneficial role

in patients affected by |ipodystrophy associated with

an intensive treatnent of AIDS by antiretrovirals (HAL
syndrone). G Infectious diseases 5Sone infections,

o o s o o o o,




8 al dosterone in the heart (Sheppard and Autelitano,
Endocri nol ogy, 143, 198-204, 2002). By using these -
cells, Lister et al. (Cardiovascul ar Research, 70,
555- 565, 2006) have shown that the hypertrophy of the-
cardi onyocytes induced by pharmacol ogi cal agents was
acconpani ed by an increase in the activity of enzyne

- SwWad o4 12édy t he same study, the use of RU-PEHFR2009/000083
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speci fic antagoni st of glucocorticoid receptors, nade
it possible to reduce the hypértrophy of the cells.

' NPT £ ¥ ( 1%5@)&%0@ ke’ HdrbgiibEoH oft A8 HH R [Iypothalamic-

imt cardiac rtrophy and thus prevent the
prpdgntamammat) @mm%ultm m.tae chiegigrePes R dy glumwmtaq'%?f certain

disH6% flihd BR4th 'ri%ssﬂe‘éi\s;&%bésed % S contﬁbtlslﬂ'lgeﬁ) i@ deciine in the

severg y ocLese pati ent ort a
pmgltlwden@bnslﬂﬂwerst&ﬁaabs@”an@P’H?O QLUP jol., 5, 205, 1995)

PSR kOGS b s ubrogos

arlmihjdémg thej hypothatznuss, e merdelctates dinditos cerebalium (Sarvleen et al., -

re\é@?fFRgﬁ%?éc&: 8‘; Iregﬁg Qﬁ%ﬁ""&%&%@gr@ ?1 [g?égfgl'eeprotected '

Da@bﬁkﬁ&e@i@nc’ﬁﬁmmgﬁb?:-thdhiz&thé]aﬁm} asBociated rwith glucagorticoids

t | t

o LA SEb T Aee Y 20 o sheolicr, RATAGHE s5H8Y, 4r1g o0n).

| IFuptdbnedre s i stueise bmnnomahswaehlmOMpﬂm dhs teeiministration of
he t at, Diab 50, 1844-1 .2
b cethmexeinng Fanies wBahdRe AL el DG PR, ngeny pedble (Yau
magﬂlaﬂ | ®eoe. a\gatll Ach@ssiif, igadﬁkaye (b@0 13, cEandeepost @i, watawegt!. Acad.
aam ni st er [l ne, e urin ex . , .
cordi 481, 5720 48001 Eoly. e don s apetnd ClEFSE pPiare g wiaeole
g;t%ﬁeégaés éhz'ﬂggn Aftﬁiplﬁ‘e ﬁﬁt?ﬁd :ﬁie Adtention & eneniiery Rewiderl2Mmice (Rocha et
e a

ol Absitad 31 AGR Meslsdopnian 2510 MaTtCEYUE). ElistRote. it hes
Vajeah GhowRZin didbetic Hodeht s, thai%é/@vslamraionmoenercata cohtributed

cin., Endocrinol , 89, 4755-47 4
Triaribgedavelopmest @&épewavw@im%lndvsﬁ rOiphies (Stranhan et

adyi PAGRulel NBURsE! 1'1”30@9(2b0 TTH@/Q Wmaihlmtors which make
steatosi s and dyslipi daem a at SC| ences

2 apssipleas regugtipn |deq regsgtaga,t ,c,)f gg;rtlgcg in- pus, might have
7%@33&%@! rA®B8f ke &ég'?_rﬂﬁa]fuh&mnbllﬁ eRIBry dicbatic pétiﬁilw@ (Sandeep et

fasting triglyceridaem a owing a reduction in the

sedls 6‘(¢Q9N38M¢Fﬁéb§!3{’c1013@7$4 (?é\oﬁ)erl des and fol | owi ng

‘an increase in the uptake and tissue oxidation of

fatty acids, which is also reflected in the liver by a
si gni f.@amtraoédaepreéwrpn triglycerides (Berthiaune et

%lyé%qmcouf d&éﬁd&? ke Rpidde réle - orzé%%terﬂie“'@uté%? a great

cti'on of "active glucocorticoid
| n\ranletst d)fdratbﬁloglhs;o&glmlqabppb@aimql@qy /’qurﬂ‘el&aremm%a%‘ 3 these

Bt R SR T et Ty s

gI o:hmammaedchydbe incgeaskus theointradclar pfegsare (J%elgttag most severe
s ARl LRI e oo Ak Wil s o i o

ofvnsrenadmi |posé1laipah| corspletet bmssof ms@ﬂnré" I'pe@‘P elS the result of an

RS ke 58 BT B Wl B0 38 . e

gr agleeons hoeoat iscpmcamediimeeammignmntemeb:ﬂwehalwlls anghthe drainage

- 23@3@5@%@3 {ﬁgbg&;@g‘gﬁﬁ;' {rSosy B nBRERR e P1pHSD1 is located

gléfgnetg% ?fdwglgﬁie!nﬁéﬂ épitegiedalle tandtits fdhditlonEiﬁ cizarly nd. amphification of

eneral ;and | oc grrectio
Cetheractivhy PHinb abisobIcos imess 61 (S1pis d sl dwvost Obfinamol.
well as an 10 inprovenent in the oxidation of hepatic
fatty acids by inhibition of the 1113H5D1 activity,
and al so the reduction in the profibrotic effects of
cortlsol are thus predlctlve of an |nprovenent |n the

o o o . Y " o o o o,
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-5 The conpounds. of fornu

WO 2009/ 112691PCT/ FR2009/ 000083 11 in which: A
represents a bond, an oxygen atom or an -0-CH2- group,

Arl represents a phenyl or heteroaryl group, Ar2
represents a phenyl group, a heteroaryl group or a

het er ocycl oal kyl group, - R e,b,c and R2e, b, c which

are identical or different, each represent a hydrogen
1QN0020d9ﬁ|1<26§1‘ atomor an alkyl, cycloal kyl , pGT/FR2009/000083
-al kyl cycl oal kyl optionally substi t ut ed by one or nore

hal ogen at ons, -01% (hydroxyl ®r al koxy),

hwg. °.§(Y al4lqyl1 62@'(5@0@?"&1‘%{% Eoﬁ"i’dr}‘ XY Iﬁﬁé(i/ bKIrlﬁé B5&Nhtion that the

- 0- hal oal kyl', oxo, -
@@ﬁ%ﬂt@apwr free coxties IS-lalﬂv@m em@sfagﬂth F@SI%GGHQ ﬂ@@a@one in the

~ e Yma o, B 5L Rl eyl Sy B 51614R01 e gyes wes

- malulaheldow lstudyingathiey &ctieb2ofatarpbnoxoBd@- iNRbealthy volunteers. After

- y' - o
- 1S5 A TP RO R Yor o<yl 3R ne TP S ripis EY, f5% (Rauz ot
r@d;pmvestvédpmdwmid\é:d $ai., RZaZOMQOﬂm}J %inhiwlohmfﬂhﬁHsm in the
carbon arries them and re ent
CB0%, PGl $oh, 800 5 Bl o SBISERL i, googprioids and
althey 10OBT prgaluci@Rd beppficislicefect dn hyelrtm@emerw ofhglaog®na and cther
atom or a; céano -0OR5, hydroxyal kyl, -COOR5, -NR6R7, :
E%Nﬁ%ﬁﬁ al kyl, -S02-NR6R7, - NR6- COORS5,
- NR6- COR5 or - CO NR5-al kyl - OR5 group; R5, Re and
R7, whigch are |dent| cal or different, each represent a
hydr og HY%EFH ?Nal kyl group or an -al kyl phenyl
gIMephyperenside sEBstaﬁwsemnmg Gfrdmdh@gﬁipoai(tem swsh a$ listin and

f Het,  wh B b .
50t Rtetsioodh, B o oeRt Brbonet o hIPGCKeY: Giifehegts i the
- Gpeensidhli2aifislbgihs relatedup obbsily (Wachembetpetal., Endocr2 Rev., 21,

gteroar

a resents or a ., .
OO B80S O Wigh Roteeralsd 0L GRes It ahegnie aP-51BHSDA mics
grReBszakhesan S Onncal ikyédst., 152 283{%008)) acdh adtvbidovarious networks
gr S. VO 2009/112691PCT/FR200 /OO 083 12 The

c&?rp% it PRHRNRIaSYIgMBa clGing: thase owhich, regyjate the arterial

agysasRtd (Mat§|§’iab~@1et3élo%ad'r9§iy gpan 144 eropbpr Euﬂﬁérﬁ{oré Nhe renin-
the form of enantioners or astere0| soners.

e PRAIIREY FystM (RAS] BRRBPD I?@ngeda?ﬁj eiRgiAr d?WBE‘%'H‘F@ goute in the

| R@hiatnng e[r@z@:ﬁﬂbl%sgﬂxrét Hh?iéten@.iﬂﬁ@erw \M’ﬂd:l*ﬂ{st ;B}Gd%édelﬁtthé’ Mver and
can exl s I n e rorm

ofth)adipaseptissygi ig ksy %@sggqe,fpr '@tﬂ""b@n%‘é ithgs caysernf diam; actjvgtion of
Pakd IFGAR. athd IIIRE @HEiofesin ?éﬁ q&Rl 39| siyrirft@ntP hidhAF€ Fansgenic
Such addition salts cone within the inventiaon. These

s @PRs1 1 BHSRlamigs, agase dhgse efrangintensimdltand of aldosterone (Masuzaki
g'aé?%m.g?(ﬂé {c%e rAvégPﬁ@%E??%@sz)c 'tl‘fje%]p%r@%ﬁSﬁt]st?Hgl%ltt IH‘?he elevation
hvé tparartertahtpressuoe The treathenti oh theset rmca:omholmdsloaes of an

cangidhelt Bredichdh STl dBeS S Vi B hibiriensip TRtegyzaid o

h)alir dt éwmoa! ebsiatd2, 83a@2003)).i ﬁhesleeltérm of dafformation illustrate the

{ . . .
SRR 0l SERERORIE el s RBBole T gy sy anc
t hiee livereamdi smlggeistrthamlsclwp:teetans:orﬁ chhbemaasahbr exacerbstan by the
B30 L B b o G851 S tr rcucton
Chih @Kié NSuel df gmﬁtlﬁcﬁﬂlo@ﬂs an the Hdiksseibsudnardlidryin m&OIWQr is thus
is upnderstood to nean a saturated, |linear or branche

alPresicted @syhaving cohenefisiahgoleripnine th?t@eBtaPBBHPeJ{QS‘ﬁ@“ “and the

MeRbbGate 8 RMrdRS 28BS pd@wowgas of exanples, of the
met hyl, ethyl, propyl hyl propyl, isopropyl, butyl,
|sobutyl tea-butyl or pentyl groups; - a

'cycloalkyl group is understood to nean a cyclic al kyl

group conprising 25 from3-to 6 carbon atoms. Mention
may be nade, by way of exanples, of the cyclopropyl,
cyclobytyl or cyclopentyl groups; - an al koxy

o . R o I L
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WO 2009/ 112691PCT/ FR2009/ 000083 13 an al koxyal koxy
group is understood to nean a radical of fornula
-0-al kyl 0-al kyl where the identical or different alkyl
groups are as defined above; a hal oal kyl group
is understood to nmean an al kyl group as defined above
substltuted by 1 to 5 hal ogen atons as defi ned above.
! P %% pe made, for Sexanple, of the PCTIFR2009!000083
ri Iuoro yl group; - a heteroaryl group
under stood to nean an aronmati & group conpri si ng fron15
! 2 Bl Rl Ghotl Rghddcioh | 2.3, heter oatone, such as
nitrogen, OXxygén or Su

Mention may in particul ar

bdt iseattimated that pppncdmngtbly oyt 50%iofvthe geperal pepulgtionoexhibits a

LitnaFle erR 3, S Hhiond alFbGE aap88s 8 pirhgpton: between

blseysztmty tal staytl agt aderial diypeitensian ano caricvastulat dsks (welnberger

it €, Oplf cCarBien 20820101 8 dag ey, poat) B v subiects

suxlepintwa td\/bait extiibitrayredocguavdriabilityin hearteete, ardd albe an increased

Sl areBiye RS i eRen wRORSRE o bpriapt giing mentastess, in

15:dnmaamrcwmlho ban%nkﬁwetsdb;édts qmbph oCsnetl ak, huwmatpbblHuman .

leéft%ras‘?é{ﬂ%ﬂ)%o 4%Ey§|1gpl¥& Q o féazaa r;(Pe¥| s?ud\{/l By Llu Y et al
bl(EWElm[ Geﬁom'ﬁbeaﬂ)% SEPIBOY has aieawnlsrmt;etl fnuthet Darm akli-sensitive

b t CO 20ln th t ‘
Ot Brei 30 BBod IR ot Y o assnr e il SRRy prsD1, by
ammb Rse of rahRNA, andkds2 i, poseiblie tovery mbﬂ':ewaredﬁé’éi] iarghimals, the
esent s oa

o PIYASY TR tof dncas anerial p@egvs, nBug, SER! Gy ¥ abpgiet. These
alejermmsmoﬁgédmhaaardlrhﬁﬁtef ot yel MBHMQI lazyrae eaauliovery probably

P B ST B B e =)

het erocycl oal kyl (for 25 exanple when a sul phur atom

IS inv%lv(fs“)ﬁ Mention may be made, anong the

compou BPOPIPHSI a (1) according to the invention,

ofTha devbigpment of the GRpietontknd the\Wohe hunoﬁoneafeeae@t@uaated by the

bogﬁ%é}t &%gsﬁn at @gﬁghaqgi-%gwégﬁrr gu t’ 'gbAnAp% osteoclasts and

r %Bfe.%ﬁ%@tsls The Eﬁeaﬂﬁémgff%auh@vmiteé@am cé}b@f\t&o%e%as shown a
rocycl oal kyl group
%(f%ﬂen e BoRe desaratian Barkess Vﬂi“Pf‘bP'éﬁ'ﬂQe @a’@ﬁ bone' formation
r Vr. r
g%-?é%gg?g%}aéi a‘PF’BBn? 207';(33?3@?1)0?} q'ﬁlgg@rg ﬂoﬁbﬁ’ BHSD1 and the
hagdetiny |in the @§|gh.3qocor¢m@ds ingthen bRDES mnght thus be used as a

Sy *@2@&%’8%&%‘8 galiRn ot 95te TS cooms.

-0-al kyl - -SOral kyl, -502- hal oaI kyI

) g: g: F C%@_nyﬁ%tye anﬁ%rov%ﬁﬁ%% r@?}{r oupssocwﬁ%d hrpodystrophy or

r éfflesymdteenen hydr ogen atom or an al kyI gr oup,

- OFE U 2R Dae SRR HocbgRiR b RRE Mooy MRS often

- PERNBIRG R ligwdysirophy R%L)I@/mmai‘esamblmb Gushingle syndraine and
eac r.esen

g%§§+51%ﬁrgﬁrgére%§?dlnqhé gBdommaf fﬂgy Frép Fe en{@élgcr:n if@?@bae?f"d insulin
atresistance lighaxpeaf showm{8uineB-etial., Disbetotogh, Gl 1668 (2004)) that

r ca sent a bond en ato
35 TppSlsuephy {(FBLE VB ahoRpLac Wi a1 Ky ahsarinuing expression of
hem BHSCMQhQﬁé Iay!ipoe@ttismbf heSpdtints, ut1ssl|sbyl ihhibltors, which make

u chosen. from al k 502- al k -

o PO QBRI IR IS oRUBEON GHEESA Hoine SHGER sty might thus
formula (I) according to the invention, of a subgroup
of conpounds in which: 15- A represents a bond, an
oxygen atom or an -0-CE-6- group, - Ari represents a
phenyl or heteroaryl group,
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15

- Ar2 represents a phenyl group, a heteroaryl group or
a heterocycl oal kyl group, - R a,b,c and R2g, b, b, which
are identical or different, each represent a 20
hydr ogen or hal ogen atom or an al kyl, cycloal kyl, -0R5
(hydroxyl or al koxy), hydroxyal kyl, al koxyal kyl ,
al koxyal koxy, hal oal kyl, -0-hal oal kyl, oxo, -CO al kyl,
7, -CO hal oal kyl, -COOR5, -alk b—,%’bg
O al %@l%g{ -50r al kyl, 502 cycl oal kyl ¥ /000083
502 aI kyl cycl oal kyl, -SOr al kyl - OR5, -502- al kyl -

SR ARG e bl o i etotos v o

amepswe:mamm ObAIDS)byaamjretrNW(Fg%Loap\drme)al so Rig,
R b and Ric are respectively bonded to R2,3, R2b and
R2c and to the carbon atom which carries them and
repreﬁrinfecﬁmmlduyéaséb - R3 represents a hydrogen atom . -
d&gggﬁflééé}or%agg&e as ty%%cglos:s are aéscgc‘?%%mt disfrbances to the
mybmexrgapénsie, (EHRDQRS J. L:NRGZLIuQMed CREBI (1997)). This distinctive

* 3%5%% 53R Bidome iR BRI nflonse e sperstign of cortain

i ohytulq;rml (Ite10,dINFeramdior teeodspoags kseattairacyiykiney eppears to be at:

O BB Yool Py loril (sRS Y eRotle, ) THE, ffplng cets 1o

grglmxpaoofti\:\:hoid@ EO&BérhﬂoS@QﬂrBCb Eﬂﬁﬁ?ﬁﬁ&ﬂbﬁo&OB%tﬁétrd‘ gmmid:catlcolds to:
- B- Het B can ease r can resent a
o8t ot il hAngs S0ttt Tesctiafin SABpHEEEER I e g enimals
ec(lﬂabnmﬂcm et a; Buradd R&lﬁlrelDlﬂet 64 emesm&&) Brown et al., Infect.
t er oar Cl O
o TR P 1 BBR S SRS S iauBlS sfEHes wiyeh are activators of
sﬁh &Py hxigihalve 408 Bonsg0amse a feactivdtidntof tms factioe. made,

" o R AR SB8GH fhses” HiE iitibadevatn chafichSoriSiigs and he

- T cgutieationt of tlae BiPrdaxisapedy §€be dbamalan patentOaffbtied by tulidroulosis

20

25

30i_

, APk BB Ll AT, Eh2ieh @A o e cther hana

hetherreoglel ofil doytisolrvesdis  cortisone. lg ftt}é?ll:ﬁo:ﬁbrﬁaﬁrédlar fluid appear
or, di

L1
R rBagin, "anEhoR S SGPaR 45 indl beBha G RHR sucocortiooics
Ctevardskié activitl fovth QEpetiek i O%gﬁckma ﬂ‘te%d:hﬁiy éfutmh)slwn The

one or nore hal ogen atons, hydr oxyl or "al koxy
hyamiewyrmowlml-l@@ inIthe opEpheral hmrza@nﬂyn particular the lungs might

- al k%cﬂ@cﬁ?rmﬁggg beﬁ%‘?{l@ﬁg&g%ﬁ%&?{ IzaPB@ B¥d theﬁ%ﬁeversron

- 39 Mheinfgptiencl oal kyl, -502-al kyl - ORS5,

-502-al kyl - COORS5, -502- al kyl - NR6R7, -502- hal oal kyl ,

- al kyl - S02- al kyl, -502- al kyl al koXyaI koxy, CC]\IR6R7 or

- 0- al kyHi-GameRe hgmrtrpphsoanchtardlamltmuﬁiafiemcand R, are

respectgé e

car bon a ’awﬁof%?'ﬂ’ﬁ @%\%a%egé% 43%958@%& pil 5%0 otfn-ﬁorblchty and
- Onortadify inOndustridii2ed ceyntdes; and left hglutrlagamhmedmmy (BYiH) is a risk

a'fF%‘fgen BPBadent of, carriqygscligloRRHS Tiefel ¥, 988 uoMed., 121,

FWEZ?ZODSNRApﬁﬂRBn gaefic (Fadse9) pathological conditions, such as

N d R7 i.ch ,
IAb kb tensions odercl jnfistionr ol sshel snf Bt cn result in
at@mp@ﬁa@hk%lp@fmww Oﬁub%@qu@dtiyybni@mlnggmmds ajmebmc cardiac
oup o

o BT o e 14 BHBDHACI B GBI IBARS BESeIGcRe Camvesian of 11

Qﬁh?él%ﬁbrt@oi!@r%ﬂe BedMioHaRRoRE, o) é%prébse@cﬂ'l tﬁé cardlomyocytes of
-502- - group with n equal to 1 nd wher €

\REPE{H Bk 709 spriTiatiasot 1o STSShIeBng aceie gt pbgpRgficoids  and

optionally substituted by 1 to 3 groups chosen from

al kyl, -502-al kyl and -COORS5 groups. WO ‘
2009/ 112691PCT/ FR2009/ 000083 16 - A represents a bond,-
an oxygen atomor an O CHr ~group, and/or - Ari

e o o, o o S



10

15

20

25

30

and/or- 5- Ar2 represents a phenyl group, a heteroaryl
group or a heterocycl oal kyl group, and/or
Ria,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 10
substituted by one or nore hal ogen atons, -01:4
( hoygly il 68@' koxy), hydroxyal kyl, al koxyal jsif/FR2009/000083
hal oa hal oal kyl, oxo, CI}aJkyI
CI}aIkyI NReR2 - COORs, - al ky®- COORs, Scralk

SRRt 5O SR lor, Bty 2, 1o 2o,

- a2002).- &oastag Kiyese c@@rzusmrleyam (CardieNasoniar ReSIaNEIs RED, Gi55-565,

1 FREE R, Sfoim ShEne Bty B, 1B AL Sy Faduced by

c a:ﬂanmaamiogmaﬂagehtsomsr accompasieddydrr ispreeseintthe activity of enzyme

an BT o Saite 030 1k SBER! BuEapd " B Aot o
h ag toq&nrthbmln‘eoéptersc ypnade it posdible, to hydi.roeﬁhahkgdrtropr@@ﬁﬁﬁe cells.
g?ooljg 8 F%hlaytg,s of W? BHSBI1 ad?\%smﬁbt ﬂ'ﬁcofgrlga n'% r{%%%a;(pertrqphy

ar ghd a8 bievaht e plidréssicifowaRCehrdiad ineaffidiensy. hydr ogen
25atom an al kyl group or an -al kyl phenyl group,

and/ or " - Rg represents a hydrogen atom  an

al kyl grpver diseasegsr oup of fornmula -B-Het, where B can
be abseqt or can reéqresent a bond, an oxygen atomor a
-Cco- or!l-Hgpaticatgatesisiy  oup with n equal to 0, 1 or 2

and whestadige in E6WreI§ oBbSe Faﬁwﬂﬁtstm[s/tss %@a’) 2eport a prevalence of
supbsti tute

or S ot lsSlre poBghac i, staidbsiatks INGieenERETSH & Caldwel,
9fﬂbwb&elogﬂ737e\nqm@-f12$9b@09399 BipeC2NHMEIES |Qfarfo¢1'lieﬂ‘ulhﬁjor factor
(l ggé%;jg\lmglgmt Y qg d{u%gn;t:rlg\?&\ql 5 Sfj gg%ghap{ggﬁd owith regard to a
comw@@ssotﬁo fHiabsRd patlehls ROEH Pﬁ'dﬂﬂ?dr%t N eDiabsRBICH8, 30 1212-

such that _Ari represents a heteroar

A2l 2085k EhSTRIo 6ot BRSO LEpYIaR HSHI fsgistanca;ang) hepatic
Or stbAtosig %dépeﬂﬂélﬂll? of%@&rﬂﬁﬁassb@éﬂ sbdened if @Eﬂ@ﬁt@ @ﬁeét%d by non-

fornmul a §1 accordin nvention i s_such t hat

Ana'FQﬂﬂ"% ghatic %P%‘F?ﬁﬁgwanﬁﬁﬁ”al%ﬂ DWPﬂeﬁa @‘?&h@ﬁ“‘mw 2007) In
pyébéééZpétaéhtsorthé W1@H§Dﬂ| aeﬁ\ﬁwpa p@g}éaﬁ{cﬂﬁ%@u%bms #&fified by the
represents a p vl pyrimdinyl o
t hadiyalion cxﬁr@r@!iy mﬂﬁéﬂ% MF%YE dne cﬁmn@?f@m of cortisol

f%@iﬂb@!lt@é)ora%ohgiﬁél& iledeh%xblﬁEﬁBﬁ'&n11ﬁ4§@fWTbHﬂhson et al,
Ar2 represents a %ﬁ)grou 5 Another subgroup

coRpénsae Rav. S @%d?@ﬁkn@t 2o < Hielin, (EAdReiD rM?f@b 86,
Zﬁ’?ﬂd—%ﬁf Ao} %W?ﬁeé?fa? 3 (ﬂﬁrt EnAGEnA MUABIP. 84, 1022-1027, 1999;

ounds of formula (1) according

t
t og@mg'lalzgeh@lhgf G, Ensiohinals Malabok, 5% 6p559h1.<2004). Transgenic
wfégﬁ%#?ﬁgc@gfﬁbn 1 inRe Qﬁéo@@&hgw lrpfcheQQprﬁéU% hepatic

gtot I nvention IS suc
Ar steatopis ershdyslipidpemiay (Masuzakideingl, , Sgigndesi 894y L166-21 70 2001,

ﬁ' pgt%h%h@['a! }QNRS g&id%ba-?ogatgo% ‘Elﬁﬂsmt m,’nbttion in rarts reduces

onopl perazi azabic
Ifa’shmganiugp'b@idaewa following a reduction in the secretlon of hepatic

2 POBHEHEs 0 fofbhd:ofy PRSSE 3 g duifns’afa HELIS BYBERRV of fatty

Adamd!t agudiuisl giso refl2ctedin dseliver by »bignifi bantppdumtlonyh Jtriglycerides

PRl ot BhoAG: ohheoh SRE R Mol 2 0¥8r1062 2007

ac“ClﬁEF icaUeﬂOcttoh&)f %twm m%mrw:cﬂ by\mhﬂ:lltroﬁrof tlnf o EIEISDU Sctivity is
en p._or _a G- menber r oar. 0
a0 FvisHaeinoiRe 3 o e D TarRaner i R gffects of

the para position with respect to the bond between Ari
and the nitrogen atom of the tetrahydroqui noxaline
nucl eus to which it is bonded.
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WO 2009/ 112691PCT/ FR2009/ 000083 18 Menti on may be

made, anong the conpounds of formula (1) according to

the invention in which Ar2 represents a heteroaryl or

het er ocycl oal kyl group, of those which are bonded to

the group A via a heteroatom 5 Another subgroup of
conpounds of fornula (I) according to the invention is
S4g0 409l 28y K2, R b and RZb. which are | fepirrabo/oo00ss
or ditferent, each represent a hydrogen or hal ogen

atomor an al kyl or al koxy grdup. Advantageously, Ria

" icBea Bl By FUE (B BloR el sErlorel P i b and Ros

'each ré@brMetehollcastegtdlnemhsatom 10 Mot her subgroup of

gggﬁot‘w tgélc g{]ewggﬂt\aﬁgﬁr%gﬂtgg tgrtaTgBeliH gﬁgnﬁé\%ﬁbdﬁent of

are i dentrca
d inbdtabdlict hepatic Isteatpsie sreisbma peapier e cooelation i desabedhbetween

of gﬁgryatlfgl}'skh 3@% gc?ﬁ%ﬂgaﬁ%ﬁ%@%o@’ he;?arrré%tﬁgd)gon%y&{t%%i k¥ thﬁ%rade of

ad'xepatlh neecrainfidnematiore namnd rfibresis u u’h sdhmats:%eaffmcbstant rmetabolic

A Y AT N L T e

r dparghentsd al., hQliv. oﬁedowmohalﬁé,g@@?asmn z@o&) & @eoeral and local

I (R SEF e Ao TR R ER p oo

t mnplwememtermt theroxidatisn cf Hepafic fadtyramidsele lrm:twrhgfduhegmrﬁsHsm

e el S SRRl i Brbceft ofls.of Hffscl are thus

owgmﬁlvatcmunmnpmveﬁ@nt innthe BevebilitndrtidP Jhe-patihalogy. Wi t h n

equal nd where Het represents a
pyrrol |I% LRW reé; ']Eé?t%&‘r nyl, piperazinyl,

t etr ahWHmdwr axtybits aTblgpmﬂllltmd regengnate v!rhmw|s gntiraly, neckssary in

tﬁ, ggsec ﬂg gg%&éo(gf eﬂcﬁ @l%g%sst d'tw(li'jﬁse &%égi%ultap o?igi nating

grfmmpme digestiviehtesictnFer, eﬁmpla IhEpaabsmnptoamdort Inepakie tnecrosis can

n Jg?Lﬁlu égnq \Dﬁ%ﬁé{{lﬂg{r}lra&h cijzé S'T'E%g’ﬁﬁ gl(c)asta"tlc or vaszcular ischaemic
hebﬂmltycytﬁlawcbwco@souphlbtt Wbepatocyte proilferatlon and liver tissue

DIPTSRt & RO oot ofEoRRe e eay et al,
f cepataody, )zaﬂammas NER98p Thinturi g\ Podiatr] Wanhm!ehtahon A2, 73-79,
o Y87 Tihuich B0IRE 11RDRB RS S ekl st i S onfipe HRucs he

P\Hegdh by:hl aéffectshblegatisdl ogrwaupregenerataoﬁ\raad rPtedenined aip with
enyI lef%gegmkcnzl‘féctgyr ! {n esI nXhlbltCP I IoerdI %tRytLIélr positive action on

hQﬁﬂﬂmQﬁbﬁﬁHQMbﬁﬁ 8- di azabi cycl o[ 3. 2. 1] oct yl , norpholln
yl, t hi onor phol i nyl ,

octahydropyrrolo(3 4-dpyrrolyl, 1, 2,3,6-tetrahydropyrid
i nylor2, ﬁeamig&aiwr&ﬁ@bmﬁ%oanéd heptyl group, 10-

R a, b, c_and whi ch are identical or dlffer

St GHPeSeaINg:ohSAPEHOWISHAARSHOR o tiA UPaaTing Reihilogical
CYeohidat tich m@dnﬁ% sirgad Milmroﬁﬁéé ﬂ%ﬁﬁél%ﬂ@é&l bia@b@@f R¥aling. In

one or nore hal ogen ator’r@ drioxyl

hytBe shyenic yicer aqf ktbﬁyfiiﬂtk%llc paf@nba ﬁymotent@J w&inv@%tawwf)f 1BHSD1

oﬁﬁ!lb;tépcﬁzﬁd lye 835%9 ﬁnh?&ne%@ég%g)tlhce %ﬁ?n of the outward signs of

twt«sjl @y@'omtmwccoursotmallqopl mmlogmi roi52.04 tRg| emp@enous

7, I y
oSt Y e P omsep o S o
grasepint odf avigendRulexiRth showingi thadr endagepeis | cpgliopidso atke directly
t : [
capiER e ABhaEns Bhenad it 88 (FRIRPE ALBRREA'fich and in rodent
represents a hydrogen atom or an aI kyl group, 20- R||
represents a hydrogen or hal ogen atomor a cyano,
-OR5, hydroxyal kyl, -COOR5, -CONR6R7, - NR6- COORS5,
- NI R6- COR5 or -CO N RO al kyl - (PB group, - Rs, Rg

11" a N T




WO 2009/ 112691PCT/ FR2009/ 000083 20 - Ar2 represents a
phenyl group, - 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 substituted by one or nore hal ogen atons,
-0OR5 (hydroxyl or al koxy), hydroxyal kyl, al koxyal kyl,
5R I hal oal kyI oxo, -CO al kyl,
é%bo‘ﬁ‘)bﬁ%ﬁ%% SR PCT/FR2009/000083
- S02- al kyI - SOr cycl oal kyI -5020al kyl cycl oal kyl , - S02- al

WA orels (Belori gtk . Foqt SV, 199-200%, 1980; Dostal ot sl

soeh Sy, 1255626600y 190K Gitace, gyl Pmrpmwsa;  sissh, 1998)

Sl BT ey B P recuceo

: caactmty in then evidotirelial) dibratiast o ratareods rre@oesremman and in rodents

10

15

20 ©

| kyl, - - _
Sy o FEDEINGE R AP EIO, 2, A et
atMetabol., a73;y®269-334 0RE9Q1; h@@bmxﬂlalylENDm Teelucksmgh et al.,

L TRGe 335, MBR0 R oD Gt Ao aftet MieoBbridoiad Thibit the

dlrfe‘aﬁngarttf theaslhn rr&q:mewarﬂumerbysirmgﬁhanm and atndiffetept stages:

g Lc%m'g @é}?nalg gef Bﬁ 0e ngctu rr?ru\%&ar% ercm@ rml‘ubrtréﬁr3 05 the lnﬂarr)'nmatory

Ofprfaeemml partiCuldletvith \wagard 18 tbarsymbeabsaimrosiaglemims leukotrienes,

S e Y o TPl O g . a
V\’f@érfhnm@toflﬁﬁﬂr GG BASe iB ifBEtion) réi:luﬂﬁén rnltttemeﬂd:ttﬁtyraﬂd prolrferatlon of
pi per azi ny

pyrqr@vwezdgpﬁérbﬁq Hie SHbrepoas;of FToATI s IEAGPTS, St 7%, VEGF,
U@%bl’és@.foﬁdmbﬂwel §sr8ﬁ QPSGFP 0% edhd RO WHHK dte essentral in the

5 oups. ntion may al so be
ofprpwect@abgfr caflrgsn By n‘gzs@hraﬁs oand 6'?%&8”(9@'%&80 nﬁB’Ob*aStS
FodsIOHESthe 'éxbr%s%h P MNP, A0 SR $9QRY fincﬁrc’ﬁ@rﬂdf TAVIP, thus

n atomor an -0-CH group Ari represent

phtémlqrng)rthe,eqeg}qg!glhpg, Gresugrion. oﬁ\reprql%magggmlgaladrfferentratron but
hehﬁb;?i‘aﬁyef eoﬂrf%t %?b%‘, @ﬁdﬁfe@r’ﬁréﬁﬁd"ﬁhe%rﬂ&ﬁuéﬁc@'deyrlNhlch is a

whi ch are identical

di weakesing, ofcthe reprc@rm@s(@rerda Ay - Fstholegy, Hé?oéﬁr%f‘o A998, Beer
%ta{ll ; u@‘n HEHE 88! 5l p3g, aid@O' ﬁb@éﬁ’@ Mr‘er%ﬁdf&ﬂﬁé'%wew 26,

ted by 30orie or novre en at ons,

Chaa-g) 26055 Stagipovinyal dhyeds B CHPROXFRRKJ03I—4034, 2007)

h?%g,ﬂ%y%iy ﬁﬁg R%éle&@%% |nH?6f31?n %ki’ BHSD1 reductase activity is

SOdZesn:hbgdl in Sofer by Jidoes ms:;drigtatran lapd & prasapiegenic sod -agtiipfective
al(?( Ef twéespgegr ?kseﬁtrmis?d goiorﬂe mﬂﬂnr(m?tory srtualtrons |n.

25 - S@dar Itwbrodu&)a Rdightering mxyadi Iaowereng@qsmmf gwwth facfors, such

2086 E SeteRdpPa ool Hlindhd” 17oreadd BedB 200t tntispy innivtor

bostetedd tieusRmak2bt aoskitit, by dcting nmehrsama}orto atnpmvmmerheahng of
carries %hem and represent -0-alkyl-0-, Rg represents
a F\'VBP'S WeddSor an al kyI group, R4
represents a hydrogen or " hal ogen at o'm or a cyano,

drox

30 _ N tr Wq\'%eaapewatrg% C@F}S'UB an a%m%ggoﬁ?c&}rs'whrch

mhfbﬁu@:[@th'e%ﬁhtyccﬂh 1EH3¢1fﬁaeé @Biv.beeAdburicepr esent a
hydrogen atom an al group or an -al kyl phenyl

group, and- - Rg represents a hydrogen atom an
al KyEuKlbQURatRlr & SeOpRRs8ht MEMidndis- BorhiBbundshesresBokdifg to the

be absent or can represent a bond, an oxygen atomor a ..
- formula (1): _



~inyl, thionorpholi
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10 -CO or -S02-(CH2),,- group with n equal to O, 1 or
2 and where Het represents a pyrrolidinyl,
pi peridi nyl, piperazinyl, tetrahydropyranyl,
nor phol i nyl or pyridinyl group, the said Het group
optionally being substituted by 1 to 3 groups chosen
fromal kyl, -S02-al kyl and -COOR5 groups. 15 Mention
IR the subgroup of compounds of
mog%?:or di ng't o the invention in which: - Aﬁeﬁ-’ﬁmgmoooas
represents a bond, an oxygen dftom or an -0-CH2- group,
- Ari represents.a phenyl or heteroaryl group,
- Ar2 represents a heterocycloalkyl group (such as a
pi peri di nyl, pi per Rz
20honop|pera2|nyl 3,

ablcyclo[s 2. 1)octyl nor phol -

di azabi Sy ¢l X ! RRa, b, ¢ and

. Theptyl
R2a, b, c, which areg |dentlfgk orzdlfferent each
represent a hydrogéh or hal ogen atom or an al kyl,
cycl oal kyl ,” -al kyl cycl oal kyl optionally. substltuted by
25 one or nore hal ogen atons, -0OR5 (hydroxyl or

octahydropyrrolo[
,2,3,6-tetr ro

allR¥BiE:  hydroxyal kyl, al koxyal kyl , hal oal kyl ,

:gl Ea: ¢ aﬁésen%@bon@@n%xw&b gfo@f%ﬂ;;llday@@wp C@S

- S02: awy repyesesis ﬁphen% gobetgraayyl gemp,

- S02:- al Agylra h | ky

- 502- a|/1§¥|r RN pha) T Al kcﬁ?%g%%&% e efrEcloaliy
- 3"8¥kyl - NR6R7 group, or also R19, Rib and 30 Rl are
respeci v e'dt‘\dti@zﬂﬁeq’hfdﬁ al?g‘?denﬁgﬁ &“Eﬁhe%?t é‘é&ii\ feBresB&t a hydrogen

carbon atom wh carries them and repr esent

- @rhalggencatom oRgn ralipd, e@@ma&cyb -Blkicydeatkd coptipratly ssubstituted by
al deyl orgﬁuema;ogé%afo%@r eéﬁgt(ﬁycﬁoﬂ&/ dF 9&65,2? h%&}ah% alkoxyalky,

atom or a cyano, -OR5 roxyal
- Ny, - hatgalldrs -6 alww%-oaﬂpkyl -CORaIkyr ou‘&o*aMNReRh

2009y %QQNPCTQSGB&QOW REBORZ -O- a;kﬁi%oéﬁs,aﬂéo%kyn -SO;-.

which are 1denti cal I fferent, each représent

hy¥Fiegk. at onﬁoarallﬁnlqyylpabvloup oS QaralkylORs! phen§oz-aikyl-COOR5,
0r-8eRalgNRR, - RESSRIGHAN S 2 Mgl 0RRIRHOM ABO NRR;,

rnula - B- ere

up or a grou
beSQa:egma"gw@lbwy? eﬁﬂg%ﬁh aal%ﬁ?@NI%aRvoxy@ﬁlknltNﬁaergr@up, or
R B R S lesno SNANRMB RGO RS and 1D Foarbor

ere rro

puqt@mwmq:arrw%theahm @pgﬁs&nw@ alhyf-@h.ol i nyI or

pyri di nyl t Lbonal Iy being
Cubst 1 ¢ el Bty o RdEhboflor hai BRbPTR, Y
- S02- al R@ynepeasentsmﬁogemurpbalogmmm brya cyano, r@Rs ﬂuylroxyalkyl

b d
agg%%gﬁ 1N\ ﬁtl "&?ﬂp_ga ﬁRgI&TA' Zgl&esen N COR*"._

bandCCLNRaakgbBEggmﬂs,a phenyl or heteroaryl group, -

Ar2 re nt ter |

and Roden e it WGPLS erarcaby Ao st porefattic varogen
r egtoras am kgl grwh ogan-—aikylbiﬁrqggmuplmﬁ or an al kyl,

oyl S o el oL Ul SPLL o st L P
hy-ammyauhbyé B @drkbe()e@b&)ﬂ or ¢l Asprdesnt a- Bbridalaaadygbn atom or a

%Dal‘:ff -Is%zk(é(b-&)ncgcgugéylﬁ'bﬁ IéIcR]L@dQ %ﬁ?@ ngr}l/gylrlet represents a
Merﬁber ) %rcﬁ;@cioalﬁﬂ Z:gﬂbhéik/'sﬁﬁgﬁ?{itgd 'b?@té@@fbum%en from

- 2 h oal k Ik S02- al
iU%¥R ygo -or -0-al kyl - NRER7 group

or also Ria, Rib and Rlc are respectively bonded to
R22, R2b and R2c and to the carbon atom which carries
them and represent -Oalkyl-O, Rg represents a
hydrogen atom 25- R4 represents an OH or - CONH2
group, - Ry, Rg and R7 mhlch are identical or

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

. 444- (Pyrim di n- 2-yl net hoxy) phenyl] - 3, 4- di hydr o- 2H qui

noxal i ne- 1- car boxyl i ¢ aci d adamant an- 2-yl am de,

. 4-{4-[1- (Morphol i ne-4-carbonyl) pi peridi n-4-yl ] phenyl}
- 3, 4-di hydr o- 2H qui noxal i ne- 51-carboxylic acid

i@% @é?ﬁ { am de, PCT/FR2009/000083
oxypyrim di n-2-yl oxy) pheny1l- 3, 4-di hydro- 2
H-qw noxal i ne-1-carboxylic acld adanmant an- 2-yl am de,

SRR [ e, 7 13 D Ui, of (AiG! akrafhiré carbon

atmmmat'ﬁmeyzeqd tmrejere exist in the form of enantiomers or diastereoisomers.

qu||']Af%§ ﬁg'}qqg/efj_'g%ﬁﬁglgﬁfpgé’%@%g' g‘mﬁa érﬁtje]énl%géurgé hh‘l@fu%m%Hracemlc

. Sfistupes, Weinbavithimthe yr@eptiomi di n- 2-y1] - 3, 4- d| hydro 2H- qu
|noxaI|ne | - carboxylic acid

(5- hydr oxyadamant an- 2-yl ) am de,
. tTrRNGordpduhe 4 {okintilaaifjersnl epdist iry thepfopre oA basesiongsiscarye] salified

4- di, hyd 2H 15 |
: ( )41%#%%%%5%% u'!é}f’%ﬁ%r&%@e&mﬁ@ %&%ﬂg‘&% Q&dfor bases. Such
4-4dcitibh-dafts (:bhbhamﬁsthiephmmm pTrp&sleemlta ate gdyaptraepuply prepared
ca“?”hb%ﬁr %'&Z’aH-g lc@ 3? )é"élcéanble ac?c[s gpxgge%nbﬁ%@dﬁ@%a&ﬁerlamds or

10 . 4ba(s{=-.4 {of-ekdmplbsf e s theponificalipn pe thezisolatiory bf ihigespmpounds of
f&’H%{Blg)(ﬁ'l qﬂ%o g{fﬁ%w%m%e Nedngsy bonyl I am no) adamant ane-

20 4-14- (4- ( Met hanesul phonyl)pl perazin-1-yl)phenyl]-3,

| 59%}%%%&3@353%' no ﬁp)%%aéygf(ﬁﬁlthg G o hydrates or solvates, |

. tfi@hsly ‘ﬁlthe(fﬁbm Ioﬂ bmﬁmytlmsyc)rrﬂwnyaﬂlorts wiitrdomay dir ogeHmgleicules of
noxal i n IlcaC|d

15 ( 5S W %&FE OZCW? W npla the invention.

trans 444- (4 (Tri fI uor onet hyppyr| m di n- 2-yl oxy) phenyl

5Inﬁpa pg%%ﬁﬁﬁ@%g@@\?@iﬁlﬁ larqg ué'negé‘%%%%lsé ﬁ'le%ﬁbﬁjed in the text:

.t r ans-glRdiogdn 4ivet Banekuiptd toyhpan 22fBriget atchihinelr @ pyamine or
i di n- 4 Ophenyl j - 3, 4-
di BYB® 4 qui noxal i ne- 1- car boxyl i ¢ aci d
20 (5- hydr@%hﬂﬁiﬁgﬂnubaﬁ @nddritacd de, mean a saturated, linear or branched,
.trans-444 0X ( ane n r
;1 3t g1y cuRs EO@%E?E Eg%syﬁ%&@@":‘ B fipde, by
( Swhy défoémnéﬁﬂwe'iméthﬁme&@l propyl methylpropyl, lsopropyl butyl,

30, trans-41 anesul phonyl ) pi perazi n-1-yQpyri di
m ﬁnguvhieféb%vlcﬂrﬁwawggw Siqui noxal i ne- 1- car boxyl i c -

acid (5 f&g@éél %@ﬁﬂa@ alﬁtle?st)bbdl amrﬁi@n a cyclic alkyl group comprising
.trans-

o By s S o e b i o

5;
(t F%g‘grgﬁw4 I\/br hoI [ neﬁyp@ar bon I é‘l’ er I%I 441P -O kvl
1} 32 aantlkpy GRGUR 1S eSeRH00H 19 FRATR TPBRBTCMEJORLS -O-alky

24 d
( 5\%?@%@5 ﬁggl&F ?saé@aéfweucabe@é

.trans- ahydrpxya(liad Bmmw&@aquaw ey ge{pglgﬁldgijrr@ula —g'ky-OH
| 30| hyflp @1@-% 8,%}5@@&5&@,{&%@ pi per azi ne- 1- car boxyl i

aCI

Ar ans-4ad - alkoxyetkyhagres| ishamgpisiiosetaz mean- @q@'ﬁ@ﬁ% ]of 3formuia

(S-SRI PR ARL bt o o catres e
-t Merrmonhlas( Be Rade; by wayndidexanmpiss, y@Cﬁh@-@ﬁH@ -(ERpny-CHs or

dro |ne 1- carboxylic acid
ﬁég;(%; ht an- 2-yl)am de,

trans 444-( 1- ( Met hanesul phonyl ) pi peri di n- 4- onxy)phen
yI] 3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid :
(5- hydr oxyadamant an- 2-yl ) am de,

10Ar ans- 4- (4- ( Mor phol i n- 4-yOpheny1l) - 3, 4- di hydr o- 2H- qu




25qui noxal i ne- 1-car boxylic acid

(5- hydr oxyadamant an- 2-yl ) am de,

.trans-415- (4- ( Met hanesul phonyl ) pi perazi n- 1- Apyri di n-2
-y11- 3,.4-di hydr o- 2Hqui noxal i ne- 1- car boxyl i c acid

(5- hydr oxyadamant an- 2-yl ) am de,

,trans-4-[ 2- (1- (Met hanesul phonyl ) pi peri di n-4-yl oxy) pyr

[ ngnggﬁ)i doB, 4- di hydro-211qui noxal i ne- 1- casdpFR2009/000083
acl - hydr oxyadamant an- 2- yOam de,

- 30.trans-4-[5-(5-1 sopr opoxypy#8di n- 2- yppyri ni di n- 2-y11

10

15

°3 4 di ) : A Pyt -
(5 hy d?@%%g%ﬁg‘??ﬁg@(% %ﬂg‘%‘r%%?d:l%r XY hiradigsli ot formula —O-alkyl

. 10-aliyhwhite the identicaherdiffpieohgikyl grounsare s defiagthabaye; - 3

(g ﬂbg%g@y;ﬁgﬂgﬁ@gﬁ?dyﬁ%@b%ﬁ i &kf1 Group as defined above

. tsubstiuted by 11 o 3 hejayeTratbing esatsfines @bave Hderfionwilb begpade, for
1yl di -V

oovaree BoDE AN BB aREE, s -

21- 1-qaihederabivh @rdalipc r lhmﬂe_]s;tbcd 4cingpan an aromatic group comprising

w812 BASRTERGAIRG WAL R hetorpatome auch ag niypgen, oxyaen or

1)sulbhdr. dMénfion sr@dHg yianticuddr ibegnade of thepyridioylapyrimidinyl, pyridazinyt
(4- kv n-1-yl)am de,
Aroéﬁi'géf’q%%?é@g?%c?S Hydr oxyadamant an- 2- yl car banoyl) - 3,

4- di hydrhstablemldalcy,kés_ understocd to mean an opti_on_ally bridged mono- or
iﬁ%@%’tggﬁqwlbéﬁo}@f%g@toggn& fOPROY! hPiRsRd BNSpderAy P Bartially
Anmsstufatéd,- brie (dFi ey iafome-of- whichhamy hyterorioms. such Ashexygen.
?é\ll%%i’gpgge gsg‘%f)rrg’gt m&@ 8@% :jig ? partiGA5P Ny hade@6t Ghe pyrrolidinyl,
. tpigerigingl, 4 pipérdzdwt.| detraydropytdnih o mppirilipdr shamopiperazing, 3.8-
her . - di -2 ' i.ne- 1- \ LG i d .
(g{l‘#fburcgg(@ggéaﬂ}é%gn_ mo@n@#ddgﬁﬁ, CHBREMbnyRCT d 1,1-dioxide,
1 Gactatadsopsrpldl3 d-clpyiblyane s ul i d.Gytplratisireridinyl. yoPhemy 1 2.5-
-3, 4-di . ' line-1- b li id

(SRS A Iy fYelRsS | qe oo et

. t-r ans earbpryl fuhcfiQyal Igodupt canasutepresepledRiyRe®@azi n- 1- yOphe

- nyl ]-3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid
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(5- hydr oxyadamant an- 2- Aam de,
Arlanse deftdxt] cf-th@pogsentintestitnp Resy Idepotes the Ras RApihd Ryd groups

) i hose) SRBAIRE R MR SRR e Rk represents
. thAaDoycidatidiA gtdBipt dreRl; R aitbRy biqupp ean tiencatrigd bPlaayptom of

%éﬁyﬁ%’%i‘{@ﬁé‘%& l_lqgﬂ-'.egﬁe)@?!? ;C%fetzj)é 8%rmb%)r(yal 'hgte%:étgm {for example a
. tigoGerd afoin) 4ndidMinghsl e sdmeubipho oy Ithe i gaidt detenedycipalkyl (for
phenyl} -3, 4-di hﬁ%ro- 2Hgui. noxal '5ne- 1-carboxylic acid

( SRR SR A PR YRty ynyohgd ) | |
20. t r angerfidArhdly bd mdde) gt tharesipobhanyf jdrhbar Ay acedrding to
-yqohenyl,%n-jS, 4-di h‘ydr 0- 2H- q%oxal i pe- 1-carboxylic
acth8 IPusTHYH o 2yPHRGIPNR A AOPPYHMIT 'Ry which-

Ar ans- 414+gdreberits @638 &7 8%Meh Glidn 21 8 cOLHLL pRAgnsel | -
3, 4-di hydr o- 2H qui noxal i ne- 1-car boxa/l i c aci

( 5- hy droRUeRIASHIEA-PPEYY Sihgieroaryl group, |
-trans-4af de ﬂes&’ﬁﬁsf@rﬂ,ﬁéugyl PO Yal hékeroayl TRbUYY bP anRdteratycloalkyl
n-1-yl)phényl]-3,4-di hyd ro- _
25@4uUBui noxal i ne- 1- car boxylic acid

(5-hydro ada{é;}gj' n- 2-yhidiR e €identi different, each represent a
Ar ans- 4- X"-‘bf ) g%}‘é'ch-%@%tﬁargﬁgsﬁ?gﬁglng- 3, 5- di et )r;lyl i P

er bydragen yar) baleggn 1apm- or an alkyl, -ORs, hydroxyalkyl, alkoxyalkyl,
di qyl | 1 peRdpSRiP B | &0Ekdl, -CO-haloalkyl, -COORs,
(PKTRRIO IHEBANT, | SR faRI S, |, -CO-naloally 5

yl i phenyl } pi per azi ne- 1- sul phonyl )aceti c acid,

30Ar ans- (4-{414- (5- Hydr oxyadamant an- 2- yl car banoyl) - 3, 4
- di hydr o- 2H- qui noxal i n- 1| -

yl ] phenyl | pi perazi ne-1-sul phonyl )acetic acid ethyl
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( %hy‘dﬁ@dﬁﬂ@ﬁﬁhﬁhﬁ

qui noxal i ne- 1-car boxylic acid

(5- hydr oxyadamant an- 2- yOam de,

.trans-414- ( 4- (Met hanesul phonyl ) pi perazi n- 1- yOpheny11-

3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid

(5- hydr oxyadamant an- 2-y1) ( met hyDani de,

.trans-4[ 4- (4- Met hanesul phonyl- 3, 5- di net hyl pi per azi n-
5@&»% n4- di hydro- 152H qui noxal i ne- 1- ey ER2002¢000083

aC|d y oxyadanantan 2-yl)am de,

.trans-4-{444-(2-(Di ethylan1n J et hanesul phonyl ) pi per az.

