COVPOUNDS, PHARMACEUTI CAL COVPCSI TI ON AND METHODS FOR USE | N TREATI NG
METABCLI C DI SORDERS The present invention relates to novel conpounds

i ncl udi ngwoheiwosgisar naceuti cal |y acceptabl e salts and secratmgyoodch are
agoni sts or partial agonists of G protein coupled receptor 43 (GPR43) and
are useful as therapeutic conpounds, agtlcularly in the treatnent and/or
prevention of Type 2 diabetes mellitus and conditions that are often
associated with this disease including, |ipid disorders such as

dysl i pi ddtiend dandppparensifamaraiesediyentat her oscl erosis and its sequel ae.

[ BACKGROUND OF THE | NVENTI ON] Under nornal conditions, Free Fatty Acids
(FFAs) are inplicated in nunmerous physiol ogi cal processes by serving as
fuel in i i ways and/or acting as signaling nolecules in
differeﬁ%i&#ggﬁ%igéggﬁ{éés heart, liver, skeletal nuscle, adipocytes and
t he pancreas (Newsholne et al., Biochem J., 80 pp 655-662, 1961; PrentKki
et al. ﬁwéielnﬂ&v@ﬁﬁé@f&ateﬁ@%ﬂnﬁoldﬂica@l@%@ﬁve ﬁ?pﬁg)eraﬁli’@s’l@r FFAs, the
short - chai n fatty acids (SCFAs, carbon |ength are generat ed duri ng
anaer obi phapaeseatitally dceepiable saltmdssters tereofms el agie Phamacewicak al ., News.

Physi ol ghﬁ‘ bon
Iengtsﬁ éfi%b&lt&’?is g&glpg?m % n‘}g c?Qodth&?ary In @%&%ﬁ%ﬁ?&ég&gﬁnﬁg?and
liver (l\ﬂié\ﬁrtvhtmomtalﬁlbe used in tHdlrﬂabbled;hlsunlabHDe,d fopm1371- 1383 1999). oesity
is an increasing, worldw de public health problem associated with

devast at di abetes (T2D) and dysli pi demi a
(Wld etﬁégf%ibgﬁéﬁéﬁqﬁlﬁﬁPéﬁi? 1053, 2004). Dyslipidema is
characterized by high levels of triglycerides and/or LDL (bad chol esterol)

or | ow | eyelenefily KBbwhaaadcedpeddas s &t Jhat &ﬁﬁhd»@id@leﬁmmﬂr@ afphseMrenBgependent
risk factor for cardiovascul ar di seases. as. | ong been suggested t hat

FFAs ar eaqurﬂsy maxtbsdiseh fariibe regment ofawilsareety gédisspses apd popdiongiod dhifses
(Fra e r 1, pp 807-811, 1985). It is
wel | est #lgrﬁceé' %n%ll)(?tehge?%g?&idﬁws S%%@nga y fiber has several

benefi ci aI nmet abolic effects such as | owering of plasma chol esterol and
tri gl yceThapheadtmeréidmeepson cat badivided on ajphar@adologitdlibasis ink8alpppl #1d- 17,

2004) . C|f|caII dietary fib s, be ncrease endogenous
evel s cibscEctoniian iy e ob o Piesr SRH T shQubdy T2 BrRERRE "anc
i mpr Over@ﬁbdéd‘stﬂblfk@é}ﬁrde@}l' SHBALL alphal Bl afBapBMRidréiocaptors, Bive bben Nutr.

76, pp 287- 294 as well as the reductiaon of hyper? ema in a

di abet | cdlsﬁocveredumbumesatkéwrﬁapla@r@@ccapgwaly Sfethsulsypp name Bom , 344,
pp 59.7- 60 2D and
Gysi 1o gl is Ky hOhRPuRe: AhfpRIPA AR fuchi. ALARES n"i@?a@’

conbl nat gematicdllyelefinéd allphamradrenompmrdered as a first line therapy in

dysl i pi dem a whereas netfor m' n, sul phonyl ureas and thi azoli di nedi ones are

t hr ee, de cl asses or al i,.abet ru nenbaum | .,
Cor a ovalia ARG ar oG e s B s Pl ahd B TG 43 s
are w dei%ﬁ)t‘éﬁ‘&dWhﬂetaﬁﬁ}aBA%?enokéﬁox%%WMe@gp&Qﬂés@éwﬁ WhioadusNsE aphhheCct s or

| ack of efficacy after |ong-term use causes concern. Mbr eover, the growi ng

pat i ent gsenaceptprsrare aercsniraigd in thn R¥SHandigeneapiodelay arale i the sndulation o
lic di f to this th t
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Coupl ed Receptors (GPCRs), including GPR40 and GPR41 that have been

i denti f i Sen@sormpaaids diat by ndrdgecificefoPay ofethe above-mientioBed hlpEhsnbt s and
25481- 489, 2003; ng ngton et, _al ‘Bi och L Soci e tran actl n 34,
770- 773, SORSCROMRPOPRES arﬁ.smclﬁgﬁ%aegtalgwg\p WBeYBTI LB INCEST ¥t i ty
with sp i -~ Wth
ScrAs ( ShariPR pipuRpRIc Rt G A Tr 1@ A AT “"’"‘“ﬁ“’”‘ﬁ‘ﬁq‘é‘iﬁﬂr 157 {*3‘}‘5"?‘

act i vat i spgciiPRlitha adtaGPi4B Cantbousds thet zndeleding antrgionistsafor thealihddC ( MCFA,

LCFA tivating GPR4 t t h £
{ar ght o sublsPeand st aperul Gorats tenens SLinie @l e S8 PR ARe e ar R o
pot ent 48l AFSdQErtERAIS @R)‘aé%ovssm dOmpoaBEPAre dfoveskdin SFEIVIRLBI Ndnd Wi t h

some evi dence for its IDOSSI bi'e coupling with G/o pathways as wel|l. GPR43
i s stronBAM-XQ dwidedolereniypiprsyharing agpsist-tikeaaivity f@r\AIMB@r 2B/2C

adrenoceptors are disclosed in WO 99/28300. Quinoline derivatives useful as alpha2



suggesting that GPR43 is overexpressed in pancreatic b-cells in prediabetic
states as shown in WO2006/ 036688A2. Recent papers confirnmed the GPR43

expr essi omoiznipEs@peati ¢ i sl ets (Ahren, Nature Revi ews, PETHIBOB0BBY; 2009;
Regard et al., J ; Cin. Invst, 117 pp4034-4043, 2007). In adipocyte cells,
GPR43 is |nduced during the dlfferentla ion process and increased during
the high fat feeding in rodents, suggesting that GPR43 may affect adi pocyte
functions (Hong et al., Endrocrlnology, 146 pp5092-5099, 2005). Indeed, it
has been anpeiistedretdisdlosedét @ ANbH4DMDWD 200HI6ER B MG inslihigogenesi s vi a
GPR43. In addjtion_si sults hinted that acetate and propionate may

i nhi bi t TIF%WEI usefiy aa&h&e? Jpiagonsig a Sedl i YD 0308 S8¢8ffhg et al .,
Endocri nol ogy, 146 pp5092-5099, 2005). It is interesting to note that the
ef fect ofi 3Rt RIR Ml {05AWEdHe REIASIRIVESE %vérﬁ‘é HMlI?gCt'r&?m&ﬁvﬁi erlidficedeen
docunented in humans (Suokas et al., Alcoholism clinical and experi ment al
research Sel@QIle’fW&f tisgalphagagitagoaistseriould be desirably F op@aimgl@ ulhavade offord i ni cal
nutritio 84- 491, .1995 en sho at (i)

i pobyt adeq e a oISl Yot AR OB ERARS W Bob e quct | on
in lipol pteseura,qidawr&ty s@ﬁda@medsreum Igbstfdn(itestﬁlfal bacpdloysadl dnxidahelseaill t - of
GPR43 activation and (iJ) GPR43 activation acetate results in the

reduct i ofnAnCH] pafRRCY fdhc alghalde aeﬁgﬁuqtewevldlh@ depigable, @ oxser ) be able to