In!l{yl—tfwfg Jﬁla}zgamm ?Wusg%tdaw Lak@rdoxakyIC -SO,-

. NRgRs -QQMNRER,, Wkwmwahmn%aW84%Razmpcycl o[ 3.2.1]
oct-811 hen Jﬁn ﬁ n atomor a alkyl rou

di hydro- 6%(% y%rggi car oxyrf &0

(5- hydr Gagyaaﬂm&amtsana 2hydrpgern der, haiogen atom or a cyano, -ORs,

2 ran - Cr di 0741 _
Bérﬁﬁaaﬂf é&gﬁ nﬁ%ﬂgt af % azlcgﬂéﬁ loP=gBANRGRAor8LBY
( 5- carb Ryl ardioRy virdeh ﬂ'eyﬂr)ruwatjw different, each represent a hydrogen

4- 2- I\/Et hoxyet hanesul phonyl ) Pi Perazi.n- 1- se
I ?{%ﬂsﬂ'}'{**@]"&' fo- 2Hqui noxal i ne- 1- car boxyl i ¢ aci d

(5-hydr @smdmmsamhgdmgmmm or a group of formula -B-Het, where B

P85 SFiaGATHOK 4D {BErESeD bl offkudirt PP Lod. dr S0 group

( Bndyiiens yideta rapnesumts2-ay hpnoayelpalkyl optionally substituted by 1 to 3

e e NS E
(5- hydr oxyadanmant an-2-yl ) am de,

E}é@é‘tlpﬂ énéy E’ rP rbg%,?%rlggg% t%é @Hﬁ‘:ﬂxh&s 3t fortHuly ¢ Ucblafhid to the
C Fivatian, |o&danﬁg1ﬁoapoiegﬂn))amnd$en which:
s P BP0

e A
(5- hyds W)/Wtﬁl pﬁeryyﬂ)amneteroaryl group

L Y OB RRIERY 8RR G761 Rty

( réws, banoyl adamant an- 2 yl )am de,

ea;?gs;l wt %‘é%‘ oot W SG0oTeT o, b TSRS iy tokfopert @

2hydrigenxed hargdn cmbdnowlancamu atycloalkyl, -ORs (hydroxyl or alkoxy),

(5-carbanoyl adar am.d

thyawyelkﬁlﬁw%? e‘wé{‘%f%( A s RhrIogil 50y 7E0-akYL
ph@@&&yﬁxjﬂﬁﬂil h&@tméﬁrﬂw COQR, n-eﬂkM—Cé)IOthyDraikydrﬁQpRs -SO»
(5- hydr oxyadanant an

. t3ligfhs ~2Pz-cyaoqliods H§ﬁé§my%ﬁgﬂgll‘¥lhe§aﬁfw EO%er oPOFFHG "GOORs,
] P%szalkyim?)sﬁh e, dralatkyl, -alkyi-S0.-alkyl, -SOz-NR5R7 SOz-aIkyl-O-alkyL
( %Eég%ﬁ%mal I neB}&?n“(é@ﬂ(Y}/kthT Q"OUP or also Rsa, Ripand Ryg

tér@r}%sﬁec{ﬁé\ﬂbﬁﬁdéﬂﬂd@% RaNEEUR R AEM Jtie perbaniaterh-whidtPcarries
he rw}-3 di hydr o- Zglcb@noxal i ne-1-carboxylic acid

am de,

.trans-4 grAe(' h@“@hyd"roéeﬂ%h'ﬁ&%ﬁalﬁyl@f@wydr0 2Hquin

oxal i ne- 1 c oxyl 1 cacid
(5-car baR@yl‘&@DQﬁ?a’tﬁaﬁ"n bydjogan o, halogen atom or a cyano, -ORs,

LRy Bk, ORI LR LR L BORRU XSO BINRRERLICOOR:

dro QUlnoxaI|ne car boxyl'i ¢ aci d

(SQWN&M&@mmyI ) ami de,
Ar ans- gfl%g, tgwa &saucfwﬁe’rew bRk Fapdseht éﬂwrogen
| noxa'f ine-

i hydro-2 carboxylic acid

(5aimyldran>queytﬂgmptcmmn2-a94y)p@nnyj@roup and

3 4- k2 |_ahospy]
. ] [r:)ﬁ(r;‘?lyl}F{z éprgé%ntdr o“géﬁ"%&gg%?ﬁgél IQ"%% %lRMPSI“o@EéI’ &-group of

1-caf boxylic
acid (5- hydroxyadanantan 2-yl)am de,
. trans-444- (8- Met hanesul phony1- 3, 8- di azabi cycl o[ 3. 2. 1]
oct 3-y0OPhenyl) - 3, 4-
di hydr o- 2H qui noxal i ne- 1- car boxylic acid




5qui noxal i ne- 1- car boxylic acid

(5- hydr oxyadamant an- 2- ypam de,

.trans-445- (4- (Cycl opr oPanesul Phonyl ) pi Perazi n-1-yl ) py

ridin-2-yl11-3, 4-di hydro-21-1- qui noxal i ne-1-carboxylic

aci d (5-hydroxyadanmant an- 2- yDam de,

.trans-445- (4- (Cycl opr oPanesul Phonyl ) Pi Per azi n-1-yl ) py

rlvggrgog)gyﬁb g1 4- di hydr o- 2Hqui noxal i ne- 1- car begy)FrR2000/000083
car anoyladanantan 2-yl)am de,

10 trans- 4- {544- (Propane 2- sullphonyppi Per azi n- 1-yl | pyr

@'-L%%Y%-}H $; \f}heg r@’gé %s&ﬂ'&%glréﬁ}@séntcaam%'&ygen étﬁm

rox a arran
tar ansO4-of @@r(@ﬁi)kcgfwmww U)ejq)lpli tod), ildiri2-andywhase &ley 1gpresents

(5 PRRER) S 2 AR S0l rpligns B B7'1%0 3 groups chosen

. tiroam alkyll £SQAalky -anEt-BOOR draupss u | phonyl ) pi

perazi n-1-yl ] phenyl)-3,4-d i hyd ro-2H :

15qui-noxal i ne- 1- carboxylic acid

(5- car Memtiyh ackanbe hetie? agrlongthel@pmpounds of formula {1) according to
4-014 mnoe hanes i perazin-1-yllph

o 14 Fatien of 6 SHOSolE B RSB IR Ik D oo o' Do g

(5-car baﬂmﬂreﬁﬂmatbandzarydw;;gen dtom or an -O-CH;- group,

t 4= (414- ( 2- th | phonyl
e 2T AR 2 PBer af BB SBET | ne- 1- car bowyl | ¢

10

aci d (5-Aqrbpresyhtadapheryhgrilipy la) ketebaryl group or a heterocycloalkyl
20Ar ans- 4- (414- ( Pi peri di ne- 4- sul Phonyl ) Pi Perazin-1il]P

- héti94R:- 3, 4- di hydro-2H qui noxal i ne- 1- car boxyl i ¢ aci d

( 5- car baRRpy/| aghaimRaf an-which )amfmdmtlcal or different, each represent a
htr n5°gflqs 414[“( égﬂenlrt éoB;l_:l'th grlcéﬁlbs I,fc'ez%l&%,kﬁ@%%&loékﬂl gbtlonally

: (&ubél’ltbm(bﬁ c&‘iaamr&nbr@maﬂagﬁh)aammd,eDRs (hydroxyl or alkoxy), hydroxyalkyl

15

20d

2 WO TR 2T TSR h o | S Gk "COORs.

( Salks-OOORs| aSmMyan-SDzs@cmmyde-SOz-aikyicycloalkyl -SOz-alkyI-ORs,

e S aLeT SR T o A e R T R
( %IW&R@WRG&Y(HMRG& ‘6I' YoualigBNRsR; group, or aiso Ry, Rip and Ry are
f@f[b?ﬁlw@gliogdéﬁ Ngm aR2 b%rng F%D aendl to tlﬁe%gobc%l QtBhpﬁﬁna% Eé}n%s them

redentiO-amyadi; ne- 1- car boxyl ic acid
(5 hydrOéyadanan an- 2- Yl

30. t r ans “arSPERSERtR HAGIF 'h%ﬁ)?imﬂﬁ‘ﬂgf%)'s 4-di hydr
0- 2H qui RPX@prdtents Caarrli;@@delnc diCindlogen atom or a cyano, -ORs,
(5-h dro%adamant an-

h BRGNS NS G0Ny NRGRRen 21 7O YRe-elky

‘ ] POROYrLP3. 4- di hydr o- 2qu noxal i ne- 1-car boxylic acid

25

5- b | ad t
'Cranse fa aa(f*?’f%g w%&h@ral%f@sz?b%d&%% fach (PIapRBE Aycrogen
- Sattrri Ak Prdbh @H bR 0XRYIb and |

2009/ 11269f R2009/ 00008 9 1- car boxyl.i ¢ aci d

30 :

“(5- hydr-oﬁymﬁg@m%ﬁ rydgquarﬁt@'g an alkyl group or a group of formula -B-

1 H%t” %vhgreLé géﬂ b(egbgﬁﬁtrﬁflc%ﬁrr@;ﬁ@%t)apdd)n%r as bf&yg’eﬂéténﬂhﬁ RY-CO- or

Hqui noxal | ne- 1- car boxy(ic acid
( 5&%&C¢kyagmwﬁm eqyal fefi ugr 2 and where Het represents a heteroaryl

t )8 Iyl
ai SP e Bgrdoaiiy CPAB SR SHLEIORY B P YRR s Giticm sl
aCTSﬂzfﬁkyiainbaﬁ@ﬂmem an- 2- yOami de,
. trans444- (4- (Et hanesul phonyl) pi per azi n-1-yl) phenyl ]1-3
, 4- di hydr o- 2H qui noxal i nel-car boxylic acid

: (5Meah¢mrrm;y1 bel anage; samangy entaipounds of formula () according to the -

I r%nﬁnu fyllif&%g 59%%§%§%@ﬂ58ﬁ{@ﬁ]gﬁsul phonyl) pi perazin

qui noxal i ne- 1- car boxylic
aC|d (5 carbannyladanantan 2-yl)am de,
10.trans-4-{414-(2- Ami noacet yppi perazi n-1-yl ] phenyl) -3
,4-di hydr o- 2H qui noxal i ne-1- carboxylic acid
(5- car banoyl adamant an- 2-yl ) am de,

o "~ o~ 1. 1 -




qui noxal i ne- 1-car boxylic acid
(5- hydr oxyadamant an- 2-yl ) am de,
.trans-415- (4- Acetyl pi perazin-1-yl)pyridin-2-yl]-3,4-d
i hydr o- 2H qui noxal i ne-1- carboxylic acid
(5- hydr oxyadamant an- 2- yl ) am de,
.trans-4-(414- (1-Ethyl propyl) pi perazi n-1-yli phenyl}-3,
4 1 qui noxal i ne- 1- car boxylic aci d>CT/FR2009/000083
%%ggmyﬁdanﬁnt an-2-yl)arni de,
.trans-4- (514- (2- Met hyl propan#® 1- sul phony! ) Pi Per azi n- 1
-APyrl di - roup,
di hydropg}%qwerﬂ;'g)sx%\ d a oxg? %?(ty? (c):raa?c:l%CHz-g P
( Bndir banoyl adamant an 2 yI ) ani de,

trans- %@?&?e&(eﬁtsga é,l ﬁ)&é,@gme@uﬁ 1- suI phonyl ) Pi pe

‘razin-1

10

15

20

25

30

diahgfir o- 2H qui noxal i ne- 1- carboxylic acid

(5- hydr het loalkyl
10Ar ans(}gy?%j%g% éﬂe\#’ ? groe'%%?/ﬁﬁ'{y' FoeLll |?1ra:.L )?elr%cyé:oa Y
ngtduB, 4- di hydr o- 2H qui noxal i ne- 1- car boxylic acid
(5arn§,ao banoyl adanant an- 2-yl ) am de,

ns-

4- (4-{4-(2-(2-Met hoxyet hoxy) et hanesul phonAPi per
azin-1- yFM,ghean;thzasﬁAwhlch are identical or different, each represent a

d' h Ig%n rrg cHéi %ﬁa%{oﬂ?é)]r ‘fiﬁ Qﬁgyldyﬁloaﬁi{dd -alkylcycloalky! optionally
tsuhstﬁutéel (D&Me(oz e ;blatwpen yabarha & inisiorryl 9roatikesyhATydrokyalkyl,

RV Bataldh D fiicaicp, 030, G0 allo, -CO-alky-NRoRr, -COORs,

(Sakamm | aﬂ@ﬁawlaﬁsﬂzyd)f)?bﬁikdle -SOz-alkylcycloalkyl, -SOz-alkyl-ORs,

GRS CEAL S ARIERS  SBPHIBGRAL Ml SN, -sor

(@ky}mkmaladmaaomﬂs& gt YoralkyeNRgR7 group, or also Rg, R and R‘tc are

.trans t -Bu [ ) [
| raRR o Botdert e B k0 H5: 4 AR o hich Sankds them
(Eamierebmsaytl @daihﬂ-r@-an 2-yl)am de,
20Ar ans- 445- (4- Cycl opropyl pi perazi n-1-yl)pyridin-2- y11
E Bi hydr o- 2H qui noxal i ne-1- carboxylic acid
( 5 car bammbadantara faydr@yepl Jtam axean alkyl group,
tr ns- 4- (444- (Tetrahydropyran- 4-yQpi perazin-1-yl | phen

_qu 9P 4- di hydr o- 2Hqui noxal i ne- 1- car boxyl i ¢ aci d

(5 car baRpyrepasentist an-t¥dydgeanicde halogen atom or a cyano, -OR;,
rcaﬁyﬂlkgsd'ég)% g%ﬁgh%ﬁ?&mvyhkﬁbﬁifﬁ nCé Nks—atkyl-

25@& grouppxal i ne- 1- carboxylic acid
(S%mjzr banoyl adamant an- 2-yl ) am de,
f414- (7- Met hanesul phony1- 2, 7- di azaspi r o[ 4. 4] non- 2
-yl ijhenRé-Ra &né-Fg,l twud:haﬁdmdwtlaalmldmm eathbrepsgseot a hydrogen
aci 5- adamant. an- 2- ,
?taﬁ‘saﬂat(‘%( x’f gran [i‘"%ﬁ'?ﬁ/"&l{ﬁ%ﬂ?ﬁl ) pi perazi n-1-yl | pyri
dlghoqo,yl} 3, 4- di hydr o- 2Hqui noxal i ne- 1- car boxylic acid
(5- hydroxyadarrant an- 2-

Oani de; '
30. t r ansRagEsaseta DeRgRD oy YL SRR SRR B foupula -B-
azig, Whilel B¥bh db rébger}tjalnan fepresent a bond, an oxygen atom or a -CO- or

?%W%g%%@h{ gg%l }cga: 138;( ¥ lalng w?‘nere Het represents a heteroaryl
Ar &\né T@te{rééﬁlcfaﬁ(yl\/gé}g&fé}@%@@éﬂtﬂtﬁﬁ RS B5 B- #mu;bs] BNGdedi Mrotn alkyl,
y

dr 0- 2Hgui noxal i ne- 1- car boxyl i c aci d

_( 5- |M?H@a@@@ﬁar§ﬂ@%ﬂ )am de,

.trans-4-(544-(3- Met hyl butyryl ) pi perazi n-1-Apyridin-2-
y1) -3, 4-di hydro-2H WD 2009/ 112691PCT/ FR2009/ 000083

: 31Mqut|¢romgy| be-madearasnng the eepeounds of formula (1) according to the
(5¢ X bond. _
.t ;rnU%ﬁi([o‘ﬁ ?ﬁwﬁﬁﬂanesﬁﬁﬁ%ﬁw?ﬁ pﬁ)\erre F'31'-2&? ?]nt% ay 0)nphenyl

1 3, 4- di hydr o- 2Hqui nozal i ne- 1- car boxylic acid

(5- (acet yl am no) adanant an- 2-yl ) am de,

.trans-4- (544 (2- Met hozyet hanesul phonyl ) pi Per azi n- 1- yI
Ipyrldln 1/1) 3 4 d| hydro-



.trans-4-(4-Trifluoronmethyl-3,4,5,6-tetrahydro-2H1, 3

-bi pwridinyl-6'-yl)-3, 4-di hydro2H qui noxal i ne- 1- car box

ylic acid (5-carbanoyl adamant an- 2-yl ) am de,
.trans-4-(4-(tert-Butyl)-3,4,5, 6-tetrahydro-2H1, 3' - bi
Pyridinyl-6'-yl)-3, 4-di hydro- 2Hqui noxal i ne- 1- car boxyl i

c acid (5-hydroxyadamant an- 2- yDam de,

1 4-1 sobut yl pi perazi n-1-yppyri di BRYo0
4%%@3’%@»@?&. noxal i ne-1- carboxylic acid Pct /000083
(5- car banoyl adanmant an- 2-yl ) anilde,

.trans-4-[5-(4-(Cycl opropyl net hyl ) pi perazi n- 1- yQopyri di
n-2-yl1- 3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid

( SAredhds aubgtonpaafeompouadsy b fomndls, (1) according to the invention is such

trans-4-{5-14- -Trj fl uoroethyl) pi perazin-1- ri
dith%rﬂl%ér%ekﬁsdé ﬁ?%’?’%g P 15qui noxgl |) gePl- car boxyﬂoz

aci d (5-carbanoyl adanant an- 2-yl ) am de, :

.t -4-[5-(4-(tert-Butyl)pi azi n=1-yoovI i,di 0- 2=y 1]
R i o ot of RPSE LRSI IS U fivdrbhlis sue
( hétham reprgsaettd a hetroanyt gnoup- Ademtadepusly, Ar represents a pyridinyl,
Arans-415-(4-(tert - But i perazin-1- ridin-2-yl]-6,
7-Pdf'm'ﬁ558f@1‘éﬁ°§1‘ H%’Poygﬂqgi noxal i neyﬁ)}éar boxyl i )é L\Ci d

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

ABHSAIR enR P B B AT MR Bl K s suen
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achat AfQ-reprelsamntsyd ableyhnpaidinds, \yrieidild, pyridazinyl or thiazolyl group.

1 AFBNGORS G 251 FrlroRDets MRS B, pif iy (B hidzdihou.

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

.trans-415- (4- (Cycl opropanesul phonyl ) piper azi,n-.1- yOovr.

. iRy 5 Bgholip oo e B iR R pooRERS IS e shydiH s suen
achalt A5 represwodsiaphatydgrclpy| ) am de,
.trans-445-(1-(tert-Butyl) pi peridin-4-yl oxy) pyridin-2-

y1] -3, 4-di hydr o- 2H qui noxal i nel-car boxylic acid

( SAreAndraanbygtagasfesuhrpouddy o] formd (1) according to the invention is such
. ttha{}g- {_6144- QS- Ea{ ba | adamant an- 2-yl car banoyl) - 3, 4-

di ‘ASdr's TE RN B REISMPR-9roup- .
y1l1-3,4,5,6-tetrahydro-2H 1, 3' - bi pyri di nyl -4-yl yacetic

acjd net hyl ester . . .
30‘%"?91%%‘“— fﬁ”&-%&"&%ﬁ%‘&ﬂ%ﬁf fsmiEt hpccording 13 Hifpyastion is such
4-tHiathNd reprasenisl b heterddyBlodtkyl group.

y1l] -3, 4,5, 6-tetrahydro-2H 1, 3' - bi pyri di nyl-4-carboxyli

c acid ethyl ester, ‘

. t AiBerdstibgtctipl GFagdnRhBs BEfokAiulr () SERyding it the Mikdntdnds such
-d'hh‘d o- 2H qui poxal i ne-1- carb X\éli.c,acid o . .
(5t_ Eér an{%pr DR éw_egylw %ﬁf"&’g, yrlm!dlny' ‘piperidinyl, piperazinyl,
- Uioispigerbdidyl( t €3, B-dRizbpibycld[3. 21106yl 4 morpilinyl,  thiomorpholinyl,
- hexahydro- 3, 4' - bi pyri di nyl-6-y0-3, 4-dj hydro- WD
RSNy TRleRd it Tab 0003 4 -3 6-tetranydrogyridinyl or 2,5
2HHigRHORGSR[A. D EThbpEAT §Xp! | Additdheously, Ar, represents a phenyl,
(5- car banoyl adamant an- 2- yOam de, - -

y 1Ryridinyl, pyemidiyt, Sineaeiybes-pipesazinyl YQUPdi nyl - 4- yl | aceti ¢
acid, -

5y1]-3,4,5, 6-tetrahydro-2H 1, 3' - bi Pyri di nyl-4-carboxyl

i cMaatiqn may be made, among the compounds of formula (I} according to the

-3t @ﬁglﬁﬁﬁdé gv:hgcﬁfﬂﬁ (rBpreeb e Py SR BRIUp B L6 h&Rbrea Metdroaryl, of
quihaesér which-tye bopy ietivaenthe 13-Api st Ani nuckel jl Jn therpears position

. PYATRARbEe 0 DL Yo S oo, A i, gy 2, of e

r i @trabydréquindialiss dudédstamdricttisibookadi ne- 1- car boxylic
aci d (5-carbanoyl adamant an- 2- yOam de, _

10. trans-4-{544- (2, 2-Di fl uorocycl oPropyl met hyl ) pi per az
in-1-Apyridin-2-y1}-3, 4-

di hydr o- 2H qui noxal i ne- 1- car boxylic acid

( 5- car banoyl adamant an- 2- yl ) am de, :
.trans-4-{5[4- (D fl uoronet hanesul phonyl ) Pi perazin-1I -yl
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In that which follows, the term"protective group”

(PG is understood to nean a group which makes it

possi bl e, on the one hand, to protect a reactive

functional group, such as a hydroxyl or am ne, during

a synthesis and, on the other hand, to 5 regenerate

the reactive functional group intact at the end of the
SYQHARlaFr1288RI es of protective groups andecriEryn0e/000083
protecting and deprotecting nethods are given-in

Protective G oups in Oganic $nthesis", Geen at al.,

5 0 45 B Bty e, g5 K pebBly o e
t dnvention in whichahr, népreserite lal rmtsrpagrll g; Sgneroﬁy]?bglkplagrobm of those-
ge o

S’E‘f%ﬂ?{ﬁ dB%ﬁﬁj r\ﬁ%"%’ggg?r?engtémﬂ”an el ectron 'pal r.

ThIS group can thus be easily replaced by another

2 o R e P POV b AR R g o o
adhatv Rt RAY Rﬁbo)ipldi Y0 \muchsal:eh idetical oradiffemyt,, edobsydpresent a

trlflate ara n|t and t like. : )
e ybiset cuteiasan: A I kRSBt o ASyariageously, Ris and
P IRyR Wit @fe &reﬁt;@I\mefe’rentAdﬁﬂ'ﬂ estfesant @ ig@ndgen or halogen atom
Chemistry' _ J. March, 3rd Editio Wl ey Interscience,
pr?ngnf%D ﬁ%.R”eaCh "ERreseRts QPW the i nvention, the

conpounds of general fornula (I) can be 20prepared
acco tothefollovvln I 0OCeSSes.

qdel- n%bgﬁup@ FORPQUPds pfjormula accor in e{ne the i‘iventhon Is such
205)&/ RJc?aﬁ'QilRQT IWRRSROSIY/ IDBRH3B 0B Tiffehent] BAGH repdéstnes 9fdrogen or

AeD A s B e, B e Of T80 2l aroup.

chI orine atom a trichloronethoxy group, a

AT A BESicl eSS PhrorRuoaBating o heyagton is such

S uhdt P%Srebnfe!semb)d iyardrRencdtordi | sopropyl amine, in a
sol vent, such as 5 dichl oronet hane or tetrahydrofuran,

and at a tenperature varying from anbi ent tenperature
t Ol\rﬁiﬂ@r sﬁbgro@prmwmuﬁas opfombR () acodrding tdaﬁreqummbu is such

| u bet n the activated de tives
O T R Tprate e hrcliogas on haioann P Avagp: BYFEeNE ydoxyalkyl,

-a -BOEIR; B UCONRE gréuet hyl am ne or potassium carbonate,

in a solvent, such as tetrahydrofuran,
di chl or onet hane acetonitrile, dinethylformnide or 10

Wrﬁﬁheréﬁubgrduﬁrﬁi%ﬂ{ﬂéhﬁdé/ af erﬂglaf('l)%'ﬁoél‘ﬂhb ! the mventlon is such
erature to In sone cases,

whe R2
aﬁh | %WBFB%FtSaa Bvqirﬁa?@/ atom, saéb@hﬂarg»upaﬁf AGRP Pirfompyla -B-Het,
OfwHirg B2 ¥ah Bitabsehtot Bh Fébmn[‘@ Kdnk, aR S§EENGEY or a -CO- or

am_ne functional group IS then necessary to carry
ouPOmit Hold EPUPL Wit R %ﬂt@értpv%t ilver @ ppd \ege delerepresents a
ahaveidm Qﬂf‘éﬁdfrﬁl"%ub@n%%ing@rt‘éHQﬁ’ycﬁ%&rér%ﬁd%cﬁﬁholmyt or pyridinyl
nonr eact’ ve Xl resen rotective group
(fEU@URa%EﬁTﬁa@ ebgrcan eptionally eeln@ubﬂﬁut@d @B} tgrloaieups chosen
f N <H for an acid, an ester
g?'é"lﬂ'gg'k?'n naf-%[kyladlnﬁ ord‘9 76 %%t ain the desired
functionality, it is subsequently necessary to carry

0 0 | "

o B effOE0 T LR S LS BV, btion o
geheAad nuctausuwber( We lalter reprenents adietgrocpcinalkybgmupr can

be prepared by nmethods described in the literature

(for exanple, WO 2007/077949, US 2005/0215784 A, US

200t eadpadps Abfinetbabod, tekerOsgparaizhyChelin sompinglit®5Salso come

7919-.7924) . 25Schene 2 explains in detail a
i el

5P P e conpounds of formula (11). WD
2009/ 112691PCT/ FR20091000083 36 Scherme 2: In Schene 2,
t he compounds of formula (VII1) can be prepared by
coupl i ng between a nonoprotected tetrahydroqui noxaline
of formula (VI) and a derivative 5 (VIl) exhibiting a




WO 2009/ 112691PCT/ FR2009/ 000083 37 prepared by net hods
described in the literature (for exanple, Z. Sui et
al., Bioorg. Med. Chem Lett. (2003), 13, 761-765;
Chopa, A B. et al., J. Organonet. Chem (2005),
690(17), 3865-3877; Duggeli, M et al., Og. Bionol.
Chem (2003), 1(11), 1894-1899; Gos, P. et al., J.
03), 68(5), 2028-2029; Bouillo 3

%2@?[%% 02), 58(14), 2885-2890; Belle, @_ﬁﬁgﬁ!ﬁ?ﬁﬁ(’mcos
J. Med. Chem (2006), 49(11),18159-3171; M A Isnail
et al., J. Med. Chem (2006), 49(17), 5324-5332; Qu,
Y. G et al., J. Med. Chem (2006), 49(13), 3770-3773;
Seieatiom mds. ingsartidular Heumadé .of Ml suliiiroup ‘of tomppynds2efsprmula (1)
325-3&; iggjm.dt H. - W .elg,,al., J. Het. Chem (1987);
o 2parding Jp INeAnvaptipR N WRCR'A — ot 51 3. Med. Chem
( %9?0) A rﬁﬁégén?t,s ﬂ%lﬁd.fiéi'i Oﬂ@eg‘@mleﬁﬂmﬂli- gEpumn 277
725). Schene expl.ains_in.detai.l . ynt. ' .

5 conpounuderyesenss M“ﬁ"g\mﬂd}“y " W‘@R’W}? tgszc'e'lp'?ﬁ 8§ @ﬁ%ﬂéﬁrggroup.
pyri di Ag- Faprbsutts (Y phehylor pyaidimyt,i pyrithidinyh upibenidiny.Y pierazinyl,

th ( d il.J f d.to h ' .
e e O N S
t%@tah?ﬁ’@ﬁrf&ﬁlsﬁ-c]bgﬁw | a (1X2,3 641ethahydropyddiey by eor 2,5-
nucl eophi | j ¢ ﬂ[_loma]tl C subs.t itution reaction bet ween a
- mSHEAPYeiEe IPBRYEHOM oqui noxal i ne of 20 formula (V1)

10 and .a gfer i WAl RS,  Whichahé Riehticay ondifferanit,ngach repneséant(&f kyrdrogen

exanpl e, a hal ogen qr. an al kyl sul nhonyl. gr '
e TBliencyioa e W 2heeli, PRI REpIBl bubBues by
hexargt hyledhabd v apmsp FORP tydroxyy dr alitexy)j hydzosyalkyb relkoxyalkyl,

ciABEgH -SSP - CR Ayt POPREN BT SEOgRe -alky-COORs

t egPERAIT € VasrLiegolbdiRy) anbi S0 -dlkyipwiciyte to -E0p@lkyl-ORs,

25 _Sche expl ai [ L) as nesi f theruen..

15 cd%@‘ﬁ*i?gcépaﬁor w@{%“ﬁﬁ%& whi ‘ﬁgﬁ%ﬂ%aﬁ‘%@r es e%%( ¢-SPz-alkyl
phsmyglamgmu : iﬁlk%{W -G?NRQR@&EHD%H@I-M%E& gtdups er also Ry, Ry and
conpounds Wi [, r rred t er.ei,naf t :
o R GFonTFEPaCSSlY ODRS i Rea Fias TS sl B GRRET 4 which
Scééf?r'tf;!% t{‘l'emldhdfvgbﬁeﬁnt%-blk?t_-oqnpounds of bf ormula (XI11)
can be prepared by a coupling reaction between a
nmonopr @GP@&e?téﬁWcﬂ}?'ﬂg%@Pi By mul a (V1)

20 ?Pd a W&Fi-éé@his‘é@?ﬁ&ﬁb@én t@%néulsgéri B@nﬁodeaya}am:g -?RQUW?E)XYaIkyI,

or_exanple, a halogen, tri or n
br-EeRe GPNRRor DRADAL R rBs Ehfnty L0 SeAkiloR ahlB.
pal | adi pMmrdedrdvRy, iwtfich Afd iBRticAl 66 gifferentresthaepesentfa Aydrogen
phosph[ ne, such as Wtatt but Igogho%ﬁcgl ne or
t ratphie AY BlHbETBHP AEAN i-ﬂ'kvlﬁ%efp)l(e Rc®Sf a base, such as
pot assingn}e%%&g[gataehyd;@&?é{ g.[anq,aéh%? egrof®torss igasap of formula

e

fluoride, potassiumteri- 10 but oxi

or tassi um
25 pivdapatiiers 1B gor BP\RRENOP! RN RRESST & BPH AL ORBERIptom or 2
as_cth.0 L leqtbn@Btd v whefd HeDgy t
o t(’%?;\ h%/?g@(?r 2 rfﬁl@[n g%mﬁ eqitbMBIAI o2 BAE w presents a

uran’o ater, at a tenperature vargi,n? iyl

f r pymalidivyle npiperisimér fingraziny tIGhydreRwapWe fBpreholinyt or  pyridiny
fupet onal . ' H0t083 groups chosen
SUPSRBRTE o 248 diye HERFNP REIh SRERLEEY 1010 grovp
defromaiw,e SOxalky| awhe®@ORg graypsesent s, for éexanple, a
30‘t osylate, triflate or 15 nonaflate group, such as a

sul phoni ¢ anhydri de (Lg=0902W, a sul phonic acid )
| Menticremil giige) beomade stithgraubgouaaif ¢omippundsdef fermya(l) according

in tttljle .rpreﬁence of,..a base or. of a m xture of bases,

sulhigdrvenfion HW’I?:{?R'ne, pyri di ne,

di met hyA saprassmys & ond;, ancixiygep atopy bieamhyDelila graup,

pot assi ym carbonate, in _a | vent m xt ure of

sol vent/ar "%Rj’eﬁerﬁ%a&PBWﬁSFB {%aiﬂé,’&i% or of or m

tol uene, tetrahydrofuran, dinethylformamde 20 or

acetonitrile; at a tenperature varying from-78C to

100C. Finally, the derivatives (XlI) can be obtained by

a coupling reaction between a derivative (XV) and a

o o .
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pot assium fluoride, in a solvent or mxture of

sol vents, such as di oxane, dinethylformam de, ethylene

gl ycol dinmethyl ether, tetrahydrofuran or water, at a
tenperature varying from anbient tenperature to 100C.
5Schenme 6 explains in detail a synthesis of the

conpounds of fornmula (VIII) in which Ari represents a

PWO doogy1Regteus (j ust one of the two Y at oPgT/SR2009/000083
nitrogen and the other is a carbon) and A represents a
bond; these .conpounds w | bl eferred to hereinafter

as cormgkgyilése@tsggﬁgﬂ% g,ow X). 10 Schene 6: PG - 90Q

In Schenme 6, the caonpounds of fornula (XXI) can be

pr epardiebdRRhR h@el"%‘ﬁh?ﬂel "ée"ﬁlcéh%ftqﬁée@ﬂ%ﬁ?"t [APresent a hydrogen
r §r2fbib§éh Em@e%naamﬁnemégi@qt%ﬂ( Elbalhwdé;ﬂ%hmpé@ddtnﬁﬁed by

of fornmula (V) a derivative exhibitin
| @& PHEO® balegsn @FQSFS e%ﬁdhlédméylﬂfﬂﬂi%ﬂ ydr ylaﬁiboyalkyl
| eashiRg, a5-PeRatkyl 'oxb, REEUE . -CO-BRPNRR,ALOBDR,N-AIECOOR;,

presence of a base, such as potassium Ert - but oxj d& or

sSRAkYy dr i deSOxGycipaliyl vent -SOg@lkyigycioalkyl, -S0;-alkyl-ORs,
NS@MWH@)G@RL' di ng ?—aﬁk‘yl Nﬁgﬁ} hyl {96 RAbARy, at -%Ik I-%Oz-alkyi

erature vary rom anbi ent tenp eratureto
it Al alkarelieny.  EONFE (0K Ik o 5o R, rchIasy R R and
Cﬂycpérb”%s @&&%f&%nﬁ@&%%ﬁ@ﬁéhd’ /1 ¥Rd (e cadndatom which
oun 20exhrbiting an organonetallic group D -
(WF‘G%WW@@ reprasenbrOw-Vat i ve, a tin derivative or

an Qrgan of an

or ganoﬁe&?r{%c nts % Hz' %t?%g%ﬁpcé%ﬁ‘g%&g’gl 000083 41

cat al yBi repsegsitsa hudrpaam athalegee elomaor d€yans, -Offs. hydroxyalkyl,

PIESOR ec@rNFahﬁ &¢§ -COOR; nmgﬁmse? .wnagakyums group, |

trlcyc ‘'ohex osphi ne of triphen phosphine; 1n

presenBe R}fa Bas@lds 9@1ldﬁ@“%?éﬁ@%ﬁﬁtc%q{)‘dﬁﬁf@em a hydrogen

c phate or potassium

F P e BB o P e L AT ol vent s soh. o

5t ol udfeerepiPISREn @, hyfiraeem atarar Aanalied, gremhwremrgme/@&fomula

d'BTﬁEDXJJhe% € Ean ’b@té&EM%P%ﬁ ?ébr@éerwaat Bbnd,%n Bxygen atom or a
e erature var from anbi ent nmperature to 100C.

%@x@:&u)mgrqrup With aidqugl @ﬁmﬂh@rsi endwherr Het represents a

Hlﬁ?ﬁ &B%ﬁ%ym g?pe?ééuﬁ;)l% g%%hégrgggﬂﬁﬁglé Pr\?mbulialhaw?wg BPridinyl

om or
r@lTOelPr w said st aref oplionady deingosubstituigd by rintgl 3 groups chosen

(R?sﬁ%h:%ky( &ﬁ?%@% J%%OOR?@rﬂpg. fl PG -14R210-1

Mention may also be made of the subgroup of compounds of formula () accbrding
to the invention in which:

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

- Aryrepresents a phenyl or heteroaryl group,

- Ar; represents a heteroaryl group (such as a pyridinyl or pyrimidinyl group},

- Riape @nd Raap, Which are identical or different, each represent a hydrogen

or halogen atom or an alkyl, cycloalkyl, -alkylcycloalkyl optionally substituted by
one or more halogen atoms, -ORs (hydroxyl or alkoxy), hydroxyalkyl, alkoxyalkyl,
haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-alkyl-NRgR7, -COORs, -alkyl-COORs,
SO-alkyl,  -SOycycloalkyl,  -SOzalkylcycloalkyl, -SO,-alkyl-ORs,
-50:-alkyl-COORs, - -SOp-alkyl-NRsRy, -SOz-haloalkyl, -alkyl-SO,-alkyl,
-S0O,-alkylalkoxyalkoxy, ~CONRgR7 or -O-alkyl-NRgR7; group, or also Ry, Ry and



151 n Schene 7, the conpounds of formula (XXI1) can be
prepared by a nucl eophilic aromatic or aliphatic
substitution reaction between a quinoxaline of fornmula
(XI'11) and a derivative (XXI|) exhibiting a | eaving

group E (for exanple, a halogen) in the presence of a
base, such as potassiumtert-butoxide, sodium hydride

0 ot assi um car bonate, in a solvent, such

W£Eﬁ%/ﬂb?ﬁ9ém de, at a tenperature varyi ng?’?.‘fTélr:}I]:{%QpQ!OOOOSS
anbi ent tenperature to 150C. 4 sone cases, during the
reaction, the protective group PG can be re

sRﬁEuaneam%@iVﬁYV\bQﬂﬁ’etiH@ Rasc Reo B 1Rzc 282153 the L??F%W gtom which
p@értrb ahé rfﬁh e?tI—OBQEylﬁ-OUP) Schenme 8 expl ains
i A

a sy esi s of e conmpounds of fornula
(VI I-I ) Rbmméwdmit&:h hxadrpgeraam.r ampalkyliggo¥p.phenyl group

and _Ar E?r%pd@%ég'hf Héﬂh%%ln dHH2Wden tdi&ﬁ%r%oé%ﬁénms\/\mwroxya!kyl

be ref ter as conpounds of fornula

5 ( XOLDRS;)-CONRRONRCIOREPOIRFFO B0 B5OHIRs-alky-ORsi95eye,

- 000(1) gl'n r hyd
der 1 APV BS S04 5% Which ard ideaficarr et bich Rpresent a ydroger
Watome, nhalkyd group drianctdlioieiienylrgrowp. cﬁn t he
1,2,3, ts&&e&&?%&ar‘%{geg £'tﬁn1 S'arﬁa Krpb?difpegr t&Vgﬁl‘)up of formula
protec ver'group enzyloxycar
tle-eHe(ttherBCB aoue bbsery cmctamenepteﬁ@ntﬁd@ngr 80 pwsefi Rtom or a

Uk, naty r(daﬁﬁér‘ OMetGbpresents a
IS e e e e I A B St
grpnycrphdﬂ@ |prpehtimybrwpmemybfteémh!ﬂf@mﬁ%t mqrpholinyl or pyridinyl
cata I Prt %X fRpE chosen
T vBush Yo s3I PafiSiseCitoRly BRGNS & Plo B1arb
sdroneakyllEB@{-alhylmdr—@CszgltouEﬁts such as rret hanol
et hanol or ethyl acetate, at a tenperature varying
from anbi ent tenperature to 80C. In the final sta g
15 tHdeanpnawbe(m@dﬂ ol the cugtoupfcqempodnds ebfatmylp ¢ haccording to
fer . The conpound (XXXI) can be a
P ??Pfong't:wrh derivative and the derivative (XXVIII)
can t-hérrepeesebtsa bardl, by oxegan atom AN Ha®RMPand
( XXXI) under e coupl i ng
condltlpghrse 53%95’ gﬁén%#ﬁlé%‘g&g%g "for exanple
d| cchf @h@rg{irmlmdlhemerdeycloalkyl group (such as a piperidinyl, plperazunyi

3-d hyl a
20 s A SRR oS DGR ARG, iomorrolny
heméhyﬁwmbmmha:ﬂmjrmlyn t he bﬁégz‘etectrehydrowme of or 2,5~

hydr be Z d by using, as organic base,
tr @?%yﬁﬁﬁ% 1379 g"ﬁ%%*ﬁ’?opyl ethylamine, in a sol vent |
or mnxtRiy e, aid Ral,v.eattich atidantical @(ﬁliﬂerenheech represent a hydrogen .
di ch or onet hane or tonitr

caff BEeGR 2678 orip ShioPlaoub cral ERERARRC sk, Sebstiuted by

25 dephd &t inide mwbn@om AR hgtitoayli atealkdxyp iiydeoxyalkyl, alkoxyalkyl,

fluoride, anate, _a .car

L Bbnin-Shalg K ey okl ATkt 88K, PRS- cOORs

caqs@?gmwbe obtsopegtidaikyl,eact |-®®2kwtw®reban<MXX) aR80;-alkyl-ORs,
in the presence of

bas
tfr%@h?'mrﬁ'gg i | sOReaipiReRe or 5§F PRCRISYL v ¢ FRlfH-SOalky

So'-S’@QEik?Iélkaya%é@' MEONRR, @:r-cma»kwmaew,f gmobvem‘also Ria Ry and
as di chlor onet hane, tetrahydro%# Ptri
t

30, or F’d¢ ata FREPEEvelnPerdedafe Rax dtepand atP%ﬁ %3{96' which
@sg@g,) c£an al so be a ketone and
gg%rglﬂ\\/%'??\?g?m%}ﬁl canlct)hen be obt ai ned by a
. redudl\%rawﬁeﬁthQmYﬂ@@@ﬂlaé?{“@é? Lgrody) and (00( 1)
usi ng a i%@@s@&saagﬁﬁﬁo g6 e?pakbw&rtweﬁ“mdtmﬂﬁ hydroxyalkyl,
sodium triacet oxyboro

dri de or sodi um
cy 2B HANReRy, NRe-Bﬁ)@Fﬁnr NRnEPRgor a%@éwl%ea*ls!ﬂ-%s group;
Bronsted acid (such as hydrochloric acid) or Lews
acid (such as titaniumtetrai sopropoxide), in a
sol vent, such as dichl oroet hane, dichl oronet hane,
acetic aC|d or nethanol at tenperatures of between

AN~ NN PN Ar-es~ 1
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15 Schene 10 explains in detail an alternative

synthesis of the conpounds of forrmula (1) in which A
represents a bond. 20 WO

2009/ 112691PCT/ FR2009/ 000083 45 functi onal group of

the conpounds of forrmula (XXIV) by nethods chosen from
those known to a person skilled in the art. They

c o §ﬁ11?6§1€r alia, the use of trifluoroagtt/cR2008/000083
r hydrochloric acid in dichloronethane, dioxane,
tetrahydrofuran or diethyl et®r, in the case of

protectd o e[y fai ' el I hwirogen
Froc. orBu d R BB Pt RiordCal & cifforpf, B8 fogheserl B erog

| @tcan,fam aloxhigray psaraage- alipiphepyrgiowm@ndof formul a ( XXVI )

can begpr b o) et inNEEL i At

ot or REIERBSEHs 3 tyERGbh okl Byt BRous” b dTBfduB 6 formula
exBiHsitt wheret Bicahczey abgeng oo as fegresenioa diphdi an axyagipptem or a
fr I [ ato A

O O RO Gy LS B Sl et reresens
gipguplilingd,n piveddib@l, piperseingle tefrakydrepyeanysuoterphelinyl or pyridinyl

trieth 1.Nne [ .S | .am ' t

S iee i PR R L RO, SR BubkiuBa ¥y ¥ 8515 oGS chosen
t droprealayl LHSOvalkyt iand -CODRagrbupst tenperature to 80C.

The conpounds of fornula (XXVI1) are subsequently

obt ai ned by coupling between the activated derivatives
( X0dlly, amredtiomenayribeemag¥)ofi thet hebgroes of cepmpouas ericfermula (1)

of _a has uch t.r i yl am ne or potassium 15
caﬁcﬁ%rﬁg\gg? ﬂf n e@%l"\)@kﬁcn'such as tetrahydrofuran,
di chl or iresiphesemts abeddyni tril e, di met hyl f or mam de or

wat er, e r ' anmbi ent
t enper é?'{‘ff %pﬁ%s%%o%wéﬁ}léﬁéy%%ﬁ&b%}ﬁbounds (1) can be
obt ai nedArbremesatpa hetproayaiotiikgingrbep,.ween a deri vati ve

(XXVI1) and opgpoun E%V oLt L0gy:
or ganone'%&l’"f %@gggg‘t?ﬁ’ %h or!a )eeiggn}%'%l, bg%@ér}g%t’ each repreetent 2
deydrogienver haldgen dtom vat Bwealbyl, aaycloalyyinoalkyleycioalkyl optionally

ind), ,in 20th :
BRI vy ok o M8 hERER B he OFS LRRAROT bk yprovaton
2' alcokyatiegi n atorikyh) ) -C-hblophginydxpl paIO-alifyiunCO-alkyld¥ReRri d6OORs,

S SRIPSEN PISERAE) o Dot SRRSO Bl on,
t r-8Ehaikyl-coamhi REO-atkyltMR;R e sBDebalodlky, bealkyl-SSueikyhs -SOz-

pot assi um car bo caesd u n 0 i u

P Bk s CpbRuBE BE e SRSy gl 1A Ry Bano Rec are
Orrespactivéle bohdediovRAt Ry, asit &, ared foche eahonditeawtach carries them
di met hyl f ormgm de, et hyl ene gl ycol di nmethyl ether,
t&@dﬁgﬁﬁﬁ?@éﬁleﬁ?o'mter, at a tenperature varying

f r om anbRgabreseniees Bidisgeri aloh00C, under thermal or

m crowave heati ng. 30Sche explains in detail a
synt hesi@fGPrﬂsﬁe‘%&m‘SélﬂﬁaW%Pﬁ% a (1) in which R4
r epr esenks RABNER,IRhicHEE ideRtital OF differerithessh reprgseninalhydrogen

will be referred to hereinafter as conpounds of

f Gt an ghodayeuy or an ralifphenyd geYR )@ ' Schene 11, the
ester fLUREtnPaRaINt<d AYdtofén Atdgh. compound (XXXVLIT) i's
saponified to give the acid functional group using
sodi um hydr oxi de, potassi um hydroxide or |ithium

hyﬂét‘?ﬁﬁrﬂrﬁ?@ b FarfQIAY mBe, Hridrid e @bmpelLNE G iForraulg (1) @Bich are
an al cohol"

. wat er or tetrahydrofuran, at a tenperature
vasupieriniatiers efibe inventienptinefolawing campeundss result in
t ha_agbd: {iX)s¢ _aLatl ) pal fne-t RerggRouUNd cid
( Mﬁ"?nénﬁ?%ﬂgﬂ '1)6’ grd' edggﬁ-e% ngqlg%ﬁ%e?]es ati {)n giez?vveen o
t hadamedrdan-dtviamideli ate of fornmula (XXXl X) and an -ani ne

R OG5 R S SEA SRR

di cycl ohexyl carbodii m de, 1-(3-di nethyl am nopropyl) -
3- et hyl carbodii mi de hydrochloride O.