Endocri nolpay el PR 19- 26, 2008). Recently two GPR43 p05|t|ve
allosteric nn&h | at or ?ecules have been shown able to inhibit the

i polysis in adi pocytes simlarly to that of GPR43 endogenous SCFA |i gands
(Lee et ais.tp kivpwn Ptyhpirgoaines,74((8)3-¢ipydroehzo kg [io4 |dRGO8 P yl)ﬁwtdllyl) €42 t s
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agoni st s OQBIW&lﬁ@Maﬁ%eﬁﬂls‘chﬁécﬁﬁﬁMﬂﬂaﬁ Neahef. 108 (163D IIﬁ‘JBI Atﬂ@rw nyl
conditions that are associated with this disease |nclud|n&n | i pid di sorders

such as @ipsraziiedsabeen dyglaseddpseempleipgur v, Mednehes A5R8€0)H63nd it s
sequelae [SUNNARY OF THE | NVENTI ON] The invention enconpasses conpounds of
gener al éﬁRYl)FﬁﬂiE RRANPrGNti cal Iy acceptable salts and solvates as
wel | as net of use og such conmpounds or comnpositions conprising such
conmpounds as nodul ators of GPRA3 activity. In a general aspect, the

| nvent i odnprbpeck dbthe cpmpoﬁmd@ltmh lgem;oalde Iﬁmthm Iabpha2C @htagonikte tha cantbe wseils a

- to.6- e het er oa red cycl oal kyl
gr ougs, a?qu? {5 ag rﬁ?ecﬁseegsﬁ?eof 8?%%68?5%;%}%5? ertPIhSUfj or 8‘?%?%13 PN SYEFMpr anched C
- C al kyl wieRipalpeachanbgdnies aeyhdiched erveatsyful. Ayotaatlkydn otiek ef geycl oal kyl
or al kyl groups being optignally substituted by one or nDre gr oups selected
f r om hal Bresenfamsntion j&ip prmé% I KGRPOURES tsabwied ag glphafy pytpgonists in the
cycl oal k

et or ocy ST o PR Fufhhile, o EEaRal AmpdiRlcat Baklifhe thepregent |
al koxy, hahpahﬂsmenowdbmalkyloxy, het er ocycl yl oxy, aryloxy, am no,
al koxyal koxy, alkylanino aninoalkyl, car boxy, al koxycar bonyl ,

I Ik b I .car b I . .,
et cfbar j FORYEL BURISEA P BN be TR ey RoRy e
het er OCYleMéI(aéd}@ﬁbfieﬁﬁéY suﬁfq&’é &AW RGRWhRAed BelegERar Yl car bonyl oxy,’
aryl al kyl oxy, .al kyl carbonyl am no, haloalky car bonyl am no,

cycl oal kyl carbonyl am no, het eroc | car bonyl ami no aryl car bonyl ani no,
het er oar ﬁ%ﬁ%ﬂ\; WPHQM%%E@I\WKMQNW acyl am no, carbanoyl,

hydr oxycar banoyl , al kyl car banoyl , aryl car banoyl, heteroarylcarbanDyI

(I:lglr gglmlzylrs uﬁé(ls)er% eﬁeg‘i?yelz?tgéyﬁ%&?r/ léh agéréﬁ?dgaocyzﬂa%&sgl}ﬁ%g ?Hlfgwwl f onyI

heteroarylsulfonyl Kk | f amoyl , arylsulfannyl
het er oaryl sul enD I a kyls | f onyl am #o, cycloalkylsulfonylanino
F jno, aryl syl fonylam no, heteroarylsulfonylam no,

het erocycl yl s o] yIa

hal oal kyl sul f onyl a two su é*i?fﬁ1an dl kyl enedi oxy group or
a hal oal kyl enedi oxy group, or two I
/\D3

R



substituents forma cycl oal kyl or heterocycl oal kyl noiety together with the
cycl oal kyl or heterocycl oal kyl group they are attached to, or fused to the
aryl, hetwoaarwisgosoycl oal kyl or heterocycl oal kyl group FaY/FOGOIVT NOre
cycl oal kyl, aryl, heterocyclyl or heteroaryl nviety, each of said
substituents being optionallysubstituted by one or nore further
substituents selected from hal o, alkoxﬁ, al kyl, al kyl am no, al kyl car bonyl ,
al kyl het eroaryl, al kyl sul fonyl, aral kyl, aryl, arylam no, aryloxy, cyano,
hal oal koatyereifal oal kyl , heteroaryl, heteroaryl al kyl, heteroaryl carbonyl,
heterOCé%Iyl hydroxyl oxo, or sulfonyl; L1 is a single bond, Ci1-C

al kyl en ernylene each optionally bei ng substituted by one or
nore su h& ﬁ s selected fromhalo, Cl-C2 al kyl, Cl-C2 hal oal kyl; or L1
is -N(R rein RNis Hor Cl1-C2 alkyl; or L1 and Rl together are