- bronotripyrrolidi nophosphoni um hexaf | uor ophosphat e,

in the presence or absence of hydroxybenzotriazol e,

e - = - o o




48 tri phenyl phosphine, in the presence of a base, such

as potassi um carbonate, potassiumfluoride, potassium
tett-butoxide or potassium phosphate, in a solvent or

m xture of solvents, such as di oxane, ethylene glycol

di mret hyl ether, toluene, tetrahydrofuran or water, at

a tenperature varying from anbi ent tenperature to
53006CG00b¢erB1 13 explains in detail. a synt hepCs/RR2008£00083
conmpounds of fornula (VII1) in which Ari represents a

pyr| di ne nucl eus (one of the #%o Y groups is a

1 r a rimdine -
%f@&é‘heﬁ*“@ﬁ*b‘?ﬁy'%é%"ia%ﬁﬁéff‘?%oge**n'gf and A 10 |
reﬁﬂﬁ%}ﬁtﬂs}d'a zawﬁwthqmmnﬂbaﬁcm Fquinpxafipy-drcagpxylie  acid
?o%m%,‘eﬁ_y ; @n’pounds of formula (XLII1). Schene
1

erfe 13, the conpounds of formula (XL]

c aﬁ-{M1 We@apm-ﬁya@onmplmm-ﬁyﬂpmﬂﬁ} 4-gihydro-2 -qumggcalme-
5 Supsld, %ag.h%e.drmﬁfan%@gbfm a monoprot ect ed

oqui noxal1ne o ormula (VI) and a derjvative
(X%Gj‘} (@Matrmwpwgmam-%womghgmw XihyHesr2kd-auinexaling-1-carboxylic

fl Qﬁtaﬁaa%rhfdg atom or an SO2Me group) and

“anoth eavi ng group (for exanple a brom ne or

i od+{ﬁ¢4-atﬂolmollrla-ﬂ-ltnerh@mé&meow}tbﬁztd-%ﬂké 4-dihydro241-
POLBRSA-F g B ilina a8 ighl U o sodi um

In a ven yrrol idi none,
10 teﬂf[éﬁ%&bthm«yahemﬂ)pﬁmmndet-ayl]{acﬂ-wamrg H- gwngxa[me -1-carboxylic

t efper af £r$tan\£6%9@%/ 112691PCT/ FR2009/ 000083 49

varyi ng 100C. Finally, the derivatives
( XBHBA(3- Mmmmhextw)aym@lrbgryar%qlbwrng?H—ealapxailﬁeﬂe@axb@whC

%ﬁcﬁ élﬁ%dr )a/agjéllnla}q a{‘?ﬂ&aﬁm&@ﬂpound (XVI') in which D |$

' organomne group (for exanple a boron
defcranaﬂr[#é‘? (Methane@dpmwt)plpera@m ‘e heguirgA-gibydro-2H-

15 amaﬂge&%ﬁae qrqg%ch%f?é 088 15- g;?d?B}ﬁEaﬁ,aﬁaéﬁLg GsifRendary

e erazi
pi mmdueseerdei A«H—[%@)(Mamamulph@%)nwf@ﬂ Ayi)phenyi]-3,4-dihydro- |

L SR0BL e FoffbRlnoleRoRma Rl bagiem
S udH{%E-t#(h@gtbamﬁsebpylbpﬁMam@1-yl)phenyl}-S 4—d|hydro-2H -quinoxaline-
t hosphi
A e U e
20 t he-[Br(éMetrmnesulphdrad)pipesazivhl -y8pheoydSet-dihvdrardribauinexaline-1-
hosphat
bt A ROE R OAREMeln2 G debiadl 05 Pnat o Of
soltnaaa#ls[4 9yﬂdhn—&ylmoﬁ)p)mmgl] -3di-dikpdre-2Hiquinoxaliné-droabixylic  acid
di th t et r ahydr of
P‘:}/ CP%V%QXCO"‘” g‘ﬁSﬁ%’d%Zry?Lg f?o%aaxblrgn;”an o
t ennaﬁlsalt-[m f(ﬂ' nﬂdcﬁﬁrﬁeth;rﬁﬁcmni? 2o pheyl}<3, 4-dlh\°;\'hmh” a
synthesis of t S. 0 rnu ich R4
25 ;Y Rinstaine Soapofit 00 (5o Rons it A yherte
r eftieinead[4t(@-(Vetisinesipeonyist, zematetrauﬁdrobyrfdml-wl)pr;]e(rwusz),4~ .
e PPYSer ARt stanest carBeivis AU Vs ORtRAR a2 famice.
eSttﬁa’nswpcmtvabxwwethaﬁeddmoawjmw GWM)s 4-dihydro-2H-

gi ve an al cohol functi onal usi ng,.a,.h i de, such
2 s QNARAINE1-CAT R B0 P BAroxyas a@%w%ﬁma%ﬂ ®ni xt ur e

30 of t?é?xlsydﬁ[ﬂ-? (hﬁéﬂmeaﬁaph&ﬁyl)alwuzﬂf-w?aynmh&s yip8,4-dihydro-2H-

t ol uene a tenperature varyin romZB 78C to 40C.
- Sc ﬁ@lﬁ@xqeeek@ara@wc Pﬁ'ddéﬁaﬁi@xﬁ?@aﬂﬁm?é’ ghidene
Comfﬂﬁ t(mié%ﬁéﬁésaipﬁbﬁ dypgslevﬁﬂuw AP rirhigine2-Pil-B - RYdie-2H-

group, a sin rect connect.ed to one of

O aubwslinet axbmaio Ao Ry AT RS YRR Iy
| Cor}%"&t—z‘?% ﬂ%ﬁ&?ﬁh&h@% cdtbdrt r@ﬁﬁ:@n@ihﬂmnﬁhehﬁ}is 4-dinydro-2H-

30pi per azi ese comnmpou be referred
herei nafter as conmpounds of




. or potassi um pho

10

15

20

25

30

WO 2009/ 112691PCT/ FR2009/ 000083 50 fornula (XLVI). The
sane reaction schene can al so be applied to the

synt hesi s of conpounds where the position between Ric
and Re is interchanged. The groups Lg-Rle and O=Ric
are then repl aced respectively by the groups Lg-R8 and
0=R8. 5 Schene 15 (Method No. 6): In Schene 12, the

cQupdnda1ogaf ornul a (XLVII1) can be prepar eeCH¥R2009/000083

coupling between a nonoprotected tetrahydroqui noxaline:
of formula (VI) and a deri vat #¥e (XLVI'1) exhibiting a

| %ﬁ?ﬁbiﬂ&lm@[ﬂéﬂb&ﬁﬁ:%E:lde(sﬂﬁﬁhﬁ(yédéiﬁérﬂﬁ@z-)@)hnﬁdé osyl at e
[ate or 10 nonafl at e "grou in the ‘g_r esence of

oﬂ@ﬁmo‘rr& w-d&idyd!amﬂdy\Wntag'c%wca@amoqu dihyre- “2H-quinoxalin-1-

f hosphi
o B e R R eyl bhosphi ne.
i rransed-pi-tds bamﬁsu h@aﬂmlpegwﬁﬂaé)pbgwk%mwnydrm H-

CALPARAIS- 1-Q%Eﬁﬁnb‘é@?df(%L{H%drgﬁym&ﬂyl?a%%hﬁﬁﬁlérﬁﬁ-&i)%fdex' de

vent or m xture of

sotramﬁ%(%ﬁlunroasnmldmcaw@xy)@hﬁwlb%é-cgmxﬂé@?Hiwqa@tlwl'
ethf, Jr&gragaef.qﬁaw ‘@arfifieater, at a
ture ar I n

t enper rom anbi ent tenperature to 100C.
Thteanwldebh@whmes@whpnﬂmme(rmmwxmhew&S fekihydigezH-

2000k RPABCTLERU0R QPR SdaribnbRe firate

I onal rou taln sel ectli've

detpa@t@ﬁ Kwabolun-ﬁﬁl)nmmmdquMquulnortalrr@-he%’bgwpy acid

R oups carried by the conmpounds
h Hl%ﬁé()%ﬁ%h‘?%l?ﬁéﬂ)éﬁ% fferent. Furthernore, each
prtn&l'ee4{4fe1 trDbaKe- ethlom:'m't@lhe-%y})pbenyi]gg Ag;tllmqlro-etj qqirpxalme-1-

hb F 5
et U BB AbEEh e 2dhiBe ® 9000 s Tonn be
a ﬂoam*.z&-l{4 (ﬁ-lsbpnmpkmwdmrbyimnenlli GLApdlhﬂUTQ-%l‘hﬂWB@(a(lD@;ﬂX)

I ' f the PG
o BT B 0 S B BRI RRES: ST\ T D) by et hods
C hbm‘tﬂﬁﬁ*(‘t-lsoampwpwadrm-&cp@pswpwmnm wiphienyl}-g «-dihydro-

_ arﬁﬁ-}-ﬂlﬁf:}g ahC%-thPéar o%(y dé IS tﬁ?fﬁ*’% c c!%ﬁwéﬁ?a% Q@I)amlde

C aci or| c acld
di EM394-([3F(34 (Metbanahudptmngl)pid@anaﬁﬂdlpyddlofa:lylh& 4eiihydro-2H-

di et er. in the [ Boc

or B Groptolis et (RRRErByaBiBhiphiatad,

t emmzer -&d(4(Ripenaainy -glgaﬁanng -48ihydrodGQuinbxelinbd -carboxylic acid (5-
I ow g 'i onpounds of forrmula (L) can.be

pr 6&15'9 rr‘g%gty BMi%%et ween the i nt er nedi at es of

f orrams-a-m -4, 4-N)ifeoncpiperiin-h at)pherof]-3, 4dinyteo-2 Haujnoxaline-1-

£ sl (S SR BB B hoxy.
patransm%wméfﬁbnesulbrd:aylmlﬁerazmmeylmhdlmﬂwka ldidilmgdro-2H-

trqué{)cﬂ@"l%ﬁqﬂf‘fgr r' &Of 5 b ﬂ'@bn aﬂ(‘%y@%ne%nt such

aStr§h§-m[5’-’(4l(ﬁélhaﬁ@stﬂﬁhd1919mQémﬁiholf ipfdina-ylR3, 4-d|hyd ro-2H-

gr(ragrﬁ)erature Varyl1%%?%“%&’5”3?@%@8%@5?@5 to 80C.
?b§r§hQﬁqu?i’-(lﬂQﬂhBhé%rhﬁ?MﬁﬁéT:diﬁlﬂ w@@wﬁmﬂna@utwﬁwemaw

he am nes resence 20 or. absence of
a quingxalingrd1sapexyliG @Chgﬁ Mr%aeamaaiaas%v WRERyr honat e,

| Ntr8nS Al e8sopsdhty@idire W%l@iﬁlﬂ‘ EB 4-d|hydro-2H-qumoxaI|ne -1-

di chl ororret hane, acetonitril’e, f ormam de or

wegaskoxykie a@dt(%hw@'pgyaﬂa@amm%—m@amldsm anbl ent

te el &fiphoh 2RS1-{i}dnlehyiR 8 3-dbRFS2HEAidkaline-
obtﬁgﬁigcwtgs( @S'}ot echtol gﬁpaﬁé% l he g}rﬁ neyPunctlrl’gﬁal Sérl{)up '
of1-PW@OMIMM@W&OW@@%N&G'Q-@M)a"T"'éﬁ exanple, if PG

I's | nedd ARLR-yi ﬁkf‘nl-34-dh dro-
I e o e L T i
the use of hydrogen in the presence of a

pal | adi um derived catalyst, in order to carry out a
hydrogenol ysis reaction, in a solvent or mxture of

sol vents, such as nethanol, ethanol, ethyl acetate or




(LVI) WO 2009/ 112691PCT/ FR2009/ 000083 53 atom using

a hal ogenating reagent, such as (diethylam no)sul phur
trifluoride (DAST) or bis(2-nethoxyethyl)am nosul phur
trifluoride (Deoxo-Fluor), in a solvent, such as

di chl oromet hane or toluene, at a tenperature varying
from-78C to anbi ent tenperature. 5 Schene 17 expl ai ns
iwg%ggﬁ“gﬁgﬁynt hesis of the conpounds of f@®CTFR2009/000083
in which Ric represents an -S02-(CH2) 14- CO2H gr oup;

t hese conpounds wi |l be refer?%d to hereinafter as
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25 ;. BEraHenY heew Uzt Ga e a2 gfde.

h e ftﬁar'lsaf-ﬁe(f(BRSsmmaualdésuwhohﬂFB‘;ﬁHdancéthwp))erazim —yl)phenyl]—S 4-
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trans-(4-{4-[4-(5-Hydroxyadamantan- -2-ylcarbamoyl)-3,4-dihydro-2H-quinoxalin-1-
yilphenyl}piperazine-1-sulphonyl)acetic acid,

30 .trans—(4-{4-[4-(5—Hydroxyadamantan-z-ylcarbamoyl)—3,4-dihydro-2H-qu,inoxaIin-‘l-
yI]phenyI}piperazine-1-sulphonyl)acetic acid ethyl ester,
trans-4-[4-(4-Hydroxypiperidin-1-yl)phenyl]-3,4-dihyd ro-2H-quinoxaline-1- .
carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-[4-{(4-Methanesulphonyl-1,4-diazepan-1 -y)phenyl]-3,4-dihydro-2H-
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nt pay) Po-tk _ iiWl R b (00) In Schene 19, the
conpounds of fornmula (LXII) can be obtained by a

sel ective deprotection of the PG group with respect
to the PG group. For exanple, if PGis 5 a Boc group
and PG is a CBz group, a hydrogenol ysis reaction on
the derivative (XLVIII), for exanple carried out

e\i,\}d@?{)éw%mydrogen pressure or w th anmopigiFR2009/000083
formate w catalysis with palladium results in the
monopr ot ect ed derivative (LXI48). In the follow ng
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bet he derivati XL | hi |
ridPTEhperaing b EayhPiopish s ey R OP o7 o
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derivatives éLXVI are _obtai ne&@k_l) L e%i_J tio L of the
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H2 68 - 4 EL0E Hydr oY HPYBEY ribfiGIR SUYIE3 @ ldithairane Eirgultkalines 150
bar in a solvent or mXxture of solvents, such as an
al caswylieacigif-Bydroxyadamantan-2-yl)amide, _
{trans-4-(4-(Piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-
carbamoyladamantan-2-yfyamide,
trans-4-[4-{5-Bromopyrimidin-2-yloxy)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carboxyilic acid (5-hydroxyadamantan-2-yljamide,
{trans—4-[4-(4-(Cyclopropanesulphonyl)piperazin-1-yi)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
rans-4-[4-(4-(Cyclopropanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihyd ro-2H-




Schene 22 explains in detail a synthesis of the
conpounds of fornmula (VIII) in which Ar2 is a

pi perazine group, Ais a single bond directly
connected to one of the two nitrogens of the

pi perazine and Ric is connected to the other nitrogen
atom of 25 the piperazine; these conpounds wll be

r%@rg@§;1t1ge@ﬁrel nafter as conpounds of forneCHFR2009/000083
' I'1). WO 2009/112691PCT/ ER2009/ 000083 57 Schene
22 The conpounds (LXVIII) c&h be obtai ned accor di ng
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dihydro-2H-quinoxaline-1-carboxylic acid (5—hydroxyadamantan-z-yl)amide,
trans-4-{5-[4-(2,2,2-Trifluoroethanesulphonyl)piperazin-1-yllpyridin-2-yi}-3,4- '
25  dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yi)amide,
. trans-3-(4-{4-]4-(5-Hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-quinoxalin-
1-yllphenyl}piperazine-1-sulphonyl)propionic acid, '
Atrans-4-[4-(4-(Methanesulphonyl)piperazin-1-yi)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid [5-(2-hydroxyethylcarbamoyl}adamantan-2-ylJamide,
30 .trans-4-[4-(5-Isobutoxypyridin-2-ylphenyi}-3,4-dihydro-2H-quinoxaiine-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide, '
.trans-4—[4-—(5~(sec-Butoxy)pyridin-2—yl)phenyl]-3,4-dihydro—2H-quinoxaIine—1 -
- carboxylic acid (5—hydroxyadamlantan-2-y|)amide,
trans-4-[4-(5-Isopropoxypyridin-2-yl)phenyl}-3,4-dihydro-2H-quinoxaline-1-
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(LXX) (M) (LXXIl) O Bn-o NNH2 (LXIX) In Schene
23, the derivatives (LXXlI) are obtained by protecting
the amine 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 the derivatives
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OnAM I n Schenme 25, the derivatives (L)00/111) are

obt ai ned by hydrolysis of the ester 15 functi onal

group (for exanple an ethyl ester) of the conmpound
(LXXI X) using an inorgani c base, such as sodi um

hydr oxi de, potassi um hydroxi de or |ithium hydroxide,

in a solvent, such as an al cohol or water, at a
tveopmoaluresyar yi ng from anbi ent t enper at ur eCTHREOOFC00083
20 Scheme 26 explains in detgjl a synthesis of the
conmpounds of fornula (1) in ich RL, represents an

£1aééguéxﬁtlaf@ithl (SHQHiRixy édmémz?g amitie, Wi | | be referr <hed
O nerelnarter as conpo S O ene
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esence or nce or a pase, sucC
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compoun

2treps-#1{ad51ReR- ooy iRyed 6122-%91'@%'}@34 dihydro-2H-

quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide, |
Atrans-4-[5-(4-lsopropoxyphenyl)pyrimidin-2-yl}-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-carbamoyladamantan-2-yl)amide,
.trans-4-{5-{4—(Piperidin—4-yloxy)phenyl]pyrimidin¥2-yl}-3,4-dihydro-2H-quinoxaIine-
1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-[5-(4-(Trifluoromethanesulphonyl)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-[5-(4-(fert-Butyl)piperazin-1 -yl)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-[6-(4-(Ethanesulphonyl)piperazin-1-yl)pyridin-3-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-[5-{4-Cyclopropylpiperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5—hydroxyadamantan-2-y!)amide,
. .trans-4-[{5-(4-(Cyclobutanesulphonyl)piperazin-1 -yl)pyridin-2-yl]-3,4-dihydro-2H-




PG-N1lbn r"26 (DOOCW PG -N N (MXV)Rz2) R2c
(L)Oe(VI) PG -NNR b (000(V11l) R2b R2c In Schene
27, the conpounds of formula (LXXXV) can be prepared
by conversion 5 of the bronp functional group of the
conpounds (MOW to a boronic ester derivative (L)OXXV)
by reaction with bis(pinacol ato)di boron in the

pal | adi um conpl ex, such as [1 pcT/FR2009/000083
ngé((a%ﬁ%ﬁg%?/ phosphi no)ferrocene] di chl oropaITad] rT?

in the presence of a base, 8@ch as potassium acet ate

and. lith | f

S le TeBoRic g ShBrsbSaatimah-2sies o
di.treihy[5-¢Apdteipipamzinat -yapyrmirp@wa{&#-énhvammgummﬂne-1'-

nhi .t t t .y d st , th
EPIRI AD ErReremani BifePred by s coul i ng

r mﬂ%%tmﬁgﬂptml)ﬂmrmmWpr(dh@@%{f-?ipg?mfgmlogmjne-F
L) QXXV Iting . a,leavin X
(haﬁ)a%&%#‘?%\C?‘i(H"f"?ré?r@gﬂ?d%f"ﬂrbtﬁg%l"g{agg? n the presgﬁce of

antrﬂﬁS}M@[@(%MbtWIpwﬂmleyssulpml)pmrazlrﬁﬁ-ywnﬂmz-mﬁ 4-

10

15

20

. 25

130

R Y el R R R BT vl AR R etk

i ntrétlilﬁtt-%%(ﬂ]% e-mlu&obmnesluahpmyﬁmden:mne'avl]pyndmez-yf}-s,m
as carno 1 as uori.ae :
C e 2B ihorBlis P sprooBis ARl B S Renelt amie.

fll Ersraéwl{ﬁr@?mdﬁrﬂuerfobwwmeteedzir?my!]man?l}w%sfdinZH-
etrah I 01 Ur al a er.a
f 1B ee?nca At Gropriemaditenan Sofatie o

st gges-4i(lpg4 MetH@ﬁYEdh@f )éthenemmbnuyﬁblpéa‘ﬁm -1-yl}phenyl)-3,4-

P2 B 5 LIRS,

8:eﬁaﬂ?@ﬂq’é-?-l(zf—gbfﬁgifakyaiiganeg(l)l/kphomﬂ)g&;egﬁlm-awl]pyndln-2—yl} -3,4-
O By St LB BB e R

S uﬂqZﬁ GﬁﬂcﬁtﬁﬂWImzﬁhhﬁmﬂhoﬂyl)mpfmgn{aléﬂymlém—?;erl] ? g-cggggro-z H-
SR Gep Al ol GRvERT ERepArhEd DI % ne

CIOIEFE?%LECIS- Mteﬁ@uw)pq:egéﬂédl gl)y:])pganmm :ﬁf-fiéhgtd:’aﬁH-qumoxalmeJ-

CSHERGSE (SHE MOy RESPaRaH Y BIRNE of the

Io i ﬁﬁhé‘ﬂ{ﬁ-%-@?dloao%ylpﬁm%hrﬂh Kbyridin-Rilr84-gingdi-2H-quinoxaline-1-
connect he ot tom of the

pi FREPRY) F‘h@c' 518% aE'lS’Mlﬁg%'?r‘fagtlafﬂnrqo%%ﬁ'é'g? eferred to

gg F]rglr'lrg-afz{gqll-('ﬁéirél'?mg@ﬂ&-ﬂﬁpiéﬁéml1ay]IpBQQﬁ}(-3,Mdlhyd ro-2H-
quinoxaline-1- carboxylic acid (5-carbamoyladamantan-2-yl)amide,
.trans-4-{5-[4-(2-Methoxyethanesulphonyl)piperazin-1-yl]pyridin-2-yl}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid {5-carbamoyladamantan-2-yljamide,
.trans-4~[4-(T—Methanesulphonyl-z,7-diazaspiro[4.4jnon-2-yl)phenyl]-3,4-dihydro'-
2H-guinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-‘4—{5—[4-(2,2;Dimethylpropyl)piperazin-1 -yl]pyfidin-2-y|}-3,4-dihydro-ZH-
quinoxa!ine—1-carboxyli¢ acid (5—hyc_1roxyadarnantan-2-yl)amide,

- trans-4-{5-[4-(2-Methoxy-1-(methoxymethyl)ethyl)piperazin-1-yljpyridin-2-y1}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-{5-[4-(3-Methoxypropyl)piperazin-1-yllpyridin-2-yl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4~{5¥[4-(3-Methylbutyryl)piperazin-1 -ylJpyridin-2-yl}-3,4-dihydro-2H-




=--/ PG-NR b FleeR2b (LXII) (DO ) I n Schene

29, the derivatives (DOCXVIII) are obtained by a

reacti on of M chael type between the conpound (LXII)

and the M chael acceptor (LXXXIX) in the presence or
absence of a base, such as triethylamne, in a

sol vent, such as an 20al cohol, at a tenperature

VY @i200sfin2ee0C to anbi ent tenperature, in EEFR2609/000083
result in the derivatives (L [11). I'n the preceding
schenes, the starting conmpoun and the reactants,

\Ma,amokamen-eabbmc akidn6eiyaroxyademartamiyldmide; i bed, are

e i e Bl SR TS ARG o
Muitedsinat- sérbamc@eﬁqsx(b@éiylhmmcgadamantammnamicm known

ggiéaﬂsgﬂ%o n@ﬁ%@pmﬁ%&ﬂﬁg?@g)&@&' BV 2,y)-3.4-dihydro-
Sy @&ho@ﬁé-@rca%&yﬁ@m H r@iyafdamniaw ¢ihdmide( | V) ,

XXVI' | | X X) OVl | |
SouTerk b PRReD %gaqua gz Y ord 11 Ainyard 2
;lqgsz/ngxélh?%‘is gér?gﬂhx\ﬂdd)(éigﬁ ¢ éﬁargétﬂaﬁ-_h?%}mdbe_fl ngd .

S us I | |

t PorE A G AR S BB M S RIS Py Caro-2H-

‘Hulir%\gﬁigg faﬁﬁgglggié ggﬁg(g[rw@tﬁ)x%@@arﬁérﬂsgaaﬂ)aﬁmaf sone
o BToGIn VB 5 SRV o RTINS e &evero-
e R B Y Vo o
Pirae-¢5{ MEVEReRP RS URON A S EZa 2 Zpﬁb%?t%a}"?w“dm‘z els

pr?@-@fﬁybﬁﬁzﬁfquﬁ]@%lm@lc%@ﬁquﬂﬁxﬁléddnﬁﬁtan-z-yl)amlde
invention are illustrated. 10 The fo

e T YOS PEAT AT 25 hAma ) Ardgrg-2H-quinoxalin-1-

- AR

g EoresoR oA RS 21 -1

E@§c§id Wb&%ﬁ%?l@&@mbﬁi’a@-%%n@e

chroma_t og / mass Spectronetr yl-3-methylpyridin-2-yl]-3,4-dlihydro-
Arans-4-{5-(4- (Methanesulphonyl)p;perazm 1 -yl)-3-methylpyr yl]- y
2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yljamide,
trans-2-(4-{4-[4-(5-Carbamoyladamantan-2-ylcarbamoyl)-3,4-dihydro-2H- -
quinoxalin-1-yl]-phenyl}piperazin-1-y!)-2-methylpropionic acid,
.trans-4-(4_—(tert-ButyI)-3,4,5,6-tetrahydro—2H-1 ,3-bipyridinyi-6"-yl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-{4-(Pyrrolidin-1-yl)-3,4,5,6-tetrahydro-2H-1 ,3"-bipyridinyl-6'-yl)-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-[5-(4-(Ethanesulphonyl)piperazin-1-yl)pyridin-2-y}}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
.trans-4-[5-(4-(MethanesuIphonyl)piperaiin-1 -yl}-6-methylpyridin-2-yl]-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-(4,4-Difluoro-3,4,5,6-tetrahydro-2H-1,3"-bipyridinyl-6"-yl )-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide,
trans-4-{4-[4-(2-Hydroxy-1,1-dimethylethyl)piperazin-1-yllphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5—barbamoyladamantan-z-yi)amide,
trans-4-{5-[4~(Propane-2-sulphonyl)piperazin-1-yl}-pyridin-2-yl}-3,4-dihydro-2H-




10

15

20

25

30

mMmililitre(s) molmllinole(s) 25MHznegahertz
MySH4magnesi um sul phat e NJnor mal NVPN- net hyl nor phol i ne
NaHCO3sodi um hydr ogencar bonat e

30Pd/ Cpal I adi um on- char coal P203phosphorus pent oxi de
ppnparts per mllion psipounds per square inch

S2sul phur di oxi de WD 2009/ 112691PCT/ FR20091000083 65

'%? 2691 PCT/FR2009/000083
4 r I n-2-yl met hoxy) pheny11- 3, 4- di hydr o- 2H qui n
oxal i nel-carboxylic acid adadgnt an-2-yl am de (conpound

WingiaineFelrokfi acdsiearbaliadimantan-2yhamide, |

x;rbnMdﬁﬁ(Moml'@hW)-pyndm-2-yl) -3 4-d|hydro~2H qumoxallne 1-carboxyllc

boxyl d
cadd (i SeRadbagieal aunafnde, 29 2oLy LS ot 0. 0079 g
otraﬂé«{ﬂq(mwhaasmmonm)mpghenyl-yln-fimthﬂnwm-my)] -3,4-dihydro-

t SuePafer A er PERRR o EaR g it hdfiger, U0

dtraas-nxn-'reiﬂhmprrmuwlﬁl-hﬁ.sdemwwro~aﬂ-1| Sidhipyridinyb€&'ped, 4-dinydro-

A+ Spiarlp-ilbbg aBt s Moatehh Squdfe

r e'an$-|4e(n-(mrb<Btutyle-31435,§ttetraf&dr<aﬂH81033 Hipyridinyh6‘- i3, eﬂlhydro-ZH-

B AieRc. s R SR ArBAeR Wrhle, |

sOhuS#Qﬁ-M-&sabddﬂrdpdrampH -y)pytitiia- qufll-B.é—dllhwlno-BHmlngaMR-

oA e RatbasyerBRbRR e T, .

emﬁgadt[ﬁdﬁwwopﬂop\nh'etmmphmm 1-¥heyriding25i-8, %ﬁlﬁg@g-?&}-e
TR RS 40 (BB Bt bioR e

mne—gp{sq#qm Pehitifeuorddthy)pipeoazen tyﬂlahdngtyd}-QM-ylﬂwng;ZH-

SPineilEn LoBitvhe SO0 Br R SainpydaRaRERI JRRES 00,

oftraﬁamktaﬂél(tertFBlntylwi;beranmat-jrlmyadla%ﬁ} $. Wﬁ@ﬁ‘ﬁmnc&almeJ -

4%’2%?@)8?8‘)?3812%?%"&9 I)a%gﬁ%htaﬂsi %an‘? Ee
dJtﬂayrqusqm-(wub-mmymlpmznﬂx-‘!cwdyndlynm-xd] -8, dHdiflicso-Git-dihyrird-2H-

ﬁlﬁn?ﬁﬂ’? rjn Qﬂ@?’%’“@/?%{% SFOPMRERGantes- 2ypmide, ahydr oq
u1tmsa¢L45qe (2!2 l@irﬁbﬂg{lprbplbhﬁ)mpmazlﬁﬂt-y)ﬂbymm—éfyl}e?. 4-dihydro-2H-

AR & AR boi iR oy B B,

dltmeW[Ef(ﬂI(fWBﬂi?I)plﬁd@glnml-ylygygmgdn15-88y]J637 4-?1hyﬂro—2H -quinoxaline-
r omet rim.dine an of potassium
cér‘gﬂg??éi"g %ﬁ"ggé%%éﬁno‘flﬂ%am@i@? PR um |g heated at
1QRMasiom5- 4—(Cycl8p%§énﬂslﬂﬁhoﬂﬂ9;ﬂ§a‘aﬂm1GyUp§munat29yl]-3 4atitt@do-2H-
ndheat|n IS main 8% %"%ﬁ
hgwmew@ﬁ@-catrh@w}'%ae i ﬁWP&PHPPP@@P WATI9%t ed with

ettiins-ABeH q{éﬁ-gﬂlﬁrl)blpéﬂitﬁn-ﬂfwtﬁmtﬁrrtﬂlhaziﬂ] -BAsdibgiro-2H-quinoxaline-
conpl etely extracted. The or%anl W%hg\ses are conbi ned,

Mﬁ&?%qw%(%‘ai@?@?ﬂad%mﬁ@ -y
fé%i J{é%ﬁggmgﬁgﬂg@ér@mgﬁé ﬁﬁsrﬁéiﬁlé}kllm eigidrsleH-quinoxalin-1-

i'on, dried over magnesi um sul phate. an

cd%@é\ﬁ pdetsahyoep alr’ﬁn%@yanﬁ‘&'ﬂﬂr@ée‘fﬂ%H&et%?ﬂ%ed is
C 3B %ﬂgﬁ@ g%nﬁﬂvia%'alﬁa‘ﬁ?ang@bicaﬁb%yﬁ@ th&“h?&ooﬁ{ giiRexalin-1-

out wit met hanol in di chl or omet hane
vaﬂﬂy’sm@,eﬂet@ahy@%-aﬁ 193 Dipyidinglb4-gapxylic acid ethyl ester,

114 ey g&'— -!gb;ﬂ'oa)g %g%@gﬁﬁ%ﬂﬁﬂ%qé RaiRydtol-f@RyeHife-1-

5qul nox
carboxyllc acid (5-carbamoyladamantan-2-yl)amide,

.trans-4-(1‘-(tert-Butyl)-1',2',3'_,4',5',6'-hexahydro-3,4'-bipyridinyl-6-yl)-3,4—dihydro- '



1.3:
414- (Pyri m di n- 2-yl met hoxy) phenyl] - 3, 4-di hydr o- 2H qui n
oxal i ne-1-carboxylic acid adanant an- 2-yl am de 100. 095
g of
144- (pyrim di n- 2-yl met hoxy) pheny11-1, 2, 3, 4-t et r ahydr oq
ui noxaline is placed in 3 m of dichloronethane at 0C
wjg Aisgan. 0.09 nl of triethylam ne andGX/BR20QP/000083
r|p osgene are added. The gm xture is stirred at
anbl ent tenperature for 2 h 3B 0.01 g of triphosgene
tc{hﬁ-{b Shfdxilc! dcid drsarﬂa |a&a3hm§n-tao;1)aande o 12
H rxla@qulcaﬁngﬁg and 062 !( ol gﬁ 2¥| lin-1-
1aramydﬁ'deﬁsﬁaru@nayledam@ﬂa@raovéwb@w}r gcf'h@m- ~quioxin-
t RRL AN ScdtiRlacl, h. After
”%?ﬁ&?&'trﬁiyﬁ%@l—lem -t yiad- yijé

e reaction nediumis extracte

ettmﬂs-&}é‘éﬁaﬁerhmdwadan@néﬁﬁu%&'ﬁﬁf%ﬁwﬁ LT —
5 fé%'»t%thﬁ%yd Heﬂs-cﬁ]ﬁ AAREMHRARSRT, ar € Con‘ol ned,
ur dte

Ed ‘W ous sodi um chl ori
sottamspbm-{edHr(é&mbemomgmgntgmzsﬂq:qghamgyl);ﬁdr-dlhvdro—%-

C%ﬂ%ﬁﬂ% g‘twglg-lpgﬁ’?{ﬁ gy Eiéerﬁir §I5 Fqﬁetﬁ{d fdﬂgﬁr?nl&ﬁﬁicgbmﬂér
c ararisetH{H4HDimethyl-3.4¢n &gﬁtahydr@fZHréthgmpdlpy{-B -yl) J4-dihydro-2H-
0 MoRH L BARE (R 8- sum Qladenathan-291)ice. of
488 CEYN
10 yl. mmmemqmmwclapmwmwmﬁmam}a)éﬂdin hrbky
| 'qﬁly@f&?H gﬂ@-l}gﬁﬁﬁeﬁ Zarbbkid R 45%&95%ﬂ@dﬂamMamb-yu)amlde

Mma mXxture o acetate and

d| irm@{ﬂ-(wtlthmpmeﬂ@nwlpmqwl)ygpmzm-‘l -yhpyrig @@I}Wlhydro-

4%‘?—‘_@um%%¥ﬁe-(1d%é%§c] éQQS-Wmoglaﬁﬂﬂm\tanb %anélbd J =

, 2 Hrans34-69-{4-(3, Sﬂmrgf[uqro‘pzop(ygplpgﬁgm ‘B—yl&pypmn qxl}-p)ét dlhy ro-2H-
15 6 cglf'qplgcal?%:é—%ga%%hc azcmo} éd%ar&o;ﬁk@arhgntar?-@y}aﬁud@ (m J
Hztram$§-4-{8-{4-(2- (Methan%ubf@nﬂ)ethﬂ}q)per%n%ﬁmcgn-gvyl}-S 4-d|hydro-
t 34 3 [1-3
wg}nﬂo%]adlmgﬁ_é A )H@ F’ Geid A@%%@éh‘)d@la@%h@ﬁdﬁ Adyhshiesy! | -

car boxylic acid

( 5trlalys}nq&)[&(ﬂ‘a-ﬁﬂ1ylmnpﬂ)p;ne)@tﬁ a-efl]gmﬂnmg-[yﬁcﬁ 44gihydspo- 2kjyguinoxaline-

20? éP’(‘P&% %&fq‘?ﬁ%ﬁanesﬁ%- erazine 7.7

20 m trafxs-m{sln‘a,n@nukmhb%&ionmdvbhn!md%yiépwdmcﬁm 3tdodifydro-2H-

L adpoinr-<arhdh i it S BT GUHBAREREA 2 HRkfd.ne ond

dlrrb @ah@mqaqnmmhyamyramyn)mpemdmvﬂnysdnsta-yl} ad-clahydro—ZH

anbient te eratu tly

e el pe prdaberd Rianelel  AERIEE, Uy o
angrafs4q8- (?xgycae%@aeﬁewmmuynmmazm%l}mtmmrdm-%ﬂrﬁ -

i s evaporated under, re sure to.r [

25 g @hyciro(a;i gwgpﬁlﬁgny%r Fq@? ﬂ Zi garbamoyiad%lléh{an i‘yl@mae
109tz"é|ngﬂl°{3¥[|4)(ﬂll-%i'@éyl-ﬂ e-dirtétRylBthgQHpigerazn-d yljpyrifire Bayl}y8,4-dihydro-
used as 1s W thout ofher urlflcaté) Iwa- %%4
2 qu@qxam%ca@gggp agid (5-carbamoyla amantan-2-yha
15 Aéwg%-gr@ '_s_bﬂﬂ@&ldhpheWét&ﬁétﬁﬂ%pﬁﬁér@mﬂt—1ym|y&diy42}yl}33 A-dihydro-

ui noxal i ne- 1- car boxyl i c %ﬁld 11. 89, of

soaHmiﬂ@ﬁhﬂ%mﬁéww apid rearpamoypgalpanian-graRayds: o
30 & uatﬁls%ﬁf!sog q@ﬂ&&bﬁkfrrahewblé/drbygbueéfailnnﬁywﬁndaqumst@dnaydro-

sor

3, 2Helityakabine Mearhwsylio agid (Stearbapeyedarpaniand-yiantide, y¢ v
ester and 26.29 of 1- (4- bromophenyl ) - 4-
( met hanesul phonyl ) pi perazine in 410 m of xyl ene.
r edtcshionkd beeniteshthal thrabave compaundswers pamed 1 IDFAG 'Pn%enc‘a“"e
wat er pdded. The
ordg hg%ﬂﬁgggxsgﬁ&%%ﬁBEM?ﬁﬁggUﬁﬁ?ﬁMqﬂ%gfﬂand dri ed
over nagne3|un1sulphate and then the solvent is
evapor at ed under reduced pressure. The residue is
chromat ogr aphed on silica gel with a gradi ent of
hept ane/ et hyl acetate m xture from8/2 to 0/1. 31.5 ¢




10

15

20

‘then dw eg

25

Melting point = 160C, MrH+ = 566; 1H NVR (d6- DMSO, 400
MHz), 5 (ppm: 1.38 (bd, J 12 Hz, 2H); 1.58-1.737
(m 9H); 2.02 (m 2H); 2.94 (s, 3H); 3.27 (m 8H); 30
3.53 (m 2H), 3.71 (m 1H), 3.78 (m 1H), 4.4 (s, 1H),
5.95 (d, J = 6.1 Hz), 6.52 (dd, J = 8.2 and 1.3 Hz,
1H); 6.67 (m J=7.5and 1.4 Hz, 1H; 6.84 (m J = 7.8
awbkoggmzsgw—b 7.05 (m J =9 Hz, 2H); 7. ®CT/FR2009/000083
d,J:79and15Hle) WO
2009/ 112691PCT/ FR2009/ 000083 % Exanpl e 3:
trans- 444-(4- (Et hanesul phonyl ) pi perazi n- 1- Aphenyl | - 3, 4
- di hydr o- 2H pui noxal i ne- 1- car boxyl i [

d ,
(& Hxaﬂrwmmwmx the-tormy | “peatedive (gfevﬁ)g@ﬁ' ifgindanstood to mean a
bérd‘up w@éﬁ g?él%@qf)g?é’@ﬂ% pbrpﬁ{é‘éhé‘ ‘Pnaﬂd CR fetext bc‘reaétivd functional

nzyl r onophenyl pi per azine are eh
i greup560ch as afyeEea@Ting| dain  QHhesinAps, dyeire ather Hand, to

a?%b&l%pﬁé ethe"’rt%% f@ﬁctlbﬁéiebmdpamt&ﬁ 8t eher @Ag dof Trhae syntheas

e 1S coo In an 1 ce and 3.24 nl of Z
c lExempiesrafereteative garqmandrn@teﬁtm @nd qegrcawaa/éﬁefh%ds re given

r %‘ﬁ A (grbén 81 4UBEEIMdnJohn Wiley &
dﬁﬁrgtretgevﬁag%@g gﬁ eéng g ?6éhydr ol'ysis | er y
c &oni dak. oNew YORY. aqueous phase is extracted with

di chl or onet hane. The organi c phases are conbi ned,
washed with a saturated NaCl sol ution, dried over

s ddieuterrs Ulephiag grouidhg f £l 4.6f.08 £his our@ﬁrsgpog, tqrraeany in that which
glft?f{:%\bf 'Elné?c{]ugn% chOHr® Bgréés‘ﬂg s‘cﬂ)ﬂfj%ny ACHIBBcuR- By clbalbge of a

plpera2|ne arboxylic acid benzyl
eﬂtetmobtlce boivd mlthmpaliwm-iafeelgctgorgpalr This group can thus be easily

plgéicf_k%gn@{étﬂéry%% Orl‘w' )e% Tea%ihffing1 - Sob&itloh- Feadtish. Such

ur noxal irnel- car oxy Ic acid tert-butyl ester
8 I%flr@s grfoups @rs, lieroaraptriaajasieps oa 2n @stiviaied PN Broup, such as

ag] %e@ﬁléécis I q@fa‘?é kéad'eﬁz dp[.l)é?'ﬁ Silrdohedl), Bnd 9 me Examfles 0&‘1 leaving

t hr ee- er a nitrogen atnosphere
ofgrausy dnd unetheds dae their mep@rqtfon are given in “Advances in Organic

eéqe‘i’t'gg@rfi EAUAENAbh Vdy RfdrBo%idd, B aFiodsie.

er’ an .’089 SOdI um
tert - but oxi de are added, foI I ovved by 0.48 g of

LI adi At e
D3t Lo S o, Sl P! Aoyl aBHAGA R0 can be
rriprbparediasccbrdimgetdt?afoll@.&@gfpmcﬁseu“n Heating is halted
and the m xture 25 is brought back to ambi ent
tenperature. The o-xylene is evaporated and the
m S¢henee 1 MethbdMNoup):i n et hyl acetate before filtering
it through celite. The organi c phase is washed with
water and then with a saturated aqueous sodi um
chl ors, | ution. The aqueous phase is extracted with
et hyl ﬁ?te. q_\ggani c phases are conbi ned and
di 0m g¥l phate, filtered through a
sintered 30 @l asskfilter and concentrated under
vacuum 8.9 g of41444-

(Benzyl oxycarcﬁ | ) pi perazi n-1-yl)phenyl]- 3, 4-di hydr o-

2H g ui noxal ilne- ]- carm)xyl ic WO
2009/ 112691P 09/ 000083 70 acid tert-butyl ester
are obtained after purification on a silica colum,

el utign be,;t ng carried out with a gradi entRw

hept an hyl ac ate solv varyl ng frgm¥%/ 5 taq R,
60/-4 29 AR, R;m@—n — )‘r—r\_,rJ 9

3. 3: AN BLAY '1yro 24- 1- qui nexal i h- 1)¢her W TR] Fer'a

zi ne-1- carhox®4 i'caci d benz ] ester 8.9
gof 444- ((/-,4 (benzyl oxycar bonyl ) pi Per azi n- 1- yOPheny11- 3" -

:l th etr?,? ng)?ﬂgﬂéa{gé b ulgl (féi; 6%9)&5 Cpfrgpeﬁ'&ﬂ gy reaction between

ace
d| chl or onet hane 55 m of a 4N sol ution of
hydrochloric acid in dioxane are slowy added at OC.
The m xture is stirred for 5 m nutes under cold
condltlons and then it |s allowed to return to anbi ent

e o o .
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WO 2009/ 112691PCT/ FR2009/ 000083 71 hydr ogencar bonat e

sol ution. Thefl aqueous phase is extracted with

di chl oronmet hane. The organi ¢ phases are conbi ned,

washed with water, dried over sodi um sul phat e,

filtered through a sintered glass filter and

evaporated to dryness. 2.34 g of .

L mgmszofbgmmg{ 5- hydr oxyadamant an- 2- yl car banopdrFR2608/000083
ydr o-

52H qui noxal i n- 1- yI ) phenyl } pi B'ér azi ne-1-carboxylic

aghél ﬁ@ﬂﬁé’dsat%td?rfoﬁ'ﬁﬁlaoffﬁ 3én‘EIeQ W@?%ﬁmﬁa (II exh:biting two

trans-4-(4-(Piperazin-1-y % phenyl) 4-di h qgui n

O)Q%gw%grguggpgéfﬁg,ex@n@{g,, g chlorine atom atnchloromethoxy group, a para-
( Stk ﬁ%&%r@lﬁi&zﬁb@&? ﬂrﬁlﬁaﬂollu group) in th3 presence of a

goftrans dr ox tan 2- y
dibegar csugh as tnethylamxne or dusopropyiamme |n a so!vent such as

qLHld?ﬂB?ailn'eﬂwaﬁeyclr]t@ﬁ?@drérﬂ}a?ieraﬂé %ea lerﬁﬁérrgﬂffé( 'vb@e@cﬁg ﬁmblent

benzyl ester are In a ee-nec

u ﬁ@eperaﬁ&e ito §9?ﬁ)s ecsampawdaiof firmuia Hhaiel subsequenily ebtained by
)/
W%Mbé {h@gércgv%tgg gg%ﬂe?m}i afd b é}fw ned ?@ﬁﬂ tfe presence

wat er ture 1s r ou
r &F [absensie offrbass; nuﬁ'oas trmthsdammnmyrpmlunh earbbnataghta solvent,

13uPRCYs ttQﬁqé\‘yﬂhﬁG H#éﬁlfatneThfc dnfthif! edtfn%thylformamzde or

filtered t er un er ah

atwatephaka @r@nﬁiamraevamne frfom arabienttempesatdreria ﬁl@fJ d&s

t 'Iﬁnéﬁ gﬂéagewﬁb%”ﬁ' or Ry RNR dFPLIRAAG Ior ?rﬁn‘(ﬁg% 3bEshddRA&hine or if
reduce pressure es I due i. S

diAghboAsmxhitiiacindhe compound) i @ sm@sm gmingdHestionat group, it is
t u T, r I.C

e LR TB ot out o TRE,PIARTS BARSG! 1) where the
suarbpwe@ntgxnaé duratipnal rgr@tm wapa@qewoumeﬂver xithederesence of a

n
( ? pll:“p\ér 2| %S(E&y% p é%y%’dﬁ"? ﬂmd" %ydBOC'Z nqcl)Jrl %g)%a m'ﬁ%’- for an
1-atephbbayBn grospi of, (&- awm@mwm@mm Finally dnicsiderde ebtain the

5 o
? ?gﬁs 41{* c?ﬁﬁ%]@f hanéc'enssﬁfJ %l) ‘Eg‘.e‘;’gééa?q‘f rﬁgﬁlgdytl )&ﬁe%yr%p?%tectlon
, 4eafition dsndemendtmonmbmrn foea neream sbited indhaeitd
(5 hydr oxyadamant an- 2-yl )am de 0.2 g of

trans-4-(4-(pi perazin-1-Aphenyl) - 3, 4-di hydro-21- 1- qum
oXdkei hterbcycledh ok generah dordhula (V) are commercrally available or can be

BT AL B0t WP olyB R b B Slgrgyoss
MUS)?:OG&IGJM%M nBSRIPS/0246245 i1, OJdutnal off CBQanic Chemistry .
CoNLBRRR s sagel 2 ore acdes. The reaetiony

then diluted with di ehI br onet hane and washed with é I N

<O 4 o el R e BB YL e

conblned The organic phases are. washed with water,
dried over sodium sul phate, filtered through a
sintered glass filter and WO

2009/ 112691PCT/ FR2009/ 000083 72

evapor at edunder r educedpr essure. 0. 21 goftrans-444- (4-
(et hanesul phonyppi per azi n- 1- Aphenyl ] - 3, 4- di hydr o- 2H- qu
i noxal i ne-1-carboxylic acid

(5- hydr oxyadamant an- 2-yftam de is obtained in the form
of a white solid, after purification on a silica
columm, elution being carried out with a heptane/ et hyl
S5acetate gradient ranging from95/5 to 40/60, followed
by crystallization fromethyl ether. - Melting
poi nt = 138-160C, MrH+ = 579; 1H NWR (400 MHz,

- d6-DMB0), 8 ppm 7.28 (dd, J = 7.8 and 1.5 Hz, 1H);
©7.16 (m J =9 Hz, 2H); 7.04 (m J =9 Hz, 2H); 6.84

(m J=7.8and 1.5 Hz, 1H); 6.67 (m J = 7.8 and 1.4
Hz, 1H) 6.52 (dd, 10 J = 8.2 and 1.3 Hz, 1H); 5.94
(d, J =6.1 H, 1H; 4.4 (s, 1H; 3.79 (m 2H); 3.71

A1 N P "~ NS




4. 2:

444- (4- (Et henesul phonyl)pl perazin-1-yl)phenyl]-3, 4-dih
ydr o- 2H qui noxal i ne-1- carboxylic acid tert-butyl

ester 52 g of

4- (4-(pi perazin-1-yl)phenyl)-3, 4-di hydro- 2H qui noxal i n
eWORA0BUAZE9T acid terf-butyl ester are pl a{%,(é‘ﬂ’FRﬁO@QIOOOO%

- 250 m round-bottoned flask uggder an inert atnosphere.

10

15

72 m of anhydrous dichloronethane are added and then,
aSchéine: 22 m of chl oroethyl sul phonyl chloride are

added, followed by 3.67 m of t The
re ] rrixturei Il owed to to
anbl % A The [ iRg

e Hat erature bei ng

dlluted mrthﬂdléhldronethane The oRfgafs c phase is
washed@ wi th a satur@mbed agqueous $8Hi um

hydr ogencar bonat e sol uti on and the agueous phase is
extracted wth dichl oronethane. The oygani c phases are
conbi ned and washed with water, then dried over sodium
sul phate, filtered through a s# d gl ass filter-and
15 concentrated under redu&Fd P %
444- (4- (et henesul phonyppi per azi 4-di hyd
r o- 2H qui noxal i ne- 1- car boxyl i c aci rt ufyl ester
are obtained in the formof a white solid, after

purification on a silica colum, elution belng carried
oun Sehemen2 hthet spmpounts obdemta (YHRdsaMmbevBiepaieg by oqauplmg

derivati
S6iidy {3y dudomon o 1) e s
| }(VB) exhibitivgl adeaqing preoRaX |(fnéeaamaebawlqgenﬁuad Osylate trifate or
y h
qo Rt ol e presencs o an orgmnamlalle, catetst, sugh as 2
durra}lamgmmnvaevaqm thexpiieserce] orcaheeo2e Iof @ r&reﬁahlne such as tri(fert-
t ter h
ff’cgr}é )k?.)% chehr'ﬁe:\noi trr]'f Wla?ﬁo%ghﬁgr Ee}n ltgg g?‘e n%n'tfee%f NeeRE, such as
sqmtmmnetdadoqndtae |m:-tamumﬁ rldea.ep@,taaﬁmry taa‘cté@x'dﬁqer potassium
m eﬁ?{oﬁéﬁatess nod s Fﬁlgﬁt @r[ mbxalre Yf &%ﬁ)s fs98n hs i &(bﬂet Q@r Iene glycol
I he met hanol 1s evaporated and
m d«methsyl ether, ddeneptetrahyiirofuray onwakainal 2 TABPETRYAR \tafving from
t S f
AP HRRT o ST hliRe, 8060 S BRkttn of e
dl mhiherfunﬁtohahgrouwrm‘ tbemmnmwndrs ghrfornybi 4¥8I3 byr @ethods chosen

RO VR P A PRI or e, e use o

cdnﬁmrbaeettred amderorvabydnmhl@’rcs gcldf in dichloromethane, dioxane,

© 34 G P BB h RO e Y BB /80 BRERY o o

oxy

" t egiperiditey forl sFmbt groupd at tentpeeates rvaqrﬁngafrom\m 0 to 100°C.

20

2009/ 112691PCT/ FR20091000083 74 white solid. MH+=517
4. 4:

1 THie} hrete2odyelsh oofygerieaa cforrhpin ofW) 218 pemeeraially- @Main@tprergrlcan be

1,2,3,,4- 5 h ' )
R D R SRR ﬁ@ény"%?%tﬁr?effgg eRompley 'Cpmprepensive
} - BetbratybljoiClasthistyi, Katrittiiyree all - 2°3 EHitimy KPergamiod Press) Krchnak V.

278 sl ot Tak eab T, Aon 2545 plee S ook A LT oo, 47

add&eb GQOZQ@avﬂ'des Hi-Mt. et @l.,iJs Het.iCHeed (2@05)542711001-0834; De Selms,

al gd\{/régol ﬁ'gI“Ljer'tl Ogﬁgﬁé}de{@?t 'er:a}ltourne?(t EIJ'rhg Ir:acti on

25 M xture is stirred at ambient tenperature for 18 h and

is_then diluted, with dichlor t hane. A saturated

aquiB® FOMPeHNOhPaPS| m%zgﬁ)eageowmmw?'@ Syable or can be
until a pH = 7-8 is reached. The aqueous phase is

extracted with dichl oronet hane. The organi c phases are
conbi ned, washed with water, dried over sodi um

sul phate, filtered 15through a sintered glass filter

and concentrated under reduced pressure. 0.246 ¢

oA o, o o




Exanpl e 5:

4- (444- ( Met hanesul phonyl ) pi per azi n- 1-yQphenyl) - 3, 4-di h

ydr o- 2Hqui noxal i ne- 1- car boxyl i ¢ aci d

(5- car banoyl adamant an- 2-yl ) am de (conpound 15No. 12) p

5.1: 4- Ami noadamant ane- 1- car boxylic acid nmethyl ester

5 g of 4-oxoadamant ane-1-carboxylic acid methyl ester
anyOpReoseri 268126 nl of 20 net hanol under ni t PEg&R208/000083
m of a 7N solution of annoni§7in met hanol ar eadded.

The reaction nediumis stirred for 18 h, 4 g of sodium
b%r@bakédib@enaheds bestribdd irdthat litérGtusen (fot BxamplecZ.i Sui et al., Bioorg.

cohedrenert; L3t (BOED, HECTef CBaayAc: B 46, goznomet. Chem.

ad@ooa) wn)(arr) awseianyi Daggsiiane, ethh.eOag:]leuel Ehase (2093), 1(11),

AEC R, o a1 e oo, CHRR BB A2 HHRE Oulfeh. A o

5 Cgﬂcq%:t r(@b@zbhsgud; mals&sgmheaw u‘det ar,at idd. @iteani. (2806)s49(11),
cus S P R R ok 2t ity Sotioende: AER) fag¥302: cu
Zog\rffﬂg’g gl;?r‘!ann%@/ Enédm. (2’0’66)1/49((:%23 STfO-GTIE Serafin, B. et al., Eur. J.
obMetinGae (T AL SR TSR ArWE: 8 oy ah - Ghgim. (1087),

| SoN®,S 1305-30 MrhisA +E2 10 otV\El., J. Med. Chem (1990), 33(7), 2028-32;
2009/ 12691PCT/FR20§ % 083 76 5. 2: :

10 4- WQ 2009/942%43: ER R4, nyQpi per azi n- 1- yOpheny11- 3, 4-
di hydr o- 2Hqui noxal i ne- 1- car bonyl } am no) adanmant ane- 1- ca
rboxylic acid nmethyl este 2. 9.0 .
14 SEHarmt AoPIRAIGS (1 St P U HER SR Ine. SROpARUAFS o Joumya, (VI in

et LiihdAQ-re regémawgymmﬁe ALClepd :mecdH) Br 32pyrimidihe nucleus (Y=N);
di chl oronet hane at OC under  nitr

t r RRSRPHROHRdSHH b6, refegreHio PPTRUHAS, B gORPRus S o, (0.

~45m xture is stirred at anbient tenperature for 4 h,

then 24 nl of dinmethylformam de, 1.35 m of

t r SEh8PESi ne and 0.742 g of a

cis/trans- 4 am no- adanmant ane- 1- car boxyl igg,_aci g,

ester. m xture are added and stlrr|n
d f

£V, -
mai nt aRngd for 18 hye roI “' 0’ ] T
G ext¥acted ghre Th e ﬁyl %&&. Ry
The or dgahi ¢ phases "F efe®nbi ed vvashed with a
sat ur giapd aqueous sBi urtichl ori de sol ut i off® dri ed over
magnesn um sul phate and concentrated to dryness. The
ﬁﬁ%({%&ﬁ%%t he I%tr?g'lp'dﬁgdé of Fd?ﬁ\?afg\?\pﬁﬁ EQ@%@%JQH&%&'%FQ nucleophilic
hemramatuesht;smmetraaeﬂamemetuaem asmbmrotepte@metmm/cwownoxahne of

(107 A{T\l[ﬂ%; (%) %r}étahgﬁryahfé ﬁf(L ?ﬁlﬁmﬁé/r é)’alze?aﬁ]“r@t gnros%g (for exgmple a

4 ha!ogen or an alkylsulphonyl group) in the presence of a base, suc as the lithium

di h 2H qui n |l L,ne- a nt

S OBy ed: S5 SRR AL TR B S
205te&ahydrofuran N- methylpyrrolldmone dirnethyl sulphoxide or dimethylformamide,
hy T CaiCi iy g Ton SbentaRBelalbRs g e Y1) phe

25)Ui noxal | ne 1 car bonyl } am no) adanmant ane- 1- car boxyl i c

acid 1.