=CH ; RZIAI&, D-IandlEIam mﬂh;bqnldentty Car Nlp1641daﬂkh'dt agreaﬂﬂhre%fAhH@arﬁm hemal |y be
substit F@% one nDre rggﬁgyselected from hal o_or Cl- 4 al kyl; L2 is
a Cl°C 1I3§/ @Og@ roxy sl L, &3-%) é%é%d?[ldm%ﬁ%ecdéﬂwh (6f- whi ch bei ng

t | |k |,
Py (ARSRE|- UG BBCE R b QYR IROEHCTLAET ISy @Y
under ttié)&ihn@(@:-@n)aiﬁ}’ht(ci Clslallmxyﬁci 66)|aitk0&Y(G?1C@aidiy],(?Ci-dg)atldogy-(@#é)-a 5- to

or ot or aisryy RO RREN Rt B Ohe “Bolrtr Epukv Ry Lol

Zis selse@ale@)ﬁlk?h‘(@PEG)@H(@M @@@alﬁﬁLS@CPﬁsfaﬁ@mmy@CPCBa@ !?k(%) @ gteﬁ;l

or branched alk arvyl (0)4 di oxol ene

and P24| i)l Q&i;ﬁFe a%@l"—é@lﬁi‘cﬂ(@p}ﬁby{%bﬂ(ﬂ @CquCFS D is CO OL I802I le2
H Cl-4

o II?%H p{uo S @d’k%y%é %@“ﬁ@?ﬁ?@w (c)gb%h‘éfym oal kyl al kyl . aryl .

aryIaIkﬁh1sHehdpgawyCaCKqudaﬂﬁmmwbarbonylaIkyI am nocar bonyl al kyl , or

| Kyl h f IkI Lkenyl, al kynyl,
yel oal RUTS haltin BT KEI RO (C kR N NetRSeis 1 i Kyl
al koxycazrsb@nﬂde@kﬁdfénﬂymaaﬁ%&heﬁe@ fil KYJC n@l 8f @i k@@%%é}{(@{'cf% ps being

optional 'y substituted by one or nore su stltuents hal o,
cyan®d, a}wﬁllfﬁgdroxyalkyl hal oal kyl , al kenyl, al kynyl, heteroal kyl,

hydr oxyl,; ? haloalkoxy, cycloalkyloxy, anino, alkylanino, am noal kyl ,
car boxy, ) koxycarbonyl, al kyl car bonyl oxy, al kyl car bonyl am no,

hal oal kylichob@nyl am no, al kyl carbonyl am noal kyl, acyl am no, carbanoyl,

hydr oxyc yl, y| ¢car banoy] , car bampyl al k car banoyl am no,
al kyl caf’g{é‘ﬁgggﬁﬁi‘?@’eﬁ%‘il &V‘I"’SBT ?B}%?}Tnac?%céﬁ}’ R‘}Heﬁéﬁ’ eoﬁ‘ﬂtlor estar thareef| |
al kyl suhﬁ@r{pé/bmvgogythﬁul fonyl am no, cycl oal kyl sul fonyl am no,

hal oal kyl sul fonyl ami no, or two substituents form an al kyl enedi oxy group or
a ha® oakk§d,&redd Beprama spnultaneduslsHa 5- or 6- nenber ed heterocycl ic group or

Cubst it BERPETBGE S B fss SR e e Bt SERE Ao  Ha e

al kenyl ¢) thk wmpbunmhaf Dfédzkyhnhybwﬂaéﬁli@[b}[l ahd&@%ﬁi,z 91%@ :yb%@ cycl oal kyl oxy,

heterocyclyloxy, yl oxy, am no, alk anm noal car boxy,

al koxy cEeHsKyph enal)wp@amsohwl@wanarmwe&wi)wbnyphfﬁnlp@azme or 1-((2,3-
hal oal k | | b |
yclr oxy S BieBE AT A iodh S ALY ABORe i 2SR e o

alkylcarbanoylanlno aIkyIsquonyI haloalkylsulfonyl sul f anoyl ,
al k34 sulnf apasgible subgmuptdfftlmgdmpdumds ot foemakd KX is @.f onyI am no,
hal oal kyl sul fonyl am no, or two substituents form an al kyl enedi oxy group or

cychoar ot BRBECHS S iR i bt §r Bt A BB g

heteroaryl, or Cl-C4 al kyl group, each of which being optlonally

subst i tutapdtHey E&%%l@éub@%@ &Ttﬁél@&nf&lrﬁl@ o dorfrfu®an, PalsON; £UAD 2 K¥le C.
hydr oxyal kyl , hal oal kyl, cycl oal ky cycloalkylalkyl al kenyl', al kynyl ,

het er o het erocycl yl, het erocyclyl al kyl, \ aralkyl heteroaryl
het er ogllr“ éertiewposrak}?kfr%lkgmup@f eepmponngdy of%maul y@uw kyl oxy,

heterocyclyloxy, aryl oxy, am no, al kylam no,
In a further possible subgroup of the compounds of formula I, n is 2.