4- ( {SQJﬁfn? 4 E(ﬁpﬁ%ﬁiegg aﬁfﬂ)ﬁynt%?li &f be rFOTR%Eﬂ%r?{/If?m@“?L (V) in

- di ‘A Ry ibbresents a phenyl nucleus and A represents a bond; these compounds

qui noxal i ne- 1- car bonyl } ami no) ada ane- 1- car boxylic
aci wﬂer@tneiﬁrre@éﬁéwﬁre&?@eﬁ@a&e@ppw%?oq fomyga (X1

t et rahydr of ur an/ net hanol /water (1/1/1) m xture and
0.193 g of 25 |ithi'um hydroxi de nonohydrate i s added.
The reaction nediumis stirred for 18 h, then a
further 0.04 g of lithium hydroxide nonohydrate is
added and stirring is resuned for 20 mnutes. The
organi ¢ solvents are evaporated- under reduced
pressure and water and di chl oronet hane are added. The
- aqueous phase |s aC|d|f|ed domn to a pH = 1 with a

—~

o T e 1 o
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6.68 (m 2H); 6.5

6. J =85 Hz, 1H); 6.0 (d, J = 6.6
Hz, 1H); 3.77 (m
2

m
(3H) 3.53 25(m 2H); 3.25 (m 8H);
2. 94 (s, 3H); 2.02-1.63 (m 11H); 1.46 (m 2H).
Exanpl e 6:

trans-414-(4- (Met hanesul phonyl) pi per azi n- 1- Aphe & A

Awo 2009/41Peadr o- 2H qui noxal i ne- 1- car boxyl i ¢ P&I/ER2 09/000083
(5-fl uoroadamant an- 2-yl ) am d 0 (conpound No. 40) WO
2009/ 112691PCT/ FR2009/ 000083 0.2 g of

t BaRsméd44- (4- (et hanesul phonyppi per azi n- 1- yOphenyl) - 3,

4-dr hydr o- 2Hqui noxal i ne- 1- car boxylic acid

( 5- hydr oxy an- 2y|)arride (Exangl e 2) is placed

I NR,J f di [ omgi haner,at 0C u NIt .09

m ok _fdi eplyRami no) sulgrpr triflpenide is a el
m,ﬁ s—"’t'T_rT'éﬁ"ap QD -%’, 5 tmrmmg-w
and t\hé€n ice and a satukad ed+Smdi um hydrogenc Zl‘

sol ugmon are added. Th j xtRsre i s extracted tpave

times with dichloronethane. The organi ¢ phases, are

conbi ned, washed with water and then-with a s%

aqueous sodi um chl oride solution, dried over
sul phate and concentrated to dryness. The crud R R** XVI)

product obtained is chromatographed on SI| ca 1R gel,
el ution being carried out with a gradi ent

di chl or omet hane/ et hyl acet at e/ net hand® sol v
from1/0/0 to 7/2,5/0.5. After crystalllz"qﬂ
et hyl acetate, 0.07 g of

trans 444- ( 4- (et hanesul phonyl ) pi per azi n- 1- yq:)henyili’jl 3
efr’dh'é)ﬁéf £- REF St ptRNas 'd?qo&mﬂér(b?(ﬂnyéambaq:rdpared by a coupling

d’BﬁQ’(IO}O‘:Ir g%ggg% (r;tc?n%p%pppggctnggg get}ai\yf?rﬂm neﬁ%@eb%zw%rmuﬁg(w) and a

gsc&eQV&% ?(Iﬁ%ub?tm%oal\_é@éhtnngmuB B (eordexbnipldiza haldgen, triflate or

J rtenaglatehmj the premncqpbf arg om&emega\jhc_cé)tal?_gr%:%as% éknﬂ)alladium
1 ertvgtwrél ﬁ'\d‘i‘he fres&ucé %Fdaﬂse'ﬁcé"Zof IdH) phoBphte( ducl as  tri(fert-

8|-lgutylphgapl'(|@e cg@np&gnﬁqhogp @e(rﬁ\ t§§1§>res§P\%o{ Zéa(%% such as
6"9 ta SL?FIQ éd?bor?éte 1Eaeslurﬂ3ca(rﬂﬁ:na¥@2%oﬂakmuﬁxatmﬁ@ 7potassmm tert-

t rans- ( 44444-(5- Hydr oxyadanant an

Lean %{% 1 such as
hyw@xu o or polasSii RBREINAR. 10y3 FRNERL T FIERgt ARV,
Q{lﬁ&'ﬁt gﬁcﬁcdsﬁxe{rlfypm#" N Ao tet%drofuan Ior water, at a
tr ans- 4

d 2-y
| htpmp@razu@uvammgﬁrqm %!?@ﬁg&;tp?agwﬁetp %ng %éﬁrmqghwnchonal
§ﬁlgﬁ§ a@bgecﬁ}(é?m c%ﬁ{'éﬁ'fedotog?) sulphonlc ester (XV by the action of a

erazin t) % g
UI mdulwnméermltlm)@gk/bmre &9 g@prgsents or example tosyla e, triflate or

(57 Oyt 5%%@”%?&@?3? ¥w?&ﬁ6ﬂ|é%nﬁ§rdﬁdﬁrg§d(}@tﬁvﬁ B) sulghonic acid

pl aced 1n or onet hane .
t r fladrickel (bgrer arsbinheaie arid ehiorgeog=Gl in the presence of a base or of

2009/ i)%wgglgq?gsggez 9'3‘@1 8%9%;'?%'%"“@' ByARE, phwhﬁ@rﬁhbgyndme

acfd™ er are mxture is stirred

'an‘dilﬁpto;iymﬂnmmmaroe pbtassiBrhcarbenatedn aiselvend @r ixtHre of solvents,

Shgggoéé) lltalglg)gr?%s V‘@%Eﬁ%ﬁg&{:lnﬁﬁ{?ﬁ&hhaahﬁur%géiﬂie%ylformamlde

20 eVapCa*o%ttﬁinlenchir ar eehpeeaturer @syinge frob 638°G tof 100°C. Finally, the

tr 4 oXx

5, Aoy O rR B AL LS ASHEA era! ERRER B actvagive XV
0nﬁﬁ@@énﬁrﬁp@mdd()@llhykh]tﬁﬂrﬁ@an|csgam1nmtalbci derivative d)fphﬁmmple a
avvhlte sol jd, p ication a
ol BRI IBAKYS: @a?ﬁ‘ S‘aava@ ve owaphorgano hPosthpddid) PRI Bresence of
di GRl efgarshBaNne/ smithaseh aguequsiadiomodedvalivedirethe presence of
varying from99/1/0.1 to 94/6/0.6, and Cl18 reverse
phase purification, elution being carried out with a
wat er/ acetonitrile gradient varying from90/10 to
105/ 95. MrW=638 7. 2:

trans- (4-{444-(5- Hydr oxyadanmant an- 2 yl car banoyl) - 3, 4-d
| hydrO 2HqU| noxal | n- 1 yl | phenyl }p|

- . o, A PN N AA e




10

15

20

Exanpl e 8:

t rans-44444- ( Met hanesul phonyl ) pi perazi n- 1- Aphenyl] -3, 4

- di hydr o- 2H qui noxal i ne- 1- car boxyl i c acid

(5- (hydr oxynet hyl ) adamant an- 2- yl)am de (conmpound No.

21) ON-ert_K55 ." .... . O Il rThOR 50.7 g of

i Weepomalit s26915. 2 is placed in 11 nl of tetr GTHFRIMMMAP00083
and then 2.3 mM of a 1N sol Létglon of I'ithium al um nium
hydride in ether are added at™0C. The reaction medi um

| Shsehnts lobd pHospiwhe, eéltchta%ﬂﬁeycﬂéhﬂxﬂphosphﬁﬁdﬁor trighenylghosphine, in
ethyl acetate are added T uegrg)g?%?ase IS

cAReRIER e 01 B, TG AP P & PRRssm dnpride. in 2

PGPS & ﬁm&@r’ébbﬂgglvemas REsh Wit bio)m'te,erdlméthyﬁd'rmnade ethyiene
nmagnesi um sul P hate and 10 concentrated to H}ess

colierl gmethyt ethas SatrasydiodureR (S nieehr Bofcd e Ha’V'“g from
ShinbfeRt %per&h*gﬂoqr@gb@ ng carried out, for the first
purification, with a gradient of _

di chl or onet hane/ acet one/ nmet hanol sol vent varying from
1559|4e?né 8 ekt ah ﬁl@néth)%rbynﬂ'@élstd? ehesestmplinds of formula (XI).
purification, with a gradient of

di chl or onet hane/ acet one/ met hanol sol vent var ying from

1é%%ﬂ . 90/ 10/ 2. After crystallizing from ethanol,

Qi ned. l\/bltlng p0| nt = 16,
400 I\/Hz d6- DVS0) 8 ppm 7
. . 7.15 (m J = 9 Hz,

J =9 Hz, 2H); 68320(mJ:7.7and1. R,c
6.66 (m J =7.6 and 1.4 Hz, 1H); 6.51 (qdv-¢4,8.3 pom
and 1.3 Hz, 1H); 5.96(d, J = 6.7 Hz, 1H); [4. 3I~¢M"Re

1H; 3.77(m 2H); 3.69 (m 1H); 3.52 (m 23H; 3R® (m
811); 2.99 (d, J = 5.8 Hz, 2H); 2.93 (s, 3H); 1.94 (m
2H); 1.82 (m 1H); 1.69 (m 2H); 1.54-&;.37 (en 8H). 25
Exanpl e 9: . i
trans- 4- (444- (2- Hydr oxyet hanesul ppgny9pi
henyl1} - 3, 4-di hydr o- 2H qui noxal i ne- 1- eg+ho
(5- hydr oxyadamant an- 2- yOam de (conpound sl
2009/ 112691PCT/ FR2009/ 000083 81 0. 145 g of Non
|ntermsd|ate 7.1 is placed in 2.3 mM of

(ﬁaﬁﬁﬁng %E‘Uﬁ{r’]‘g‘i}"é{;%g égrnilu‘} ?t(\rﬂ@;ca?d]r %%“B&%n AN dﬂ{vgrs:on of

atthé)@ulpﬁbmcrmm fuoctiomatl groupi of e wrawbtmtds 4} data boronic ester

SeReaRenPRgbr by SHedioprufty diefapdtoidbitoh IR e presence of 2

actséﬂddnam Oébrﬁplend guch nadi {in l-bzs(H@henﬁmhmphlng)faroqqme]d|chloro-

SERTRSEE P Hoh8bodor b ool BESEACRERUS anc v

exdhictieie€ th d\feblberﬁtdiyhixmbﬁwveﬁmesmh@rﬂlmlqzbme#]are, dioxane or

washed with wat er ri ed er npgnesi um, su

e sHiskpieaal 2 fpTatis vayRanEm S R Qittg 100°C.
ohhad Besorid stafs Ot @éﬂv@tﬁ&d(xm cah Iecebtginkd b atdoopimg reaction
being carried out with a gradie

i RS e TRNGINSEN AN 303 RSO A HITR e & 1ppng oroup v

1/ @40 eksmBie/ lzp/hJaloanOQi\'3 16l or a nonaflate) in the presence of an
trans-4- (444 (2- hydr oxyet hanesul honyl

ph@agngmetalic eatalysl Gup a%ﬁhda?élﬁ - ﬂe%\éﬁt' g,;f}f'tﬂe are%aflnce or

53 iR -s2ely b hosphi
( a@%ﬁ&ﬁﬁ%ﬁlﬁé‘ s%lcb{ a‘e Dﬁ%‘éﬁh&ﬁylﬁ%@?iﬁgs rtﬁﬂtﬂéhglf) osphine, in

-7 Beapresane pf a mgselpguchmq@ogwfn yarbogaﬁqz |um7 Ggyponate or

(m J=9H, 2H: 6.84 (m J =7.8 and 1.5 Hz, 1H):
6.67 (m J = 1.3 Hz, 1H); 6.51 (dd, J = 8.3 and 1.4
Hz, 1H); 5.94 (d, J = 6.2 Hz, 1H); 5.04 (t, J = 5.4
Hz, 1H): 4.40 (s, 1H); 3.79 (m 31-1); 3.71 (m 1H);
3.53 (m 2H); 3.46-3.17 (m 10H); 2.02 (m 3H);

A ~ ~NN -




10

15

20

MtH+ = 300 10. 2:

414- (1, 4- Di oxa- 8-azaspiro[ 4. 51dec- 8-yl ) phenyl]-3,4-dih

ydr o- 2H qui noxal i nel-carboxylic add tert-butyl ester

10 0.31 g of

8- (4- bronophenyl) -1, 4-di oxa- 8-azaspi ro[ 4. 5] decane is

p of anhydrous o-xylene. 0.24 @@mfiFR2009/000083
hﬂggsﬁyE;%§%£4-qU|noxal|ne 1- carboxyllc acid tettbutyl
ester is added, then 0.15 g of0 sodiumtert-butoxide is

. ﬁgtgg?lwfno lﬂldg d Ry a0 N dl aw%ﬁ‘uﬂeagf UéBI\.%%&I a§|ﬁ:h ¥ ddioxane,

|on I's conplete

t din{atieyifiorhamidep ethwishieralycor dimethy cathern 'tqetra;wgrpg;rpg or water, at a
o IO

tenperature. Ethyl acetate is added and the mxture is

?ﬂt?erﬂieéde@zﬂ@”sﬁ}ﬂ L3414 HRAlebRCH il Gfndiunbs 3t formula (VI in

: o whizhi !m pdresents a qhyndlde owueleus Gdstuenesefl the dwe Yaatems is a nitrogen

can ed un e d d t

AP THRATIEL T2 if CHRPDGPAD AL PR RCREtY B bRl e CorRidUAHS il be
bedfaged & héreithafbert asmdrmpcmnde of fmrpulart&l)é)t hyI acet at e

(4/1) solvent mxture. 0.27 g of 414-(1, 4-di oxa- 8-

azaspi ro[ 4. 5) dec- 8- yOphenyl ] - 3, 4- di hydr o- 2H qui noxal i n
eSthemelBoxylic acid tettbutyl ester is obt ai ned.

M-WE452 2510. 3:

1- 5;14 Di oxa- 8- azaspi r o 4. 5] dec- 8-yl ) phasry '-1, 2,3,

4-t et ydr oqui noxal,j 0.27 g of Y 4 b

414- (34- di oxa- 8x lar o[ 4_5]cl.ece 8- yOph m g, 236 h
ter

i noxXal i ne¥f¥carboxylic acid tert- bt ;
is placed in 3 m. ofwa 4N sol ution of hydr{%z‘borl%»
aci d MY di oxane. ™¥ nixture is stirred at i ent
tenperature for 28 h. The reaction m xture {s di d
wi t h di chl oronet hane and then a saturated 3 zﬁq@‘&
sodi um hydr ogencar bonate solution is added. | The R,
aqueous phase is extracted three tinmes with =
di chl oronet hane. The organi c phases are conpi nedpwng
dri ed over sodi um sul phate and concentrat ed” under
vacuum 0.21 g of 11441, 4-

di oxa- 8- azaspiro[4. 5] dec 8- yOphenyl ] - 1R'§
oqui noxal i ne i s obtained. MrW352 WO
2009/ 112691PCT/ FR2009/ 000083 83 10. 4: PE~N_ N4 4 ¢ @ s
trans-4-[4-(1, 4- D oxa- 8-azaspi ro[ 4. 5] dec- 8y1) eny
3, 4-di hydro-214- qui noxal i ne-1- car boxyl i §&@ci d o P
(5- hydr oxyadamant an- 2- yOam de 0. 21 g of

trans-144-(1, 4- di oxa- 8-azaspi ro[ 4. 5] dec- 8- yOphenyl ] - 1,

2,3, 4-tetrahydro- 5 0xa ac

di B 1SCBRHRS: t;é)néqouggg BJE@’ 3 Jﬁ (%?(9 Fbeoor%garﬁ{iJ bg fa'nucﬂeoph[llc

t Ldr@nfnaﬂé aiibshitution fedetion betiveeh d mbpdsms@emd telrahyaldﬂmnhoxahne of
fgqmmld; tm‘ff %@%J ;)qsé}lgqgthlgﬂ{(gi eg‘ﬁna @? % g eér%ﬁ;‘f k%for exa%pﬂ: a

t rRidpife afanﬁmd@%ha@ gﬂm@'d rﬁaﬁahﬁﬂe amfemmrmom inftheng

i s mai ntai ned 3 day The reacti d 3
wagaeenogialf @ I:@sgaqqgh@péqg:tag&w@b(gt a)p@grpr sodium hy ride, in a

hy$ £neah RO ARMBth Dy ekidihdrlor dTrhéth?lfcﬂ%hﬁd@ hﬁlaeemﬁerature
dried over magnesi um sul phate and_concentrate

d r\jﬂﬁxﬁ!@g frommn@mtdempe@mretto 3804 Finglly the HPBY?&%@ ﬁ%ﬁ &3 be
bgéthb& ﬁ%?%ouplﬂg%é&%n@ét\pgerpéBéh\%ﬂlv@ W(Xl‘gﬂah@ adom ound (XVi)

I ent hl or onet hane/ met hanol /1l to, 9
m mmmg @1 orgagometallic group D (for example, a boron derivative, a t|

-t et rahydr

S & Al s fafabembc

(5- hydroxyadanantan 2-ypam de i s 150bt ai ned.:

Mr1- 1+=545.7 10.5:

trans-414- (4- 0xopi peri di n-1 -yQOphenyl ] - 3, 4-di hydr o- ZFLq
ui noxal i ne- 1- carboxyllc acid

(5 hydroxyadanantan yl)an1de 200 20 g of




10

. trans-4-

15

20

25

3.53 (m 4H); 3.28 (m 4H); 2.86 (m 2H); 2.02 (m
3H; 1.84 (m 2H); 1.74-1.57 (m 8H); 1.49 (m 2H);
1.38 (m 2H). 15 Exanple 11:

trans-444- (4- Hydr oxy- 1- ( met hanesul phonyl ) pi per | di n- 4-
yl ) phenyl11- 3, 4-di hydr o- 2H qui noxal i ne- 1- car boxyl i caci d

;M&%éé)ﬁy{ésgaldanant an-2-yl)am de (conpound %TI%IQ%OQIOOOOBS

4- (4- Bronophenyl) - 1- (et hanes4d phonyl )pi peridin-4-ol 1
f 4-(4-b d | I ' 0
pAtBlySSLN B BRBIIE doplyend 1ot Piepae i dees B
Eﬁdi‘s;ﬁn@ siidh & tn&%ld&l@éi@ﬁ)hbmw br tﬂblhéwlpllﬁspm&e dnlthedpresence

The reaction mxture is stirred at anb l't t erature

f B a bare, SUEN 23 PRIZERIUEN GarbANaE| EESALFT PR S§um

S?riﬁ;hﬁ?%r?ége Bgﬁ&ﬁs'ﬁurﬁ%bﬁdﬁ Gh b @biveat &thbt&:k@ﬁf soT\lets such as

se is dried over sodium su and

nay gigeana, &unﬁﬁu&rmgu%@a"%f@s@m%a mréﬁ'éﬁ elfgie
pféwérh?& roflthR b Relter Sat GNeRPRIAGeRRSSY POMSINLie® tgaperature to
el uti On being carried out with a
di1e®i%r onet hane/ net hanol (99/1) solvent nmixture. 1.1 g
of 4-(4-
br onopheny1) - (nethanesul peridi n-4- ar e
OBCRPREd SaRe IBeIas SDURSEL RS RS, SusTRgagd/ I in

1lich Ais an OXy en atom or an —O-CH,- group; these compounds will be referred
r oxyadamant an- 2- ¥ car banoyl) - 3, 4-di hydro-

qumagi@&asmpqundéafﬂﬁma Bid tert-butyl ester
0.4 g of 3,4-di hydro-21-1-qui noxaline-1-carboxylic
acid tert-butyl ester is placed in 8 m of
diSehe®edriret hane at OC under nitrogen. 0.69 m of

trlet hyI mne and 5 0.202 g of triphgsgenerare added.
e i s stErRed)at anbient tegﬂWe for 3 h,

then ' i met hyl f m de and 0.2 0 & :
tdnl-01 a %d"mgﬁ'f\gg APy

rral nt a| ne r 18 h. The yeaction medi umisgwgshed g

Wi t h sat"ma ed aqueou‘s d| um hydr ogencar gﬁné‘t e ! sz!

sol u n The organic p is dried V&P magnesi i

suI phate and concent at ed to dryness The crude

ﬁ%cgﬁms i ot %(i)}{ﬂﬁ(?d sdﬁq nﬁ%@(l %eh{)rei)ia ei,gct%f Q%Lcleophilic
dla@?\h@f@ﬁﬁbmﬁé FabstRuiYn (e98ich betwebnh B) quinoxaling of GorBuiia (XII1)
(0] trans

PR G Py gy Saoup iRy avamaie. 3 IFRAR m the
:\/Lﬂﬁﬁsg}f'fgg @{ gcuaﬁé | SuchGisChotsiunb tributesitersodiunohydrideext potassium
t reapRngte irpp IWHPBL sych agdimedhdiormamide. 2t 3 IRt Y3fying from
(%MgﬁtQéMﬁgm@ttéﬁs@°0ylh)s%'m&§a§és5éunng the reaction, the protective
goftrans-4-(5- hydroxyadamant an- 2- y| c

drasoumP Gy GPR Gl amRE. BELBeRsl Y e @PP%B%R*&H Susiiion
| Spa?ﬂlﬁﬁaef'q‘f P@ ia Bbc @foud) 4N sol ution of 20 hydrochloric

acid 1 n dioxane. %e réaction mxture is stirred at
anbl ent tenperature for 3.5 h. It is diluted with
d&ﬂo %El%fh% lnpﬁét?ﬁ léf%ﬁﬁes?él%?%@ céﬁh@bums of formula (VIII) in

encar bonate solution is added. The aqueous phase

| swrmm raist @cbonkir Ae; isi aebenyl Group cqmldo?\feﬁ'éﬁwa'ﬁef'd"‘!ﬂegmup' these

cr%?rﬁbc%nﬂg i Ridey e%ﬁafgeqrds%%rr%@ﬁdssa%mm e,

an concen ated under vacuum 0.4

trans 3, 4-di hydr o- 2H— 25qU|noxaI|ne 1- carboxyllc acid
(5- hydr oxyadamant an- 2-yl )am de i s obtai ned. MrH+=328
11. 4:
trans-414- (4- Hydr oxy- 1- ( net hanesul phonyl ) pi peri di n-4-y
| ) phenyl ] -3, 4- di hydr o- 2H qui noxal i ne- 1- car boxyl i c
acid (5-hydroxyadamant an-2-yl)am de 30 0.210 g of
4- (4- br onophenyl ) - 1- ( et hanesul phonyl ) pi peri di n-4-0
is placed in 4 m of dioxane. 0.206 g of
trans- 3, 4-di hydr o- 2H qui noxal i ne- 1- carboxylic acid (5-
hydroxyadanantan 2 yl)an1de I s added and then 0.4 g of

V7PN NN A e NN N o
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Heating is subsequently halted and the reaction

m xture i s brought back to anbient tenperature. Water

and ethyl acetate are added and then the aqueous phase

is extracted twice with ethyl acetate. The organic

phases are conbi ned, washed with a saturated aqueous

@ﬂ)ﬁ@bé‘f‘i"lﬁgﬂde solution, dried over sodi umggitPRadeD/000083
> concentrated under reduced pressure. The crude

product obtai ned i s chromat ogtéaphed on silica gel,

@#ﬁnqggbel ng carried out wwth a gradient of a
met hane/ met hanol (99/1 to 95/ 5) m xt ure. 0.114

-Z'P-bqw noxal i ne- 1-
- 2- yDani de i g opgajfed

kI %581 1H NMR (400 ) &

s =78 Hz, 2H); 7.35 (dd, d

15% 724 (m J = 8.8 Hz, 2 . g =
7.7 and Hz 1H; 6.75 (m J = 7.5 and 1,4 Hz, 1H);

6. 70 (dd, J:82and14Hz 1H); 5.99 {dd, J = 6 Hz,
1H); 5.12 (s, 1H); 4.40 (s, 1H); 3.80 (n] 29-Rg3.71
(m 1H); 3.61 (m 2H); 3.49 (m 2H); 3.28 (m 8'{9:)0(!}
3.13 (m 2H); 2.92 (s, 3H); 152.08-1.94 {m 6H);
1.79-1.59 (m 9H); 1.37 (m 2H). Ex le 12
trans-4-{4(4- (Piperidin-4-yl oxy) pi peri=thi==i- ¥
- 3, 4- di hydro- 2H qui noxal i ne- 1- car boxyI%
(5- hydr oxyadamant an- 2-yl ) am de (corrpou
0 OH 12.1:

411- (4- Bronophenyppi peri di n-4-yl oxy] pyri di %52
1- br ono- 4-i odobenzene and 1.386 g of

4-.(pi peridi n-4-yl oxy) pyridi ne are pl aced |{)<)§ﬁ of
tol uene and then 0.324 g of u)’d
tris(di benzyli deneacet one) di pal | adi un( 0), 0.245 0

f
SN LIERAAEATIN b g D Pt o

r QG)CIN owhmdthenammeh&mbmatgrdl@fﬁ ther 1153, B-tetEﬂHy;drop;pendme is

E‘-"&%‘%eq v Su&fﬁCﬂ\lﬁg% | Iglg fd tﬁ%rg%érhlﬁengwé&fca?%énjl type (the PG

agttemusbewgdleuhmc hther Faecs glaupi @n. thehdoor gaoup), aasendsrgo a

hioaS o THIRE WSHERE BB dod BERhEHEH S W ot
3@dep0PB§ COL{) hﬁéhe@ﬁe flarc armbmetﬁllm caiaiybtelsngh sl a ipatladium

t h
(Boaee (s PAInE, d0fcPd gendsledioRVEnaRaR B BHEIA I @ solvert
280 Yhikl#6 93P CEIVERRO0UcA0@8 Bihethanol, ethanol or ethyl acetate, at a

e LRSI e AL Ot YT SLnE, are obEaNGt aiEiage, the
i ﬁoﬂap&uﬁcpftﬁ(mlly Zaf- Eéhw$p@r£i+abuoﬂdmx%l difefent methods. The

carboxylic acid tett-butyl ester

489mpaUnst GROFAEAY DR ﬁémoavlw ey Mss&xﬁ]fﬁ? rand the derhéative (XXVIll)

Pkas esbr Be Btafedoby ?éH&YlQﬁ ‘Bﬁﬁvééhxgd)@)%nd Qx&sd) Gnedr conventional

3, 4-di hydr o- 2H qui'noxal i ne- 1-car oxyllc acid tert -

b@?gﬂldeesp@uplins adensttionshewsing.518s g GouPlingyi @aent,  for  example
H/CIBH@ LA dimidadded, f0'1'(@‘—’tﬁrﬁeﬁ%anﬁi%d?oMZB-ﬁtrgfcarbodumlde

adi acetate, and then addition is co
ohmcglome tori prasetripyirgidnerbesshionism maﬂ%@m%ﬁhate in the
m [ t t
Thlisthts o HRENSY chnyiRASoRbrRae, /e sp organio base
amthﬂammm@uaomoeylethmlamnwun acetvanieor mlxaua@a so!vwets such as
ARG, S SRt of Bl i R, BBt D cin Bl 3 aci
organi ¢ phase is dried over 15 sodi um sul phate and
concentrated under reduced pressure. The crude product
obtai ned i s chronmat ographed on silica gel, elution
being carried out with a gradient of a
dlchloronethane/nethanol (99/1 to 97/3) mxture. 1.1 g

o o
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88 0.4 g of
1-{414- (pyridi n-4-yl oxy) pi peri din-1-yliphenyl)-1,2, 3,4
-tetrahydroqui noxaline is placed in 6 nl of
di chl oronmet hane at 0C. 0.58 m of triethylam ne and
0.123 g of triphosgene are added. The m xture is

ient tenperature for 3 h, the
d%%ﬁ@?’?ﬁﬁ@o de and 0.173 g of rbéTléR%OSﬁBOOGSS
trans-4-am noadamant an-1-ol a3 5 added and stirri ng

i rralntan for 22 hereact n nmedi umis was
Do ae SIS A0 an At L. oRe RO ottt ran Eolysnate,
S Gérbhmﬂl chidridle @it Gdi @Slﬂbm h&d dhiofide ané Ehmﬁmel(mxv i) can

ot iIRes Riceacbon R BibeD S5y BB ORI edbrgpance of 2 base,

eyt wtrbmymmﬁaransaﬁrdprlhmmd br ﬁyr@i@d mnbutoéoh@nt or in a solvent

di chl or omret hane/ . net hano 98/ 2 t % rrc] ft
oobggxtgreop #olvgds, such as di hloromethane tet hyaro uran ‘acetonitrile or

1@ineiHyitbAmaimidel @t 8- ténmbwbmawiﬁgf ok @“G/ kd nBEIT hfheSGcﬂnpound

di 0- 2H- qui noxal i ne4- carboxyli¢ ac
( EOKh Bary s hocs el 206 498 develve, DR IHE gen thepbespiained by 2
1?ed§|ctnief Smination reaction between SXXX) and (XXX} using a reducing agent,
4-{444- (Pi peri.di n-4-yl oxy eridin-1-yll phe yé
43‘69"hy6§o Spdiu q@PFRS‘YQ'Fg%e SP%‘EF) b&raAetxyRerghydride” or sodium

(%bebﬁ!ﬁéﬁ@mﬂt e BresbRéE @R Sbsefe Aff a Bronsted acvd (such as
trans-4-{414- gryrldln 4(y|oxy% peridin-1- [)3(

. YPERG, a2} OfglkAvis R4id; (Rech 2 ﬁmmﬁet@'%?@%epo del i soivent,
( Eud‘WQH &&M@ﬂ)@f%ﬁba&cﬂlobﬁrﬂe’%ﬁéﬁ? akStidhd¢ 8lmlethafolht Rmperatures
ethanol in a Parr bottle. (5590 patlnumOX|de

aﬁﬁb?jw@% Y erangai%rol uenesul phoni ¢ aci d monohydrat e
are added. The reaction nediumis stirred 20 under 50

psi of hydrogen at anbient tenperature for 12 an
t Reerae SAOXDIalGR i SRTEiITH SYROSEE| QirinreRATRAUNGS pprgaulat(vm) in

OWhRWEX is%a %n@fAr@ismhﬁéﬁpﬁuﬁ%Ulﬁﬂ% Ryslpeeryfigroup substituted by

sol ution iltered and then concentrated under reduced
pF‘éQQl‘NRéR? W@r there campRiRssonil R Aplerrad do hergingfitergg.compounds
agﬂ@ﬂ-ﬁ@aﬂmﬁp s. extracted twi ce wi th dichl oronethane.

The organi c phases are conbined, dried over magnesium

25 sul phate and concentrated to dryness. The crude
pEeskkire gobt ai ned is chronat ographed on silica gel,
efutron being carried out with a gradient of a

di chl or onet hane/ net hanol / aqueou ni a (98/2/0.2to
90/ 10/ 1) m xt ure.

: pp
7.9 Hm 1H; 7.11 (pwxgH); 7 (m 2H), 6.83 (poocd =
and 1.5 Hz, 1H); 6.66 (m 1H); 6.49 (m J = 8.2 Hz,
1H); 5.93 (d, J = 6.2 Hz, 1H); 4.40 (m 1H);} 3. 9¢- 3, 42
(m 9H); 3.21-2.73 (m 6H); 2.12-1.11 (m 21HY ¥
2009/ 112691PCT/ FR20091000083 89 Exanpl e
13:trans-444- (4- (N@thanesulphonyl)plpgja2| -1-yl ) pheny
1]1-3, 4- : ‘ o~
di hydr o- 2H qui noxal i ne- 1- car boxyl i caci d
damant an- 2- yfl am de (Conpound No. 18¥IN O
-S-N 513. 1: trans-4- An noadamant ane- 1-c
4- Oxoadanmant ane- 1- carboxylic acid (8 g, 4%0&nnnol) is
stirred for 19 h under an H2 atnosphere in the
presence of 10% pal | adi um on-charcoal (0.5 g) in 160
m of a 7N nethanolic ammoni a solution. The suspended
st i Srhege 9.r dhe gfompaungs | efe ferenuta (Xl weehelewpreppared by a
met hanol, then it is taken up in 200 mM of water and
10 the pall adiumon-charcoal is filtered off. The
filtrate is concentrated to dryness, the residue is
taken up in . a small anmount of nethanol and then the
mhlte solid |s flltered off and subsequently drled

S [ — = - o a1 T |
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WD 2009/ 112691PCT/ FR2009/ 000083 90 (1.04 m, 7.45

mmol ) is added, foll owed by di phenyl phosphoryl azide

(1.61 m, 7.45 mmol ). The reaction nmediumis heated at
reflux for 2 h. 1IN sodium benzyl oxide in benzyl

alcohol (3.4 m, 3.39 mvol) is then added. Heating at

r SWOWB0094118681 i nued for 4 h. After hydr ol ys@Cﬁtchﬂ%ZOOQlOOODSB
extraction with ethyl acetat ey the organic 5 phase is
washed with a saturated agueous sodi um chl ori de
swhethd:drrlogydas el sorbed wgeﬁnénampumnomwoaoea/maem The thiazole

rud duct. obt ai.ned aph

TR KV SR BR R R EREY BickUF T, 4 2 Sinthetic
g r(}tﬂmanmcaionel (200D GRED hogre 08t Dydgirerdt A1 e atet'ﬂetrebbdron {2006},
h%gt[mesé(%_gé‘{]‘g éalia%rcg}n%eo Ot ( |Bgrgg{'m7:/£ Mse%lcmal C%er%?stl% Letters
t (2007)( #7188 evsmvw)mdmemmn m)tmialmrdeaderﬂzaty@(mall) with
m c 1 aci d benzyl ter opt ai ned as m xture with
080 ehromek @',lez);tert\ég ige,r(g.%xﬁ{),\;pl_ﬂ soivggls sy%h As ethanol acetone or
trtét?&y@t‘of&ﬁhn%@dﬁmta’m’e% ¥ befwdeATambiéit del@Bratire and 80°C.

ter “hydrochl |
© Pl e St (R0 hg o0iAIngs) B 49REVPR PEMSAN QPEY) and
KXY dndei‘n@dﬂveﬂtﬁan%ﬁT@btldel cgﬁgﬂlng"rc&ﬂntm' By b§m§| a§ esbupling

in 4N HCl in dioxane ( he react

ma9eln i for sexprple adicxplphenyl Caf%'@f% ur1e(31*@iP19$YF?m"?ﬂ%'°PY')'3'
Predpiiddrbadiithi@dt ai nedhydfochidritigr edoof f bﬁitﬁothbﬂﬂﬂ’dephé?ephomum'

d| oxane 1.85 of trans-(4-am noadamant an- 1-

hexafiupserhosaale, Bhe presesee pr ARRANGEIST byigaybengotriazole, and by
Oblsi'ﬁ neg}, f%id’*i)ase 3HdthgBmine or dnsopropylethylamlne in a solvent or
trans- 444- (4- ( Met hanesu] phony %@I perazin-1-
yI’T'X%"%,Oiﬁ i SEF'Iha? Higxane ﬁ"@hP'E'BP Ay 1°f aﬁ?"%}"é% mant
an- 1- yI i car bam c acid benzyl ester

1- é 4- Met hanesul phonyl ) pi per azi n-1- yQpheny I[l 1,2, 3,
éFtea PRI Walesal maiernq tivg, svztt@efsrﬁtét‘e) corapeyngs & formula
| 1) I whlch K reprex@nfla Bond. ure of 25

di chI or onet hane/ sat ur at ed aqueous NaHCO3 sol ution at
0C. 20% phosgene in toluene (2.33 m, 2.95 mmol) is

agslpdmeANd @etvdd Ng,_i%)g for 1 h 30, t he aqueous phase is

extracted W I chl or onet hane. The organic phase |s

dri ed,gxeRMySas. The oduct ohfai ned Rg. &
der nltrog-{fm’

¥0.82 m . 5 ¥) & added, % g
by trane 0 am noada ﬁyl)carbamcmm
benz sﬂger Ray dr ochl ora&g . g, 2.95 Mo lTh@n. Ry,
reaction nediumis stir for 48 h and is t heat ed

at 50C for 2 h. After hydrolysis and extraction with
ethyl acetate, the organic phase is washed w thf g
saturated aqueous sodi um chloride solution and drie %,
over MgSO4. After concentrating to dryness, the| cruge
product obtained is chronmat ographed on silica

2009/ 112691PCT/FR2009/ 000083 91 g el ution begn
carded o "@;\ia gradi ent of né T Fen W
di chl or oget - m 0% O 37. 9

[4_ A A ( AT o

adarmnt anai
[ MFH+ = 699

trans-444- (4- (I\/let hanesul phony9pi per azi n4- yOphenyI ] 3,4

) b%@%eﬁ&%%% sz%%?gwl | Cle%%ln% group V (for example, ar

t rteahsgbh; (o &ifddid 4r (dVinbhafiete)u brdmbtdlr)eni be raepistedtionl dptren amine
y1] -3, 4-di hydro-2H 10

qui noxal i ne- 1- carbonyflantno)adanantan 1-ylj carbam c
acid benzyl ester (1.34 g, 1.92 mol) is placed in 19
m of methanol. 10% Pd/ C conprising 50% wat er (0.27Q)
and anmmonium formate (1.21 g, 19.2 muol) are added.
The reactlon nedlun1|s heated at reflux for 2 h. The

P~ a o o o

R . Rau
€l)l/ll Bam'c aci d benzyl ester S obtR%u ned
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Exanpl e 14:

trans-415- (4- (Et hanesul phonyl ) pi perazi n-1-yl ) pyridin-2

-y1] -3, 4- di hydro-2H qui noxal i ne- 1-carboxylic acid

(5 car banoyl adamant an- 2-yl ) anmi de ( Conmpound No. 149) ON
-NC'" \NNNH - 02 20 14.1:

4 i di n-2-y1) -3, 4-di hydro- 21- 1- quiga@}

%‘&?B@(@% CI d tertbutyl ester 30 g of WW&OOOBS

3 4- di hydr o- 2H qui noxal i ne- 1-45ar boxyl i ¢ aci d

rt- bu yl est are plac
NEREiaA Snifort thenoPaies o RuiR R Loy mefhocs gposen from
owaé&hu\wnttard per35n feuiilod il ¢hea et ﬁdei,edorppmgg ombei aha the use of
| e mai ntainin

erat.ure IowlO Th tu
|§'f’§9f°PF%‘HF a?°'9nb? E‘V‘{’T'E’ RRaHG lﬂ"‘ f 5 A *%am§w§‘*€heﬁ%xane
atett@aﬁydrﬁﬁ@ar%r Gfethwbﬂfer aindh8@aserlof pfotedtion| byes Ber growp, and of
added., The aqueous phase

is extracted.w t.h 80 o
ePRGIIAIRE oY B RENOE ratRURy ?‘hfeEU@’?Heréf"aém%ﬁméQ Rap rp"TﬂJ(? C.lna
Ofclﬂéﬂlntg ﬁag% &he Qfoﬁ‘n;{dmﬁ’ﬂs dfb@?onﬁm@ anVI)afséonoge Ipré@g&tbby usaction
Sul phate_and_ concentrate 0
bebueRn o RIS ChaoEPUACPP: BNt F SR oL ferma (I
tB%’ﬂBlﬁﬁ@ﬁ\ﬂ@Qé@&? gFGLPprLg? (6Hseh it eﬁnﬁﬂtbj feamh athldrioe atoms or

ul trasound f

ST B0 eRCAEFRD UM BRBOTEO SIS o MERYMERAO LY SRE) I the

S BPés@nbé of hlbags eéhcﬁfés tr‘éﬁ@fﬁ‘ﬁlné loF eﬁsdpmmnanvm hineesdheard, such
and then dried

5p SRTORBIAER; . Sy Stran; A - BB YARDe feor ambient

C?érﬁﬁéggizdr% t@CB@ G €The bervpoLEis eof adrenuddt(XXVEIY. are subsequently

49§tacneﬁ(lyewhras<9%%e@a e petiatachdeTyatvesdgiiLnng Bieamines (V)

3irfthé %Qﬁé%m@"ﬂﬂ laBeXdel BE-al baeebeust ize Ritt/idning - drupyplassium
est er

S onABy RN SyF) 23, ANV R IRREEAN . Agetonitil,
a'&ihﬁét)ﬂ/lfd%méﬁ'hdb bekiteh Bt ﬁ'terﬂpé@tur@ Ivdryﬁmg"ﬁrcgn afmbient temperature to

1(3%5?(? tZ %Lﬁéﬁ&\%&%&n@gﬁs %?rggr% é faine yag %guphp}g regct@n between

t Id Gdrflaben DkVIfieaRPE Q‘.bﬁfb%hﬁdi gﬂ'l/l)%ihibﬂb@)an drgﬁngnefalhz group D
di cycl ohexyl phosphi no- 2 hoxyblghen and 3

5
g (bF exaePlema RarpD BlervAVaE aatfrbd%ra'aabe Ofrfj Ngrcompound) in
mfﬁé %deﬁc@%?ta?ldogbnéﬂagﬁilfcoéatgly& shth s @ealadigmi dorivative (for

Su sequent ya the mxture is wa once with

vveﬁxéﬁ'iplﬁwd once #ridimethyaminoanZeRiPhRilysRrde 'B'al‘?' chloride
|r§5rb6’rﬁ¥n J&stﬂhirfé?emﬂﬂﬁe YrSsHhce habserice 6F aephe¥phinel Buch as

and concentrated under redu

prt@@s@mhéxy!mpbmadé tphryinhospRing B Ahg gresence 6f S base, such as
35 rc@ﬂﬂ)‘ﬁ te? 'Ea%blpfnc Bar®8hate€ bHiabQUmbﬁipﬂgs;ﬂﬁté loP hotassium

I ent a m xture of heptane/eth Y
ao‘moade (ngoa 160|tIQﬂtOD1LOUT}XtUF§O of 6s@jvestts.q speh (as toluene, dioxane,

(ktgﬁ]@ﬁ%ﬁ‘ﬁ_ ; |9@né‘th?18hé"§ f/@&l‘ &Fr%tr%!l bMer ] @irBnyerdliltanodwilier, at a

ur noxat I ne- I''c 'acid tert-butyl
esteartpesatureobaralngeﬂorrecamtjem* temmEgatuse tq, 300°C, under” thermal or

4 -1-yl)pyridin-2-yl)-3, 4-di hydro-2H qui n
r(q%réw \}%%E?%ﬁ'l' )Xylic acid tert-butyl ester 5.08 g of

_ 4 [5 (4 (benzyl oxycar bonyl ) pi perazin-1-yl)pyridin-2-yl

30

e%’h déé]%l %?%5%‘?&@% %sfs'hjl%é ﬁ@ﬁg@ﬁ%kan&ﬁﬁa (E%‘in which

_IFjaFRx réméférﬁs ap gnmlia ma%dm @rqm%%sgcm?gndig\elild@ﬁjeﬁde"ed to
e reaction mediu r under pSi
hy'&‘?%kﬁ'@ﬁeﬁ‘?f‘rcoén%ouﬂ% Pffor@u{a ‘F‘?‘é‘?@'&r on a Wiatman filter

under an inert atnosphere and then the filter residue
i's washed many tinmes with nmethanol. The nethanol is
evapor at ed under reduced pressure. 303.57 g of

4- (5-(pi perazin-1-yQpyridin-2-yl)-3, 4-di hydro- 2H qui no
xal i ne-1-carboxylic acid tert-butyl ester are
obt ai ned. Mtl1l-14= 396.6 WD 2009/ 112691PCT/F

R2009/ 000083 94 qui noxal i ne-1-carboxylic acid

tert butyl ester O 8 g of

o . "~ AN ~ A I L P
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50f ethyl sul phonyl chloride. The reaction m xture is
stirred at anbient tenperature for 3 h, then washed
twice with water and once with a saturated sodi um
chl oride solution and then evaporated under reduced
pressure. 0.98 g of 44544-

( nyppi perazi n-1-yQpyri di n- 2-y1]
oﬁéfégﬁiﬁgggﬁine-l- carboxylic acid tert- buTﬁ?ﬁFﬁ?a¥9%00083
i s obtained. 10 N%FH = 488.0 404. 5:

1; £5 4- t.han g onyl ) pi perazi n-1-yQOpyridi n-2-yl1]-1
noxallne 0.98

gof445 (4R sulphonyl)plpera2|n 1-yl) pyRudi
-3,4-dih H- oxal i ne-1- car boxyl '8 ' A %
tert buty Ren 3 mM of a h.asr@ -’_R"
CI xane —Fhe ruct I@m v sX rl R,
surr m mmRanmmeanﬂefor3i1 isk, Rib R

subsequently USRS ated under reduced ppessyre and
then a saturated aqueous sodlun1hydrogencarboFate R,

%

solution is added. The aqueous phase .is extrabteeh) oo
three tinmes with dichl oronmethane. The organic phas%s
are 20 conbi ned, dried over sodium sul phate and

concentrated under vacuum 0.7 g of 1- R

[ 5- (4- (et hanesul phonyfi pi perazi n-1-yQpyri di n- 2 1,

, 3, 4-tetrahydroqui noxa line is obtain d f§i 388,65 > ﬂlb Ry
2514 6: R
trans- 4- [ 5- (4- (Et hanesul phonyl ) pi p&razi n=Y- Adyri dRf- R, e

y1] - 3, 4-di hydro- 2H qui noxal i ne- 1- carboxylic acid
(5- car banoyl adamant an- 2-yl ) ani de 0.33 g of  (XXXvi)}
115- (4- (et hanesul phonyl ) pi perazi n-1- Apyridin-2-y1]-1,2
, 3,4-tetrahydro- quinoxaline is placed in a m xture of
14 m of a saturated aqueous sodi um hydrogencar bonat e
st1 Seheme Ahdhe estar fenctignaliarev abtheaeameund CXXEVHY ispaponified

E Qwé(?hggcfasf%éﬁohgln%rgﬁ% ngglﬁ_b%eﬁ]rﬁ Rydirekide n&tbéslﬁﬁq?ﬂroxlde or

e"mxture 1Is st I ent tenperature
mnw-umm Hydraxide ime solenphaswdurgrd ss:éfﬁaﬁaﬁé@h By agelgahh yvater or

AR Séﬂaas forhplrSithd g@pfﬁg erﬁ Rl érh't@h%&?aftl.'ﬂ@% 100°C, to

ganlc ases are co rled over nesi um
s mqyltarn ctharrbic GKXXREr an dbe finakslagac tnﬁmcomﬁ@ur@r Vil) can be

?éréb%h&wg F’Er?m 1 ggflﬂ'\ngé’ttb\%gpl lflge ?Qd%&e%&éte of formula (XXXIX) and
zeﬁgammee(m‘)/ R OgnyenBe’! psptisie coupling conditions by using, as

d'cbn?ﬁﬂéoag%lh?tfgy la%ﬂ‘@ oi%lo@%ﬁg%agbﬁﬁlnﬁdgh (3- dlmaathylammopropyt}

adanan Ic acid
hyektiogtdrbodididar e ydredhlofitee ni gt ur ebfosnatipyriclidingphosphonium

Tﬁg %&tg@oﬂ%gyaﬁagé%?@é gtresé 1{1 %ehgg B{M rEkyb ﬁﬁf@cﬁgfdi’e and by

aa:lehgt @s drpeniortgmsei drigthylsmmeace dn&upbmm&]hylammem tehpelwent or

comebi ¢ ERlm b S Bhae et BRI ..