am noal kyl , carboxy, al koxycarbonyl, cycl oal kyl oxycarbonyl ,

het erocycl yl oxycar bonyl, aryl oxycarbonyl, heteroaryl oxycarbonyl,

al kyl car bwoybmxssoseycl oal kyl car bonyl oxy, het erocycl yl caPbomyi00%§00097

aryl carbonyl oxy, heteroaryl carbonyl oxy, aryl al kyl oxy, al kyl carbonyl am no,
hal oal kyl car bonyl am no, cycl oal kyl car bogyl am no, heterocyclyl carbonyl am no
aryl car bonyl am no, heteroaryl carbonyl am no, al kyl carbonyl am noal kyl ,

acyl am no, carbanoyl, hydroxycarbanoyl, al kyl carbanoyl,

aryl car bamaydthdrpoesidasybgranbelitby compeurslawb foraiulal,, car banoyl ami no,

al kyl car B@mallfﬁs]lm ,. cycl oal kyl am nocar banoyl , al kyl sul fonyl,

hal oal kyFsI'4f £ycl oal kyl sul fonyl, heterocyclyl sul fonyl, aryl sulfonyl,
het er oar zlxguf(fj}qﬂyl sul famoyl , al kyl sul fanmoyl, aryl sul fanmoyl,

het er oaryl sul f anoyl , al kyl suI fonyl am no, cycl oal kyl sul f onyl am no,

het er ocyd& B,%ICsQﬂNonyl am no, aryl sul fonyl am no, heteroaryl sul fonyl am no,

hal oag kybsw (rP/ or two substituents form an al kyl enedi oxy group or
a hal oal efe i OXY group, or two substituents forma cycl oal kyl or

het er otc%% @@Hkudl?%ml, gttﬁcpamﬂt tﬁg—cmmxf/h?gmmt%ck)ﬁlktyn r(Chék)latMquoa: ty:

group are attached to, or fus o the aryl, he ar cyc yl or

het er ocy&y B&ﬂwalﬁﬁmﬁ)wyb@lm Qfgal yéctﬁ%‘%l%ﬁljcig?%y?’g"%:ﬁéﬁ yclyl or

het er oar II{ gre] @H: )aﬁéﬂn{ Ns(l@=q) SYb& tuents bei ng optionally substituted
¥ r%ré urt her’ subst gn

by one o sel ected from hal o, al koxy, alkyl,

al koxyal lkylis Hahdlmgqna(ﬂk;e@gbalky})&crlhydtdw(@ﬂ Cyhklyls, ami no, al kyl ami no,

al kyl am | oal kyl am no, aral kyl am no, al kyl am noal kyl,

al kyII%m ﬁb@éy@é%g E‘é’?ﬁonyl cycl oal kyl car bonyl am no,

al kyl het ?J%Yﬁ‘d }zséndeaﬂym éh@h@écﬁ@édde; Harkg|-eylafigny! , al kyl sul fonyl ami no,

aral kyl, aral kyl oxy, aryl, arylam no, aryloxy, cyano, hal oal koxy,

hal oal kylm isHbeed oar yl | het eroaryl al kyl, heteroaryl carbonyl, heterocyclyl,
het er ocygl.yh ax¥, r0¥dr0 ﬁ%l oxo, or sul fonyl , or L3-Ar3 forman aryl,
preferably heny]i eteroaryl group fused to Ar 2, wherein each of said
aryl or het eroaryl groups fused to Ar 2 are optionally substituted by one
or nore Baisd); preferably chloro and fluoro; with the foll owi ng provisos: Ar
2-L3-Ar3.,i.s 4- (4-butyl phenyl )t hiazol - 2-yl,