I's chromat ographed on silica gel el ution being

c ied_ qut with a gradi

dRehPEed naelfirts) Sl 2vitbes's of raygprpgunds of formula
085 g of trans-4-[5-(4-

(et hanesul phonyl ) pi perazi n-1-yl ) pyridin-2-yl]-3,4-di hy

dr o- 2H qui noxal i ne- 1- carboxylic acid

(5- car banoyl adamant an- 2-yl )am de i s obtai ned after
triturating 10 froma m xture of ethyl acetate and

~ethyl ether. Melting point = 175C, MrH+ = 608; 1H NWR

(400 MHz, d6-DMsS0) 8 ppm 8.07 (d, J = 3 Hz, 1H), 7.47
(doubl e doublet, J 8 Hz and 1.6 Hz, 1H), 7.42
(doubl e doublet, J 9 Hz and 3 Hz, 1H), 7.17 to 7.11
(m 2H), 6.99 to 6.85 (m 3H), 6.69 (broad singlet, .
1H), 6.07 (d, J = 6 Hz, 11-1), 3.81 (s, 4H), 3.75 (m
1H), 3.34 (m 154H), 3.20 (m 41-1), 3.13 (q, J = 7.4
Hz, 2H), 1.99 (m 2H), 1.91 to 1.72 (m 91-1), 1.45
(m ZFD 1 26 (t J = 7 4 Fh 31 1) Exanple 15:

A ~ e ~ A ~
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10(99/1/0.1 to 92/8/0.8). 1.099 of

trans-4-{444- (5- car banoyl adamant an- 2-

yl car banoyl) - 3, 4- di hydr o- 2H qui noxal i n- 1-yl ] phenyl | pi p

erazi ne-1-car boxylicacid benzyl ester are obtained
MrH+=649 1515. 2:

t MR8 per azi n- 1-yI ) phenyl ) - 3, 4-di  hyRBFSFR2PQS/000083

ui noxal i ne-1-carboxylic acid 47

(5-car bano Iadanantan-z-yl)anide - 1.08 g of

tr = noyl adamant an- 2- yl car banoyl) - 3, 4-

di hydr o2H qui noxal i n- 1- yllphenyllplpera2|ne 1- cargex

ic amd-hergyl esker are, C in

t hr ee- ed flas Q’r‘?d nert Ry ere
met han r 20tsad by 42 g @?‘&m JEPe
for %t | owed 5 0. %5 f %440% Pd/ C (58% R,

wat er) The m xture is brought to reflux of the

nmet han%’l" for one hour and®5 then brought back t @xLn
anbi ent tenperature. It is filtered through a Wat
filter under an inert atnosphere and then the filtqlal
residue is rinsed nmany tines with nmethanol. The

met hanol s evaporated under reduced ssure. The
resi due i en up in dic _ ne "and the"{{"
organi ¢ pha AQ Shed v t 1 Nk anount _

wat e _ ph i sdri ed Bvef™kog. A
sul*ph& f||t drt hgough a sintered gl ass tey and
evaporat eoR-u(%d rReﬁuced pressure. 0.7 g of

trans-4-(4- (XLE}

(pi perazi n-1-yl ) phenyl) -3, 4-di hydr o- 2H qui noxal i ne- 1-c
arlﬁ%&ﬂe‘gﬁe g% ﬁ%( é%mgr%ﬁ?ﬁ”@b’lf&%@?kﬁﬁtgn e drdpied Dy reaction

obt al ne

t reghueen tha-intarpediatss chiasamia (VAbaneha caropylaf dermpim i) gxhibiting
3tﬁod'§ac¢{§8|%mﬂé npgal ér{bsl?wfbph@%ﬁsl@' pﬁérﬁz'cﬂtolmb!l)atcﬂns or

- met hy IC aclrd ethyl ester

t rtmorﬂnﬂw p@ﬁﬂﬁmnqu_ﬂﬁéﬁgqs 0B mtgyllw@qz@hw Q[U'éﬂﬁ) in the
A crdgfg (% 2 °§MJ: §s trigth i1%301- 93,5t 93\}!58%@0%19@995& such

car adarra t an- 2- amde |I's face
a also@lchibrmmjh@naaortt@tn%wdqu@r@n, @h@e mperatyes Narymg from amblent

att?ﬂé@%ﬂr@ 10 B @1 a&hﬁﬁmlcﬁ‘?ﬁ% @QTI) Qre3&uteBliently obtained

sium car bon
2 byr coupling rmrwwrprrmaorma@echdadvaéwagr (Xeseed the cargigeedV) in the

TR Skl 0 RSB o n

paiclvest, soch as mmvérofwaacdi@dqrofr@thammacewmmlea cﬁmetbylformamlde

thozr\%ri% u?lgglt Waé{ﬁbeogf?&g@g‘rgme%%%?%ﬁw‘beﬁ%}@ {heboec. The

saimires §Xldheare\supsequently abtaindaeby depratestion of tecamins flupctional

o A PEME AENEERGs B B Bu B R B e biten frgm frose known to
wed personl Bkﬂeld tvthe mﬁdheymmuprrdeaireer diial, ther esk ohiriBugrhacetic acid

S ntered .ass I ter orated .t

o B E 2R it Shet e RPN Gy Al et otrer,

geh the baée onpratiction G Bed gmutp whdi of pipgrididecfor aofmac group, at

d gngg%l? m(ea% Qv%gﬁégf tfphng;] o'Oé?%;JI%EU@f er}gwn,r ﬁremcér%géfnds (ty can be

t Lfcﬂngﬁrrr]é’% b 4dudiihg (b%l»@els’ﬁrbmmhaﬂmﬂﬂﬁaﬂd aldeﬁrfétaeqyu) exhibiting
i ro ui noxa en erazin-

mcﬁ i @rﬁtm:?& fopexameleny S hiipbBR oM Bt gt ndndiats group)

%%sbﬁcéfof an or?:anometallrc catalyst, such o @ palladium derivative, in
trans- -(4-{444- (5 r banoyl adamant an- 2-yl car § 3 %
, 4b e.rrrmnszezpmbﬁm Ph-a1 PPESRIE y Y a%rtagrfﬁ ERIB jesphine or
nethylpropronrc aci d 200. 15 g of
trans- 2- (4-{444-(5- car banoyl adamant an- 2-yl car banoy1l) - 3
, 4- di hydr o- 2H
qU|noxaI|n 1-yl | phenyl } pi perazin-1-y1) - 2- nethylproplon
ic acid ethyl ester is placed in a 25 mi
round bottoned flask 2 nm of tetrahydrofuran and 1

. o o - "™ N ~ o~
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0 0.19 g of internmediate 15.3 is placed in 3 m of
tetrahydrofuran and then 0.36 m of a 2N solution of
[ithium al um nium hydride in tetrahydrofuran is added

at 0C. The reaction nediumis stirred at a tenperature

of 0-5C for 2 h. 1.5 mM of a 10% sol ution of potassium
hydy ogsap1 f2grhat e in water are subsequent!y padyeRRGUY/000083
0OC 15 and the nediumis left stirring at the sane
tenperature for 10 minutes. T#e aqueous phase is

eﬂ‘lbﬁé’f?fl%s)ﬁhlhg ﬁ"\t 'EBQ ﬁ?é‘s%h@é &f al BAser BiFH 8s funflc@rbonate,

nmbi ned, wash water, dried over sodium

smtgwﬂre fh'ﬁﬂd%d?ﬂtéﬁﬁ%tf@'&bumgﬁ FeRpiasELm PBgsRNaR, ifrgesolvent
Céﬁﬁﬁdﬁ%oﬁuﬂveﬂg AuBs s dio @ﬁ*y%bagﬂﬁﬁﬁ ditflethiil dtér, toluene,

tron berng carrie
dﬁeﬁnhrﬂfgimm an mmft ﬁhﬁdemqm@svm fioan epibiast temperature to
20gg-pdi ent from99/1/0.1 to 95/5/0.5. 0.071 g of
trans-4-{444-(2- hydroxy-1, 1-
d| rret hyI et hyppi per azi n-| -yI I pheny1} - 3, 4- di hydr o- 2H qui

?3 ]exPI% d.]gol}(,y étQ:I gcéﬂhes:s of the compounds of formula (VI in
car anoy 4 1S Obrained after
twhlcb Aat fepgesientsm eyrmie nugidusi (ege pbthettwe \iQEDUES@Cﬁ nitiegien and

i AAT00 i G165 R 00 ol sk

(repreXdnts & bord; 1Bes®e. Gimgannds wil) be efeded to herpipaftey. aspcqnapounds
4.26 (m 1H), 3.79 (s, 4H), 3.75 (m

1?1)—"’?'233'5%'('# 3.10 (m 4H), 2.71 (m 4H), 2.02 to

1.70 (m 11H), 145(m 5H), 0.99 (s, 6H). WD

2009143 391PCT/ FR2009/ 000083 99 ( Compound No. 158) O - N

415- ( 4- I obut yl pi perazi n-1-yQpyri di n- 2-y I hydr o
-2 al i nel-carboxylic acid tert but ster

51 nt diate 14, 3¥8: X ¢, 1.01 mol )

1.01 w0l ) and sodi n1tr|acetoxyborohydr|de (0.2 ,
1.31ngnpl) are ad y The reaction nmedi um@®BVstirred
at a ent tenperature under nitrogen for 18 h. After
hydrol ysis and extraction w th dichloroneth nq;{?&?r—g’
organi ¢ phase is dried over MgSO4 and concentr at to
10 dryness. The crude product obtained is " Rm

- chromat ogr aphed on silica gel, elution beinf carpj

out with a gradient of nethanol in dichloro tha'?l‘é'l
varying from0%to 5% 0.39 g of .
4-[5-(4-1isobutyl pi perazin- 1y|)pyr|d|nF‘t , 4-di hyd
r o- 2Hqui noxal i ne- 1-carboxylic acid tert- I ¥ [
obtained. [MFH ] = 452 15 17. 2: G- .
115- (4-1 sobutyl pi perazi n-1-yQpyridin-2-y1 , X3, 4-
rahydroqui noxa- |ine 445-(4-1sobutyl pi p% R}, Ry
-yOpyri di n-2-y1} -3, 4- di hydr o- 2H qui noxal 1- car boxyl
ic acid tert-butyl ester (0.39 g, 0.86 mol) is placed

in 1.7 mM of dichloronmethane and 20 then 4N HCl in
dﬂrgS&mné 33246 &bsgp&ﬂnc&%fﬁmma (L dplcerbe iﬁeparere!a:tyta pucleophilic
mediumis . s at. a nt tenperature

Aetaote SRy it edttin? Beiesn. SEToP Butt A Hielipoxatine of
SQirﬁMla)WI?J@nHCa deiatiod (ARb) exiiitkeg laoleawmg gesup Kctfcﬂuéxampie a
wi.t h dich oromet hane. j

Th ani c .phase s washed
witbering e, chipdhe, gtor 98 S 39 U O a%oté%f I¥EYIBg Apep o (for
t BRAMPRe £BroRMSE oMbafAE ABR) ﬁﬂ!h@q:ﬁéée'ﬁc@daftaobaébyﬁt&iﬁﬁas pitassium
crude product 25 qbtained is chroma ographe

d
ster-butogde, BPUMIBHIBE g SOFMM e HYERHE. wit haa iﬂ?"é’af erfch - as
SfNérgﬁEWﬂJohdtﬁbr@ QBiraxyRSTLIzANSr \dﬂﬁé’thﬁﬁ)rfnéﬁfﬂé)‘)/att 8 téRierature
g
|sobutylp|pera2|n 1-yl)pyridin-2-y1]-1, 2, 3, 4-tetrahydr
oqui noxaline is obtained. [ MH+] = 352 V\D '
2009/ 112691PCT/ FR2009/ 000083 100
17. 3: 445- (4-1 sobut yl pi perazi n-1-yl)pyridin-2-y1J-3, 4-d
| hydro 2H— qU| noxal i ne-1-car boxylic acid

= o
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256.5 Hz, 6H); Exanpl e 18:
trans-4-(1'-(tert-Butyl)-1',2',3" ,4"',5",6" - hexahydr o043

, 4] bi pyri di nyl-6-yl)-3, 4-di hydro-2H qui noxaline-1
-carboxylic acid (5-carbanoyl adamant an-2-yl ) am de
(Conpound No. 170) WD 2009/ 112691PCT/ FR2009/ 000083

19/ 20001112608 11 4-[5-(4, 4,5, 5- Tet r anet hy 1- pc3v/RR2009/000083
i oxa borolan-2-yl)pyrid i n-2-yl]-3,4-

di hydr o- 2H qui noxal i ne- 1- car ylic acid tert-butyl

‘%{rgh% from -70°C to 10 °C Flnglly the denvatlves (XLIII) can be obtalned by a
ronmopyrid 4-d %}ro- -1-qui noxal i ne-1

wpbwyeao@oa@eﬁwﬂeera dwayve @6{1 anda gomeomd @) in which D is
p&ﬂ‘fé&%g %ggﬁorﬂ%t?mf: 8%@ g of, exdn @%060?' t‘i’}igh\%@i(/@na (lﬂ defivative or

t ate
rmmIO)'gamamc compound) or a hydrogen atom of a cychc secondary amine (for

gl AL RSN BARE b BRI LR bt ot an

neganometallice aatalysht suchf leaxaf pallagium defivativehyiar ey srasence or

T LR o S LB e

etrip;nbnmms@hmg a:ndztdwcbhgwrmsphlagesSat#t@emmblnlwyhn¢n the
t
P2 b 38 PR SRS URaR sBnate ptssio

ttmpdog:p’rme; or‘ﬁmsassmudﬂumctaduamta shivarnt meamixture of solvents, such as
t d b
Cpcilt?em% 0 &%mgd gdqnwgih&k&ﬁhagﬁbacet {Iﬁﬂe%@ ﬁlg@& Cafn‘iétﬁ)q ether,

v tetnahpdrofuramot 0eaten aB@%enmeVaU@ wdrying from amblent temperature to

445-{4, 4,5, 5-tetramet hyl-1, 3, 2- di oxabor ol an- 2- yQpyri di
5 h di b I i di
n-2-y1]

-3, 4- di hydro- 2H qui noxal i ne- 1-car boxylic acid
tert-butyl ester are obtained. 15[ M+l-1] = 438

%?(;tﬁm? tIAeI etxpﬁ ins )}E)deﬁf’“' azsyr%hes&%ft trhg ﬁ;oa'xlp u%ds of fgrmula (Ia in which

y Ra Gepyréjerts 4-CHiOH guRig: thesa @maipouedﬂwwdxeb-@fqnaddod‘@i‘%lnafter as
I 4,4,5,5-Tetranmet hyl-1, 3, 2-di oxa

bgﬁg%PQ‘Eﬁ%?ﬁ?pyrl é&%g yl]-3,4-di hyd roy2I—I- 20

qui noxal i ne- 1-carboxylic acid tert-butyl ester (0.3 g,

0 6 ) [t butyl)-
%M%ﬁc%rldln 4-y1 ester of

nmet hanesuhon acid (0.22 g, 0. 75 mmu,
t et r aki s(t I enyI hi ne) pal | adl um (.
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nitrogen. After hydrolysing on 40 mM of H20 and

extracting wwth ethyl acetate, the organic phase is

washed with water and then with a saturated aqueous

sodi um chI oride solution, dried over MpSH and
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19. 4:
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i n-2-y11- 3, 4-di hydrol0 2H qui noxal i ne- 1- car boxylic
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20 The chem cal structures and the physical properties
of sone conpounds according to the invention which
correspond to the fornmula (la), in which Rib and R2b
represent hydrogen atons, and which are provided in
the formof free bases (nonsalified conmpounds), except

;&{,gmﬁgggm 155, which is provided in therfeEh8fooooss

drochloride, are illustrated in the
following table. In this 25tabBe: - in the "A" col um,

o7 T BRSPS PRy e BARSRERH shPEh e,
I epice shiotide asr carbamoyly Ehigndauype3(l-g isBtherepr eldeniries atom) in the
e
expr arsed solvattgrsael &l dichisrometidneH chiceploen e nétsalydmfuran or
D GiBPne cat e BERERRBGOG B0 083 GBI omat ogr aphy - WSS
Speahr giRpaiN) reactifl is albbtiesdible bbtwedenLBial borpdlind KLII) and a
{ sobeiiie oppnadsseiited aig) Group (LIF I vmen Lg°R, o example,
chlorine, bromine or iodine atom or a tosylate or triflate group, in the presence of a
base, such as ftriethylamine, or diisopropylethylamine, in a solvent, such as
tetrahydrofuran or dioxane, at a temperature varying from 0 to 80°C. '
- A reductive amination reaction can also be carried out between the compound
(LI1) and a derivative (LIV) of aldehyde or ketone type by using a reducing agent,
such as sodium borohydride, sodium . triacetoxyborohydride or sodium
cyanoborohydride, in the presence or absence of a Bronsted acid (such as
hydrochloric 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. | |
In some cases, an additional deprotection stage is necessary in order to obtain the
desired functionality on Ry or R (for exampie, an alcohol or primary or secondary
amine functional group).

Scheme 16 explains in detail a synthesis of the_compounds of formula (I) in which

R4 represents a halogen atom, such as a fluorine atom; these compounds will be
referred to hereinafter as compounds of formula (LV).

Scheme '16 (Method No. 7):

»o@-\;gh@& . F’-@-‘:\Hﬂﬁ_&

Ry b *

Y )

In Scheme 16, the derivatives (LV) are obtained by conversion of the alcohol_

30 functional group. of the compound (LVI) to a halogen atom, such as a fluorine
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atom, using a halogenating reagent, such as (diethylamino)sulphur trifluoride

(DAST) or bis(2-methoxyethyl)aminosulphur trifluoride (Deoxo-Fluor‘”), in a solvent,

such as dichloromethane or foluene, at a temperature varying from -78°C to

ambient temperature.

Scheme 17 explains in detail a synthesis of the compounds of formula (1) in which
R, represents an —SO»-(CH.)1.5-CO,H group; these compounds will be referred to
hereinafter as compounds of formuia (LVI). '

10 Scheme 17 Scheme 17 (Method No. 8):

Ra.ﬂa

In Scheme 17, the derivatives (LVI) are obtained by hydrolysis of the ester
functional group (fdr example ethyl ester) of the compound (LVII) using an
inorganic base, such as sodium hydroxide, potassium hydroxide or lithium

15 hydroxide, in a solvent, such as an alcohol or water, at a temperature varying from
ambient temperature to 100°C, in order to result in the acids (LVI).

Scheme 18 explains in detail a synthesis of the compounds of formula (1} in which
Ar, is a piperidine group, A is a singie bond directly connected to the nitrogen of

20 the piperidine and Ry is an alcoho! functional group and is connected in the 4
position with regard to the nitrogen atom of the piperidine; these compounds will
be referred to hereinafter as compounds of formula (LVIIl).
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Scheme 18 (Method No. 9):

in Scheme 18, the derivatives (LX) are obtained by hydrolysis of the cyclic acetal
functional group of the compound (L1X) using an acid, such as hydrochioric écid, in
a solvent or mixture of solvents, such as water, an alcchol or dioxane, at a
temperature varying from ambient temperature to 100°C, to result in the ketones -
(LX). The final stage consists in reducing the carbonyl 'grbup tc 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 (LVII).

Scheme 19 explains in detail a synthesis of the compounds of formula (VIII) in
whic'h Arsis a pipefazine group, A is a single bond directly connected to one of the
two nitrogens of the piperazine and Ry is an -SOz(CHz)>-Nu group (Nu is an ORs
or NR¢R; group) and is connected to the other nitrogen atom of the piperazine;
these compounds will be referred to hereinafter as compounds of formula (LXI).
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Scheme 19:
R!
Ry Ry
e e O
Rao Ry Ry
(LX)

Lo w Bady

Rfy Ry P Rf, Ry [
{£LXn (X X

in Scheme 19, the compounds of formula (LXIl) can be robta'ined by a selective
deprotection of the PG’ group with respect to the PG group. For example, if PG is
a Boc group and PG’ is a CBz group, a hydrogenolysis reaction on the derivative
(XLVIN), for example caried out either under hydrogen pressure or with
ammonium formate with catalysis with palladium, results in the monoprotected
derivative (LXII). In the following stage, the compound (LXIIl} is obtained by
reacting 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 (LX!) are finally obtained after a reaction of

‘Michael type between the derivative (LXII) and the nucleophiles H-Nu (LXIV). The

nucleophiles (LXIV) can be of various natures, such as secondary amines,
aicohols 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 formula (I} in which
Ryc represents an -SO,(CH,).3CH,OH group; these compounds will be referred to
hereinafter as compounds of formula {(LXV).
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Scheme 20 (Method No, 10):

%B_ﬁq"rm Ay =g O~ CH,OH
m-—@-i 8 ;@ T e Ry,
o, R Ra® | R Fa ‘

awviy LV}

. In Scheme 20, the derivatives (LXV) are obtained by reduction of the ester
functional group of the compound (LVIi) to give an alcohol functional group using a
reducing agent, such as a hydride, for example LiAiH,, LiBHs, 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 21 explains in detail a synthesis of the compounds of formula (I} in which
Rs represents a 4-hydroxypiperidine group and Rg is connected to Arz via the
oxygen atom; these compounds will be referred to hereinafter as compounds of
formuta (LXV1).

Scheme 21 {Method No. 11):

%QJ"' R,
@A Ay , ::E gg@@‘"
R e ! —-R‘»o ! :
& Eﬂ, RE Ry ™ h,  RL Ry ™
: (LX) .

b
txviy

In Scheme 21, the derivatives (LXVI) are obtained by reduction of the pyridine

nucleus of the compound_ (LXVIl) to give a piperidine using a catalyst, such as

palladium or platinum derivatives, in the presence or absence of an acid, such as

para-toluenesulphonic acid, HCI or HzS0,, 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 (Vill} 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 connected to the other nitrogen atom of
the piperazine; these compounds will be referred to hereinafter as compounds pf _
formula (EXVII), |
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Scheme 22:

‘ e
Lg—R,c (I - PG“U\/?R"
or R R‘b, :

O=Re LN) (LX)

The compounds (LXVII} can be obtained according to different reactions:
- The compound (LXII) can be reacted with a derivative (LIll} of sulphony! chioride,
5 acid chioride or carbamoyl chloride type (Lg is then a chlorine atom) in the
presence of a base, such as triethylémine, diisopropylethylamine or pyridine, with
or without solvent, such as dichiorométhane, chloroform, tetrahydrofuran or
dioxane, at a temperature varying from 0 to 40°C.
- An alkylation reaction is also possible between the compound {LXIl) and a
10 substituted or unsubstituted alkyl group (LIII) 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
tetrahydrofuran or dioxane, at a temperature varying from 0 to 80°C.
- A reductive amination reaction can also be carried out between the compound
15 (LX) 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
hydrochloric acid) or Lewis acid (such as titanium tetraisopropoxide) in a solvent,
such as dichioroethane, dichloromethane, acetic acid or methanol, at temperatures
20  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).

25
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Scheme 23:
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In Scheme 23, the derivatives (LXXI} are obtained by protecting the amine
functional 'group of the derivative (LXX), for example with a Boc group, by means
of methods known to a person skilied in the art. In a second stage, the acid
functional group of the derivatives (LXX!) is subjected to a Curtius reaction, such
as, for example, described with adamantane derivatives in Maison et al., J. Org.
Chem. 2008, pp. 1056, or Broadhurst et al., J. Med. Chem., 2004, pp. 4975. The
amines (LXIX) are obtained 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 trifluoroacetic acid or of
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.

Scheme 24 explains in detail a synthesis of the compounds of formula (1) in which
Rs is a hydrogen and Ry is an -NHCOR; group; these compounds are referred to

hereinafter as compounds of formula (LXXIi!).
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Scheme 24 (Method No. 12):

3§38 m&_@ﬁ%zr#

(Uﬂxl

%o S i

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

s ;Eb@*!*

wxXxvi

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, acetonitriie, 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 méthods 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 alternative method
for camying out a hydrogenolysis of the Cbz group is to use catalysis with
palladium (for example with palladium 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 (LXXIH) can be obtained either by
the reaction of the amines (LXXV) with an acid derivative of formula (LXXVI)
exhibiting a leaving group Lg (for example a chlorine atom, a trichloromethoxy
group, a para-nitrophenyl group or an imidazole or methylimidazolium group) in the
presence of a base, such as triethylamine or diisopropylamine, in a soivent, 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 (L.XXV) under conventional peptide coupling conditions by using,
for example, as coupling agent, . dicyclohexylcarbodiimide, 1-(3-
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dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride or
bromotris{pyrrolidino)}phosphonium 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 25 explains in detai a synthesis of the compounds of formula (1) in which
Ric represents an -alky-CO,H group; these compounds will be referred to
hereinafter as compounds of formula (LXXVIII).

Scheme 25 (Method No. 13):

~| Nﬂ —— m 9 Arg N,
R - Ry Ry _
R{ R Ra R
{OUXY :

200wt

In Scheme 25, the derivatives (LXXVIII) are obtained by hydrolysis of the ester
functional group (for example an ethyl ester) of the compound (LXXIX) using an
inorganic base, such as sodium hydroxide, potassium hydroxide or lithium
hydroxide, in a solvent, such as an alcohol or water, at a temperature varying from
ambient temperature to 100°C. ' |

Scheme 26 explains in detail a synthesis of the compounds of formula (1) in which
Ri. represents an -alkyl-CH,OH group; these compounds will be referred io

hereinafter as compounds of formula (LXXX).

Scheme 26 (Method No. 14):

0 “{- Ary }—alioft~CODEL _ Al -@_’ i
e '@As. Fa Y RE e
. R R Ry , "
(LW {L00%)

in Scheme 26, the derivatives (LXXX) are obtained by reductionr 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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a solvent or mixture of solvents, such as tetrahydrofuran, ether or toluéne. at a

temperature varying from -78°C to 40°C.

Scheme 27 explains in detail a synthesis of the compounds of formula (1) in which
R, is a hydrogen and Ry is a -CN group; these compounds are referred to
hereinafter as compounds of formula (LXXXI). '

Scheme 27 {Method No. 15):

{LXXX1T)
In Scheme 27, the derivatives (LXXXI) are obtained by dehydration of the primary
amide functional group of the compound (LXXXII) to give a nitrile functional group
using a dehydrating agent, such as trifluoroacetic  anhydride,
trifluoromethanesuiphonic anhydride, SOCI,, POCI; or P;Os, in a solvent or mixture
of solvenis, such as dichloromethane, dioxane, dichioroethane 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 (Vill) in
which A is a bond, Arq is a pyridine group and Ar; is & piperidine group; these
compounds will be referred to hereinafter as compounds of formula (LXXXIIT).
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Scheme 28:
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In Scheme 27, the compounds of formula (LXXXV)} can be prepared by conversion

5 of the bromo functional greup of the compounds {LXXXiV) to a boronic ester

derivative (LXXXV) by reaction with bis(pinacolato)diboron in the presence of a

palladium complex, such _ as [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(li), in the presence of a base,

such as potassium acetate and lithium chloride, in a solvent or mixture of soivents,

10 such as dichloromethane, dioxane or dimethyl suiphoxide, at a temperature

varying from ambient temperature to 100°C. In a second stage, the derivatives

(LXXXVII} can be obtained by a coupling reaction between the derivative (LXXXV)

and a compound (LXXXVI) exhibiting a leaving group V (for example a halogen, a

triflate or a nonaflate) in the presence of an organometallic catalyst, such as a

15  palladium derivative, in the presence or absence of a phosphine, such as

tricyclohexylphosphine or triphenyiphosphine, in the presence of a base, such as

sodium carbonate, potassium carbonate or potassium fiuoride, in a solvent or

mixture of solvents, such as dioxane, dimethylformamide, ethyiene glycol dimethyl

ether, tetrahydrofuran or water, at a temperature 'varying from ambient

20 temperature _to 100°C. In the final stage, the double bond of the compound
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{LXXXVHl) is subjected to a2 hydrogenation reaction in the presence of an

organometaliic catalyst, such as a palladium derivative (for example 10% Pd

deposited on charcoal, or Pd (OAc),), in a solvent or mixiure of solvents, such as

methanol, ethanol or ethyl acetate, at a temperature varying from ambient

temperature to 80°C. '

Scheme 29 explains in detail a synthesis of the compounds of formuta (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 R is an alkyl sulphone group connected to
the other nifrogen atom of the piperazine; these compounds will be referred to
hereinafter as compounds of formula (LXXXVII).

Schemse 28:

R1a. Rzl 0\ /A“Wi R1a. Rz‘ |
o
NN W oo o/ \Jﬂ_ﬁ._w
R Ry Rae - R Ry Rae ﬁ_}
LSOV

(LX)

In Scheme 29, the derivatives (LXXXVII) are obtained by a reaction of Michael
type between the compound (LXIl) and the Michael 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 (LXXXVIH). '

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 which are known to a pefson skilled in the art. |

The invention, according to another of its aspects, also has as subject-matter the
compounds of formuiae (I1), (IV), (XXVII), (XXXIX), XKV, (XL, (XL, (L),
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(L), (LVI1), (LVI), (LX), (LXIH), (LXVII), (LXXIV) and (LXXV) defined above. These
compounds are of use as intermediates in the synthesis of the compounds of
formuia (). '

The following examples describe the preparation of some compounds in
accordance with the invention. These examples are not limiting and serve on'!y to
illustrate the present invention. The numbers of the compounds exemplified refer
to those given in the table below, in which the chemical structures and the physical
properties of some compounds according to the invention are illustrated.

The following abbreviations and molecular formulae are used:

°C Degrees Celsius

DME * dimethoxyethane

DMF dimethylformamide
DMSO dimethyl sulphoxide

h hour(s)

Hz dihydrogen

H0 water

HCl _ hydrochloric acid

KoCO,3 potassium carbonate
LC/MS liquid chromatography/mass spectrometry -

- mi mitlilitre(s)

‘mmol ~ milimole(s)

MHz megahertz

MgSO, | magnesium sulphate

N normal

NMP N-methylmorpholine
NaHCOa sodium hydrogencarbonate
Pd/C palladium-on-charcoal
P05 phosphorus pentoxide
ppm parts per million

psi pounds per square inch

| SO, | sulphur dioxide
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Example 1: 4-[4-(Pyrimidin-2-yimethoxy)phenyl]-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid adamantan-2-ylamide (compound No. 3)

T B

M N0

1.1: tert-Butyl ester of 4-(4- hydroxyphenyl)—3 4-d|hydro-2H-qu1noxahne-1 carboxyhc
acid

0.3 g of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid terf-butyl ester, 0.183 g of
4-bromophenol, 0.0079 g of 2'-(dimethylamino)-2-biphenylyl-palladium(li) chioride
dinorbornylphosphine compiex and 0.363 g of potassium triphosphate in 3.4 ml of
ethylene glycol dimethyl ether are placed under an inert atmosphere. 4.16 mi of
Jithium bis(trimethylsilyl)amide and 2.17 ml of ethylene glycol dimethy! 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 hydrochloric 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 chloride 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 dichioromethane ‘
varying from 0% to 2.5%‘. 0.34 g of the fert-butyl ester of 4-{4-hydroxyphenyl)-3,4-

dihydro-2H-guinoxaline-1-carboxylic acid is obtained.
M+H" = 327

1.2: 1-{4-(Pyrimidin-2-yimethoxy)phenyi}-1,2,3,4-tetrahydroquinoxaline

0.3 g of the ferf-Butyl ester of 4-(4-hydroxyp_henyl)-3,4—dihydro~2H-quinoxaline—1-
carboxylic acid is placed in 4.6 mi of dimethylformamide under nitrogen. 0.167 g of
2-(chloromethyl)pyrimidine and 0.508 g of potassium carbonate are added. The
reaction mediurh 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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sodium chloride solution, dried over magnesium sulphate and concentrated to
dryness. The crude product obtained is chromatographed on silica gel, elution
being carried out with a gradient qf methanoli in dichloromethane varying from 0%
to 9/1. 0095g of 1{4-(pyrimidin-2-yimethoxy)phenyl}-1,2,3,4-tetrahydro-
quinoxaline is obtained.

M+H" = 319

1.3: 4-[4-(Pyrimidin-2-yimethoxy)phenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid adamantan-2-ylamide

0.095g of 1-[4-(pyrimidin-2-yimethoxy)phenyl]-1,2,3,4-tetrahydroquinoxaline is
placed in 3 mi of dichloromethane at 0°C under nitrogen. 0.09 ml of triethylamine
and 0.031 g of triphosgene are added. The mixture is stired at ambient -
temperature for 2 h 30, 0.01g of triphosgene is then added and stirring is
maintained for 2 h, 0.12 ml of triethylamine and 0.062 g of adamantan-2-ylamine
hydrochloride are then added. Stirring is maintained at ambient temperature for
1 h. After hydrolysis, the reaction medium is extracted with ethy! acetate until the
aqueous phase has been completely extracted. The organic phases are combined,
washed w_ith a saturated aqueous sodium chloride solution, dried over magnesium
sulphate and concentrated 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 9/1. 0.03 g of 4-[4-(pyrimidin-2-
yimethoxy)phenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid adamantan-2-
ylamide is obtained, which is triturated from a mixture of ethyl acetate and
diisopropy! ether. '

Melting point = 123-125°C; M+H" = 496; 'H NMR (de-DMSO, 400 MHz), & (Ppmy:
1.91 (bd, J =12 Hz, 2H); 1.66-1.97 (m, 11H); 2.09 (bd, J = 12 Hi, 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=8Hz, 2H), 7,39 (t, J=4.9Hz, 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-z-yl)amide
(compound No. 2) " '
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N %

2.1: 1-(4-Bromophenyl)-4-(methanesulphonyl)piperazine

7.7 ml of methanesulphonyl- chloride are added to a solution of 20 g of 1-(4-
bromophenylipiperazine and 17.34ml of triethylamine in 394 ml of
dichioromethane. The reaction medium. is stirred at ambient temperature for 4 h.
Whater is subsequently added and the organic phase is washed twice with water
and dried over magnesium sulphate and then the solvent is evaporated under
reduced pressure to result in 26.2g of 1-(4-bromophenyl)-4-(methane-
sulphonyl)piperazine. The product is subsequently used- as is without other
purification. '
M+H" = 321.4

2.2 ‘ten‘-ButyI ester of 4-[4-(4-(methanesulphonyl)piperazin—1-yl)phenYl]—3.4-‘

 dihydro-2H-quinoxaline-1-carboxylic acid

11.8 g of sodium tert-butoxide, 0.737 g of palladium dlacetate and 0.664 g of _
tri{tert-butyl)phosphine are added to a solution of 19.23 g of 3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ferf-butyl ester and 26.2 g of 1-(4-bromophenyl)-4-
{methanesulphonyl)piperazine in 410 ml of xylene. The reaction medium is heated
at 150°C for 4 h and then water and ethyl acetate are subseqﬁently 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 sifica gel with a gradient of heptane/ethyl acetate mixture
from 8/2 to 0/1. 31 .S g of terf-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

31.5g of the tert—butyl ester of 4-[4- (4—(methanesulphonyl)plperazm 1-ylyphenyl}-
3 4-d1hydro-2H-qumoxaI|ne-1—carboxylic acid are placed in 400ml of
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dichloromethane and then 333 mi of 4N hydrochloric acid in dioxane are added.

After stirring .-for 16 h under an inert atmosphere, the solvents are evaporated

‘under reduced pressure. Water, a saturated aqueous sodium hydrogencarbonate

solution and dichloromethane are added. The aqueous sodium phase is extracted
twice with dichloromethane. The organic phases are combined, washed with water
and dried over magnesium sulphate and then the solvent is evaporated under
reduced pressure. 23.2g of 1-[4-{4-(methanesulphonyl)piperazin-1-yl)phenyl]-
1,2,3,4-tetrahydroquinoxaline are obtained. The product is subsequently used as is
without other purification.

M+H"=373.5

2.4: trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid {5-hydroxyadamantan-2-yl)amide

06g of 1-[4-(4-(methanesulphonyl)piperazin-1-yl)phenyl]-1,2,3,4-tetrahydro-
quinoxaline is placed in 5 ml of dichloromethane at 0°C under nitrogen. 0.45 mi of
triethylamine and 0.192 g of triphosgene are added. The mixture is stirred at
ambient temperature for 3 h, 15 mi of dimethylformamide, 0.45 mi of tristhylamine
and 0.427 g of 4-aminoadamantan-1-ol hydrochloride are then added and stirring
is maintained for 18 h. 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 sodium chioride solution,
dried over magnesium sulphate and concentrated to dryness. The crude product
obtained is chromatographed on silica gel, elution being carried out with a gradient
of methancl and ethyl acetate in dichloromethane varying from 0/0/1 to 2.5/0.5/7.
0.24 g of trans-4-[4-(4-{methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide is obtained, which
product is triturated from a mixture of ethyl acetate and diisopropy! ether.

Melting point = 160°C; M+H" = 568; 'H NMR (dg-DMSO, 400 MHz}, & (ppm): 1.38
(bd, J = 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), 6.52
(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=9 Hz, 1H); 7.28 (d, J=7.9

‘and 1.5 Hz,1H).
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Exampls 3: trans-4-{4-(4-(Ethanesulphonyl)piperazin-1-yi)phenyl}-3,4-

dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-z_-yl)amide

(compound No.°34) |

0
\%g—u )

AN ”\_,«”‘<0 |
' H-@»won

3.1: 4-(4-Bromophenyl)piperazine-1-carboxylic acid benzyl ester

5 g of 4-bromophenylpiperazine are placed in a 500 ml three-necked flask under a
nitrogen atmdsphere. 4.34 mi of tristhylamine are added. The mixture is cooled in
an ice bath and 3.24 mi of benzyl chioroformate are added. The mixture is allowed

to return to ambient temperature. It is diluted with dichloromethane and then gentie

hydrolysis is carried out. The aqueous phase is extracted with dichloromethane.
The organic phases are combined, washed with a saturated NaCl solution, dried

. over sodium sulphate, then filtered through a sintered glass filter and concentrated

under vacuum. 8.43g of 4-(4—bromophenyi)piperazine-1-carboxylic acid benzyl
ester are obtained.
M+H'=376

3.2; 4-[4-(4-(Benzyloxycarbo_nyl)pi perazin-1 —yl)phenyl]—3,4—dihydro-2H-q.uinoxaline-
1-carboxylic acid tert-butyl ester | |

8.43 g of 4~(4-bromophenyl)piperazine-1-carboxylic acid benzyl ester are placed in
a 500 m! three-necked flask under a nitrogen atmosphere. 170 ml of anhydrous o-
xylene, 5.01 g of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid fert-butyl ester and
then 3.08 g of sodium téd-butoxide are added, foliowed by 0.48 g of palladium
acetate, and then the addition is completed with 0.53 ml 'of tri(tert-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
glass fiter and concentrated under vacuum. 8.9 g of 4-[4-(4-
(Benzyloxycarbonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-q uinoxaline-1-carboxylic
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acid tert-buty! ester are obtained after purification on a silica column, efution being

carried out with a gradient of heptane/ethy! acetate solvent varying frorh 95/5 to

60/40).

M+H"=529

3.3: 4—[4-(3,4-Dihydro-2H-quinoxaiin-1-yl)phenyl]piperazine—1-carboxyiic acid
benzyl ester

8.9g . of 4-{4-(4-(benzyloxycarbonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid ftert-butyl ester are placed in 220 ml of
dichloromethane. 55 ml of a 4N solution of hydrochloric acid in dioxane are slowly
added at 0°C. The mixture is stirred for 5 minutes under cold conditions and then it
is -allowed to return to ambient temperature. The reaction mixture is stirred at
ambient temperature for 18 h and is then diluted with dichloromethane. A
saturated aqueous sodium carbonate solution is added and then the addition is
continued with solid sodium carbonate until a pH = 7-8-is reached. The aqueous
phase is extracted with dichloromethane. The organic phases are combined,
washed with _watér, dried over sodium sulphate, filtered through a sintered glass
fitter and concén_trated under vacuum. 7.2 g of 4-[4-(3,4-dihydro-2H-quincxalin-1-
yl)phenyl]piperazine-1;carboxylic acid benzyl ester are obtained in the form of an

ol .

M+H"=429

3.4: trans-4-{4-[4-(5-Hydroxyadamantan-2—y|carbamoy|)-3.4—dihydro-2H-quinoxa|in-
1-ylJphenyl}piperazine-1-carboxylic acid benzyl ester

4g of 4-[4-(3,4-dihydro-2H-quinoxalin-1-yl)phenyllpiperazine-1-carboxylic acid
benzyl ester are introduced into 93 m! of anhydrous dichioromethane in a 250 ml
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 stired
at ambient temperature for 1 h and 1.56 of trans-4-aminoadamantan-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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hydrogencarbonate solution. The:- aqueous phase is- extracted with
dichloromethane. The organic phases are combined, washed with water, dried
over sodium sulphate, filtered through a sintered glass filter and evaporated to
dryness. 2.34 g of trans-4-{4-[4-(5-hydroxyadamantan-2-yicarbamoyl)-3,4-dihydro-
2H-quinoxalin-1-yljphenyl}piperazine-1-carboxylic acid benzyl ester are obtained.
M+H'=622

3.5: trans-4-(4-(Piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxatine-1-carboxylic acid
(5-hydroxyadamantan-2-yt)amide

4149 of  trans-4-{4-[4-(5-hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxalin-1-yljphenyl}piperazine-1-carboxylic acid benzyl ester are placed in a
250 ml three-necked flask under inert atmosphere. 66 ml of methanol, then 1.66 g
of ammoniurh formate, followed by 1.40 g of 10% Pd/C (50% in water), are added.
The mixture is brought to reflux of the methanol for one hour and then brought
back to ambient temperature. The mixture is filtered through a Whatman filter

-under an inert 'atfnosphere and then the filter is rinsed numerous times with

methanol. The methanol is evaporated under reduced pressure. The residue is
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 giass filter and evaporated under reduced pressure. 3.15 g of trans-4-
(4-(piperazin-1-yhphenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid {5-hydroxy-
adamantan-2-yl)amide are obtained in the form of a white solid.

M+H =488

3.6 trans-4-[4-(4-(Ethanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
‘ quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide

0.2g of trans-4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid (5-hydroxyadamantan-2-yl)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 diehloromethane and washed with a 1N

-aqueous HC! solution. The agueous phase is extracted with dichloromethane 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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evaporated under reduced pressure. 021g of trans-4-[4-(4-
(ethanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid (5-hydroxyadamantan-2-yl)amide is obtained in the form of a white solid, after
purification on a silica column, elution being carried out with a heptane/ethyl
acetate gradient ranging from 95/5 to 40/60, followed by crystallization from ethy!
ether. :

Melting point = 138-160°C; M+H" = 579; 'H NMR (400 MHz, de-DMSO), §
ppm: 7.28 (dd, J = 7.8 and 1.5 Hz, 1H); 7.16 (m, J = 9 Hz, 2H); 7.04 (m, d = 9 Hz,
2H); 6.84 (m, J = 7.8 and 1.5 Hz, 1H); 6.67 (m,-J'= 7.8 and 1.4 Hz, 1H); 6.52 (dd,
J=8.2and 1.3 Hz, 1H); 5.94 (d, J = 6.1 Hz, 1H); 4.4 (s, 1H); 3.79 (m, 2H); 3.71
(m, 1H); 3.83 (m, 2H); 3.36-3.27 (m, 4H); 3.24 (m, 4H); 3.13 (g, J = 7.9 Hz, 2H});
2.08-1.96 (m, 3H); 1.74-1.57 (m, 8H); 1.38 (m, 2'H); 1.26 {1, J = 7.9 Hz, 3H).

Example 4: trans-4-{4-[4-(2-Methoxyethanesulphonyl)piperazin-1-yljphenyl}-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-
ylyamide (compound No. 63)

"°“*-9-OO-8-§.®.OH

4.1: 4-(4-(Piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-
butyl ester |

35¢g of 4-[4-(4-(benzyloxycarbonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester are placed in a 250 ml three-necked
flask under an inert atmosphere. 66 mi of MeOH, then 1.67 g of ammonium
formate followed by 1.41 g of 10% Pd/C (50% in water), are added. The mixture is
broughf to reflux of the methanol for 1h 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 methanol is
evaporated under reduced pressure. The mixture is 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. -'2.75g of 4-(4-(piperazin-1-yl)phenyl)-3,4-
dihydro-2H-quindxaline-1'—carboxy_lic acid tert—butyl ester are obtained in the form of
a white solid. |
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M+H'=395

4.2: 4-{4-(4-(Ethenesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid tert-butyl ester

2g of 4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid
fert-butyl ester are placed in a 250 ml round-bottomed flask under an inert
atmosphere. 72 ml of anhydrous dichioromethane are added and then, at 0°C,
1.22 ml of chloroethyisulphonyl chloride are added, followed by 3.67 ml of
triethylamine. The reaction mixture is allowed to return gently to ambient
temperature. The reaction mixture is stirred at ambient temperaturs for 3 h before
being diluted with dichloromethane. The organic phase is washed with a saturated
aqueous sodium hydrogencarbonate solution and the aqueous phaée is extracted
with dichloromethane. The organic phases are combinéd and washed with waier,
then dried over sodium sulphate, filtered through a sintered glass filter and
concentrated under reduced pressure. 1.01g of 4-[4-(4-(ethene-
sulphonyl)piperazin—1—yl)phenyi]—3,4—dihydro~a2H-quinoxaliné-1-carboxyﬁc acid tert-
butyl ester are obtained in the form of a white solid, after purification on a silica
column, elution being carried cut with a heptane/ethyl acetate gradient vai*ying
from 95/5 to 40/60. |

M+H"=485

4.3: 4-{4-[4-(2-Methoxyethanesulphonyl)piperazin-1 -yl]phenyl}-'3,4—dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester '

03g of 4-[4-(4-{ethenesulphonyl)piperazin-1-yl}phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid fert-butyl ester is placed in a 100 ml three-necked
flask under an inert atmbsp_here. 23.5 mi of 0.5N sodium methoxide in methanol
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
dichloromethane. The organic phase is washed with a saturated aqueous

- ammonium chloride solution. The aqueous phase is exiracted with

dichloromethane. The combined organic phases are washed with water, dried over
sodium sulphate, filtered through a sintered glass filter and concentrated under
vacuum. 0.3g of 4-{4-[4-(2-methoxyethanesulphonyl)piperazin-1-yi}-phenyl}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid fert-butyl is obtained in the form of a
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white solid.
M+H =517

4.4:1 -{4-[4-(2-MethoxyethaneSquhonyl)piperazin-1 -yilphenyl}-1,2,3,4-
tetrahydroguinoxaline - '

035g of 4-{4—[4—(2-methoxyethanesulphonyl)piperazin-‘l-yI}phenyI}'-3.4-dihydro-
2H-quinoxaline-1-carboxylic acid fert-butyl ester is placed 'in 7ml of
dichloromethane. 2.5 ml of a 4N solution of HC| in dioxane are siowly added at
0°C. The mixture is stirred for 5 minutes under cold conditions and then the
mixture is allowed to return to ambient temperature, The reaction mixture is stirred
at ambient temperature for 18 h and is then diluted with dichloromethane. A
saturated aqueous sodium hydrogencarbonate solution is added until a pH = 7-8 is
reached. The aqueous phase is extracted with dichloromethane. The 6rganic
phases are combined, washed with water, dried over sodium sulphate, filtered
through a sintered glass filter and concentrated under reduced pressure. 0.246 g
of 1-{4-{4-(2-methoxyethanesulphonyi)piperazin-1-yilphenyl}-1,2,3,4-tetrahydro-
quinoxaline is obtained in the form of an oil. |

. M+H'=417

20

25

30

4.5: trans—4-{4—[4-(2—Methoxyethanesulphonyl)piperazin-‘l-yl]phenyl}-3,4—dihydro-
2H-quinoxaline;1-carboxylic acid (5-hydroxyadamantan-2-ylJamide

0246g  of 1-{4-[4-(2-methoxyethanesulphonyl)piperazin-1-yllphenyl}-1,2,3,4-
tetrahydroquinoxaline is placed in 6 ml Qf anhydrous dichioromethane in a 50 ml
three-necked flask under an inert atmosphere. 0.33 ml (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 stirred at ambient temperature overnight, the
mixture of solvents is then evapbrated under reduced pressure and the residue is
taken up in water. Dilution is carried out with dichioromethane. The organic phase

is ~ washed with water and then with a -saturated. agueous 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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reduced pressure. 0.04 g of trans-4-{4-[4-(2-methoxyethanesulphonyl)piperazin-1-
yliphenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-
yl)amide is obtained in the form of a white solid, after purification on a silica

column, elution being carried out with a - dichloromethane/methanol/aqueous

ammonia gradient varying from 1/0/0 to 99/1/0.1. . :

M+H" = 610; 'H NMR (400 MHz, dg-DMSO) & ppm: 7.28 (dd, J = 7.9 and
1.5 Hz, 1H); 7.16 (m, J = 8 Hz, 2H); 7.04 (m, J = 9 Hz, 2H); 6.84 (m, J = 7.8 and
1.6 Hz, 1H); 6.67 (m, J = 7.6 and 1.6 Hz, 1H); 6.51 (dd, J = 8.3 and 1.4 Hz, 1R),
5.94 (d, J = 6.3 Hz, 1H); 4.40 (s, 1H); 3.79 (m, 2H); 3.70 (m, 3H); 3.53 (m, 2H);
3.39 (t, J = 6 Hz, 2H); 3.34-3.27 (m, 7H); 3.24 (m, 4H); 2.02 {m, 3H}); 1.74-1.58 (m,
8H); 1.38 (m, 2H).

- Example §: 4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-

quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide (compound
No. 12)

— ° |
"*§-N J—O—N ‘—’N_{u @ gﬂ'{z

o)

5.1: 4- Amlnoadamantane-1-carboxyhc acid methyl ester
5 g of 4-oxcadamantane-1-carboxylic acid methyl ester are piaced in 26 mi of

methanol un.der nitrogen. 86 ml of a 7N solution of ammonia in methanol are.

added The reaction medium is stirred for 18 h, 4 g of sodium borohydride are then
added at 0°C and the reactlon medium .is stired for. a further 3 h. After
concentratlng 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 combined, dried over magnesium sulphate and concentrated to
dryness. The drude proddct obtained is chromatographed on silica gel, elution
béing cémed 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-aminoadamantane-1-carboxylic acid methy!l ester

are obtained in the form of a mixture of cisftrans (1/3) isomers. .
M+H'=210
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52 4-({4~[4-(4-(Methanesulphonyl)piperazin-_‘T -yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carbonyi}amino)adamantane-1-carboxylic acid methyl ester

1.2g of. 1-{4-(4-(methanesulphonyl)piperazin-1-yl)phenyi]-1,2,3,4-tetrahydro-
quinoxaline are placed in 32 ml of dichloromethane at 0°C under nitrogen. 0.99 ml
of triethylamine and 0.38'g of triphosgene are added. The mixture is stirred at
ambient temperature for 4 h, then 24 ml of dimethylformamide, 1.35ml of
tristhylamine and 0.742g of a cis/trans-4-amino-adamantane-1-carboxylic acid
methyl ester (1/3) mixture are added and stirring is maintained for 18 h After
hydrolysis, the reaction medium is extracted three times with ethyl acetate. The
organic bhases are combined, washed with a saturated aqueous sodium chloride
solution, dried over magnesium sulphate and concentrated to dryness. The crude
product obtained is chromatographed on silica gel, elution being carried out with a
gradient of heptane/ethyl acetate/methanol solvent from 1/0/0 to 4/5/1. 1.81 g of a
cis/trans (1/3) mixture of 4—({4-[4—(4-(methanesulphonyl)piperazin-‘l-yl)phenyl]-3.4-
dihydro-2H-quinoxaline-1-carbonyl}amino)adamantane-1-carboxylic acid methyl
ester are obtained.

M+H"=608

5.3: trans-4-({4-[4-(4-(Methanesuiphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carbonyl}amino)adamantane-1-carboxylic acid

1.85g of 4-({4-[4-(4-(methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carbonyl}armino)adamantane-1-carboxylic - acid 'methyl ester are
placed in 27 m| of a tetrahydrofuran/methanoliwater (1/1/1) mixture and 0.193 g of
lithium hydroxide monchydrate 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 dichioromethane are added. The aqueous phase is
acidiﬁe;i 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 magnesium sulphate and
concentrated to dryness. The crude product obtained is chromatographed on silica
gel, elution being carried out with a he’ptane/éthyl acetate/methancl (4/5/1) mixture,
‘and is then rechromatographed on silica gel, elution being carried out with a
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- gradient of dichloromethane/acetone/methanol solvent from 1/0/0 to 4/5/1. After

crystallizing from ethyl acetate, 05g of trans-4-({4-[4-(4-
(methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carbonyl}amino)adamantane-1-carboxylic acid is obtained.

M+H"=594 |

3.4: 4-{4-(4-(Methanesulphonylipiperazin-1-yl)phenyi]-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid (5-carbamoyladamantan-2-yl)amide

10.39 of trans-4-({4-[4-(4-(methanesulphonyl)piperazin-1-yt)phenyl]-3,4-dihydro-
2H-quinoxaline-1-carbonyl}amino)adamantane-1-carboxylic acid are placed in
8.5 ml of dimethylformamide, and 0.3 ml of a 7.5N solution of ammonia in water,
0.136 g of 1-hydroxybenzotriazole, 0.29g of 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride and 017 ml of
diisopropylethylamine are added. The reaction medium is stirred for 3 h and then
water is added. The aqueous phase is extracted twice with ethyl acetate. The
organic phases are combined, dried over magnesium sulphate and concentrated
to dryness. The crude product obtained is chromatographed on silica gel, elution
being carried out with a gradient of dichioromethane/acetone/methanol solvent
from 1/0/0 to 70/25/5. 0.171g of trans-4-[4-(4-(methanesulphonyl)piperazin-1-
yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-carboxylic acid {5-carbamoyladamantan-2-
yl)amide is obtained. ' | |
Meiting point = 247-250°C; M+H" = 593; 'H NMR (300 MHz, ds-DMSQ) & ppm:
7.29 (d, J = 7.9 Hz, 1H); 7.18 (m, 2H); 7.04 (m, 2H); 6.97 (m, 1H); 6.83 (m, 1H); |
8.68 (m, 2H); 6.5 (m, J = 8.5 Hz, 1H); 6.0 (d, J = 6.6 Hz, 1H); 3.77 (m, 3H); 3.53
(m, 2H); 3.25 (m, 8H); 2.94 (s, 3H); 2.02-1.63 (m, 11H); 1.46 (m, 2H).

Example 6: trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid (5-fluoroadamantan-2-yl)amide

9] .
/N C Q E.’O
—G—N N N N
g ol ﬁ-@""" F

(compound No. 40)
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0.2g of trans-4-[4-(4-(methanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide (Example 2) is
placed in 7 ml of dichloromethane at 0°C under nitrogen. 0.09 mi of
(diethylamino)sulphur trifluoride is added. The mixture is stired at ambient
5 temperature for 2h and then ice and a saturated sodium hydrogencarbonate
solution are added. The mixture is extracted three times with dichloromethane. The
organic phases are combined, washed with water and then with a saturated
aqueous sodium chloride soiution, dried over magnesium sulphate and
concentrated to dryness. The crude product obtained is chromatographed on silica
10 gel, elution being carried out with a gradient of dichioromethane/ethyl
acetate/methanol solvent varying from 1/0/0 to 7/2,5/0.5. After crystallizing from
* ethyl acetate, 0.0T g of trans-4-{4-(4-(methanesulphonyl)piperazin-1-yl)phenyl]-3,4-
dihydro-2H-quinoxaIirie-1—carboxylic acid  (5-fluoroadamantan-2-yl)amide s
- obtained.

15 Melting point = 165-200°C; M+H" = 568, 'H NMR (400 MHz, de-DMSQ) &
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 = 7.7 and 1.5 Hz, 1H); 6.67 (m, J = 7.7 and 1.5 Hz, 1H); 6.51 (dd, J =
8.1 and 1.3 Hz, 1H); 6.03 (d, J = 5.8 Hz, 1H); 3.79 (m, 3H); 3.54 (m, 2H); 3.27 (m,
8H); 2.94 (s, 3H); 2.24-2.12 (m, 3H); 1.99-1.82 (m; 6H); 1.70 (m, 2H); 1.43 (m,

20  2H).

Example 7: trans~(4-{4-[4-(5-Hydroxyadamantan-2-ylcarbamoyl}-3,4-dihydro-
2H-quinoxalin-1-yl}phenyli}piperazine-1-sulphonyl)acetic acid (compound
25 No. 49) | '

" QOH

0 _
L0053
§—N N N N
o TN \—/ _<N_®.
HO | N
0
7.1: trans-(4-{4-[4—(5-Hydroxyadamantan-2-ylcarbamoyl)-3,4_—dihydrb-2 H-
'quinqxalin-1 -yllphenyl}piperazine-1-sulphonyl)acetic acid ethyl ester ‘
-~ 035¢g of tra_ns-4-(4—(piperazin—1—_yl)phenyl)-3,4-dihydro-2H#quinoxa!ine-1-
30 carboxylic acid (5-hydroxyadamantan-2-ylJamide (intermediate 3.5) is placed in
55ml of dichloromethane. 0.15mi of triethylamine and then 0.154g of
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chlorosulphonylacetic acid ethyl ester are added. The mixture is stirred at ambient.

temperature for 3 h, is then diluted with dichloromethane and washed with- water.

The organic phase is dried over sodium sulphate and then evaporated under

reduced pressure. 0.055 g of trans-(4-{4-{4—(5-hydroxyadamantan—2—ylcarbamoyl)-
3,4-dihydro-2H-quinoxalin-1-yf]phenyl}piperazine—1--s_ulphonyl)acetic acid ethyl
ester is obtained in the form of a white solid, after purification on a silica column,
elution being carried out with a dichloromethane/msthanol/aqueous ammonia
gradient varying from 99/1/0.1 to 94/6/0.6, and C18 reverse phase purification,
elution being carried out with a water/acetonitrile gradient varying from 90/10 to

5/95,

M+H"=638

7.2; t_rans—(4-{4-[4-(5-Hydroxy.adamantan-2—ylcarbamoyi)—3,4—dihydro-2H-

-quinoxalin-1-yllphenyl}piperazine-1-sulphonyljacetic acid

0.041g of trans-(4-{4-[4-(5-hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxalin-1-yi]-phenyl}piperazine-1-sulphonyi)acetic acid ethyl ester is placed in
1 ml of a tetrahydrofuran/methanci/water (2/1/1) mixture and 0.008 g of lithium
hydroxide monohydrate is added. The reaction medium is stirred for 2 h. The
organic. solvents are evaporated under reduced préssure and water is added. The
mixture is acidified with a 10% aqueous citric acid solution until a pH = 6 has been
reached and is then extracted with dichloromethane. The organic phase is dried
over sodium sulphate and concentrated to dryness under reduced pressure.
0.015g .of trans-(4-{4-{4-(5-hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H- |

-quinoxalin-1-yllphenyl}piperazine-1-sulphonyl)acetic acid is obtained.

M+H"= 610; "H NMR (400 MHz, ds-DMSO) 8 ppm: 13.28 (s, 1H), 7.29 (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,

1H); 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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Example 8: trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-

dihydro-2H-quinoxaline-1-carboxyiic acid (5-{hydroxymethyl)Jadamantan-2-

—ﬁ“CGS%%N_@/

yl)amide {compound No. 21)

0.7 g of intermediate 5.2 is placed in 11 mi of tetrahydrofuran and then 2.3 ml of a
1N solution of lithium aluminium hydride in ether are added at 0°C. The reaction
medium is stirred at ambient temperature for 2 h. Water and ethyl acetate are
added. The aqueous phase is extracted three times with ethyl acetate. The organic
phases are combined, washed with water, dried over magnesium sulphate and
concentrated to dryness. The crude product obtained is chromatographed twice on
silica gel, elution being carried out, for the first purification, with a gradient of
dichloromethane/acetone/methanol solvent varylng from 1/0/0 to 85/15/3 and then,
for the second purification, with a gradient of dlchloromethanelacetonelmethanoi
solvent varying from 1/0/0 to 90/10/2. After crystaliizing from ethanol, 0.415 g of
trans-4-{4-(4-(methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
guinoxaline-1-carboxylic  acid (5-(hydroxymethyl)adamantan-2-yllamide  is
obtained, _

Melting point = 160°C; M+H" = 580; 'H NMR (400 MHz, de-DMSO) 3 ppm: 7.28
(dd, J = 7.9 and 1.5 Hz, 1H); 7.15 (m, J = 9 Hz, 2H), 7.03 (m, J = 9 Hz, 2H)'683'
{m, J =77 and 1.5 Hz, 1H); 6.66 (m, J = 76and14Hz 1H ); 6.51 (dd, J = 8.3
and 1.3 Hz, 1H); 596(d J= 6.7 Hz, 1H); 4.31 (m 1H); 377(m 2H); 3.69 (m, 1H);
3.52 (m, 2H); 3.25 (m, 8H); 2.99 (d, J = 5.8 Hz, 2H); 2.93 (s, 3H); 1.94 (m, 2H);
1.82 (m, 1H); 1.69 (m, 2H); 1.54-1.37 (m, 8H).

Example 9: trans-4-{4-[4-(2-Hydroxyethanesuiphonyl)piperazin-1 -yllphenyl}-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-
yl)amide (compound No. 75)

o — : : O '
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0.145 g of intermediate 7.1 is placed in 2.3 ml of tetrahydrofuran and then 0.14 ml
of a 2N solution of lithium aluminium hydride in tetrahydrofuran is added at 0°C.
The reaction medium is stirred at ambient temperature for 18 h. S5 mi of a 10%
solution of potassium hydrogensulphate in water are subsequently added at 0°C
and the medium is left stirring at the same temperature for 20 minutes. The
heterogeneous mixture is filtered and then the aqueous phase is extracted with
ethyl acetate. The organic phase is washed with water, dried over magnesium
sulphate and concentrated under reduced pressure. The crude product obtained is
chromatographed on silica gel, elution being camied out with a gradient of
dichloromethane/methanoclfaqueous ammonia solvent from 1/0/0 to 90/10/1.
0.003g of trans-4-{4-{4-(2-hydroxyethanesulphonyl)piperazin-1-yljphenyl}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)Jamide is
obtained. ‘ |
M+H" = 598; 'H NMR (400 MHz, d-DMSO) 8 ppm: 7.28 (dd, J = 7.8 and 1.5 Hz,
1H); 7.6 (m, J = 9 Hz, 2H); 7.04 (m, J = 8 Hz, 2H); 6.84 (m, J = 7.8 and 1.5 Hz,
1H); 6.67 {m, J = 1.3 Hz, 1H }; 6.51 (dd, J = 8.3 and 1.4 Hz, 1H); 5.94 (d, J = 6.2
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).

Example 10: trans-4-[4-(4-Hydroxypiperidin-1-yl)phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide (compound
No. 51) |

10.1: 8-(4-Bromophenyl)-1,4-dioxa-8-azaspiro[4.5]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 foluene and then 008 g of
tris(dibenzylideneacetone)dipalladium(0), 0.061 g of 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene and 0.255 g of sodium terf-butoxide are added. The reaction
medium is brought to reflux of the solvent for 4 h. Ethyl acétate is subsequently

added and the mixture is washed twice with water and once with a saturated
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aqueous sodium chloride solution. The organic phase is dried over magnesium
sulphate and concentrated under reduced pressure. The crude product obtained is
chromatographed on silica gel, elution being carried out with a heptane/ethyi
acetate (4/1) solvent mixture. 0.31g of 8-(4-bromophenyl)-1,4-dioxa-8-
azaspiro[4.5]decane is obtained.

M+H"'= 300

10.2: 4-[4-(1,4-Dioxa-8-azaspiro[4.5]dec-8-yl)phenyl(]-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid tert-butyl ester ' :

0.31 g of 8-(4-bromophenyi)-1,4-dioxa-8-azaspiro[4.5]decane is placed in 5 ml of
anhydrous o-xylene. 0.24 g of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-
butyl ester is added, then 0.15 g of sodium terf-butoxide is added, followed by
0.009 g of palladium acetate, and then the addition is completed with 0.0084 g of
tri(fert-butyl)phosphine. Thé reaction mixture is heated at 150°C for 4 h, then the
heating is halted and the mixture is brought back to ambient temperature. Ethyl -
acetate is added and the mixture is washed twice with water and then twice with a
saturated aqueous sodium chloride solution. The organic phase is dried over
sodium sulphate and concentrated under reduced pressure. The crude product
obtained is chromatographed on silica gel, elution being carried out with a
heptanefethyl acetate (4/1) solvent mixture. 0.27g of 4-[4-(1,4-dioxa-8-
azaspiro[4.5]dec-8-yl)phenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic ~ acid teri-
butyl ester is obtained. ' '
M+H"=452

10.3: 1-[4-(1 ,4—Dioxa-B—azaspiro'[4.5}dec-8~yl)phenyi]-1 ,2,3,4-tetrahydroquinoxaline
0.27g of 4-[4-(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 mi of a 4N solution of
hydrochloric 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-azaspiro[4.5]dec-8-yl)phenyl}-1,2,3,4-tetrahydroquinoxaline is obtained.
M+H'=352 ' '
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10.4; trans-4-[4-(1 ,4-Dioxa-8-azaspirof4.5]dec-8-yl)phenyl]-3,4-dihydro-2H- -
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amidé '

0.21g of trans-1-[4-(1,4-dioxa-8-azaspiro[4.5]dec-8-y!)phenyl]-1,2,3,4-tetrahydro-

quinoxaline is placed in 5 ml of dichloromethane at 0°C under nitrogen. 0.33 mi of
triethylamine and 0.071 g of triphosgene are added. The mixture is stirred at
ambient temperature for 3 h, 1 mi of dimethylformamide and 0.1g of trans-
4-aminoadamantan-1-ol are then added and stirring is maintained for 3 days. The
reaction medium is washed with a saturated agueous sodium hydrogencarbonate
solution. The organic phase is dried over magnesium sulphate and concentrated to
dryness. The crude product obtained is chromatographed on silica'gel, elution
being carried out with a gradient of a dichloromethane/methanol (99/1 to 96/4).
mixture. 0.21g of trans-4-[4-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)phenyi]-3,4~
dihydro-2H-quinoxaline-1-carboxylic acid = (5-hydroxyadamantan-2-yllJamide is
obtained. _ | '
M+H'=545.7

10.5: trans-4-[4-(4-Oxopiperidin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide

0.20g of trans-4-[4-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)phenyi]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide is placed in 4 mi of
a 5N solution of hydrochioric acid in water. The reaction medium is stirred for 36 h
and then neutralized at 0°C with a saturated agueous sodium hydrogencarbonate
solution. The aqueous phase is extracted three times with dichicromethane. The
organic phases 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 dichloromethane/methanol (98/2 to 97/3)

-mixture. 0.145g of trans 4-[4-(4-oxopiperidin-1-yl)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-yl)amide
0.145g of ftrans-4-[4-(4-oxopiperidin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaiine-1-
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carboxylic acid (5-hydroxyadamantan-2-yl)amide is placed in 2.9 ml of methanol
and then 0.015 g of sodiufn borohydride is added at 0°C. The reaction medium is
stirred at ambient temperature for 4 h. Water is subsequently added at 0°C and
the mixture is concentrated under reduced pressure. The crude product obtained
is chromatographed on silica gel with a dichloromethane/methanol (98/2 to 96/4)
solvent gradient. 0.058 g of traris-4-[4¥(4—hydroxypiperidin-1-yl)phenyl]-3.4~dihydro-
2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide is obtained.
Melting point = 131°C; M+H” = 503; 'H NMR (400 MHz, ds-DMSO) & ppm:

~ 7.27 (dd, J = 7.7 and 1.5 Hz, 1H); 7.10 (m, J = 9 Hz, 2H); 6.99 (m, J = 9 Hz, 2H);

6.83 (m. J = 7.8 and 1.5 Hz, 1H): 6.66 (m, J = 7.6 and 1.3 Hz, 1H ); 6.49 (dd, J =
8.3 and 1.3 Hz, 1H); 5.93 (d, J = 6.2 Hz, 1H); 4.66 (d, J = 4.5 Hz, 1H); 4.40 (s, 1H),
3.78 {m, 2H); 3.71 (m, 1H); 3.64 (m, 1H); 3.53 (m, 4H); 3.28 (m, 4H); 2.86 (m, 2H);
2.02 (m, 3H); 1.84 (m, 2H); 1.74-1,57 (m, 8H); 1.49 (m, 2H); 1.38 (m, 2H).

Example 11: trans-4-[4-(4-Hydroxy-1 -(methanesulphonyl)piperidin-4-
yl)phenyi}-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxy-
adamantan-2-yl)amide (compound No. 16) '

—#—&O94@

11.1: 4-(4¥Bromophenyl)-1 -(methanesulphonyl)piperidin-4-ol

O

O

1g of 4-(4-bromophenyl)piperidin-4-ol is placed in 20 ml of dichloromethane.
0.65 ml of triethylamine and then 0.33 ml of methanesulphonyl chloride are added.
The reaction mixture is stirred at ambient temperature for 2 h. It is washed with
water and then with a saturated agueous sodium chloride solution. The organic
phase is dried over sodium sulphate and then ev_apcrated under reduced pressure.
The crude produ-ct obtained is chromatographed on silica gel, elution being carried
out with a dichloromethane/methanol (99/1) solvent mixture. 1.1g of 4-(4-
bromophenyl}-1-(methanesulphonyl)piperidin-4-ol are obtained.

M+H'=335
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11.2: trans-4-(5-Hydroxyadamantan—Z-ylcarbamoyI)—3,4-dihydro-2H-q uinoxaline-1-

carboxylic acid tert-butyl ester

-0.4 g of 3,4-dihydro-2H-gquinoxaline-1-carboxylic acid tert-butyl ester is placed in

8 ml of dichloromethane at 0°C under nitrogen. 0.69 ml of triethylamine and
0.202 g of triphosgene are added. The mixture is stirred at ambient temperature
for 3 h, then 1 ml of dimethylformamide and 0.285 g of trans 4-aminoadamantan-
1-ol are added and stirring is maintained for 18 h. The reaction medium is washed
with a saturated aqueous sodium hydrogencarbonate solution. The organic phase
is dried over magnesium sulphate and concentrated to dryness. The crude product
obtained is chromatographed on silica gel, elution being carried out with a gradient
of a dichloromethane/methanol (99/1 to 95/5) mixture. 0.54 g of trans-4-(5-
hydroxyadamantan-2-ylcarbamoyi)-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid
tert-butyl ester is obtained. '

M+H"=428

11.3: trans-3,4-Dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-
yl)amide '

054 ¢ of trans-4-(5-hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester is placed in 5 mi of a 4N solution of
hydrochioric acid 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-{msthanesulphonyl)piperidin-4-yl)phenyl]-3,4-

dihydro-2H-quinoxaline-1-carboxylic acid (5-hydr0xyadamantan-2-yl)amide '

0.210 g of 4-(4-bromophenyl)-1-(methanesulphonyi)piperidin-4-ol is placed in 4 mi
of dioxane. 0.206g 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 0.03539 of chioro(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.
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Heating is subsequently hé}ted and the reaction mixture is brought back to ambient
temperature. Water and ethyl acetate are added and then the aqueous phase is
extracted twice with ethyl acetate. The organic phases are combined, washed with
a saturated aqueous sodium chloride solution, dried over sodium sulphate and
concentréted under reduced pressure. The crude product obtained is
chromatographed on silica gel, elution being carried out with a gradient of a
dichloromethane/methanol (39/1 to 95/5) mixture. 0.114 g of trans-4-[4-(4-hydroxy-
1-(methanesulphonyl)piperidin-4-yl}phenyi]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide is obtained.

Melting point = 160°C; M+H" = 581; 'H NMR (400 MHz, ds-DMSO) § ppm: 7.54 {m,
J =8.8 Hz, 2H); 7.35 (dd, J = 7.9 and 1.5 Hz, 1H); 7.24 (m, J = 8.8 Hz, 2H), 6.88
(m,J =7.7 and 1.5 Hz, 1H); 6.75 (m, J=75and 1,4 Hz, 1H); 6.70 (dd, J = 8.2
and 1.4 Hz, 1H); 5.99 (dd, J = 6 Hz, 1H); 5.12 (s, 1H); 4.40 (s, 1H); 3.80 (m, 2H),

- 3.1 (m, 1H), 3.61 {m, 2H); 3.48 (m, 2H); 3.28 (m, 8H); 3.13 (m, 2H); 2.92 (s, 3H);

30 .

2.08-1.94 (m, 8H); 1.79-1.59 (m, 8H); 1.37 (m, 2H).

Example 12: trans-4-{4-[4~({Piperidin-4-yloxy)piperidin-1 -yl}phenyi}-s,d--
dihydro-2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide
(compound No. 102)

12.1: 41 -(4—Bromophenyl)piperidih-4-yloxy]pyridine

2g of 1-bromo-4-iodobenzene and 1.386 g of 4-(piperidin-4-yloxy)pyridine are

placed in 35 mi of toluene and then 0.324 g of
tris(dibenzylideneacetone)dipa'lladium(O), 0.245 g of 4,5-bis(diphenylphosphino)-
9,9'-dimethylxanthene and 1.019 g of sodium terf-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 agueous sodium

chioride solution. The organic phase is dried over magnesium sulphate and

. concentrated under reduced pressure. The -crude product obtained is

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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phenyl)piperidin-4-yloxy]pyridine are obtained.
M+H" = 335

12.2: 4-{4-[4-(Pyridin-4-yloxy)piperidin-1-yljphenyl}-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid-tert-butyl ester

1.2 g of 4-[1-(4-bromophenyi)piperidin4-yloxy]pyridine are placed in 20ml of
anhydrous o-xylene. 0.844 g of 3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-
butyl ester is added, then 0.519 g of sodium tert-butoxide is added, followed by
0.032g of palladium acetate, and then addition is completed with 0.029 g of
tri{tert-butyl)phosphine. The reaction mixture is heated at 150°C for 6 h. Heating is
subsequently halted, the mixture is brought back to ambient temperature and ethyl
acetate is added. The mixture is washed twice with water and then twice with a
saturated aqueous sodium chioride solution. The organic phase is dried over
sodium sulphate and concentrated under reduced pressure. The crude product
obtained is chromatographed on silica gel, elution being carried out with a gradient
of a dichloromethane/methanol (99/1 to 97/3) mixture. 1.1 g of 4-{4-[4¥(pyridin-4-
yioky)piperidin—1-yl}phenyl}-3,4-dihydro-2H-quinoxaiine—1-carboxylic‘ acid tert-butyl
ester are obtained. '

M+H"=487

12.3:1 -{4-[4-(Pyridin-4-yloxy)piperidin-1 -yllphenyl}-1,2,3,4-tetrahydroquinoxaline
119 of trans-4-{4-{4-(pyridin-4-yloxy)piperidin-1-yilphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester are placed in 15 mi of a 4N solution of
hydrochloric acid in dioxane. The reaction mixturé is stirred at ambient temperature
for 3 h. It 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
sulphaté and concentrated under vacuum. 0.87g of 1-{4-{4-(pyridin-4-
yloxy)piperidin-1-ylJphenyli}-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-
quinoxatine-1-carboxylic acid (5-hydroxyadamahtan-2-yl)amide
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0.4g of 1-{4-{4*(pyridin-4-yloxy)piperidin-1-yl]phenyl}-1,2,3,4-tetrahydroquinoxaline
is placed in 6 mi of dichloromethane at 0°C. 0.58 mi of triethylamine and 0.123 g of
triphosgene are added. The mixture is stirred at ambient temperature for 3 h, then
1.5 ml of dimethylformamide and 0.173g of trans-4-aminoadamantan-1-ol are
added and stirring is maintained for 22 h. The reaction medium is washed with a
saturated aqueous sodium hydrogencarbonate solution. The organic phase is
dried over magnesium suiphate and concentrated to dryness. The crude product
obtained is chromatographed on silica gel, elution being carried out with a
gradient of a dichloromethane/methanol (98/2 to 90/10) mixture. 0.045 g of trans-
4-{4-[4-(pyridin-4-yloxy)piperidin-1-ylJphenyl}-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5—hydroxyadamantan- -yl)amide is obtained.
M+H"=580

12.5: trans-4-{4-[4-(Piperidin-4-yloxy)piperidin-1 -yllphenyl}-3,4-dihydro-2H-
quinoxaline—1—carboxyli¢ acid (5-hydroxyadamantan-2-yl)amide

0.045g of trans-4-{4-[4-(pyridin-4-ytoxy)piperidin-1-ylJphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-ylyamide is placed in 7 ml of
ethanol in a Parr bottle. 0.005g of platinum oxide and 0.015g of para-
toluenesulphonic acid monohydrate are added. The reaction medium is stirmed
under 50 psi of hydrogen at ambient temperature for 12 h and then at 40°C for
22'h. The reaction medium is poured at 0°C over 2 ml of a 2N aqueous sodium
hydroxnde solution, filtered and then concentrated under reduced pressure. Water
and dichloromethane are added. The aqueous phase is extracted twice with
dichloromethane. The organic phases are combined, dried over magnesium
sulphate and concentrated to dryness. The crude product obtained is
chromatographed on silica gel, elutibn being carried out with a gradient of a
dichloromethane/methanol/aqueous ammonia (96/2/0.2 to 90/10/1) mixture.
0.003g of trans-4-{4-[4-(piperidin-4-yloxy)piperidin-1-yl]phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yi)amide is obtained.

M+H" = 586; "H NMR (400 MHz, ds-DMSO) & ppm: 7.27 (d, J = 7.9 Hz, H); 7.11
{m, 2H); 7(m 2H), 6.83. (m, J = 7.8 and 1.5 Hz, 1H); 6.66 (m, 1H); 649(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).



- 10

15

20

25

30

[

OL |l IL EL EL 115 sisaintuts Method 11 101. MOM I.

PO4119141 Method 11 t. poge , 3 & Method 11?
PO4116141 a, ! 02" 302, 102" 34D2 l.

Pot ool | +Hot
WO 2009/112691 | PCT/FR2009/000083
89
Example 13: trans-4-[4-(4-(Methanesulphonyl)piperazin-1 -yl)phenyi}-3,4-

dihydro-2H-quinoxaline-1-carboxylic acid (5-acetylaminoadamantan-2-
yl)amide (Compound No. 137) '

o (o] 0
I/ % /( ‘j
_ﬁ_ N\.—/N NuN N-@-m N
H H

13.1: trans-4-Aminoadamantane-1-carboxylic acid

4-Oxoadamantane-1-carboxylic acid (89, 41.2 mmol) is stirred for 19h
under an H, atmosphere in the presence of 10% pailadium-on-charcoal (0.5 g) in
160 ml of a 7N methanolic ammonia solution. The suspended solid is first of all
filtered off and washed with methanol, theh it is taken up in 200 m! of water and
the palladium-on-charcoal is filtered off. The filtrate is concentrated to dryness, the
residue is taken up in a small amount of methanol and then the white soiid is
filtered off and subsequently dried over P,0s. 5.4 g of the expected trans-4-
aminoadamantane-1-carboxylic acid are obtained.

[M+H"] = 196

13.2: trans-4-(tert'-Butoxycarbonylamino)adamantane-1-carboxylic acid

trans-4-Aminoadamantane-1-carboxylic  acid (7.74.9, 39.6mmol) is
dissolved in 70 ml of a 1N at;ueous sodium hydroxide solution and then 70 ml of
dioxane are added. Di(t-butyl) carbonate (25.9g, 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 agueous 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. 10.5¢g of the expected trans-4-(t-butoxycarbonylamino)adamantane-1-
carboxylic acid are obtained.

[M+H"] =206

13.3: . trans-‘(4-(tert—Butoxycarbonylamino)adamantan—1-yl)carbamic acid benzyl
ester

trans-4—(t-Butoxycarbonylamino)adamantane-1»carboxylic acid (2.0g,
6.77 mmol) is placed in 13 ml of anhydrous toluene under nitrogen. Triethylamine
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(1.04 ml, 7.45 mmol) is added, followed by diphenylphosphoryl azide (1.61 mil,
7.45 mmol). The reaction medium Is heated at reflux for 2h. 1N sodium
benzyloxide in benzyl alcohol (3.4 ml, 3.39 mmol) is then added. Heating at reflux
is continued for 4 h. After hydrolysis and extraction with ethyl acetate, the organic
phase is washed with a saturated aqueous scdium chloride solution, dried over
MgS0O, and concentrated to dryness. The crude product obtained is
chromatographed on silica gel, elution being carried out with a gradient of
dichioromethane/ethyl acetate/methanol in heptane varying from 100/0/0/0 to
0/7/2.5/0.5. 1.85 g of trans-(4-(tert-butoxycarbonylamino)adamantan-1-yl)carbamic
acid benzyl ester are obtained as a mixture with 0.5 mol of benzyl alcohol.
[M+H'] = 456 |

13.4: trans-(4-Aminoadamantan-1-yl)carbamic acid benzyl ester hydrochloride

trans-(4-(tert-Butoxycarbonylamino)adamantan-1-yl)carbamic acid benzyl
ester (1.85 g, 4.07 mmol) is placed in 4N HCI in dioxane (17 ml, 69 mmol). The
reaction medium is stirred at ambient temperature for 4 h. The precipitate obtained

is filtered off and rinsed with dioxane. 1.85¢g of frans-(4-aminoadamantan-1-

yljycarbamic acid benzyl ester hydrochloride are obtained.
[M+H"] = 301

13.5: trans-[4-({4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carbonyl}amino)adamantan-1 -yI]cérbamic acid benzyl ester
1-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl}-1,2,3,4-

tetrahydroquinoxaline (1.1 g, 2.95 mmol) is placed in 90 mi of a 50/50 mixture of
dichloromethane/saturated aqueous NaHCO; solution at 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 pha'se is dried over MgSQO4. The
crude product obtained is placed in 45 ml of anhydrous NMP under nitrogeh..
Triethylamine (0.82 ml, 581 mmol) is added, foliowed by trans-(4-
aminoadamantan-1-yl)jcarbamic acid benzyl ester hydrochioride (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 chloride solution and dried over MgSO,. After
concentrating to dryness, the crude product obtained is chromatographed on silica




411-PV .44 CF CP - O - "N-.V 19-0-v V. -- 0N
-NV.- CNr, --82NV.-- VV ONV V-6- Q-.-NV
V.-- &Z Z | =

10

15

20

25

30

WO 2005/112691 PCT/FR2009/000083
91 '

gel, elution being carried out with a gradient of methanol in dichioromethane

varying from 0% to 10%. 0.37 g of [4~{{4-[4-(4-(methanesulphonyl)piperazin-1-
yhphenyl}-3,4-dihydro-2H-quinoxaline-1 -carbonyllamino)adamantan-1-yljcarbamic
acid benzyl ester is obtained. |

[M+H"] = 699

13.6: trans-4-[4-(4-(Methanesulphonyl)piperazin-1 -yh)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (trans-5-aminoadamantan-2-yl)amide
trans-{4-({4-[4-(4-(Msthanesulphonyl)piperazin-1 ~yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carbonyl}amino)adamantan-1-yljcarbamic acid'benzy_l ester (1.34 g,
1.92 mmol) is placed in 19 ml of methanol. 10% Pd/C comprising 50% water
(0.27g) and ammonium formate (1.21 g, 19.2 mmol} are added. The reaction
medium is heated at reflux for 2 h.. The Pd/C is ﬁltéred off and then rinsed with

. methanol. Furthermore, the Pd/C, as a mixture with the expected produc_t, is taken

up in a mixture of water and dichloromethane. The heterogeneous mixture is

- filtered and then rinsing is carried out with dichloromethane. The aqueous phase of

the filtrate is basified with a saturated agueous sodium hydrogencarbonate solution
and is then extracted with dichloromethane. The collection of organic phéses is'
combined, dried over magnesium sulphate and then concentrated under reduced
pressure. The crude product obtained is chromatographed on silica gel, elution
being carried out. with a gradient of methanol/aqueous ammonia in

~ dichloromethane varying from 100/0/0 to 90/10/1
.(dichloromethanelmethanoilaqueous ammonia). 0.77g of 4-[4-(4-(methane-

sulphonyl)piperazin-1-yl)phenyi]-3,4-dihydro-2H-quinoxaline-1 -carboxylic acid
(trans-5-aminoadamantan-2-yi)amide is obtained,
[M+H"] =565

13.7: trans~4—[4-(4-(Meth.anesulphonyi)piperazi n-1-yh)phenylj-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (trans-5-acetylaminoadamantan-2-yl)amide
-4-[4-(4-{Methanesulphonyl)piperazin-1 -yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic  acid (trans-5-aminoadamantan-2-ylJamide (0.26 g, -
0.46 mmol) is placed in 4 ml of anhydrous dichloromethane under nitrogen.
_Diisopropyléthylamine (0.18. mi, 1.01 mmol} and acetyl chloride (0.03 ml;
0.48 mmol) are then added. The reaction medium is stirred at ambient temperature
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for 18 h. After hydrolysis with a saturated aqueous sodium hydrogencarbonate
solution, the agueous phase is extracted with ethyl acetate. The'organic phases
are combined, then washed with a saturated agueous sodium chloride solution,
dried over MgSO, and concentrated 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 10%. After trituration from
acetonitrile, 0.184 g of 4-{4-(4-(methanesulphonyt)piperazin-1-yl)phenyl]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid  (trans-5-acetylaminocadamantan-2-
yl)amide Is obtained. _ '

M.p.: 250°C; [M+H"] = 607; '"H NMR (400 MHz, dg-DMSO) & ppm: 7.34 (m, 1H),
7.29 (double doublet, J = 8 Hz and 1.4 Hz, 1H), 7.16 (m, 2H), 7.05 (m, 2H), 6.83
(m,J=7.8Hzand 1.5 Hz, 1H), 6.77 (m, J = 7.7 Hz and 1.4 Hz, 1H), 6.52 (double
doublet, J = 8.2 Hz and 1.4 Hz, 1H), 5.98 (d, J = 6.1 Hz, 1H), 3.79 (m, 2H), 3.75
(m, 1H), 3.54 (m, 2H), 3.27 (m, 8H), 2.94 (s, 3H), 2.06 to 1.90 (m, 9H), 1.76 (s,
3H), 1.67 (m, 2H), 1.45 (m, 2H). '

Example 14: trans-4-[5-(4-(Ethanesulphonyl)piperazin-1 -yl)pyridin-2-yi]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-ylJamide
(Compound No. 149)

0 H

14.1: 4-(5-Bromopyridin-2-yl)-3 4-dihydro-2H-quinoxaline-1 -carboxylic acid tert-
butyl ester : _

30 g 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 stired at ambient temperature for 1 h 30 and then, at 0°C, 850 mi of
water and 800 ml of ethyl ether are added. The agueous phase is extracted with
800 mi of sthyl ether and then with 400 ml of ethyl ether. The organic phases are
combined, then dried over magnesium sulphate and concentrated to dryness.
300 ml of pentane are added to the crude reaction product and the heterogeneous
mixture obtained is subjected to ultrasound for 9 min. The mixture is placed at 5°C
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for 48 h and then the solid is filtered off, washed three times with pentane and then

dried at 40°C for 5 h. 35 g of 4-(5-bromopyridin-2-yl)-3,4-dihydro-2H-quinoxaline-1-

carboxylic acid tert-butyl ester are obtained.

M+H"=392.0

14.2: 4-[5-(4-(Benzyloxycarbonyl)piperazin-1-yl)pyridin-2-yi}-3,4-dihydro-2H-
quinoxaiine-1-carboxylic acid tert-butyl ester

10.12g of 4-(5-bromopyridin-2—yl)-3,4-dihydro-2H-quinoxaIine—1-carboxylic acid
tert-butyl ester and 5.7 g of 4-(benzyloxycarbonyl)piperazine are placed in 118 mi
of toluene and then 0.95 g of tris(dibenzylideneacetdne)dipaﬂadium(0), 1.7 g of 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl and 3.5 g of sodium tert-butoxide
are added. The reaction medium is heated at 110°C for 3 h. Ethyl acetate is
subsequently added and the mixture is washed once with water and once with a
saturated aq'ueous sodium chloride solution. The organic phase is dried over
magnesium sulphate and concentrated under reduced pressure. The crude
product obtained is chromatographed on silica gel, elution being carried out with a

~gradient of a mixture of heptane/ethyl acetate (90/10 to 0/100). 10.16 g of 4-[5-(4-

(benzyloxycarbonyl)piperazin-1-yl)pyridin-2-yl}-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid tert-butyl ester are obtained.
M+H* =530.5

14.3: 4-(5-(Piperazin-1-yl)pyridin-2-yi)-3 4-d|hydro-2H-qumoxahne—1-carboxyl:c acid
tert-butyl ester

5.08 g of 4-[5-(4-(benzyloxycarbonyl)pipsrazin-1-yl)pyridin-2-yl}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester are placed in 240 ml 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 3.5h. It is filtered on a
Whatman filter under an inert atmosphere and then the filter residue is washed
many times with methanol. The methanol is evaporated under reduced pressure.
3.57 g of 4-(5-(piperazin-1-yi)pyridin-2-y{}-3,4- dlhydro-ZH-qumoxalme 1B carboxyhc
acid tert-butyl ester are obtained.
M+H’ = 396.6

14.4: 4-[5~(4-(Ethanesulphonyl)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-
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quinoxaline-1-carboxylic acid tert-buiyf ester

0.8 g of 4-(5-(piperazin-1-yl)pyridin-2-yl)-3,4-dihydro-2H-quinoxaline-1-carboxylic

acid tert-butyl ester is placed in a 25ml round-bottomed flask. 10 ml of

dichloromethane are added, followed by 0.37 mi of trie_thylamine and finally 0.23 ml

of ethylsulphonyl chloride. The reaction mixture is stirred at ambient temperature

for 3 h, then washed twice with water and once with a saturated sodium chioride

solution and then evaporated under reduced pressure. 0.98g of 4-[5-(4-

(ethanesulphonyl)piperazin-1-ylpyridin-2-yi}-3, 4-d|hydro-2H-qumoxaline-1-

carboxylic acid tert-butyl ester is obtained.

M+H" = 488.0

14.5: 1 -[5-(4?(Ethanesuiphonyl)piperazin-1 -yl)pyridin-2-yi]-1,2,3,4-tetrahydro-
guinoxaline

-0.98g of 4-[5-(4—(ethanesuI'phonyl)piperazin-1-yi)pyridin-2-yl]—3,47dihydro-2H—'

quinoxaline-1—¢arboxy!ic acid tert-butyi ester is placed in 3 ml of a 4N solution of

~ hydrochioric acid in dioxane. The reaction mixture is stirred at ambient temperature

for 3h. It is subseguently evapofated under reduced pressure 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. 0.7 g of 1-

. [6-(4-(ethanesulphonyl)piperazin-1-yl)pyridin-2-yl}-1,2,3,4-tetrahydroquinoxaline is

25

30

obtained.
M+H'=388.6

14.6: trans-4-[5-(4-(Ethanesulphonyl)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide

0.33g of 1-[5'-(4-(ethanesulphonyl)piperazin-1-yt)pyridin-Z-yi]—1.2,3,4-tetrahydro-
quinoxaline is placed in a mixture of 14 mi of a saturated aqueous sodium
hydrogencarbonate solution and 14 mi 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 settling. The
aqueous phase is éxtracted with dichloromethane. The organic phases are
combined, dried over magnesium sulphate and concentrated under vacuum. The
crude reaction product is taken up in 18 mi of dimethylformamide and then 0.74 ml
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of diisopropylethylamine and also 0.22 g of trans-4-aminoadamantane-1-carboxylic

-acid amide hydrochloride are added. The mixture is stirred at ambient temperature

for 48 h and then water is added. The aqueous phase is extracted twice with ethyl

acetate. The organic phases are combined, washed three times with water, dried-
over sbdium sulphate and concentrated under vacuum. The crude product

obtained is chromatographed on silica gel, elution being carried out with a gradient

of a dichloromethane/methanol mixture (99/1 to 90/10). 0.185 g of trans-4-[5-(4-

(ethanesulphonyi)piperazin-1 -yI)pyridin~2-y|]-3.4-dihydro—2H-quiﬁoxaIine—1 - '
carboxylic acid (5-carbamoyladamantan-2-yl)amide is obtained after triturating

from a mixture of ethyl acetate and ethyl ether. |

Meiting point = 175°C; M+H" = 608; 'H NMR (400 MHz, de-DMSO) & ppm: 8.07 (d,

J = 3 Hz, 1H), 7.47 (double dbublet, J = 8 Hz and 1.6 Hz, 1H), 7.42 (double

doublet, J = 9 Hz and 3 Hz, 1H), 7.17 to 7.11 (m, 2H}, 6.99 to 6.85 (m, 3H), 6.69

(broad singlet, 1H), .07 (d, J = 6 Hz, 1H), 3.81 (s, 4H), 3.75 (m, 1H), 3.34 (m,

4H), 3.20 (m, 4H), 3.13 (g, J = 7.4 Hz, 2H), 1.99 (m, 2H), 1.91 to 1.72 {m, SH),

1.45 (m, 2H), 1.26 (t, J = 7.4 Hz, 3H)

Example 15: trans-2-(4-{4-[4-(5-Carbamoyladamantan-2-ylcarbamoyl)-3,4-
dihydro-2H-quinoxalin-1 -yl]-phenyl}piperazind -yl}-2-methylpropionic acid

(Compound No. 146)
o~ $2
HC \—/ : \—/ H‘@um(o

15.1: tra ns-4-{4—[4-(5—Carbamoyiadamantan—z-yicarbamoyl)-S,4—dihydro-2H-
quinoxalin-1-yi]phenyl}piperazine—‘!-cérboxylic acid benzyl ester

1.17 g of intermediate 3.3 are introduced into 28 ml of anhydrous dichloromethane
in a 100 ml three-necked flask under an inert nitrogen atmosphere. 0.56 mi of
triethylamine is added at 0°C. 0.32 g of triphosgene s subsequently added. The

~mixture is stired at ambient temperature for 2 h, diluting is carried out wi_th'

dichloromethane and Vwas_hing is camied out with a saturated sodium

_ hydrogencarbonate solution and then with water. The organic phase is dried over
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sodium sulphate, filtered through a sintered glass filter and evaporated to dryness.
The crude product is subsequently dissolved in 25 ml of dimethylformamide and
subsequently 1.56g of trans-4-aminoadamantane-1-carboxylic acid amide
- hydrochloride are added. The mixture is stirred at ambient temperature for 18 h.
S The solvents are evaporated and the residue is taken up in water. The aqueous
phase is extracted with dichloromethane. The organic phase is dried over sodium
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 dichloromethane/methanol/agueous ammonia mixture
10 (99/1/0.1 to 92/8/0.8). 1.09g of trans-4-{4-[4-(5-carbamoyladamantan-2-
ylcarbamoyl)-3,4-dihydro-2H-quinoxalin-1 -yI]phenyi}piperazine-1 -carboxylic  acid

benzyl ester are obtained.

M+H =648

15 15,2 trans-4-(4-(Piperazin-1 -yl)phenyl)-3,4-dihydro-2H-quinoxaline-1 -carboxylic

acid (5-carbamoyladamantan-2-yl)amide
1.08 g of trans-4-{4-[4-(5-carbamoyladamantan-2-ylcarbamoyl)-3,4~dihydro-

2H-quinoxalin-1-yl}phenyl}piperazine-1-carboxylic acid benzyl ester are placed in a
100 ml three-necked flask under an inert atmosphere. 15 ml of methanol are

20  added, foliowed by 0.42 g of ammonium formate, foliowed by 0.35 g of 10% Pd/C
(50% in water). The mixiure is brought to reflux of the methano! for one hour and is
then broughi back to ambient temperature. It is filtered through a Whatman filter
under an inert atmosphere and then the filter residue is rinsed many times with
methanol. The methanol is evaporated under reduced pressure. The residue is

25  taken up in dichloromiethane 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 evéporated under reduced pressure. 0.7 g of trans-4-(4-
(piperazin-1-ylphenyl)-3, 4-d:hydro~2H-qumoxaI|ne~1-carboxyllc acid (5~
carbamoyladamantan-z-yl)amlde is obtamed

30 M+H'=515

- 153 trans—2—(4-{4—[4-(5—Cérbamoyladamantan-z-ylcarb_amoyl)-3,4-dihydro-2H-
- quinoxalin-1-yl]phenyl}piperazin—1-yI)-2-methyIpropionic acid ethyl ester
0.7 g of trans-4-(4-(piperazin-1-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1 -carboxylic
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acid (5-carbamoyladamantan-2-yl)amide is placed in a 100 ml round-bottomed
flask under an inert atmosphere. 14 ml of dimethylformamide, 0.36 g of potassium
carbonate and then 0.21 ml of 2-bromo-2-methylipropionic acid ethyl ester are
added. The mixture is stirred at ambient temperature for 4 h and is then heated at
5 50°C for 18 hours. 0.36 g of potassium carbonate is added, followed by 0.2 mi of
2-bromo-2-methylpropionic acid ethyi ester, and then the mixtura is heated at 50°C
for 32 hours. The solvents are evaporated and the residue is taken up in water.
Thé aqueous phase is extracted with dichloromethane. The organic phase is
washed with water,'dried'over sodium sulphate, filtered through a sintered glass
10 filter and evaporated to dryness. The crude product obtained is chromatographed
on silica gel, elution being carried out with a gradient of a
dich'loromethane/methanol/aqueous ammonia mixture (99/1/0.1 to 95/5/0.5).
0.37 g of trans-2-(4-{4-[4-(5—carbamoyiadamantan-Z—ylcarbamoyl)—3,4-dihydro»-2H¥
quinoxaiin—'l-yl]phenyl}piperaiin-1-yl)-2-methylpropionic acid ethyl ester is
15  obtained. |
M+H"=629

15.4: trans-2-(4-{4-[4-(5-Carbamoyladamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxalin-1-ylJphenyl}piperazin-1-yf)-2-methylpropionic acid

20 015g of trans-2-(4-{4-[4-(5-carbamoyladamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxalin-‘i-yl]phenyl}piperazin-1-yl)-2-methylpropionic acid ethyl ester is placed
in a 25 ml round-bottomed flask. 2 mi of tetrahydrofuran and 1 mi of ethanol are
added. A solution of 0.031 g of lithium hydroxide in 1 ml of water is added at 0°C.
The mixture is stirred at ambient temperature for 24 hours and is then heated at

25 50°C for 8 hours. The solvents are evaporated, the residue is taken up in water
and then the solution is basified using a 1N aqueous sodium hydroxide solution.
Acidification is subsequently carried out down to pH = 1 using a 6% solution of SO,
in water. The aqueous phase is extracted with dichloromethane. The organic
phase is dried over sodium suiphate, filtered through a sintered glass filter and

30  evaporated to dryness. The crude product obtained is chromatographed on silica
gel, - elution being = carried out with a gradient of a
dichloromethane/methanol/aqueous ammonia mixture (99/1/0.1 to 80/20). 0.01 g
of trans-2-(4-{4-[4-(5-carbamoyladamantan-2-ylcarbamoyl)-3,4-dihydro-2H-
quinoxalin-1-yl)phenyl}piperazin-1-yi)-2-methylpropionic acid is obtained after
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triturating from ether.

M+H" = 601; 'H NMR (400 MHz, dg-DMSO) & ppm: 7.29 (m, 1H), 7.22 to 6.94 (m,

5H), 6.84 (m, 1H), 6.74 to 6.22 (m, 2H), 6.51 (m, 1H), 6 (m, 1H), 3.77 (m, 3H),

3.56 to 3.02 (m, 8H), 2.77 (m, 2H), 1.99 (m, 2H), 1.94 to 1.64 (m, 11H), 1.47 (m,

2H), 1.27 (m, 6H). | |

Example 16: trans-4-{4-[4-(2-Hydroxy-1,1-dimethylethyl)piperazin-1-
yl}phenyl}-3,4-dihydro-2H-quinoxatine-1-carboxylic acid (5-
carbamoyladamantan-2-yl)amide (Compound No. 152)

0.19 g of intermediate 15.3 is placed in 3 ml of tetrahydrofuran and then 0.36 ml of
a 2N solution of lithium aluminium hydride in tetrahydrofuran is added at 0°C. The
reaction medium is stirred.-at a temperature of 0-5°C for 2h. 1.5ml of a 10%
solution of potassium hydrogen sulphate in water are subsequently added at 0°C
and the medium is left stiring at the same temperature for 10 minutes. The
aqueous phase is extracted with éthyl acetate. The organic phases are combined,
washed with water, dried over sodium sulphate and concentrated under reduced
pressure. The crude product obtained is chromatographed on silica gel, elution
being carried out with a dichioromethane/methanol/aqueous ammonia solvent
gradient from _99!1{0.1 to 95/5/0.5. 0.071 g of trans-4-{4-[4-(2-hydroxy-1,1-
dimethylethylpiperazin-1-yiJphenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid
(9-carbamoyladamantan-2-yl)amide is obtained after triturating from ether.

Melting point = 194-200°C; M+H" = 587; 'H NMR (400 MHz, ds-DMSO) & ppm:
8.02 (s, 1H), 7.45 (d, J = 8 Hz, 1H), 7.36 (d, J = 8.4 Hz, 1H), 7.10 (m, 2H), 7 to
6.82 (m, 3H), 6:68 (s, 1H), 6.05 (d, 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, BH).

Example 17: trans-4-[5-(4-Isobutylpiperazin-1-yl)pyridin-2-yi]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladarhantan-z-yl)amide
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17.1: 4-[5-(4-Isobutylpiperazin-1-yl)pyridin-2-yl}-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid tert-buty! ester '

intermediate 14.3 (0.4 g, 1.01 mmol) is placed in & ml of dichioromethane.
Isobutyraldehyde (0.080 ml, 1.01 mmol) and sodium triacetoxyborohydride
(0.278g, 1.31 mmol) are added. The reaction medium is stired at. ambient
temperature under nitrogen for 18 h. After hydrolysis and extraction with
dichloromethane, the organic phase is dried over MgS0O, and concentrated 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 5%. 039 g of 4-[5-(4-isobutylpiperazin-1-yl)pyridin-2-yi]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester is obtained. '

[M+H"] = 452 '

17.2: 1-[5-(4-Isobutylpiperazin-1-yl)pyridin-2-yi]-1,2,3,4-tetrahydroquinoxa-
line _ '
4-[5-(4-Isobutylpiperazin-1 -yl)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid tert-buty} ester {0.39 g, 0.86 mmol) is placed in 1.7 mi of dichloromethane and
then 4N HCI in dioxane (3.24 mi, 12.95 mmol) 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 sdiution
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 methanol in dichloromethane varying from 0% to 10%. 0.27 g of 1-[5-(4-
isobutylpiperazin-1-yl)pyridin-2-y]-1,2,3,4-tetrahydroguinoxaline is obtained.
[M+H"] = 352 |
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17.3: 4-[5-(4-Isobutylpiperazin-1-yl)pyridin-2-yi}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide
1-{5-(4-Isobutylpiperazin-1-yi)pyridin-2-yl}-1,2,3,4-tetrahydroquinoxaline  (0.25 g,
0.71 mmol) is placed in 7ml of dichloromethane at 0°C under nitrogen.

5  Triethylamine (0.2 mi, 1.43 mmol) and then triphosgene (0.084 g, 0.28 mmol) are
added. The reaction medium is stirred at ambient temperature for 3 h, 7.1 mi of
DMF, diisopropylamine (0.31 ml, 1.78 mmdl) and then 4-aminoadamantane-1-.
carboxylic acid amide (0.164 g, 0.71 mmol) are then added. The reaction medium
is heated at 50°C for 18 h under nitrogen. After hydrolysis on 50 ml of ice and

10 extraction with ethyl acetate, the organic phase is washed with water and then withi
a saturated aqueous sodium chioride solution, dried over MgSO; and concentrated
to dryness. The crude product obtained is chromatographed on silica gel, elution
being carried out with an ethyl acetate/methanol/aqueous ammonia gradient in
dichioromethane varying from 100/0/0/0 to 7/2.5/0.5/0.5 (dichloromethane/ethyt
15 acetate/methanol/aqueous ammonia). 0.236g of 4-[5-(4-isobutylpiperazin-1-
yhpyridin-2-yl}-3,4-dihydro-2H-quinoxaline-1 -carboxflic acid (5-
carbamoyladamantan-2-yl)amide is obtained, subéequently triturated from diethyl
ether. The crystals obtained are filtered off and dried. ,
[IM+H" ] = 572; M.p.: 209°C; 'H NMR (400 MHz, ds-DMSO) & ppm: 8.03 d J=
20 3 Hz, 1H); 7.45 (double 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
25 6.5 Hz, 6H); '

Example 18: trans-4-(1'-(tert-Butyl)-1 ‘,2',3‘_,4‘,5',6'-hexahydrb-{3,4‘]bi-

pyridinyI-B-yI)-3,4-dihydro-ZH-quinoxaline-1-carboxylic acid (5-carbamoyl-

I

adamantan-2-yl)amide (Compound No. 170)

| >LNC>_Q—8—{_®.,..<\2H2 -
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18.1: 4-[5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-ypyridin-2-ylj-3,4-
dihydro-2H-guinoxaline-1-carboxylic acid tert-butyl ester
4-(5-Bromopyridin-2-yl)-3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl
ester (2 g, 5.12 mmol) is placed in 25 ml of DME. Bis(pinacolato)diboron (1.‘56 g,
6.15 mmol), potassium acetate (1.51g, 15.4 mmol) and [1,1-bis(diphenyl-
phosphino)ferrocene]dichioropailadium(il) (0.418 g, 0.51 mmol) are added. The
reaction medium is heated at reflux for 2 h. After hydrolysis and addition of ethyl
acetate, the mixture is fiitered through Celite®, the agqueous phase is extracted
with ethyl acetate, and the organic phases are combined and then washed with a
saturated aqueous sodium chloride solution, dried over MgS0O, and concentrated
to dryness. The crude product obtained is chromatographed on silica gel, elution
being carried out with a gradient of ethyl acetate in heptane varying from 10% to
30%. 1.75g of 4-[5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl]-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester are obtained.

[M+H"] =438

18.2: 4-(1'-(tert-Butyl)-1',2",3',6'-tetrahydro-3,4'-bipyridinyl-6-yi}-3,4-dihydro-
2H-quinoxaline~1-carboxylic acid tert-butyl ester
4-[5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester (0.3 g, 0.69 mmol}, 1-(tert-butyl)-
1,2,3,6-tetrahydropyridin-4-y! ester of methanesulphonic acid (0.22 g, 0. 75 mmol),
tetrakis(triphenylphosphine)palladium (0.04 g, 0.03 mmol) and a 2N aqueous
sodium hydrogencarbonate solution (1.03'ml, 2.06 mmol} are placed in 2.3 ml of
DME. The reaction medium is heated for 20 min 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 chloride
solution, dried over MgSQO, 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"-hipyridiny}-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-yl)-3,4-di-
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hydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester
4-(1'-{tert-Butyi)-1",2',3',6'-tetrahydro-3,4 "-bipyridinyl-6-yl)-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester (0.44 g, 0.98 mmol) is placed in 60 mi
of ethyl acetate in a Parr apparatus bottle. Platinum oxide (0.089 g, 0.39 mmol) is
added. After stirring for 4 h under 32 psi H,, the catalyst is filtered off and rinsed
with ethyl acetate. The filtrate is concentrated to dryness and then the residue is
again stirred in 60 mi of ethyi acetate in the presence of 90 mg of platinum oxide
under 35 psi for 18 h. The operation is repeated for 5 h and then 7 h. After filtering
off the catalyst and rinsing with ethyl acetate, the filtrate is concentrated and then
chromatographed on silica gel, elution being carried out with a methanol/aqueous
ammonia gradient in dichloromethane varying from 100/0/0 to 9/1/0.1 {dichioro-
methane/methanol/aqueous ammonia). 0.166 g of 4-(1'-(tert-butyl)-1',2',3',4',5",6'-
hexahydro-3,4"-bipyridinyl-6-yl}-3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-
butyl ester is obtained.

[M+H"] = 451

18.4: 1-(1'-(tert-Butyh)-1',2',3',4',5',6'-hexahydro-3,4'-bipyridinyl-6-yl)-1,2,3,4-
tetrahydroquinoxaline
4—(1'-(tert—ButyI)—1',2',3'.4',5',6'-hexahydro-3,4'-bipyridiny1-6-yl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid tert-butyl ester (0.166 g, 0.37 mmol) is placed in
0.65 ml of dichloromethane at 0°C and then 4N HCI in dioxane (1.4 ml, 5.59 mmol}
is addéd. The reaction medium is stirred at ambient temperature for 18 h. After
doncentrating to dryness, the reaction medium is hydrolysed with 20 ml of H,O and
then K,CO; is added until a pH of 10 is reached. The agueous phase is extracted
with ethyl acetate. The organic phase is then washed with a saturated aqueous
sodium chloride solution, then dried over MgSO, and concentrated to dryness.
0.12 g of 11 '-(tert-butyl)-1‘,2',3'.4'.5',6'-hexahydro-3,4'—bipyridinyt-s-yl)-1 2,3,4-
tetrahydroquinoxaline is obtained.

[M+H"] = 351

18.5: 4-(1'-(tert-Butyl)-1',2",3", 4", 5' 6'-hexahydro-3,4"-bipyridinyl-6-yl}-3,4-di-
hydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)yamide
1-(1-(tert-Butyl)-1 ‘,2',3',4',5',6'-hexahydro-3,4'-bipyridinyl-6-yl)-1 ,2,3,4-tetrahydro-
quinoxaline (0.12 g, 0.35 mmol) is placed in 3.5 ml of dichioromethane at 0°C.
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Triethylamine (0.10 ml, 0.7 mmol) and then triphosgene (0.041 g, 0.14 mmol) are
added. The reaction medium is stirred at ambient temperature for 3 h. 3.5 mi of
DMF, diisopropylethylamine (0.15 mi, 0.87 mmoi) and then 4-aminoadamantane-1-
carboxylic acid amide hydrochloride (0.08 g, 0.35 mmol) are then added. The
reaction medium is heated at 50°C for 18 h under nitrogen. After hydrolysing on 40
ml of H,O and extracting with ethyl acetate, the organic phase is washed with
water and then with a saturated aqueous sodium chloride solution, dried over
MgSO, and concentrated o dryness'. The crude product obtained is
chromatographed on silica. gel, elution being camied out with an ethyl
acetate/methanol/aqueous ammonia gradient in dichloromethane varying from
100/0/0/0 to 7/2.5/0.5/0.5 (dichloromethane/ethyl acetate/methanol/aqueous
ammonia). 0.08 g of 4-(1 '“(tert-butyl)-1',2',3',4°,5',6"-hexahydro-3,4'-bipyridinyl-6-yi)-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-ylyamide
is obtained and is subsequently triturated from diethyl ether. The crystals obtained
are filtered off and dried. |
[M+H"} = 571; M.p. : 228°C; 'H NMR (400 MHz, de-DMSO) & ppm: 8.16 (d, J =
2.5 Hz, 1H), 7.55 (m, 2H), 7.33 (m, 1H), 7.10 (d, J = 8.6 Hz, 2H}, 7.02 to 6.94 (m,
3H), 6.68 (broad singlet, 1H), 6.10 (d, J = 6 Hz, 1H), 3.91 (m, 2H), 3.81 (m, 2H),
3.74 {m, 1H), 3.11 (m, 1H), 2.44 (m, 1H), 2.13 (m, 2H}, 1.98 (m, 2H), 1.93 to 1.71
(m, 10H), 1.59 (m, 2H), 1.44 (m, 2H), 1.06 (s, OH)

Example 19: trans-4-[5-(4-(Cyclopropanesulphonyl)piperazin-1-yl)pyridin-2-
yl]-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-cyanoadamantan-2-
yl)amide (Compound No. 165)

»*608{_@_

19.1: 4-[5-(4-(Cyclopropylsulphonyl)piperazin-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-yi)-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid tert-butyl ester are placed in a 500 ml round-bottomed flask. 126 mi of
dichloromethané are added, followed by 4.23 ml of triethylamine and, finally, 2.7 ml
of cyclopropylsulphonyl chloride. The reaction mixture is stirred at ambient




nrur 91 -Sift ii E1 can tOZ atn HOT CLZ oet -691 911
"iv a -0- nu-0-- nd- 04- Cl re CT) nue siti-0
-eV 'iv Ne- ON OV

WO 2009/112691 : PCT/FR2008/000083
104
temperature for 16 h, then washed with water and once with a saturated sodium
chloride solution, dried over magnesium sulphate and then evaporated under
- reduced pressure. The crude product obtained is chromatographed on silica gel,
elution being carried out with a gradient of methanol in dichloromethane varying
5 from 0% to 10%. 10.9 g of 4-[5-(4-(cyclopropylsulphonyl)piperazin-1-yl)pyridin-2-
yl]-3,4-dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester are obtained. .
M+H" = 500.6

19.2: 4-[5-(4-(Cyciopropylsulphonyl)piperazin-1-y})pyridin-2-yl]-3,4-dihydro-2H-

10  quinoxaline
10.3 g of 4-[5-(4-{cyclopropylsulphonyl)piperazin-1-yl)pyridin-2-yi}-3,4-dihydro-2H-
quinoxaline-1-carboxyiic acid teﬁ-butyl ester are placed in 204 mi of a 4N solution
of hydrochloric acid in dioxa‘ne. The reaction mixture is stired at ambient
temperature for 1.5 h. It is subsequently evaporated under reduced pressure and

15 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. 7.96 g

-of 4-[5-(4-(cyclopropylsulphonyi)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-

quinoxaline are obtained.