4- (412t h%lﬁﬁ&%ﬂ)t hi azol -2-yl, 4- (para-tolyl)thiazol-2-yl,

4- phenyl thisaz@d N2- Yyl , 4-(4-pr opyI phenyl )t hi azol - 2-yl, 4-

(4- (sec-butyl )phenyl )th| azol -2-yl, 4-(4-isopropyl phenyl)thiazol-2-yl, 4-(4-
i sobut vyl @h@nf‘}] )k tiedzol - 2-yl, 4-(4-(tert-butyl)phenyl)thiazol-2-yl, 4- (4-

g“ t )r/rleltoﬂe léa'-:fo t{}% %}%ﬂ?ﬁpg 10?:365&?#%(}@@%@;(;?&@9%% o) azo? azol

5- met hyI czg}aqm }ptcf(ﬁty-lcm'aﬂmxb/)]ndio(ﬁe(lls-)a'ik(yXy(Cl-Cs)alkyl, (C1-Cealkoxy-(C= 0) CN

" oprbpy (ananit) P IpRRERtD: ot Gt = 1Y

4-(4-
O S e

4- (4-but %&Hnﬁilk@d)@ihﬂr@rlpﬁﬁmﬁlazol 2-yl,

4- (4-et hyl - 3- hi.azol yl 4 di met hyl phenyl ) t hi azol - 2-yl,
4- (et a- |1§7|“} TRhPBHS Ey‘i?%ﬁ O&CU(%"CSB? (s KCLTHRIK Y1 phenyl )t hi azol - 2-ylI ,
4-(4-(seﬁb1gtoghﬁd 3-net hyl phenyl )t hi azol -2-yl,

4- (4-isopro 3- et hyl phenyl )t hi azol - 2: yl, 4-(4-isobutyl - 3- net hyl phenyl ) t hi
azol 22-yn s io(a,s(up Beg-butyl )-3- met hyl phenyl )t hi azol - 2-yI

4-(4- butyI 3- net hyl phenyl ) -5-nmet hyl t hi azol - 2-yl, A-

(4-ethyl 52 rqat hyl phenyl ) - 5- net hyl t hi azol - 2-yl , 4 (3, 4-di net hyI phenyl) - 5-
nethylthl azol’-2-yl, 5-methyl-4-(neta-tol yI)thi azol - 2-yl,

5- et hyl Zzise[zzmgg hyl 4- propyl phenyl)thiazol - 2-yl,

4-(4-(se ﬁi@? hyl phenyl ) - 5- et hyl t hi azol - 2- yl,
4-(4-i soérgpﬁ/ I{;ﬂl phenyl) - 5- net hyl t hi azol - 2-yl, 4 (4-i sobut yl -
met hyl phenyd qc %gj@kﬁyhyd}b;@y(@ -C%)al’ﬁ_/yl (@I(G%)a(lk&éf(CP )élk)yi %mchﬂeﬁwl ) 5

rrethylthlaz 3 1i's r|md|n-?/ Ar 2 is
not B30 cyhaio(@lh(i:@)zlrkDW(Cﬂ@fa@”@drﬁﬁ-‘mﬁsﬂalgﬂﬁ-@ -ZCN, 1§ Abffe-ee)alkyl, (Rs)N-
2-1[] 4- (?1 bqiyl Qhepyl )-5-net hyl - 2-t hi azol yl ] am no] car bonyl ] - cycl ohexane
car boxyl % 51 [ (4, 5-di met hyl - 2-thi azol yl ) ami no]

car bonyl ] - 3- cycl ohexene-| -carboxylic acid, 6-[[[5-(cyclopentyl methyl)-I,
3, 4-thi adi azol - 2-yl ] am no] car bonyl ] - 3-cycl ohexene- 1-carboxylic acid,



3-cycl ohexene-1 -carboxylic acid, 6-[[(5-acetyl-4-nethyl-2-

t hi azol yl ) am no] carbonyl]- 2-[[[4-(4-met hoxyphenyl)-5-nmethyl -2-thi azol yl ]
am no] carworyiojoss@ycl ohexanecar boxyl i c aci d, PCT/F12009/000097
6-[[[4- (3, 4-di net hyl phenyl ) -5-net hyl - 2-t hi azol yl ] am no] car bonyl | - 3-

cycl ohexene- 1- car boxyl i c acid, 6-[[[5-gethyl-4-(4-propy|phenyl)-2

t hi azol yl ] am no] car bonyl ] - 3-cycl ohexene-1 car boxylic acid,

2-[[[4- (2, 4-di chl orophenyl ) -5-net hyl - 2-t hi azol yl ] am no] car bonyl ] -

cycl ohexgyietbstitodenc acid, 2-[[[4-(2, 5-di net hyl phenyl) - 5- et hyl - 2-

t hi azol yl ]. anlno]carbonyl]- cycl ohexanecar boxyli ¢ acid,

6-[[[5- (I?&léﬁaor ophenyl ) -1, 3, 4-thi adi azol - 2-yl ] am no] car bonyl ] - 3- cycl ohexene
-l carbo a