20 . M+H'=400.5

19.3: trans-4-[5-(4-(Cyclopropylsulphonyl)piperazin-1-ylpyridin-2-yl]-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yl)amide
0.39 g of 4-[5-(4-(cyclopropylsulphonylipiperazin-1-yl)pyridin-2-yl}-3,4-dihydro~2H-
25 quinoxaline is placed in 6.1 ml of dichloromethane and 0.54 mi of triethylamine.
0.12 g of friphosgene is subsequently added at 0°C. The reaction medium is
stimed at ambient temperature for 2h and is then washed with a saturated
aqueous sodium hydrogencarbo'nate solution. The organic phase is dried over
sodium sulphate and concentrated under vacuum. The crude reaction product is
30 diluted with 8 ml of dimethylformamide and then 0.34 ml of triethylamine and also
0.25 g of trans-4-aminoadamantane-1-carboxylic acid amide hydrochloride 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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sodium sulphate and concentrated under vacuum, The crude product obtained is
chromatographed on silica gel, elution being carried out with a gradient of a
dichloromethane/acetone/methanol mixture (88/10/2 to 70/25/5). 0.34 g of trans-4-
[5-(4-(cyclopropylsulphonyl)piperazin-1-y)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid {5-carbamoyladamantan-2-yl)amide is obtained after triturating
from a mixture of ethyl acetate and ethyf ether.

M+H’ = 620.8

19.4: trans-4-[5-(4-(Cyclopropanesulphonyl)piperazin-1-yl)pyridin-2-yl}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-cyanoadamantan-2-yl)amide

0.1 g of intermediate 19.3 is placed in 0.85 ml of dichloromethane at 0°C. 0.04 m!
of triethylamine and then 0.03 ml of trifluoroacetic anhydride are added. The
reaction medium is stirred at 0°C for 2 h 20. The reaction medium is hydrolysed
with a saturated aqueous sodium hydrogencarbonate solution and then.
dichloromethane is added. The aqueous phase is extracted three times with
dichloromethane and then the organic phase ié dried over MgSO,; and
concentrated to dryness. The crude pfoduct obtained is chromatographed on silica
gel, elution being carried out with a gradient of methanol in dichloromethane
varying from 100/0 to 90/10 (dichloromethane/methanol). 0.045 g of trans-4-[5-{4-
{cyclopropanesulphonyt)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-cyanoadamantan-2-yl)amide is obtained. '

[M+H"] = 602; M.p.: 188°C ; '"H NMR (400 MHz, ds-DMSQ) & ppm: 8.07 (m,
1H), 747 (m, J = 8 Hz, 1H), 7.42 (m, J = 9.2 Hz, 1H), 7.14 (m, 2H), 6.94 (m, 1H),
6.87 (m, 1H), 6.16 (d, J = 5.7 Hz, 1H), 3.87 to 3.74 {m, 5H), 3.41 to 3.16 {m, 8H),
2.67 (m, 1H), 2.13 to 1.94 {m, 8H), 1.90 (broad singlet, 1H), 1.81 {m, 2H), 1.52 (m,
2H), 1.08 to 0.93 (m, 4H)

Example 20: trans-4-{5-[4-(2-(Methangsulph’onyl)ethyl)piperazind ~yl]-
pyridin-2-yl}-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyl-
adamantan-2-yl)amide (Compound No. 178)

NO-Q-Oge
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20.1: 4-{5-[4-(2-(Methanesulphonyl)ethyl)piperazin-1-yljpyridin-2-y{}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester

Intermediate 14.3 (0.3 g, 0.76 mmol) is placed in 7.5ml of methanol.
Methyt vinyl sulphone {0.17 ml, 1.94 mmol) is added. The reaction medium ié
stirred at ambient temperature under nitrogen for 18 h. The reaction medium is
concentrated to dryness and then chromatographed on silica gel, elution being
carried out with a gradiént of methanol in dichioromethane varying from 1% to
10%. 0.38 g of 4-{5-[4-(2-(methanesulphonyl)ethyl)piperazin-1-yllpyridin-2-yl}-3,4~
dihydro-2H-quinoxaline-1-carboxylic acid tert-butyl ester is obtained.

| [M+H'] = 502

20.2: _1-{5—[4-(2~(MethanesuIphonyl)ethyi)piperazin-1-yl]pyridin-2—yl}-1,2.3,4- ‘
tetrahydroquinoxaline

4-{5~[4-(2-(Methanes_ulphonyl)ethy!)piperazih-1-yl]pyridin-z-yl}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid tert-butyl ester (0.38 g, 0.76 mmol) is placed in
5 ml of dioxane and then 4N HCI in dioxane (2.84 mi, 11.36 mmol) is added. The
reaction medium is stirred at ambient temperature for 18 h. 4N HCI in dioxane
(2.84 mi, 11.36 mmol) is again added and the reaction medium is stirred at
ambient temperature for an additional 18 h. After concentrating to dryness, the
reaction medium is diluted with 50 mi of 1N HCI in water and extracted with 100 m!
of diethyl ether. The organic phase is again washed with 50 ml of 1N HCI in water.
The aqueous phases are combined, baSiﬁed with K;CO; powder up to a pH of 10
and extracted 3 times with 50 ml of dichloromethane. The resulting organic phases
are combined, washed with a saturated aqueous sodium chloride solution, dried
over MgSO, and concentrated to dryness. 03g of 1-{5-[4-(2-
(methanesulphonyl)ethyl)piperazin-1-ylJpyridin-2-yl}-1,2,3,4-tetrahydroguinoxaline
is obtained.

[M+H'] = 402

20.3: trans-4-{5-[4-(2-(Methanesulphonyljethyl)piperazin-1-yiJpyridin-2-yl}-
3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-carbamoyladamantan-2-yi)amide

1-{5-[4-(2-(Methanesulphonyl)ethyl)piperazin-1-yl]pyridin-2-yl}-1,2,3,4-tetra-
hydroguinoxaline (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 (0.08 g, 0.3 mmol) are
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added. The reaction medium is stirred under nitrogen at 0°C for 30 min and then at

ambient temperature for 3 hours. 4-Aminoadamantane-1-carboxylic acid amide

hydrochloride (0.19 g, 0.82 mmol), triethylamine (0.26 ml, 1.88 mmoi) and 5 ml of

DMF are then added. The reaction medium is stirred at ambient temperature under

" nitrogen for 18 h. After hydrolysis with 100 ml of H;0O, the medium is extracted

twice with 50 ml of dichloromethane. The organic phases are combined, washed
twice with 100 ml of HO and then with 100 ml of a saturated aqueous sodium
chioride solution, dried over MgSO,; and concentrated to dryness. The crude
product obtained is chromatographed on silica gel, elution being carried out with a
gradient of methanol in dichioromethane varying from 1% to 10%. After triturating
from diethyl ether, filtering and drying, 0.23g of trans-4-{5-[4-(2-
(methanesulphonyl)ethyl)piperazin-1 -yl]pyridin-2—yl}-3,4—dihydro—2H-quinoxaline-1 -
carboxylic acid (5-carbamoyladaméntan-2~yl)amide is obtained.

{M+H*] = 622; M.p. = 204°C; 'H NMR (400 MHz, de-DMSQ) & ppm: 8.05 (s,
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 = 6.8 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).

The chemical structures and the physical properties of some compounds
according to the invention which correspond to the formula (la), in which Ry, and
Rz, represent 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 hydrochloride, are illustrated in the following table. In this
table:

- in the “A;’ column, “-" represents a single bond;

- Me represents a methyl group;

- Et represents an ethyl group;

- iPr represents an isopropyl group;

- tBu represehts a tert-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 (Liquid



21 11 22r 111 2 Ina

WO 2009/112691
108
Chromatography - Mass Spectroscopy).

H I

HI

PCT/FR2009/000083

e e AT



PCT/FR2008/000083

6ol ~
L powew | v8g .,_@ti i P " o
m_u <0l . v Alzu N of\ 2 ) H H H H H H . 9
< - N -
- /N my
= L powRW| zi15 | z2 _ <1©4z H H | HlH]leawoluluwlu| o |8
. © ot ’ . . . .
D) - — — — -~ . -
3 L powen| ves | oL | (v | vl Y en nOrP Ho|Wwlu|l v |uln]H v
Z 1743 7N : |
. L pouew| ooy | 5o v v Ny H H v lHu] 8 THIH]H |00 ¢
o _

b polow | e6s | Ok | N Y—ev <?©1.z ,Oy\ Hluw|lH|l v [HlH[H]| o |z

L powew | oy |ze€2 2 <.I©1,z H H- |l H|H] H |[H]lH]H -

SISoUUAS] W < wo | uy w | | w | =] vw |u|ww|v| v |on

(&0 s /3 A . ....ﬂm
Qo N

4 |

108

)

ttt

dt

It
SOL 901 901 601 Ot 1.14 lit tit [Pit 914

n:m

6N
<L

@fj

-]
Q

2 H

1..
o2}
Q0
N
-—
=
(o2}
(=
(o
o
m




[42]
[a ]
o
]
o
L
m .
[
S L opowen| 009 | gob | e v <1©¢z @ Ho- [ H |{H| Hu [nlnu|H 61
—_ = —
- Pl N
s 5 bopowen| s0s | 1z | owa Yoy [ vl Yn | Mo | H | W fewos | H | H | ¢ o
3 ©2 =
£_8_ L powon| ses | 5 a_T©l< TTA. | J H Ho- | H | H |owos- [H | H | H I
—owm —
=
MWW& + poyepy| 196 | o091 oM L <..I©i|z H HO- H {HO-{oW0S- | H | H | H al
oo — ,
S ¢ poyew| €05 | got | ou- Vv <..|©lz H Ho- | H | H |owoos-{ul | W st
o .
- — N :
93— | powlen| 995 | 261 ( d—=v |
OMIl _ -— —N H HO- H H - |H| H | H 141
(al %9 o
I e )
S L powen| 260 | voz N v f.l@l.z H Ho- | H lul u |ululw ¢t
—_Tup
_ 05z
wWa&n e pouon | gos | 5% | own Yoy v Y H  {®NOO-| H | H |owos-|H | H|H zh
O 961
%.mwuw ¢ posien| veg | 560 s Nev Tf@lz H Woo- | H | H [ewos- | v | W | b
P ao L opowon| goo | J50 ] ow ey v Nen | w0 Jemoor| w1 ewos | H | K|k o
(7]
_Z ") ) i
=Te b powen| 0o | 001 | dun hev .f.n@lz H Ho- | 4 | ulewos-|{H| H|H 6
— — O
ﬁm,mml L powen| z1s |ooze %a@:& <TA\U1.2 H Ho- | H | H | awo- [H|H|H 8
o (@)} .
_q 1
o .To L powow| osy | PP &T@l& ftﬁ,i.z H H H {H{ewo | Wl H]|H L
- —> - (2. ’
o [sIsatpus) el |y Gy by ) M| || vy || | ‘ON"
o= 3
s
— — —_
o
o
=




SZL -001 s
SIHQ __Y Vo@1/ER2009/000083

_V

oSz 1. 91.

S c 411- & v Noi

1114

M.

-es NV

(.
0

OE1l 1 al
vl 91 ¢
t jv ©

(a.)
wo 2008112691

b poion| ovs | 26k | u—{ Yov | v ﬁ.ﬁ ——n H HO- | H | H o |H] H | H £g
L powew| c8s | o2t f-Ol.. Vo \:,, —N H Ho- | H | H jewos- | H | H | H ze
v opowen| s95 | szb | " Wy | v—d Y H Ho- | H | H jewos | H | H | H 1
L poyew| czs | g6 Sl< ._:...Oix H woo | mladl 4 |ulw|H oc
s
| powew| sey | out =i©¢< v— © —en H wo- | H | M| n |u|n|H 6z
| poulew| 208 | ¥it .,=-©l< vad Yy H Ho- | M [ H |ewos [H|H|H 8z
L poueiN | 689 | 21 ?l@l& v © " \fOr_,\ Wo- | H [H| H JH]|H{H 1z
v ponon| ees | S| oud yev [ vm Nen | H Hoo | W [ H | Yo [H|H|H oz
| popen| 66 | 812 Mwmv.l< v ©|.z H wo | wlu| n {u|luln 5T
L ovowon| sy [mz| o Wev [ve¢ Y| o | W |u| B [HlH]H vz
L powsi| 188 | s1b ..z‘OrL Vo © ——N H o | H | H [ewos- | K| H [ H £z
b potew| s1s | siz %I&Mn v <....©|..z H oo | H Il | 4 {ul|H|H 2z
s powew| oss | 09t o,,T.A.IlvT} Vo @ —en H HOMo-| H | H {awos- | H | H | H 1z
v powen| zz0 | M4 | e Neev [ vl Y H HO- | W [ H |wry [ W H | H 0z
_m_mmﬁgw R0 a._umw_ iy by i it:| o[ TW| w [T | d ‘ON




ON ---N
HO HO HO

~=0-NV VYV -4--
h1400-

2144100-

OhV-1,-- (3N 0--N.
Z . r

op -

WO 20080312680 HO HO-

PCT/FR2008/000083

112

"
L powew| ves | ozt ...H_MJT( v—d Y—n| om w0 | u e fewos|uln|u 1
\_/
L poen| svs | - H,_ ev | v @ —en H wo- | H |~ |w|n|H ov
9 pousw| 029 | - =¢,©l< Ve © N H Ho | M [ H = n]nH ap
o pouen | se0 | 2 .m.Ql< - O - .,Q.,w\ o | H |H| H |u|n|H -
9 pouyen| poo .Mw_.— ..m-OJ..... Vo @ ——N H L HO- H | H irm\ H| H | H 144
o poysn| ves | - ,,u.z\(k/i, va— @ —n H Ho | M [ W wde i H s 2v
o pouew| ooo | B2 ._,_-AM\/_I< Vo @ —n H Hoo | H | H{Od W n | H "
¢ powon| g3 | B 1w Weev | vee @ N H 4 | v | Hlowos|uju|mn or
o powen| zes | 8Et ...x-OJ,,. v— © —N H o | H | H | UL 6t
9 poyen| ggo | - .E-OTL. v— @ — xofm\ Ho | H |H{ H [H|H]|H | 3.
9 poulew| eaz | 324 ..,._-Ql,_. v O —N :!.!OJ\ o | H |H| H [u|Hn|H 5
o powon| vos | 5 ..x-.\./l.vf.,., oy @ - H WO | W | H jaros | H| H | H o¢.
9 powsn| veo | 35 .;_JOI,, Vo © N H W | H | H oAl T TR T g
9 poyen| oss | 29 | ,_z-©|< ve— @ — H wo- | o | H |wos |1l ¢ ve
FIsnUAS) pem Muwh, W by ny | sy (o || | vy ‘ON




H1H
PCT/FR2009/000083 - -

JH .

HO- HO- HO HO La

WO 20037?1 3'6991

113

|1 pouew| ves | sel ._zlw.l\Jri v © —~n | o wo- | H |ew|ewos|u|H|H 69
Lopowon| 088 | 09k | "w Ye-v | ves @ N H wo- | @ | H |ewos- [ H | H | H 89
L pouei! go% | skl | tu- v | v—¢ By H HO- H Hiowoos-fH| H | H 18

Ol‘ N=]
L poyiew| o9 .x.O.& Ve © v | O Lo | v |u| H |u|ln|H 05
L poyew| ZI6 | @il %IA\Mvia v ©Iz H o | H | H | owo- {u|H|H g5
9 pouew| 8o ..=-©l< Vo— ©lz H oo | H [ W [™ | n|H|H ye
o powen| 09 L S R S Ho- | H | H fwe]H| W | W )
G—zl'
L poyiew| oss | S8t ©I< Ve O N H Ho | H | H |ewtos-|u| H | H z8
8 powon| e0s [ ier | u—( Wv | v {—n H wo- | v | v wo [H|H|H 5
9 poyen| oo | 28 | ._m-©I< v— @ —N H Ho- | H | H .ssrm\ H{H|H o
g poyteNi 0OL9 . .fl;Ofl( Y @ —N H HO- H H zooozlm\. H H H (14
L pouysiy| 69 1198 ..zIWH\/Té Y - © —~N B HO- H BN 18WOS- | H | H H 11 4
1SS o o ny y g no | ot [ o [ma| vy ‘ON




)-3

.410-C >5 1A .

tm1l a

WO 2009/112691

PCT/FR2009/000083

114

I poueni| 089 | 61 ._él& f...@....z H 4 {H H H]{ H|H - £L
L powew | ois | oez omv.lq v @ —n wNOO [ H [ H | H |H[H|H[ - z
I poylay| 569 - ,.¢-©J.< ¥ o-— @ —N HO- H H .:.)lm_\ H{H|H - ¥
t powen| 288 | ca [ T v [ v Y —u Ho | H | H |awos-{w|m|H| - |oz
1 poulei | 009 - ..x..@l.« v-— @ =N HO- H H |oweos- | 4 | H [1DX - 69
L pouion| 618 | vl .f-@l.. Vo @ —N wmnoor| 0 [ H{pfo [ H|[H]| - (e
vooowon| oz | % | swd Sov | v Hon H{H|W] &= |Hiu|H]| o |2
b powony| stg | BB | e Neev | vem ¢ Y~ o | B {H| w |nlulul - oo
I poylew| @6 | 022 %l@i& V— m Y HO- H H HO- |H] H | H - 1
L powew | svs | 96 h.anT& v H—n Ho- | H | H [0 lnlm|H| - |0
L powen| oto | - .,x-.O.I< V-— © - T IR VI P o TR T - | eo
+ powow| ecs | A2 %I@ SRVES BV \ta N wnoo-| H | H | ewo- [w| 1 | K - |z
+ pouwen| zes | 91 | ..f@l< v @ —N o | u | H |ewos-[H|[H [ H - 19
bopowen| e | - | twn v | v {Y—n Ho- | H | H |~ fnu|m|nuf - |oo
pIsouuAs) e B g ay o |ty [| *w |"w|w|"™w| v |'ON




PCT/FR2009/000083

WO 2009/112691

115

L powew | i85 | goi .;.-O.é v N —n Mo | H | W |mros | W H | H 18
+ powen| ezs | 53¢ ..:-.\/M\/TL <.T©1.z | W[ fewos || H | K 98
L powen| oos | %8 | ..«.@l& .<..|©1.z wmoo-| # | H | LT H|H g8
, ponew| £5s | or | \I.. ey <.I©lz woo [ w [w | LTInlwn|n 8
i poyew| cos | sit ..m.©1& f;@r-z HO- | H | H vk?. HiwW|H ¢8
¢ poyon| 269 | 661 é-@l« f.:@i.z .;\ M | H |ewos-[H| H | H 28
g powen| vzo | ve .,,_-Ol.‘ f.t@lz o | M| H ™ ]iu|H | H 18
L pouen| zoe | sst .,,_,Ol., vad H—n HNOO-| H | H .arm\ H{H{H 08
L opowen| 60 | 921 e v | v N o | WM .arm\ TR 61
+ pouien| ors | 4% f@l& ftﬁﬂ —N H | H |H |0 [H]H]|H 8L
L pouon| zes | B | ) v f..@lz Ho- | H | H |ewos-{H| H | H Iy
{1 powen | 619 .ﬁmﬂ n,prMvTi <.T©1.z WNOD-| MW | M [ewos- [ H | H | H oL
u%__“cz o8s | - _._z-@.i ft@.iz ho- | H [ H ™M H 1w 6.
v powen| ovg | gat | ud Yy | v H—n o[ H | H o W H | H bL
w_uésgw JHH Mu_.h_ Ty ‘ry LtV L T I VI IR TR 1] I I e TR ‘ON




PCT/FR2009/000083

117
WO 2009/112691.

116

.A.—-E

bopowen ezo | - | u v v Y= | u Jmwoo| u | w [ w| k| s o1
N
topowon| ooy fzer | o Wev [veed Yyn| Ho- | H |H| H |u|n|H 00t
= .
topouei| 609 | g0z | e Yeev | v Y en H Ho- | H | H A._\ HlH{H a6
3, ) X - \
b powon| o8g | ozt | ©I< <T©lz H Ho- [ m [ u | M| w|H 86
z ‘
L powlow| ¥6g | se .;.-OI,.. v S—n H . |mnoo-| o | H [ewos| ! 0| H 16
v poen | 126 | 8zz J-OL <1©Iz H {#mnoo-| H | B nae |ululn 06
v powon) 200 foez | - dov | veed Sew [ WO fumoo | m || u [w|b|w 56
L poyewy| aze | ~ J-,O.l< <T©,1.z H oo | M| H [ n | n | v6
. - a ' — — -
b powen | z2g .?A.U/T< v @ N Ho |wmoo | W[ W ™ n | K £6
1 powlen| 260 | - ,.I-OI.. <....©|-z H ool H | H ™ | u]n|n z6
nde |l ——— —r .\
L powew| og .m©|v< v © TR Sl INTO T H| H [H]|H]|H 16
N
L powiew| ges | ozt ,.,IAH\/TL VI 2 S H Ho- | H (W >f [n|nln 06
Sy -— 4 W e s
L powew| oz9 | oz1 | A‘I.\/T< v Y H w0 | H [ H | b7 (R M| H 68
N
"y —-— 7 — = -~
L powen| eos | vet | Ol.. vl Yn H HO | M [ H [ pd  |u|nim 88
SISOUIUAS Hew {02) Iy iy N '] WO W [ "™y "ON




QoW
%ggFRzoogzooooas

PO
909P

9E1 | BEL Ov 1 M
eri
oM

o

Met hod 11 | Pot nel'’

get 91 I1C
cetneW cr

EC VEL I.

t 13011101.9 |

120

-ON CE LEI
I
WO 2009/19249110vg | L Pot |.

117

119

L pogon| 129 | ot | ue Yev | veed Hn H wo- | M | M| =] | H]H | H st
bopouen | 809 [ S2F | w( heev | v ﬁﬂ —en | wO= |amoo| 0 [ | H [u|n|H yiL
Lopowen| s0s | &1z | wd Yv | v e i |wwor| wo || Y HlH [ H £iL
v poen| 900 |00z | wd v [ vl Den | H |mwoo| W | H [ W AR z4h
b Pouisi | 625 | Bl f@r& <1©4z H HO- | H | H |, PTIH[H|H 1
} powew| zi8 | 102 .;TQ.& v © - H wNOD-| H | H | " |H|H|[H oLt
I poureN| 020 | S8 ..?Ol.. <s|©l.z H HO- H | H _nv,m_\ H|H [ H 60L
bovonon| ges |00z | wd Yv | v Ven | M [amoo| M | H [/ T[H | H|H 801
9 PouRW | 28 .wwm ..fQu& v — @ —n H HO- | H | B | =Y [H|[H]|H 204
bopomon| 1oe | St | e v | ve-d Y | w jamoo| m o[ m A H |k o0
b opomen| 200 | LEb L e v | v ¢ H—n H  |wnoo| H | H {mos {H]HIHK g0t
v powew| 020 | 3o | el v | ves ) TR v VRN VIR I Sl IV YTIN Y vol
o powon| 65 | 88 | “wa Ny | ves @ —=n H e R I B I sot
vobony | 988 | = | Oy | vl D= | O | wo W k| WA Z01
w_mmﬁgw HeW Mumw_ iy Hy ! ™ Ty wo Y| w T “ON




PCT/FR2009/000083

1..[
— <
()}
'S
~
55
N —
AN
2o
©
5
TN
—_
.
o
— N
N
o N
o
o) —
()]
=
O
()]
N N
N
O
_ N
Z N
o))
-
— .
[o)
()]
=5
()] (&)
o @
OJAMWe
o
S
&
O
<

118

b powew| ggg | 461 ,.m-O.L Y- \Eﬂ N Ho {#Noo-| B |H | D—~lululwu 621
| powen | zug %ﬂ .f-©l< v Sen H f=xwnoo| 0 [H | e |6l ulw 8zt
b pourew| 908 | 281 RTOYL Ve \lﬂ —n H Ho- | H | M _vrm\ HIH|H 1Z1
L powon | o8 | ez1 ,.,_-o_.& v Ny Ho [mvoo| oW <A w|u|w 921
L pogeyy gy | - .f-@..i V— @iz H HNOD-| H HPS A [H|H | H sZ1L
9 PoyIeN | 165 | 00Z< .f-©l< <4,|©1.z H HNODf H | H [ ™| H|H|H rZL
L POGIBN| 6b0 w.% .f-_,OTL. Vo I_ﬂ - H wo- | H | H [ A tu|nlH £z1
L poyen| ofo | voz ..x-©l< Ve Yen H  |wmnoo| H | H A.m\ H{H|H L
9 poudn| s | = | wa Newv | vee ¢y —n H o jwmnoo| H | o 7™>—~u{nln 1z
L poysw| Leg m_mﬂ ,.m_.,\flk/.ni Vo © ——n H Ho- | H | H Jp\ H{H|[H ozt
LoPoweN| 200 | 881 | Meev | v Yooy H Ho | H [H 1 Od v n|H 8L
L pousw| 825 | 101 ._¢;©l< v \IA —en H H | H [ H | D= Hu|H|H 811
L powew| so9 | zoz .f-.ofi Vo mI/ —N H NOO-| H | H (m\ HIH{H 2k
bopouen | ave [ oeL | we New |y ar H HO { H |H | n@l [H|HW|H ot
- BISOWUAS| Haiy ..._n...cﬂ_ uy Ly oy WO || tu [y ey | ey “ON




PCT/FR2009/000083

>
©
>
>
Z
. ®©
;N
o_
<
>
Z
> T
Z
D>
L2
wv
—_z
|
o
R
>N
=
e"w
(72 N7p}
S8
o)
<

119

o poen | ess | ot .,,IQI._ VR g W H Ho- | u | n h& TR EY evl
t poyew | c09 | oo ,,_-.®l< <T©.iz H jHO | H [H|D] Ju|n|H vl
bopowenf o8 | |l ey fz@:..z (O~ | Ho {win| u |ululn W

b pouon | vzs | .H_vo..lk v Hen H S VI O BRI KT T oyl

v powen| €5 | 25 .f-,OT.._. <..|©1.z‘ H Ho- | u | H JMJ H| | H 63

1 powow| 1o | 1s1 | Ja©l< v \IA N H Ho- [ # [ H ™M | H|H 8el
Bm_“ws 209 fosg | *u- v {ived Y H /a\.z.. H{H] 4 [ H]|H | I£l

L pouen| 626 m.% .¥©l< v VYp H HO- | H | H le H{H|H. 1)

L powew| 195 | zgt ..,ZOTL vl Y en H Ho- | H | H |"™u—=|n|u|n sty
v powon| teg | = e Yoy | v \rﬂ —~n| H Mo | WO | W™~ |H per
| poyen| ess | - ._,_-,_\rl.\/l< Yo \lﬂ N Ho o Ho [0 [H| X REIEAE st
vopowen| 909 | 2z | S Jewy <T©Jz wo im0 | m[H| H [uflH]|H 2t
|v powen| o0 foer | el Yo | vl Ny o {mwoo| W[ u ™ u]n[H 11
o pogon| egs | - f-@l,.. Ve ©#z‘ QOI wNO> | W[ H | H W[ W] 0EL
ISOLJUAG] H+W nﬁ_um_ Ty iy o i o ony | g [wy| oy [my | ‘ON




PCT/FR2009/000083

[ 1 HNOO- | HNCO- zHNOO-
g-1 NOO™ tu I H 'l HI

i HNOD-

ZzEl NOO-

WO éaddﬁﬂlﬁsm EHNCO-

31NOO-

t

120

bopowen| o8 [ ozz | w—{ v v Yoy H o [amoo-| w A~ |H|n|n ost

- :

L powew | sos | ~ xz-©l< vl Y- H  |wmnoo| w ..m\ w{ H |H P

Sy

b Poulen| 218 | siz omv‘|< A H  {#No>-| H H [H]|H|H vel
N

L poyiew| zza | gel ._.?O.L. va-d Y n H  |#mNoo-| W Holwlwuln £91

T 002 | o, A aW . o _
pogey | 285 |4g [ ¥ QuL v O N H #NOO- [ H > |H|H|H zt |
T "
L powen | 1ss | zz2 J@L vaed Yn H  |#Noo-| W 4 |[H|{H|H 1
- / ——

L powew| go | %5 .f;OTL. YT H oo [ H rw\ i H | H og1
N

Lopowon | 800 | st | e Yeww | van Ny H o f@mnoo-| W Mo lu | m | w )
N

bopowani ves [z e v [ v Yy, (O |00 | n Ho|ulH]|Hn oyl

I POeW| 18 | s22 .,TO‘I< ve {0 Yy H HNOO-| H - I~ |H{H|H i

Mw_. - Ay -— — —

poipen Log My ©1v< v @ N H HNOO-| H ..Sov H| H H obi

N
Zal -, Yo 7% —N - 1
} poyepy| 809 - v _ H  [#Noo| W W[ H | H gL
621 OJ (- um
‘L powlew | ool .mm_.r ..z-©v< e ©1.z H 2NoO- | H wl/ " [H | H|H oL
_Mmms_sw_ MW M_o_\"_ Iy by o | oty *y [y Ty |y ‘ON




d 1. 3+7 I

121

-E-E

" -
&9 e O Al AR {00~ | H wo’ |H| H | H 891
L_poien ~
189 il ..T©l< v N iy HNOO-| H woo” |HI H | H | 20
L_poylap == ‘
185 | oL J-.«[,T,. v Yy NOO-| H I~ [H|H|H 90t
L _pouep ==
N-
St1200 | ®8l ..g-Olq ve—¢ Sy N | H V.m\ HiH|H 991
poyIow _ = |
. . . .
€6 | ez ..,_.O.i Vom ﬁ . HNoD- [ H 3~ [H]|H|H ¥oL
L pouyispy = . .
o0 | az[ .
€12 .JI.QI_., v Sn HNOD- | H y\m.. H{H|H 01
Z_poyap . ]
bopoyeny| w00 | saz | un Wev [ v Yy HNOD- | H 3~ | H [4%] ¢ za1
6bb | | / : -
g o) goe | 5wl v | vo Y, HO™MHO| H 3~ |H{H]|H o |
L powew | 885 | 102 .i-©l< Dy i W HNOD-| AT nlH|H o8) |
i powep| o5 | g6 ..,_-Ol,, v Ny HNOO- | M 4 Ilni{nln 69l .
L poyle| 28 | 6oz ,_¢-©I< f:@i.z oS- | H " |u|H|H 891
N . .
bopowen| s | ger | Wy | v Ny Ho- | M 3= |H[{H|Hn | 1
isauAg| Hem |, &2 Gy by Y Y (| %y | "y "ON




x 17 r |

Z

7111 711 1

JH

WO 2009/112691

PCT/FR2009/000083

122

985 661 5\ _
L pouisiy - 6| "N Ny | Yoo ()N H HNOO-| H fH | S5 |ew| H [H 611
L]
] —
L powew]| zze | voz ...m-©1< Vol Y H o wmool H [ H o/ [ WK | K 81l
z - _
e 80z ,gzn©|'< var & Doy H THNOD-{ H H umlx H| H ] H ALY
L _poyte =
069 | ¥0Z| p Nev | vand Ny Ho fwwoor| W[ w o fom| 1| 9L
L _poyien i =
" =
909 802 u,z-.o‘l.‘ Vel Y—n H “NoO-| H | H A. HiH|H Sll
L_poulaw = 4
Y N
194°1 gez _mVO.‘< vae O Sun H NOD-| H | el o HiHIu S
L_Pouw o = .
0€9 i oy " Neeew Voo J_,...vz H HNOD-{ H H .Bﬂ.wr. H|H | H 1942
L_poiep et =
- , ,
¥i pogeny | 09| 092 .,TO‘L v Nn H o [a#moor| W |H| o/ |H|H]|H it
£18 852 .
¥1 poLne e v [ v Y H o |#mnoo| H | H | ol lH|H[H LiL
_ Sl B IV G SRV [V A Y H  {#Noo-| H [ H | 3~ [H{H|H 0Ll
| _potien =
85S poz| . /
e v | veut! VYun H WNOD-] H | H | )~ [H|H|H 691
w_uﬁ_,—u—:hm JHEN .M&N’v_ Ty by y y oty Ty Ay aty | vzy | ny "ON




1341.

, Its
1Met hod 1pcT/FR2009/000083

- v powon| 80 | 09t | N Wev | ve—¢ Vn S B N B o IR I T A -1
=4 : = .
i | powlow| 068G | 61 | "u v | ve—¢ S—n| H |mnoo| H [ H |V~ |H|H|[RH]| - |e8
- O - -
S o bl 08l . AR NOS- My . ¥8L |
8 o oomon | 8 | 5 [ o O=v | v H—n H o {@moo-| W [ H| "™~ fu|H|H |
- 2 -
4.,1 — ¥S1 . W — \Z A N z . .
I poylsig| €9 261 wua./l\.zl.( . H HNOD-§ H H V\m aNi H | H - €81
— L1
AN
M
- | pouyen [009 | 022 .?.‘\/H\/.T-« ved Sen | {O— {#NO>| H | H| H |H|H|H - |z
_ 596 oot| . |
—_ n% i pousy gL Owﬁ/r\Hv;lv(_ Y o-— \|/ —~N H THNOO-] H H H H | H H - I8L
& _ . ‘
g 045 0Z) 7N\ 2 - |
8 L poue "u-N v Y oa— —— H HNOS-| H H Hvi. H|H|H | 08I |
Y = |
s
S w_maﬁgw HH n._u=~_ v by . bt WO T tu M| "W | ™u v "ON
a %
=




FR2009/000083

/
g

(3e) Fa 9ZZ A OSZ L6

i

, HFN 999

Met hod 14 Method 1 Method 1 |
Potil el N,
12%29

PollleWl.

d 14
1 1.
Lc) 899 09 CPS OE9
9EZ 90Z A s cq

ce3 r--

wo pffazeds |

} pourew | w25 | 08 .JTO.L. f....@l.z THNOD O | H H z6h
. . -
} poulen | e85 | 831 ._m..-\|/_|v< v H—n ZHNOD- «_v\/\ H H 8k
06
. ~¢ N
L oowow | sg0 | avi | TN v |V { )N 2HNOD- Vlm\ 4 H |
_/ " 8
_ ‘ _ &8t
I POUIBW | B¥9 .wwu_. .«TOL.« Vo Ny o.u,m HNOO~ wl.. H H -
o’ \_/
€ PoulW | €28 mumw sm..©l< <1©iz ZHNDD- .vl. H H i
N | | 181
nz . veol Nop ~ |4 H |
L powow | oes | 515 VY @ Y %Mv HNOD- =~
q
S|SayJUAS JHeN n%os_ iy . Ly i ny My Siyy tay ‘ON




10

15

20

25

30

"8"04-v 54 , reci (? |
-0- V--NV CO N Ny 21 2

cip "21-11MN-. V

170Z 22', "a--0- 0, 1:4:1
nV 0-0-NV-6- (") N .V

WO 2009/112691 PCT/FR2009/000083
125

The compounds according to the invention formed the subject of pharmacological
assays which make it possible to determine their inhibiting effect on the enzyme
11BHSD1, which is involved in the metabolism of lipids and the metabolism of
glucose. '

These assays consisted in measuring the in vifro inhibiting activity of the
compounds of the invention on the enzyme 11BHSD1 by virtue of an SPA
(Scintillation Proximity Assay) test in 384-well format. The recombinant 11BHSD"¥
protein was produced in the yeast S. cerevisiae. The reaction was carried out by

incubating the enzyme in the presence of *H-cortisone and of NADPH, in the |
absence or in the presence of an increasing concentration of inhibitor, SPA beads

~coupled to an antimouse antibody, which are preincubated with an anticortisol

antibody, made it pdssible fo measure the amount of cortisol formed during the
reaction.

The inhibiting activity with regard to the enzyme 11BHSD1 is given by the
concentration which inhibits 50% of the activity of 11BHSD1 (ICsp).

. The IC5; values of the compounds according to.the invention are less than 1 uM.

For example, the |Cs, values of the compounds Nos. 3, 6, 9, 14, 15, 16, 27, 30, 31,
85, 89, 95, 96, 118, 119, 125, 128, 132 and 137 are respectively 0.405, 0.624,
0.052, 0.028, 0.049, 0.028, 0.017, 0.094, 0.023, 0.007, 0.004, 0.008, 0.019, 0.008,
0.007, 0.007, 0.004, 0.187 and 0.130 pM.

In order to evaluate the pharmacodynamic properties of 11BHSD1
inhibitors, use was made of an ex vivo test which makes it possible to measure the
activity of this enzyme in intact animal tissues. The compound to be evaluated is

~ administered oraliy to C57bl/6J mice at the dose of 10 mg/kg. 16 h afier 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 proteése
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 pl of
PBS additivated with 2 mM of EDTA, with protease inhibitors and with 1.5 pCi of
*H-cortisone (at 50 Ci/rnmol) are subsequently added per weill. The tissues are
thus incubated at 37°C with gentle agitation in the presence of radiolabelled
substrate for 15 minutes, in the case of the livers, or 2 h, in the case of the adipose
tissues. The enzymatic reaction is halted by addition of 500 pl of methanol/1N HCI
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(1:1). The reaction supernatant is collected and frozen over dry ice, then
centrifuged (20 minutes at 20000 g) after defrosting in order to remove as much
cell debris as possible. The samples are filtered (through Acroprep 24 type GHP
0.2 um filters) before analysis on an HPLC line {Allilance 2695 from Waters),
coupled to a radioactivity detector (Radioamatic 625TR from Perkin-EImér). The
analysis is carried out on 100 pl of sample injected onto a C18 column (4.6 x 75;
3.5 um SUNFIRE from Waters), then eluted with an isocratic solvent composed of
H,Oftrifluoroacetic acid/methanol (44.95/0.05/55) for 8 minutes at a flow rate of
1 mi/minute. The retention times of the cortisone and cortisol peaks are 3.5 and
4.5 minutes respectively under these conditions. The Empower Pro2 software
developed by Waters was used for the analysis of the chromatograms. The
radiolabelled tracer peaks are converted into “pmol of cortisol formed/ug of tissue”
in order to calculate the inhibition of the conversion of the cortisone to cortisol by
11BHSD1.

For example, compounds 92 and 99 exhibit, in the target tissues, the
following degrees of inhibition: '

ex vivo 16 h inhib. Liver Subcutaneous fat
Compound No. 99 85% 80%
Compound No. 82 85% 60%

It thus appears that the compounds according to the invention have an inhibiting
activity for the enzyme 11BHSD1. 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 (I} or an addition salt of the
latter with a pharmaceutically acceptable acid or 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, diabstes, microcirculatory disorders, insulin resistance,

the metabolic syndrome, Cushing's syndrome, hypertension, atherosclerosis,
cognition and dementia, glaucoma, osteoporosis, - lipodystrophy, cardiac
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hypertrophy, cardiac insufficiency, liver diseases and some infectious diseases by

ihcreasing the effectiveness of the immune system or also for promoting the

healing of wounds. ‘

According to another of its aspécts, the present invention relates to pharmaceuticai
compositions comprising, as active principle, a compound according to the
invention. These pharmaceutical compositions comprise an effective dose of at
least one compound according to the invention or a pharmaceutically acceptable
salt, a hydrate or a solvate of the said compound, and at ieast one
pharmaceutically acceptable excipient. The said excipients are chosen, according
to the pharmaceutical form and the method of administration desired, from the
usual excipients which are known to a person skilled in the art.

In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscu_lar, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the éctive principle of formula (I} above, or its
optiona! 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, grénuies 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 , - 223.75 mg
Sodium croscarmellose ‘ 6.0 mg

Maize starch _ 15.0 mg-
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Hydroxypropylmethyiceilulose 2.25mg

Magnesium stearate 3.0mg

The present invention, according to another of its aspects, also relates to a method
for the treatment of the pathologies indicated above which comprises the
administration, to a patient, of an effective dose of a compound according to the
Invention or one of its pharmaceutically acceptable salts or its hydrates or solvates.
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CLAIMS
1. Compound corresponding to the formula (1) :
R1a
}—N ’
R L
@' Rac 0)
in which:
- Arepresents a bond, an oxygen atom or an —O-CH,- group,
- "Arq represents a pheny! or heteroaryl group,
- Ar; represents a phenyl group, a heteroaryl group or a heterocycioalkyl
group,

- Riapc and Raape, Which are identical or different, each represent a
hydrogen or halogen atom or an aikyl, cycloalkyl, -alkylcycloalkyl optionaily
substituted by one or more halogen atoms, -ORs (hydroxyl or aikoxy), hydroxyalkyl,

'alkoxyalkyl, alkoxyalkoxy, haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-alkyl-NRsR7,

-CO-haioalkyl, -COORs, -alkyl-COORs, -O-alkyl-COOR;, -SOg-alkyl, -SOo-
cycloalkyl, -SOzalkylcycloalkyl, = -SO.-alkyl-ORs, -50;-alkyl-COORs,
-SOz-alkyl-NRsRy7, -S0z-haloalkyi, -alkyl-SOz-alkyl, - -SO,-NRgR;,
-SO;-alkylalkoxyalkoxy, -CONRgR;, -alkyl-CONRsR7 or -O-alkyl-NRgR7 group, or
also Ria, R1y and Ry, are respectively bonded to Rz,, Rzgand Rz and to the carbon

. atom which carries them and represent -O-alkyl-O-;

- Ra represents a hydrogen atom or an alkyl group,

- R4 represents a hydrogen or halogen atom or a cyano, -ORj,
hydroXyalkyl, -COORs, -NRgRy7, -CONRgRy, -SOz-alkyl, —S0O2-NRgR;7, -NRs-COOR;,
-NRg-COR;s or -CO-NRg-alkyl-OR5s group;

- Rs, Rg and Ry, which are identical or‘diff.erent,‘ea(':h represent a hydrogen
atom, an alkyl groi.zp 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
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~CO- or —80-(CHa),- group with n equal to 0, 1 or 2 and where Het represents a
heteroaryl or a heterocycloalky! optionally substituted by 1 to 3 groups chosen from
alkyl, -80;-alkyl and -COOR; groups,
in the form of the base or acid or of an addition salt with an acid or with a
base.

2. Compound of formula (I) according to Claim 1, characterized in that A
represents a bond.

3. Compound of formula (1} according to Claim 1 or Claim 2, characterized
in that Ary represents a phenyl, pyridinyl, pyrimidinyl, pyridazinyl or thiazolyl group.

_4. Compound of formuia (1) according to any one of the preceding claims,
characterized in that Ar; represents a phenyl, pyridinyl, pyrimidinyl, piperidinyl,
piperazihyi, homopiperazinyl, 3,8-diazabhicyclo[3.2.1]octyl, morpholinyl,
thiomorpholinyl, octahydropyrrolo[3,4-c]pyrrolyl, 1,2,3,6-tetrahydropyridinyl or 2,5-
diazabicyclo[2.2.1]heptyl group.

5. Compound of formula (I) according to any one of the preceding claims,
characterized in that Rqs, Rz, Rip and R, Which are identical or different, each

represent a hydrogen or halogen atom or an alkyl or alkoxy group.

6. Compound of formuta (1) according to any one of the preceding claims,
characterized in that R, and Ry, which are identical or different, each represent a
hydrogen or halogen atom or an alkyl, alkoxy, -S0z-alkyl or -SO4-cycloalkyl group.

7. Compound of formula (1) according to any one of the preceding claims,
characterized in that R; represents a hydrogen atom.

8. Compound of formula {l) according to any one of the preceding claims,
characterized in that R4 represents a hydrogen or halogen atom or a cyano,

* hydroxyl, hydroxyalkyi, -COORs, or -CONH; group.

9. Compound of formula () according to any one of the preceding claims,
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characterized in that 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 @ —CO- or -SO.~(CHg),- group with n equal to 0, 1 or 2 and where Het
represents a pyrrolidinyl, piperidinyt, piperazinyl, tetrahydropyranyi, mofphoiinyl or
pyridinyl group, the said Het group optionally being substituted by an alkyl,
-S0;-alkyl or <COOR; group.

10. Compound of formula (1) according to Claim 1, characterized in that:

- Arepresents a bond, an oxygen atom or an —O-CHz-group,

- Arq represents a phenyl or heteroaryl group,

- Arzrepresents a phenyl group, _

-~ Riape and Rzape which are identical or different, each represent a
hydrogen or halogen atom or an alkyl, cycloalkyl, -alkyicycloaikyl optionally
substituted by one or more halogen atoms, -ORs (hydroxyl or alkoxy), hydroxyalkyi,
alkoxyalkyl, haloalkyl -O-haloalkyl, oxo, -CO-alkyl, -CO- -alkyl-NRgR;, -COOR;,
-alkyl-COORs, -SO.-alkyt, -S0;-cycloalkyl, -80ralkylcycloalkyl, -SO,-alkyl-ORs,
-S0;-alkyl-COOR;, -50;-alkyl-NRR;, -S0;-haloalkyl, -alkyl-SO,-alkyl,
-SO.-alkylalkoxyalkoxy, -CONRgR; or -O-alkyl-NR¢R; group, or also R., Ry, and
Ry are respectiVer bonded to Rz, Ra and Ry and to the carbon atom which
carries them and represent —O-alkyl-O-,

- Rsrepresents a hydrcigen atom or an alkyl group,

- R4 represents a hydrogen or halogen atom or a cyano, -ORs,
hydroxyalkyl, -COORs, -CONR;R;, -NRg-COOR;, -NRs-CORg or
-CO-NRg-alkyl-OR; group,

- Rs, Rs and Ry, 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 —SO;~(CHa),- group with n equal to 0, 1 or 2 and where Het
represents a pyrrolidinyl, piperidinyl, piperazinyl, tetrahydropyranyi, morpholinyl or
pyridinyl group, the said Het group optionally being substituted by 1 to 3 groups

chosen from alkyl, ~SO,-alkyl and —COORs groups,

in the form of the base or acid or of an addition salt with an acid or with a

- base.
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11. Compound of formula (1) according to Claim 1, characterized in that:

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

Arq represents a phenyl or heteroaryl group,

Arz represents a hetercaryl group,

- Riape @nd Raape, Which "are identical or different, each represent a
hydrogen or halogen atom or an alkyi, cycloalkyl, -alkylcycloalkyl optionally
substituted by one or more halogen atoms, -ORj (hydroxyl or aikoxy), hydroxyalkyl,
alkoxyalkyl, haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-alkyl-NRgR;, -COOR;,
-alkyl-COORs, -8Oz-alkyl, -SO;-cycloalkyl, -SO.-alkylcycioalkyl, -SO.-alkyl-ORs,
-S0z-alkyl-COORs, -80:-alkyl-NR;Ry, -SOz-haloalkyl, -alkyl-SO,-alkyl,
-SOz-alkyIalkoxyaIKOxy, -CONRgR; or -O-alkyl-NRsR; group, or also R+, Ry, and
Ric are respectively bonded to Ry, Ry and R, and to the carbon atom which
carries them and represent —O-alkyl-O-, .

- Rj represents a hydrogen atorh or an alkyl group,

- Ry ‘represents a hydrogen or halogen atom or a cyano, -ORs,
hydroxyalkyl, -COOR;, -CONR;Ry, -NRg-COOR;, | -NRs-CORs or
-CO-NR;g-alkyl-ORs-group,

- Rs. Rs and Ry, which are identical or diffefent, 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
-CO- or =80,-(CH_)y- group with n equal to 0, 1 or 2 and where Hst represents a
pyrrolidinyl, piperidinyl, piperaziny!, tetrahydropyranyl, morpholinyl or pyridinyl
group, the said Het group optionally being substituted by 1 to 3 groups chosen
from alkyl, -80-alkyl and —-COORs groups,

~in the form of the base or acid or of an addition salt with an acid or with a
base.

12. Compound of formula (1) according to Claim 1, characterized in that:

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

-- Ary represents a phenyl or heteroaryl gfoup,

- Ar; represents a heterocycloalkyl group (such as a piperidinyl, piperazinyl,
homopiperazinyl, 3,8—diazabicyclo[3.2.1]octyl, morpholinyl,  thiomorpholinyl,
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octahydropyrrolo[3,4-clpyrrolyl, 1,2,3,6-tetrahydropyridinyl or 2,5-
diazabicyclo[2.2.1]heptyl group),
= Riape and Raape which are identical or different, each represent a
hydrogen or halogen atom or an alkyl, cycloalkyl, -alkylcycloalkyl optionally
5 substituted by one or more halogen atoms, -OR; (hydroxyt or alkoxy), hydroxyalkyl,
alkoxyalkyl, haloalkyl, -O-haloalkyl, oxo, -CO-alkyl, -CO-alkyl-NRsR;, -COOR;,
-alkyl-COORs, -SOj-alkyl, -SOz-cycloalkyl, -SOz-alkylcycloalkyl, QSO;—aIkyLORs.
-80,-alkyl-COOR;, -SOs-alkyl-NRgR;7, -S0O,-haloalkyl, -alkyl-SOz-alkyl,
-SOs-alkylalkoxyalkoxy, -CONRgR; or -O-alkyl-NRgR; group, or alsc Ry, Ry and
10 Ry are respectively bonded to R, Rz and Ry and to the carbon atom which
carries them and represent —O-alkyl-O-,
- Rarepresents a hydrogen atbm or an alkyl group,
- R4 represents a hydrogen or halogen atom or a cyano, -ORs,
hydroxyalkyl, -COORs, -CONR;gRy, -NRs-COOR;,  -NRz-CORsg or
15 -CO-NRg-alkyl-ORs group, ' |
- Rs, Reg and Ry, 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 oxygeri atom or a
20  -CO- or —S0O~(CH.),:- group with n equal to 0, 1 or 2 and where Het represents a
pyrrolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl, morpholinyl or pyridinyl
groub, the said Het group optionally being substituted by 1 to 3 groups chosen
from alkyl, -SOz-alkyl and —COOR; groups,
in the form of the base or acid or of an addition salt with an acid or with a
25  base. '

13. Compound of formula (I) according to Claim 1, characterized in that it is
chosen from:
.4-(4~(Pyridin-z-yl)phenyl)—3-4—dihydro—2H-quinoxaline~1-carboxylic acid
30 adamantan-2-ylamide, N
~4-{4-[1-(Tetrahydropyran-4-carbonyl)piperidin-4-yloxy]phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid adamantan-2-ylamide,
.4-[4-(Pyrimidin-2-y|methoxy)phenyl]-S,4-dihydro-2H-quinoxaiine—1-carboxylic acid

adamantan-2-ylamide,
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A4-{4-[1 -(MorphoIine-4-carbony§)piperidin~4—y|]phenyl}-3,4-dihyd ro-2H-quinoxaline-
1-carboxylic acid adamantan-2-ylamide,
.4-{4-(4-Methoxypyrimidin-2-yloxy)phenyi}-3,4-dihydro-2H-quinoxaline-1-carboxylic
acid adamantan-2-ylamide,
.4-{4-[4-(Morpholine-4-carbonyl)phenyllthiazol-2-yi}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid adamantan-2-ylamide,
.4-[5-{4-Methoxyphenyl)pyrimidin-2-yl}-3,4-dihydro-2H-quinoxaline-1-carboxyiic
acid adamantan-2-ylamide, |
A-[5-(4- Methoxyphenyl)pynmldln-2-yl]-3 4—d|hydro-2H-qumoxahne- -carboxylic
acid (5- hydroxyadamantan-2-yl)am|de
Arans-4-[4-(4-(Methanesulphonyl)piperazin-1-yliphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
Methyl ester of 4-({4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-
2H-quinoxaline—1_-carbonyl}amino)édamantane-1 -carboxylic acid
.4-({4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-quinoxaline-
1-carbonyllaminojadamantane-1-carboxyiic acid
.4-{4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-carbamoyladamantan-2-yl)amide, |
trans-4-{4-(Pyridin-2-yloxy)phenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid
(5-hydroxyadamantan-2-yl}amide,
trans-4-[4-(4-(Trifluoromethyl)pyrimidin-2-yloxy)phenyl}-3,4-dihydro-2H-
QUinoxaline-1—carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-[4-(1-(Methanesulphonyl}-1,2,3,6-tetrahydropyridin-4-yi)phenyl}-3,4-
dihydro-2H-quinoxaline-1-carboxylic acid {5-hydroxyadamantan-2-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-(M'ethanesuIphonyl)piperazin-1 -yl)pyridimin-5-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
-trans-4-[5-(4-(Methanesulphonyl)piperazin-1-yl)pyrimidin-2-yi}-3,4-dihydro-2H-
quinoxaline-1- carboxyllc acid (5-hydroxyadamantan-2-yl)amide,
trans-4-{4-{1-(Morpholine-4-carbonyl)piperidin-4-yljphenyl}-3, 4-d|hydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-{4-[4-(5-Hydroxyadamantan-2-yicarbamoyl}-3,4-dihydro-2H-quinoxalin-1-
yilphenyl}piperazine-1-carboxylic acid benzyl ester, |
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trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
guinoxaline-1-carboxyilic acid (5-(hydroxymethyl)adamantan-2-yl)amide,
trans-4-[4-(5-Fluoropyrimidin-2-yloxy)phenyi]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-[4-(1-( Methanesuiphbnyl)piperidin—4-yloxy)pheny|]-3.4-dihydro-2H-
quinoxaline—1-carbo>€yiic acid (5-hydroxyadamantan-2-yl)amide,
trans~4-(4-(Morpholin-4-yl)phenyl)-3,4-dihydro-2H-quinoxaline-1-carboxylic  acid
(5-hydroxyadamantan-2-yl)amide,
trans-4-{4-(1,1-Dioxo-1 lS-thiomorpholin-4-yI)pheny11-3,4~dihyd ro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yl)amide, '
trans-4-[4-(5-Isopropoxypyridin-2-yl)phenyl}-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5-hydroxyadamantan-2-yljamide,
Arans-4-{4-[5-(4-Isopropylpiperazine-1-carbonyi)pyridin-2-yljphenyi}-3,4-dihydro-
2H-quinoxaline-1-carboxyiic acid (5-hydroxyadamantan-2-yl)amide,
{rans-4-[6-(4-(Methanesulphonyl)piperazin-1-yl)pyridin-3-yi]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-(4-(Piperazin-1 -yl)phenyl}-3,4-dihydro-2H-quinoxaline-1-carboxylic acid (5-
hydroxyadamantan-2-yl}amide,
trans-4-[4-(4,4-Difluoropiperidin-1-yl)phenyl]-3,4-dihydro-2H-quinoxaline-1-
carboxylic acid (5—throxyadamantan-z-yl)amide,
trans-4-[5-(4-(Methanesulphonyl)piperazin-1 -yi)pyridin-2-yl}-3,4-dihydro-2H-
quinoxaline'—1-carbokylic acid (b-hydroxyadamantan-2-yl)amide,
.trans-4-[5-(4-(Methanesulphonyl)piperazin-1-yl)pyridin-2-yl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide, ‘
.trans-4—[2-(1 -(Methanesulphonyi)piperidin-4-yloxy)pyrimidin-5-yi}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4—[5-(5-!sopropoxypyridin-Z-yl)'pyrimidin-2-yl]—3,4-dihydr0—2l-|_-quinoxaIine-1—
carboxylic acid (5-hydroxyadamantan-2-yl)amide, _
Arans-4-{4-(4-(Ethanesulphonyl)piperazin-1-yl)phenyi}-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-{4-[4-(2,2,2-Trifluoroethanesulphonyl)piperazin-1-yljphenyl}-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
Atrans-4-{4-[4-(Propane-2-sulphony!)piperazin-1-yljphenyi}-3,4-dihydro-2H-

quinoxaline-1 -carboxylic acid (4-hydroxyadamanten-1-yl)amide,
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trans-4-(4-{4-[4-(5-Hydroxyadamantan-2-ylcarbamoyl)-3,4-dihydro-2H-quinoxalin-
1-yllphenyl}piperazine-1-sulphonyl)piperidine-1-carboxyiic acid benzyi ester,
trans-4-{4-[4-(Piperidine-4-sulphonyl)piperazin-1-yllphenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-{4-(4-(Cyclopropanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-

- quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,

trans-4-[4-(4-(Methanesulphonyl)piperazin-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaliné-1-carboxylic acid (5-fluoroadamantan-2-yl)amide,
trans-4-[4-(4-{Cyclobutanesulphonyl)piperazin-1 -yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-{4-[4-(Propane-1-sulphonyl)piperazin-1 -yljphenyi}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans—4~{4-[4-(Butane~1-s-ulphonyi)piperazin-1-yl]phenyl}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (S-hydroxyadamantan-2-y!)amide, |
Arans-4-{4-[4-(Morpholine-4-sulphonyl)piperazin-1-yllphenyi}-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
trans-4-[4-(4-(Trifluoromethanesulphonyl)piperazin-1-yl)phenyl}-3,4-dihydro-2H-

-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,

{rans-4-[4-(1,4-Dioxa-8-azaspiro[4.5]dec-8-yl)phenyl}-3,4-dihydro-2H-quinoxaline-
1-carboxylic acid (5-hydroxyadamantan-2-yljamide,
trans-4-{4-(4-Methanesulphonyl-3,3-dimethylpiperazin-1 -yhphenyi]-3,4-dihydro-
2H-quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
.trans-4-[4~((3R,58)—4—Methanesulphonyl—3,5-dimethylpiperazin-1-yl)phenyl]-3,4- -
dihydro—ZH-quinoxaline-'!-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
Arans-(4-{4-[4-(5-Hydroxyadamantan-2-yicarbamoyl)-3,4-dihydro-2H-quinoxalin-1-
yllphenyl}piperazine-1-sulphonyl)acstic acid,
.trans—(4-{4-[4-(5—Hydroxyadamantan-2—ylcarbamoyl)-3,4-dihydro—2H-quinoxaiin-1-
yllphenyl}piperazine-1-sulphonyl)acetic acid ethyl ester,
trans-4-[4-(4-Hydroxypiperidin-1-yl)phenyl]-3,4-dihydro-2 H-quinoxaline-1-
carboxylic acid {5-hydroxyadamantan-2-yl)amide,
-trans-4-[4-(4-Methanesulphonyl-1,4-diazepan-1-yl)phenyl]-3,4-dihydro-2H-
quinoxaline-1-carboxylic acid (5-hydroxyadamantan-2-yl)amide,
-trans-2-(4-{4-{4-(5-Hydroxyadamantan-2-yicarbamoyl)-3,4-dihydro-2H-quinoxalin-
1-yllphenyl}piperazin-1 -yl}-2-methylpropionic acid ethyl ester,




WO 2009/ 112691PCT/ FR2009/ 000083 125 The conpounds
according to the invention formed the subject of

phar macol ogi cal assays which nake it possible to
determne their inhibiting effect on the enzyne
113HSD1, which is involved in the netabolism of |IpIdS
and the netabolismof glucose. 5These assays consi sted

i nWias0emnpedthe in vitro inhibiting activityof/FRRE0S/000083
conmpounds of the invention oq %he enzynme 1131-1SD1 by
virtue of an SPA (Scintill ati'8h Proxi mty Assay) test

I N 34 WH&J&QSWro@E&aﬁQﬁ@H@-ﬂaﬁbaééﬂﬁ@%h#&r@@ﬂ-@moxahn—

wa rodu n.the yeast cerevisiae. The reaction
na - BRar Bipsiaingy -SHB OO IPRPATICAER EYRY! PRSEnG
Pr afeRCE4QE-Méthe AfpyHfmuie:-23Mphehy N\ hydid2 it ARinokBline-1-

absence or |in the presence of an increasing

coﬁ%rQﬂW’ﬁtaFlS’r{sﬂTydr%@@#m@?ta"'gﬁ’ﬁ)aﬂ‘é%s coupl ed to an
5 anttyaABUSR- [arthl(b@ebhonMLyqi&tr?dr@smbﬁéﬁmgkb@hezﬂw “yhbhedi-3 4

anticortisol antibod de it 0SS t o neasuré he

anslti'mw@ﬁ-semwep-kwh@aﬂ'aaplpr( hygeoxyadasmantan- 2-v!)amvde
Th Qrdn@bll-[@-(kl(%ﬂ?&?’fehﬂlphé’nwgﬁrﬁﬁg@rﬂ pyriakines- mﬁlﬁléﬁlmihydro-ZH-

113HSD1 IS given concentrati on

i nHP'B?’E%'“B‘d%%PO’{YH%aﬁéﬁWW’V"!ﬁdamaﬂ'mamld@;) The
l C%n&ﬁ&%ﬁ(&-(&fetﬁalﬁ%s&fﬁﬁ&%i}%i %Wyﬁbﬁ%yf]% 4—Bﬁ|ydro-2H-

i nvention are |ess For "eXxa

10 \ aAvinexalinetirearbenrie asid {5-wdroxgadagmantan-2-yl)meshyegide,7.
30,tra%M-[&ﬁzt-nﬁ&haﬁémp%ny1331§~d.rﬂétﬂylprb@?banﬁ%pﬂe%éi}-@@d;hydro-

137 are respectivel 624
0. 8Aguingxaline- matmyhc@cesb@ hygraxyadarmacten-2-y)aouds,

0. Q@%SAO{'\AQIQQ (@!eg%ml%gﬁtl%@sulgh&m)?lpgr%ﬂ yﬁpﬂ&?fl}%ntpdlhydro-

der to eval ua
ph%’ﬁr%a@éem?ﬁar@%ylwm (5elydpaxyadanantasiBiyl)antdei t or s,

15 US Qraf8si- [Hﬁdﬂﬂé{ﬁaﬁéﬁuﬁdﬁoﬁyn@sidﬁa%hbﬂe%lﬂﬁ m&&%iyiﬁphenyn -3,4-

possi bl e to measure 't he acti vl

i nfifdrozghi-fainoxalisajecarborylic a@ﬁﬁ%«um@rwd@@a@m -Zraemides
ad rﬂ?aﬂb-&t[sf(ﬂ%éthéﬂpﬁeﬁ)ﬂ pgﬁ%w Q%rl]fg ﬁﬁllﬁﬂmtm qg%%lﬂg 110

16 h afte e aninmal s are

eu?@fg%@?@é'd (Bgﬂaa@mnymanmnéarb%-aﬂame 50 ng of |iver

00 RSSO o
20 | nQ‘EWﬁbﬂeﬂfCﬂdBByh@ﬁ@ﬁ (&hydrozyadrmentapeR-yidaraide, pr ot ease
i nhigRE 4B 4-) %oﬁdxgéiﬂéﬁd:ﬁﬁey@%gﬁﬁg?‘QlHnlB)ﬁr&-EéH iy c&a@we-%

scissors into roxi ma
W@Wllaﬁ@dt(ﬁwdwma@a-yaambc for 10 m nutes.

o a5 45 AR RAY RN Y o i oS B rait”
(a@arB@(ﬁBDﬁmﬂdB%yém&iMGma{w)gmmded per wet The
25 ¢ oTRE A et | SRENCS Fonife il REReC s serpapdo ack -

f orarb@moyladareantan2-ylaenidmse of the livers, or 2 h, in

380t R BBREbERR LE SFYHE oot

rred:dTaqulld: ﬂaNdeBIhydMWrﬂérEB%lbé’ﬁ'ﬂeFRZOOw 000083 126

i3 GRGor BRI YR pBenir s ddhyerp 2+

30 20@@60)@]|n@-f1t-®rbcd@fcf acd (meanbamyﬁeémbmahw)aemaé much

cell d ssi bl e

(+ fieatar o Ci BoBaresy b erazinppheeyl siveres2

an@im«aﬁn@n -gafbdilidadid (B‘—cénﬁbh‘mb?lﬁﬂ@maﬁt%ﬁ ztyl}am.mt er S)
grou ‘%’H%’O a radioactivity dete (1

6257 Teat-id- - Betaanesu emd}%ﬂey%%'%- rvypbmxﬂr%&dwﬁro -2H-

onquifkalhe-alc |@a¢|@l($ﬁ§cﬁﬂxy%ﬂbﬁlaﬁtaﬁlﬁrl§é?ﬁ|H€n (4.6 x

75; 3.5 pm SUNFI RE from Vat er’s then elided wWith an -

i socratic solvent conposed of H20/tr| fluoroacetic

aci d/ met hanol (44.95/0.05/55) for 8 minutes at a flow

rate of 1 m/mnute. The retention tinmes of the
cortisone and cortisol peaks are 3.5 and 10 4.5




sol vate of the conpound of fornula (1). These
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- A represents a bond, an oxygen atom or an -0-CH2-
group, An represents a phenyl or heteroaryl group,
10Ar2 represents a phenyl group, a heteroaryl group or
a heterocycl oal kyl group, and R2a, b, c,
which are identical or different, each represent a
hydr ogen or hal ogen atom or an al kyl, cycl oal kyl,

- alk@l2opoti9esddy! optionally substituted by o

hal ogen atons, -0R5 (hydroxyl or al koxy), P iFREB081000083
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in the formof the base or acid or of an addition salt

. With an acid or wwth a base. 3012. Conpound of fornula

(1) according to Claim1l1, characterized in that: - A
represents a bond, an oxygen atomor an -O CH 2-

group, - Ari represents a phenyl or heteroaryl group,
- Ar2 represents a heterocycloal kyl group (such as a

pPWIBR008MY269I per azi nyl, PCT/FR2009/000083
honopi per.azi nyl , 3, 8- dlazablgxclo[S 2. 1)octyl, norpholin

yl', t hi omor pholinyl, WO 2008#112691PCT/ FR2009/ 000083

13(1?&ns-4-{4 -{4~(1-Ethy! ropyl)pl erazm- -yqphenyl}-a ,4-dihydro-2H-quinoxaline-1-
oct ahydr opyr rol oF 6-t'etrahydropyri

dpwpwhs 26 (Greastame dappantan- wheratciﬁ gr oup)
t%na.do‘gsc[mmﬁ%g H:Panesa’cg oﬁmyp.bal-sahm pyAlin-2-yI|-3.4-

di fferent, ‘eac sent a ogen or en a

oﬁllhaWOa?wmnO@Itﬂpo?acafppch aplré;xfr@y a@mwégﬂarw? rbzral)arylds

(hydrox or roxya
hd!hwéﬂok -qumgxarlulbo ca{ypxylleﬁgld (Wwamantan- -yl)amide,

R T S R SRR P

g@tzomlmﬂ -CabRaic ag@){ﬁdca amqsdmamanmﬂ-mawdpkw

ekl AR Bl Moo S0Es HAL AN NI .

r d@p@r@rzwumo:swsewcarbomc amggﬁ-&ﬁtbamladﬁmantﬂrrw)amlde

R e

ambyquo@wgpmoxahneA -carboxyic aggdéggmagwaaﬁpmaoweﬁnamlde

hyd@g@g’?&'gp} %@%ﬂ%@%ﬁ?w yridin:2-yll:3.4-dihydro-2H-

1auuc@:auﬂa-hwp@xymamgr(wpdroxyadamantan Eagl)amggleand R7,

w;/ltjaqﬂg@ﬁem'(%f‘éhﬁﬁblf)gﬁzm ‘f gﬁ%ﬁﬂhzﬁﬁ‘-@ i{@f&{) ﬁ?nlg vifloxaline-1-

rogen atom or a
gp@'@pxyharm'd (5-carbamoyladamantan—23gi)ara;meesents a hydrogen

e L SRR ST G o5
o%gyorxyligasie (6waabezmosdau:amajrtam&®fnam(da2) group with n
eq%ls—tf-gl-@;([rétrgﬁyd?oﬂg yﬁb‘g H%In i §ﬁ6rﬁ%§@%54-émydro-2r|-

pyrroli rnyl I per az
t quinaxalivedpsarboxyic anid r(mmathamdyladamaytaneﬁ phyamigeoup, the

e e Ty .

gEqulmoxahnet-m{caﬂ:rmKWOdmd wecdnbamoydadamardamﬂ yhamide,

aqg] %ﬁ’@ @%étg%%@éo%@%ﬂg%rzg% olf-‘% g]néﬁﬁﬁ){.enyn 3,4-diFydro-

c IHFcp.mimcahrEedi-carbokhaiaold (ﬁ-hydwxyaéamémtamz-yl)amlde

.4-(4- i die2- h H-
R AT R Rl il 2 s SR 2
- QUiebxalingdr-carpoafic dcid QSMQMW@amﬁnlm—ﬁ-yﬂamid@xyl pheny11
35{:}4@5% %ﬂz(_%ﬁed Ul n me{hoxymet%%em%%)tperazln -1-yl]pyridin-2-yl}-3,4-
éMdn(oPaHqundkmma wham*wwn\:af(smydﬂoxﬁad%nﬁhrhafdem)adMUI

e PR G L A R

1§G|noxallne-1 -carboxylic acid (5-hydro; adamantan-z- Iamrde
441- I\/brphoxy; ne- 4(ca¥ oﬁy eri dlyr%4 phen H1} 3

Af%ﬁsrf’y{ﬁriﬁ‘ @M%V*HB&’&'W@@Z&W !df"bﬁ ABt d*hydfo-
aqﬁlﬁB%IﬁE Rearbaxyii€l 8cid. (5—hydroxyadamantan-2-y amide,
4-1 4 - Met hoxypyri mdi h- 2-yl oxy phenﬁ Jaﬂ'rd dro
2#%r41@x£4r(m4¢éhqleéalpb@w1pip@r¥m SryaeRenyht Qw 'I
( 2- yl}
A s e e R 2@5@‘“
adamant an- 2-yl am de, 7
. 415- (4- Met hoxyphenyl ) pyri m di n-2-y1] - 3, 4- di hydr o- 2Hq
ui noxal i ne- 1- carboxylic acid adamant an- 2-yl am de,
. 4-[5-(4- Met hoxyphenyl ) pyri m di n- 2-y1] - 3, 4--di hydr o- 2H

'S%%E-J-{st[@,d(a 3 QHﬁuc?Bp ﬁe-*ﬂ%h[b%ﬁ m-ﬂ%?yndm 2-y1}-3,4-
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15. 4- ({4-[ 4- (4- (Met hanesul phonyl ) pi perazi n-1- yOphenyl ]

- 3, 4-di hydr o- 2H qui noxal i ne-

1- car bonyl } am no) adanant ane- 1- car boxylic acid

. 4-[ 4- (4- (Met hanesul phonyl ) pi perazi n-1-yl ) phenyl ] -3, 4-

di hydr o- 2H qui noxal i ne- 1- carboxylic acid

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

W@ngglmlzégﬁyrl di n- 2- yl oxy) pheny1] - 3, 4- di hyslsFREBOBID00083
noxal 1 ne- 1- car boxyl i cacid

20( 5- hydr oxyadamant an- 2- y| ) 3#2 de,

ttfagﬁeér-é— [h‘kgfhﬁetégé)eftﬂdﬁ%fﬂ Ju{ﬁ@\s'i%{ﬂxwyﬁpy?navd XM )PN8MYdro-

ui noxa I'I'c” acl

(BHWﬂmmmmmmWadamantan -2- yl)amlde
E§H45-y|1{4”(2@D(rrﬁﬁ@ﬁ@%%%i&é%%}k11-y|fpvy?id|ﬁ A -8 ADNRYRELH-

dqhmdxaﬁné-i—‘l—azarbmrhaBcidés-hymmmarﬁataefwamlde

oA R A A B R g v 2

qumoxﬂheajﬂldarﬁoxyhdah@dﬁ-@yﬁﬁﬂxy@ﬂﬁnmm-ﬁfy@amdﬁar boxylic

SRR OB 1 oo

nzﬁ-ﬂlncﬁ:aman-lmymmylm—md (Selnadroxyadamentapedyl)amidaci d

rragn%g{ @X(Fgﬂ?ﬂjﬁ)? e%ulés%J dse-dnrafabl% Ioéz 2. 1111ept )yr)pyndun-z-yl]-
dBﬂ—cﬁhydtﬂ:—ZB-l-quldmxa}nde-d c‘arboxquacm Q&-awmeyalianmnm&wi)amnde
" e YN BRI A 2 ARG 2 sy 2t aporgin-t-
e pi-pyrdn-3-ydipipedazaine Hearboaylil amﬂatel:t-tmiylmtqn ic acid
8 8 G L G e DURE v SR i L

i baribowyli2 ldcaSraxkamaoylddamantan-2-yl)amide,

W BEGR e SBTREFIR RIS R V¥t 2518 dinyare-

. RHeqsnakalide-( 4a(tdxyliccanid (3-garbapbyipdweastan2-v)apideheny |

érz-j(rﬁy% Jqéldlﬁe(?ﬁﬁ §¥r§+l1§|ﬂ§nt% “zlaﬁglgaoré%/jljg%:ﬁ)-g,ﬁi-&hydro—zH-

. uinozalihdByl{-phénylipipepaain-tiyti am2thylppegidpb enidl] - 3, 4- di hy

?é%\'é%—@ﬁb%@-?@h{iﬁ%zefﬂ?r;aaﬁﬁ%rélei#‘l A bilyridinyt-6%y1)-3,4-dinydro-2H-

5 gtiinaraling-{-darbdxyib/atild fearisphoyadamantan-Biyhamidgl oxy) phe

?és'rs]rwgﬁ}@g(@*ggéﬂéﬂéﬁﬁ gﬂﬁ §g%f‘%mgﬂro-ﬂ14 Q35 RN G5 S, 4-dinydro-

. RHaqsinckalire-( Marixglid mdfﬁv‘@hammﬂl)ad&néntdnmrwﬂw qui n

ogal I g‘? @S/ @é‘?é\)% 'Rﬁ%'%b p}pgﬁq%1 -y)pyridin-2-yl}-3,4-dihydrc-2H-
hur"mBSaI#reﬁﬂcérlboﬂyllaaaquﬂﬁ:dnhbmmn pyam@eheny! | - 3

( rﬁfﬂf%%z& éﬁ&;ﬁ%ﬁ OW )pg}lﬁr%n cl-yl) 5. )r%thy‘fpyn |nd2 -yl}-3,4-dihydro-
nckalide- (I%P&th@mI/ﬁlttérbdmﬁylédéfﬂnhﬁtbﬁwwanﬁd& di hy |

dro H-qU| noxal i ne-1- ca

i d
( ST Bl RH OBt 6 t9,qrg|yﬁ|f%gH 1,5 Bipyridinyl-8'-yl)-3,4-dihydro-2H-
bh%§alﬂm{146§'b6ﬁ‘yhh%%ﬁlr (SRUIBUrRS Rt - g?nammép pyri dl n

ui noxal i ne

n % 4-di hy dr 02H 2,
actr %I"S(' Li%f lsiydjgmﬁtqilﬁemy yhRinggazin-1-yllphenyl}-3, d;hydro-zH-
1%urnb§51 - E:érgeéyug%%mﬁsr&%amaadahaﬁz@%m& yOpyrid

1- qui'noxal I ne- 1-'car boxyl i c

actir%hsf‘fr ﬁWdeiQW&a%th@ﬂMey%ﬁ*ﬁ dwll-pyridin-2-yl}-3,4-dihydro-2H-

rn(q)]i" '§aﬁxe(‘ﬂc£|%b 'E%ld%%%%w&arﬁarﬂ 2%)5%@:@0 2H qui

|nelcar oxyl1c "acl
hytdam@»ﬁ}ﬂ%gnphglm@%)mygwnc?eyi) -3,4-dihydro-2H-quinoxaline- 1ncarboxylac

g L e 40

(5 hydr oxyadamant an- 2-yl ) am de,
.trans-4-[5-(4-(Met hanesul phonyl ) pi perazin-1-yl)pyrid
n-2-yl]-3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxyl i c acid
(5- hydr oxyadamant an- 2- yl ) am de,
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5.trans414- (4- (Cycl opr opanesul phonyl ) pi perazi n-1-yl ) ph
enyl1- 3, 4-di hydr o- 2H qui noxal i ne- 1- carboxylic acid
(5- hydr oxyadanmant an- 2-yl ) am de,

.trans-414- (4- (Met hanesul phonyppi per azi n-1-y1) phenyl ] -
3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid

(5 f1 uor oadamant an- 2-yl ) am de,

géqhgag% - (Cycl obut anesul phonyl ) pi perag%(@r,}h%bég}googg;g

yd ro-2H 10qui noxal i ne-1-carb I ¢ acl
(5 hydroxyadarrant an- 2- yOam 443

A RS bR AR DI BB el

( EHMmyrmdemqu)@mﬂbamoyladamantan -2-yl)amide,

; et it e oA R 5Py i VP

( BHWmma-nambaylm%qd)maiﬁamoyladamantana ~ylyamide,

otk e b SR L A AR B B g b 21

aqu:do(ceﬂmbyldttamwﬂtaaﬁﬁt(a-lnyé’mxyédimaiﬂan -2-yl)amide,

R bl L R S A A R BE -

acarthoxyic eyl (S castrbmmaiddamahtar-2 affathide,

A RPN B R bor S T RPHI El S pvare 2
(Eulhyﬁlmwwa‘sﬁmb@ﬁ@ﬁcna{%h wan iadamagtarxrnézt yl)amide, .

[ dNns anes

el A T AR B ety Towatr 2l Do 2H
aquitloxaiinbyldsaphsaiiaasia(Beambayoy wladﬁntan 2-yl)amide,

t ! ans [%[(é&ﬁ%bﬁgfy@l%é@%tr al?pyn -?rIT%ltt—éhydro-zrlT-Fq&Xm%hRe 1-
dcmdmeaudqm(nma;kymmw}aaaﬁm:@ﬂ 2-91)&nidd,

VRO ey Pes el DRy bl - dyaro-34-dinydro-2H-

y huinbeatyie1ptapsdgid acid 15-saibahylaasrhian-2ghdmigehy!

© e P14 2 2D e RS Rpia YR asR7In - BUHR 2 & 4-Aycky H-
rQulﬁbkalllneﬂ%{aﬁi!bdwmﬂac@%@aﬂbbﬁWIaUQnﬁﬁtaﬂ- -yl)amide,

b B e R Dlp s ph Ry i 2o sy - P pine-

] ﬂ&aﬂuos&ytttyé&cpt&mbam@wa&iarﬁaqtémww& ic acid

et B CYaREropa R SR AT BYHic R By yo-2H
A0l BN 6124 Sy O XM '(%Yéﬂo]aﬁbﬁaﬁia}'npz PdrFge - 1-y1) -2-m

| propioni c_acid ethyl est

+ %Fﬂ[ﬁdéjﬁ@#%@g}%@w@(y)pymin-2-y|] 3,4-dihydro-2H-quinoxaline-

‘ 1$—Earbox§hc acid (5-carbamo adamantan-2-yl)amide,

25

30

rox adanmant an- 2- yl car banoyl

4ﬁ6?ﬁ9dﬁd5‘§4ﬂaﬂmﬂéﬁ@m¢mﬁy 1yﬁqaébwn93@r§>éxddwdrfe2m-%m)ozﬁhn 1-
{?\}éh)ﬂ @-@étpémgﬁroaﬂilq %H}/}'Hlnﬁsi 9I§Z-acetlc acid fthgl gster, hydr o

rans-414 Vet hoX m di n
- greng-Grl4- mbaﬁ@ylgdar@an‘qga@ylp@rbamow) 3 dlhydro-ZH qunnoxalm -1-

( de
7 ?fﬂ%gﬁfﬂﬁﬁ"%"%@qA%b}j‘ix%@“k'dfcafm{"ﬁgﬁgse&w' 851901 ) i pe
rd@m-4ﬂ5f(ﬁﬁwqulmperazm 1-yl)pyridin-2-yl]-3,4-dihydro-2H-quinoxaline-1-

ARt S Aoy iR oo ! ¢

amant '
. ttranagl-U4gert-Bufiet 25318 61, §hergthydod-B el -aipyridityly8o )-8 j4ddiydro-

(gﬁ o ek LD 2penanal h s dnt B L
- taasgE' 444Wévmwwmaﬂtmw@mwm A-dihypRERyirbxalin-1-

A At 109y eusking. drarhoul) o acid

.trans-414- (4- Met hanesul phonyl 3, 5-di net hyl pi perazin-1
-yI ) pheny11- 3, 4- di hydr o2H qui noxal i ne- 1- car boxyl i c
aci d (5-hydroxyadamant an-2-yl)am de,
.trans-4-{414-(2- (D et hyl am no) et hanesul phonyl ) pi per az
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di hydr o- 2H qui noxal i ne- 1- car boxylic acid

(5- hydr oxyadamant an- 2- ypam de,
.trans-4-{4-[4-(2-Am noet hanesul phonyppi perazin-1-yl]p
henyl ) - 3, 4- di hydr o- 2Hqui noxal i ne- 1- carboxylic acid

(5- hydr oxyadamant an- 2- yl ) am de,
5.trans-4-(4-(Mrpholin-4-yQphenyl) - 3, 4-di hydr o- 2H qui

n It rboxylicacid

(5- cgrbggﬁn%/@danant an- 2-yl)am de, PCT/FR2008/000083
.trans-4-{4- [5 (Plperldln 4194 oxy) pyri di n- 2-yl i pheny1}

( éreﬁsg’p -EM@% ga g\é&%ﬁ%g&?& grcafbg%%)él 4-6ind8o%H-quinoxalin-1-
| Y-, B gtiaryd a2t ldmmidioyh b paibdkylicacid, i pheny 1} - 3, 4-

21l QUGB Bfadi ANGALARH A oA - aivyero-21

t;wansahd»—1{ Yil-pyridir 3yebiparpintiayip 2 meihdprppiopicamichethpl- dster,

| | LRRED 8 2 Bydoty 4105 RN ARAAL) BoEiby ARSI a5 B dho 2t

tmmsa%%bdb&;l:h avidq Gicattamddatiathattaz2piapideo| 3. 2. 1]

oL R P R aongomop BN PPEraZI rlpyricin 2:1-3.4-

( Bmdn'dem-qumbmimahtarbeﬁjhy Qaki (§aarbamoyladamantan-2-yl)amide,

15{1’ fﬁg-ér(gbmy&ﬁw? g%%e?p%o%yl?plgeraah%-}ﬂjp%@‘ 1o ylf-g,%[(?ih)?dro-

d2Ryglrinexalihe ticarboxllicarid (Ssearbamplladaraanten-2-yljamide,

( gfrq@éa{ @{9 @mﬁi{'ﬂ ’QP{W?‘W gzin-1 CHooR 213G dnydro-2H-

. quinbgalihe{ BaatbOd/i2 agdid [ bichtbaniaytsdaaaatan-Pydamidppi per azi

2E}éé%'y%%@z@é%%%Pﬁnédyppggpgigmzing-glgqyaidin-z-ynys.wnym

( 2HRyLmexalies tardoxplicZagid (Sreartiamoyladamantan-2-yl)amide,
ttriaij1 nﬁ-ﬁ&—g 1éth&[ Wﬁ@gérlafzgnup yl?pynglnrbe;’lyhl%h@ 9%08'2?[3 qun%xahne—

ditkostibaxyd-acid ( Sroxrdamoglatamantanl)amide, d
(5-car

R A R A N R T R e
'ufﬂ%dél@uez‘i:bé’rﬁbﬂ%%hidrts-c\él-ﬂa‘h‘ft@mdahﬁnwwl)ékﬂldb sul phon

25tr$) e Yl ot fﬁm(%l?ﬂa‘h‘éwpﬁ}?ﬁﬁﬂ Jpiipaidin 2l-B.4-dihyregH-

1 i Z.i|ﬁd@0ld
B

Art&'ﬁ§ @@mﬂaaﬁwmwl)wpgrambn'&rﬁmthglpun%nﬂ;/s@r%‘*-

- Zhtard- E‘I‘P&%Hoﬂgﬁrﬂe 1-6%@9%1%'#0@ (§Cdanamoyladamantan-2-yl)amlde
(5- hydr oxyadanant an Ocar boxylic a

( straiedt-GxlAadarygrennd - qn}etljy!ﬂe@ryl) p;lperazm 1-yl]pyridin- 2-yl}-3 4-dihydro-
Afz@ﬂ&mﬂéaéhﬁé-‘l lc%%x?ﬁt%éi@Yﬁ-bé#bﬂn%yl&&%rﬁﬁﬁaulﬂ-yl farfiaéli hydr

0- 2H qui noxal i ne-1- carboxylic acid

svm-%ﬁr[ﬁr%ﬁuﬁ@n‘t é@metwipﬁ\ﬂ)@léerazm 1-yllpyridin-2-yl}-3,4-dihydro-
|
tzfré@fl gé i&é"r &%Mg% H:LnBPIQBé{MﬂbH%LWAnﬂaé yl)p

di hydro |ne 1-carbon ar ni no) ada
rratﬁalmﬁ4-l5'§4 (T¢@w@a>me¢hmesdlph@mﬂ1)plpemreﬂ-yi)pmgm -2-y1]-3, Mlhydro

2 Rt C T RO 0 OB adByiadamantan-2-yhamide.

-y1] - 3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxyl i c acid

(5- hyd adanmant

O s R RBLAR R 7% BrebalRBbu PSR e (0, Asspreing to
| cing-oe Yl Ciadm4 1o HBdeiearadtatiz eadn that aecoinpoand ok;drmulaa(d:’uf):i
(5- hydr oxyadamant an- 2-yl ) am de,

5.trans-445- (4- (Cycl opr opanesul phonyl ) pi per azi n- 1- yOpy
ridin-2-yl]-3, 4-di hydro-21-1- qui noxal i ne-1-carboxylic
aci d (5-carbanoyl adanmant an- 2-yl ) am de,

.trans-4-{544- ( Propane- 2- sul phonyppi perazin-1-ylipyrid
i n-2-yl}-3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid

( 5- hydr oxyadamant an- 2- yDami de,

.trans-4-(4-[ 4- (Pyrldln 4-yl oxy) pi peridin-1-yl ] phenyl}
3 4 dlhydro 21 qU|noxaI|ne 1- 10carboxylic acid
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30qui noxal i ne- 1-car boxylic acid

(5- car banoyl adanmant an- 2-yl ) am de,
.trans-4-(4-[4-(Piperidin-4-yl oxy)pi peridin-1-yl]pheny

1} 3, 4-di hydr o- 2H qui noxal i nel-car boxylic add

(5- hydr oxyadamant an- 2-yl ) ani de,

.trans-4-[4-(4- (D net hyl car banoyl ) pi per azi n- 1- yOQphenyl

]V@D 2Hgui noxal i ne- 1- car boxyl i ¢ aci

(5- h;‘/zgg 8}Q§'g§§¥mm an-2-yl)am de, WO IQCTIFRZOOQIOOOOBS
2009/ 112691PCT/ FR2009/ 00008345

140 R

.trans-416- (4-( r Bpanesul phonyl ) pi per azi n- 1- yOpyr
i di n-3-y1] -3, 4ndi 1-1- oxal i ne-1-carboxylic
aci d (5-car bamjysada -2 anﬁ@e ¥ -

.trans-444- (449 Et i perazi n-1-yQphenyl)-3
, 4- di hydr o- 2H qui nox &} n&s car bdkylic acid

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

.trans-44414-(2, 2, 2-Tri f1 uor oet hanesul phonyl ) pi per azi n

- 1-yl liphgmd 1x 3A|4( Wrzhw.r QCZFF'R gui ER&‘Q‘U A% ds %EWYA bRy one of
aci d %5 carbaggi adaman fa - car

aliamed.1of 98 thaar?éﬁtlam@fw aeleavmg group, 8 reacted with a
- E6APSartidrformubipdy oxymet hyl ) pyri di n- 2-yopheny1] - 3, 4-d
|hydro 2H qui noxal i ne- 1- 10carboxyI|c acid

(5- carbannyladanantan-z- de,

.trans- 445- (4- ( Cycl opdhi su phony! Y¥) per az1n- 1- yQpyr

i di n-2- y1] - 3, 4- di hydr o- 2Hqui no%al i ne- 1- car boxylic acid

(5- hydr oxyadamant an- 2-yl ) am de, - carboxylic acid

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

15. t r ainsvhich( Rs &g R2ai2, 85 definkd roamestwetyGigyis tim 82l 1oto 12.
henyl) - 3, 4-di hydro- 2H qui noxal i ne- 1- car boxylic acid

(5- hydr oxyadamant an- 2-yl ) am de,

- tr ansts Preddatich Brodeds iaktoraingefoh Ciaith gl lcﬂbfac’%ri)tédl PheRat the

{onoinVmda i s oba0r B ransling o sommetigl Pruei(e)

(5 carbanoyladan&nt.n 2RY| ) am de,
.trans-4-(514- (Plp e n- 4-yl oxy) phenylipyrimdin-2-yl
)34d|hydro 2H—q ~Qed. “.!ic acid

( 5- car banoyl adamariNan- mi e )

Arans-415- (4-(Trifl anggulphonyl ) pi perazi n-1-yO
pyridin-2-y1] -3, 4- dlhy%ﬁOZFkQU|noxaI|ne 1-carboxylic
aci d (5-hydroxyadamant an- 2-yl ) am de,

25.trans-445- (4-(tert-Butyppi perazin-1-yQoyridin-2-y11l

-3, 4- dnthcmﬁthrQ,UAf}pm.lﬂcﬂﬂzﬁm &/ PQXatki 45 a6firfdd in any one of

( roxyadamapt an

al’aé[ﬁ 14% % htﬁn‘héd% BLGn?‘?")"W'-ﬁ@r oz faimpla, g iQ-4anwhere Lg
yfb]pr@seﬁtsjeawb grOZleI Uh X grlebaelofGpdaaxyl i ¢ acid

(5- car banoyl adanmant an- 2-yl ) am de, - 30carboxylic acid

(5- hydr oxyadanmant an- 2-yl ) am de,

tr aanG&mQéT&r@ﬁel &@Mrﬁﬂﬁ%ﬁ a%mﬁaah@%% 1a1y¥99¥cgamg to

d|n 2-y 1£ dro-2Hqui noxal I ne- 1- carboxy
(ADNYRR 6 Qﬁy’aﬁdntpa}% in yhichn gepresents a bond, characterized in that a

- SRR or Térhule | lpera2|n 1-yOpyri di n-2-y11- 3, 4- di

_hydro 21-1- qui noxa - carboxylic acid

(5- hydroxyadanantan 2- yl)anide, WO
2009/112691PCT/FFt2009A90008§%
141 @
.trans-4-{4-14- (1-Et hy pr
- di hydr o- 2H qui no [
(5- car banoyl ad® -y :
.trans-4-15-[4-(2-Weth prof ,e Rz sul phonyl ) pi per azi n-
1- yl 1 pyridin-2-y1}-3,4-°

di hydr o- 2H qui noxal i ne4- car boxylic acid

(5- car banoyl adanmant an- 2- ypam de,
5.trans-4-(5-[4-(3,3,3-Trifl uoropropane- 1- sulphonyl)pl
perazin-1-yl]pyridin-2-yl1}-3, 4-

dlhydro 2H—qU|noxaI|ne 1- carboxyllc acid

o T Y. L 1
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.trans-4-(514- (3- Met hyl butyryl) pi perazi n-1-ylipyridin-
2-y1}-3, 4-di hydr o- 2Hqui noxal i ne- 1- car boxylic acid

(5- hydr oxyadanmant an- 2- yl ) am de,
.trans-4-[4-(4-(Methanesul phonyl) pi perazi n- 1- yOphenyl i

- 3, 4- di hydr o- 2Hqui noxal i ne- 1- car boxyl i ¢ aci d

(5- (acetyl am no) adamant an- 2-yl )am de, WO

igge/zobaﬁazw / FR2009/ 000083 PCT/FR2009/000083
.trans- 4-{514- ( 2- Met hoxyet hdffsul phonyl ) pi per azi n- 1-y!

| pyr i dinnmﬂchh By4: ﬂLah)/ﬂJQRd"RQHI'é‘&(%ﬁﬂ%@l it aR#bRE VY Cldims 1, 3,

ag gné dr oxyadamant an- 2-y

r A8 and 840 13 2ng Vbrenéqqq’ytsm muwm@@@pﬁdwmqmmmd
| gf frdudalav®: 4- di hydr o- 2Hqui noxal i ne- 1- car boxyl i c acid

(5- hydr oxya armnt an- 2-yl )am de,
5.trans-4-(4,4-Difluoro-3,4,5, 6- tetrahydro 2H 1,3 -bip
yridinyl-6'-yl)-3,4-di hyero- 2H

qui noxal i ne-1- car boxy‘? R (XVI)

(5-hydr oxyadamant an- 2- &1 am de, :

.trans4-(4-(Pyrrolidin 5&) 3,4,5,6-tetrahydro-2H1, 3
"-bipyridinyl-6'-yl)-3, 4-di hydr o2H qui noxal i ne- 1- car bo
xylic acid (5-hydroxyadamant an-2-yOam de,

. t r ansinsmiiich BroCRel 6oy aphRe ard ph defiriedinanyi cneadfi Clzieiso( A, 6, 9

. t

8 TSR I L5 o somomotl .t rsenc of o
( ergapdmetajicatalyst and 2f albpasd de,

.trans-4-(644- (5- Hydr oxyadanmant an- 2- yl car banoy1) - 3, 4-d

i hydr o- 2H qui noxal i n- 1- '

yl] pyti. rocess yfor thepmrepanation bf aagdpgpowhd of deintlla (1) according to

I : . . . .
', 9B 20 GRS R sty Ry g REsSDe 0 gy ganal rove,
, dhatattpzan A ithat . cooxmlung @f formuir POSYX):c aci d
(5 car banoyl adamant an- 2- yI) m de,

15.trans-4-[5-(4- ( --"- phonyl)plpera2|n 1-y1)-3-m
et hyl pyridin-2- y1] ydro-
o y 2 '
y j

2H- qui noxal i ne- (XXXIX)
(5-car banDyI nt

. transH9Og s -Ca oY arRZ yI car banoy1) -
3 4-di hydro- 2 i noxal i n- R1¥1] -ngenVI }pieper azi n- 1-y1) -
2- et hyl propi oni ¢ acid,

-t :Iaglﬁ?] 4\71I'ﬁcﬁ'r At ﬁFJ Apuﬁé %; ﬁbahcsz fh&tl'\‘aa‘cjxmdersod&ilﬁ"e&’lﬁ anp lone of
zél@m:ﬁa){tgﬂ ﬁgd @afl %,orquea@teq(;wlm a compound of formula (XXXVI), H-
(RRERY, Wlﬁ%wt %éﬁr%@ g%iaa? L in the Brssgnse Qhalpeptlde

trans-4-(4- rroli
yotml!wagmtwmnéab@w 3 4- di hydr 02H quii noxal i ne- 1-carb
oxylic acid (5-carbanoyl adamant an- 2-yl ) am de,
.trans-415- (4- (Et hanesul phonyppi perazi n- 1- yQpyri di n- 2-
y11 3,18. Brdopds dor2hig Uiremacatiornef 4 -compbony lof doratizd(l) according to

A e S R PP PRt indfit 3 prrpesunst ot g O8Iy

et hyl pyri di n-2- )Rl,l' 4- Et% hydr o- -
2H qui noxal i ne- 1-?: frbexylic acid
(5- car banoyl ad N\ 2 yl)

.trans-4-( atgra . ?Eﬂé etrahydro-ZI—I—l,S'-bipy
ridi nyds, s, 4-\d hy ro 2Hqui noxal i ne- 1- car boxylic
acid (5-c moyw adanant an- 2-yl ) am de,

.trans-4-(4-[4-(B; Hydroxy-1, 1-di net hyl et hyl ) pi per azi n-
1 yl ] phenyl) -3, 4-di hydr o- 2H-
J0aHichoRal Ree Ri 208 Mt lasdefioedin any one of Claims 1, 5, 7, 8 and 10

(ttér@ﬁ%?@g?é& Fﬂﬁ%ﬁﬂw@%uﬁd% i‘%\%ﬁﬁ’o"’_\}' ') pi per azi n-1-yl] - py

ridin-2-yl11-3, 4-di hydro-21-1- qui noxal i ne-1-carboxylic
aci d (5-carbanoyl adanant an- 2-yl ) am de,
.trans-4-(5-(Mrpholin-4-yl)-pyridin-2-yl)-3,4-di hydro
-2H—qU|noxaI|ne 1 carboxyllc aC|d

o T N AN
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.trans- 644- ( 5- Car banoyl adanant an- 2- yl car banoy1) - 3, 4- di
hydr o- 2H qui noxal i n- 1-

y0-3, 4,5, 6-tetrahydro-2H1, 3' - bi pyri di nyl - 4-car boxylic
aci d,

3%@2?%&84%421644 (5- Car banoyl adamant an- 2- yl %‘HEQ%&QIOOOOBS

quinoxalln 1-ylypyridi n- 3-y13Z pi perazi n-1-y1) - 2- net hyl
propi onic acid ethyl ester

5.trans-4- (4, 4- D net hyd @ R, ahyfly o- 2H 1, 3' -bip
yridinyl-6'-yl)-3, 4Xd o-

quinoxaline-l-carbOXé aC|>

(5- car banoyl adamant ar»2- Izb) am de

H\ﬂﬁ]éh f\r i\ﬁd'ﬂr I71 Reg: 4R|2bf cl aun%rl%cgr%l a%pée%?lgtli rlrngrW gﬁe 813 & alznl'lg 1, 2, 3,
d# hﬁdrﬁo Ql-ﬂmluﬁﬂoboahﬁ namdL XCds ojedving giug, in the presence of an

%ﬁégﬁ%@)ﬁfg%@g?hg %%nmegﬁl phonyl ) pi perazi n-1-yl j

pyrldln 2 yl) -3, 4- dlhydro-

102H I i '
(g car a xa ag%%ngcﬁ%ggr% 'é??f gEO%pound of formula (1) according to

. amaorse 4f {J&ﬁ-ﬁs oaoszssmmhfdhwg A cmndrémwgr@y A-id aYihd¥ bond
d|h dr.o- 2Hgui ngxal i ne-_1- car poxyli c
Hg%) ﬂt o{gepaeof the plper ine and Ry is

Aa:metéd{tﬁ%ﬁe (o&héd\/mrbgaewrﬁmrmwiﬂ%ﬁmé PeHaPFdtérizEdYih that a
r| di nd ?z E g! A}—‘L hydr o2H qui noxal i ne- 1- car boxyl i c
.”apct%“ coé {RUfamant an- 2- yl)am de,

15dr ans- 4- { ®44- ERhy! propyl) pi perazi n-1-yl [ pyri di n- 2

-y1}-3, 4- dth gui noxal i ne-, 1-carboxylic acid

(5- car banoyl ad an-2-yl)am dei

.trans-4-] i )- X nDrpholln 4-yl ) pyridin-
4- df hyXir o2 F ¥TH callldxyl i ¢ aci d

(B N adamant apte- I)a de,

.trans-4- {SJR.ér (Tet qhydrRpyr anze4- yOpi per azi n- 1- yapyri d
in-2-y1}-3 i hydro-2H 20qui noxal i ne-1 -carboxylic

aci d (- V‘dfmfb&rm adaiaptals, 2Ry landnRdare as defined in any one of
énlgtﬁa’?s; ;‘)4)1/?{ 8%“9%% Br &Q@H&EHWH%”&Q%&&RS%?F&%%(Xi'l?)'Eg Ric,
dnhiyel pesereef m@aaﬁe i arewith- & apimpryhd (LIME iGER,,, in the presence of a
( | adamant an- 2- yl ) am de,

’?F%ﬁé ga% [4-(2-Hydroxy-1, 1-di net hyl et hyl ) - pi perazin

-1- Apyridi n-2-y1}-3, 4-di hydr o2H qU| noxal i ne- 1- car boxyl

i C aci ada nt an- 2-
05 oe 28, Pipctal BRIRY GBI & lmPRuRE ot frmylat assorging o
largyl oreyofi Cleims2t yd 1 3 3indwiitidi®a halogen atom, characterized in that a
UI ngﬁﬁkﬂ e@#&?{ﬁ[boxyl ic acid
é’r”B oy an- 2-yl ) ani de,
trans 415-(4-(Tri fhuor orretmanesul phonyl ) pi perazin-1-y
prrldln 2-yl1] -3, 4- d| gui noxal i ne- 1- car boxylic
acid (5-carbanoyl a - 2- yI)am
2009/ 112691P ER2 9_ OO
Ark Ar2,
one of Clalrrs and 9 0
| eavi ng group, is re ted Rt h sconpound of fornul a
Rh" 4 gJk(V) in Whl ch R3 and R4 are as defined in
AMWhiaheA oA, Gai R0 d RoZoc Bsand RyGire as ]:!Eﬂnécﬂtb&'ﬂny one of Claims 1

o] C 0 (] ai
RﬁZ&Z‘@?ﬁPﬂ%S’ [ naﬁzﬁﬁtaﬁﬁgag ag[}%aea&e or rrul a (I\/) i's
obt ai ned by reacting a conpound of formula (I1):
R aR2a in which A, Ari, Ar2, R a,b,ct Ra,b,c
and R8 are as defined in any one of 15 Cains 1 to 6
and 9 to 12, with a compound of formula Lg-CO Lg,
where Lg represents |eaving groups, in the presence of
a base 16 Process for the preparation of a

o N1 Y r o a o o o




in which Ar2, Rio, 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 goresence of an
organonetal lic catal yst and of a base. 10 17.
Process for the preparation of a conpound of fornula
(I) rrsltolS, i n which
r%f@é@%@%#%&@gﬁ"g Oct)nal group, characterized
|n that a conpound of formula (XXXl X): R2a (XXXl X)
HOOC \ R3Ri b2b 1§|n whi h A Arl, Ar2, 5la,bc, R2a,b,c,

53 and R8 are as® in any one ofCIa|rrslto7
and 9 to 13, is re dW|t und of formula
(XXXVI), HNR6R?, er are*as d@efined in
Caim1l1, in the pr tide coupling agent

and of a base. 2018. Rboc§§§ f or “‘t he preparation of a
compound of forrmula (I) according to any one of Cains

5 Ito 13, characterized in that a conmpound of formula
(XLl 1): (XL;2 l) ¥, WO 2009/ 112691PCT/ FR2009/ 000083
147 in whicH I, Ar2, Rlb,c, R2b,c and R8 are
as defined i an of ¢ D 1o 2, 3, 4, g
and 10 to 12 ¥» ' th)presence
of an or gandmet arH Kal gst rand of a base.

19. Process for thdﬂreﬁyaﬁ oh” of a conpound of
formula (1) according to any one of Clainms 1 to 13, in
which Ar2 is a piperazine group, Ais a single bond
dir eiﬁtd:mchRnﬂﬁCAR?dR Qe %gbpén& REate'Ss défineB S By Bhe bPElaims 1
pi per azi ne an C 1S conriected to the other nitrogen

t:@ and Sito (1R andiLesearesaats adpayiag 8@upzed in that a 10

10 compound of fornula(LID Ri52a Ra 0/ NHW) R v\ 53
151b152b52c in which Ari, Ria, b, 52a,bc, R3, R4
and 28 Garepqnd d’éfqrmk'@ PeMABy one of Caims 1, 4, 6, 9
and 10 to 12, is reacted with a conpound of fornula
(LITT), Lg-Ric, in the presence of a base, or with a
conpound (LIV), 0=5icRi presence of a 15reducing
agent . 20. Proce or the preparation of a

conpound of fornula NaC Yto any&ofyy of C aims
1to 13, in V\m.r@_'s a_ha h atom characterized
in that a conpou of \éﬁormﬁ1|= (hXI): RI

in which Ary, Riap, Raap, R and R, are as defined in any one of Claims 1, 3, 5,
16 7,8 and 10to 12 and V represents a leaving group.

23. Compound of the following formula:

. trans-4-aminoadamantane-1-carboxylic acid amide hydrochloride,
. frans-4-aminoadamantane-1-carboxylic acid amide,
20 . trans-(4-aminoadamantan-1-yl)carbamic acid benzyl ester hydrochloride,
. trans-(4-aminoadamantan-1-yl)carbamic acid benzyl ester,
. trans-(4-tert-butoxycarbonylaminoadamantan-1-yl)carbamic acid benzyl ester,
. trans-(4-t-butoxycarbonylaminoadamantane-1-carboxylic acid.

25



10

15

148 21. Conpounds of fomulae (Il1) and (IV): a HNc

R2c 2b in which A, Ari, Ar2, Ria,b.a, R2,b,a
and R8 are as defined in any o of Clains 1 to 6 and

9 to 12 and Lg represents a | eaving group. 22.
Conp@édndeditamentycharatisivéd in: that it comprises a compoundibfi formula (1)

i R y S a r def | j .
afdrtipditfny S SLOBSF to T e ARG R EMpdAG witn 2
phaqmaseutitally cadceptabiegagid carpbasg3or @tsopa Lseivatd of be compound of
%md ngfouml&

rans+‘4- am noadanmant ane- 1- car boxyl i c acid am de
hydrochl oride, trans-4-am noadamant ane- 1-carboxylic
acid i S oa RV r j .
0] dzg.g%}ga?pae @tfc%f‘ c“cﬁoc on, g@%@&%ﬁ{bdl ! kg k?ta"Eo?npnses a
compoignd af-farmuia &)l ao@mrdlag {d apy demobGlaines dée 43 beaphirmaceutically

BERT0Y 12l 97,2 BolvalR, RN ROTRRI A0S 2hiP2Rt 275 EaragsHtcaly
acceptable bxeipight. est er ,
trans- (4-t-butoxycarbonyl am noadamant ane- 1- car boxyl i c
acid. 149 24. Medi canment, characterized in
t hat 26t Usenha icompouand ofifeomnla () adcording to 4ny) onecobCltimg 1 to 13

| ir{ ﬁa@?r%aﬁﬁ'&toénﬁp?%\}&b&n L4 t}b%sﬁ»?l caP?gg |%P§§.I|§to§f dgorders

I's “compoun har nac
insulih aesistance| $w aneiabcum:t syrgirombe Qnshmtm :symlrorrwr rhylpertension,
2 Phar C 0 -
ehblosclirons. copfion, i FRAEH, " DuGHE Bhbhlpas; teodystronhy.
cérdiacu Ihypgrirpplay; c oandiacy insmlfra:lepcp,ndsveﬁ dBleases dnd son® dmfectious

I e t

dRghdt, B sitiahény ob %ﬁ%‘i“éﬂ? Fof el mfthure, Sfkeld, fir 8f wounds, by
pernatingdisiabng xci pi ent . 26 Use of a conpound
of fornmula (1) accordlng to any one of Clains 1 to 13
in the treatnment and prevention of obesity, diabetes,
m crocirculatory disorders, insulin resistance, the
met abol i ¢ syndrone, Cushing' s syndrone, hypertension,
at heroscl erosi s, cognition and denentia, glaucom,

ost eoporosi s, |ipodystrophy, 15 cardi ac hypertrophy,
cardi ac insufficiency, |liver diseases and sone

i nfectious di seases, by enhancing the effectiveness of
the i nmune system or of wounds, by pronoting healing.