2-[[[5- ?{zf%’gﬂ@f}g%%ngﬁ&t(%Cr}rleocﬁlﬁe?cei Hsor (Ctl hclsgl%il }éiol 2-yl ] am no] car bonyl | -

cy Iohenamemamﬂoxylic aci d,

2-[[[5- g 4- propyl phenyl )-2-thiazol yl ] am no] car bonyl ] -

cycl hex‘h‘ﬁ 8kybi ¢ acid, 2-[[(5-nethyl-

1, 3, thladlazol 2- yI)anino]carbonyI] - cycl ohexanecar boxyl i ¢ aci d,

6-[1[

ycl ohexene-1 -carboxylic acid,

5- ¢ ylCH2B34- t hi adi azol - 2-yl ) ami no] carbonyl ] - 3- cycl ohexene-

oxx& qﬂaC|d 1- nethylethyl ester

5- et yI-4 phenyl - 2-t hi azol yl ) am no] car bonyl ] - cycl ohexanecar boxyl i c
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phenyl or pyridin-3-y eln& tiona sed . to one nor e or 6

-

nenber edReseEntatye pyamplsheh ea@lk%x(@n v&a}a}kyl r#’i*ﬁl@iey buip%f@fl@? lemltyd to,
| Lyl
i dazol prioRnet ERSE LAY, prdlRARLALL S e MBLAAN Mélpor R0 Y

2- oxoi m Ziamheﬁlykyetﬁylpkﬂmtmmmnpmyedryl dymeﬂioyy 1-tkthgletlgdandg a fused ring
system nd the lafter fused ring system being optionally substituted by

one SPEthQPWEE substituents sel ected from hal o, preferably chloro or
quoro oxo, alkyl, preferably nethyl, and/or each of said phenyl or

pyri di n-Bneylerd F‘H}éﬂlﬁxﬁﬂlf&)eﬂm)iyon@élﬂplﬁyﬂﬂﬂidrélﬁTaQGu@NorQ@%aﬁrofﬁﬁditﬁer group,
substituents selected from halo 5 het er ocycl yl t er oar
B

hal oal kyleferaiaaitgast ors ysiraxarouag geiagddareinaanpsaged Riks parévdmlﬁwéw oxYy,

cycl oal t I

o eyt am ORPI ek o L A RO G e, BB 08 examples of

ﬁl Fyl car}bfdmo&mﬁ]l ﬁ)@)la}(lmytylmmtldw b?taarllanuyllnarteclhm, hmhyméthsmy,diﬂ:mlrm}mnmhclbm I
eteroaryl, cl oa cl oa 0X roc oXY,, ,ar.a oxy,

Cycl Ba KPR SRty R RIPORy O SRR g T HOR G BET R gt prRGRE Ty

substi tuf gflulyetRiyg or nore further substituents selected fromfluoro,

chloro, oxo or nethyl. Qther preferred conpounds of formula | are those
wherein R1L and L2 together are a 5- to 6-nmenbered saturated or unsaturated

car bocycThectenn * f@lt@ﬁ)@kk?l’émco Gpakexy” prsedreplapidhegeigye smaspm@f gugthetunder

th d f d
(he oM ) |0 ST O0, oy, HAD 018 S5l
SO and Anolkculdy m&etyNhr@ughI%Zh (O%s)dlﬂoxng%ouli,&s dsfined l@d’rﬁna"Shd(ﬂll-(D@dlkabpve in

respect to fornula l e enpodi nent, pre rgg conpounds of Formula |
are PhosBHowgs qaérbﬁﬂ‘liedltllcal Orldéff‘éfﬁﬂt Bﬁa’feﬁi{ﬁ%tmeieéé{“ﬂ’gﬁ ceptable salts, and

sol vate al kyl; and Ar
1, Ar ZS(dAr %ﬁfe%?'(@hh?ﬁt]{})x?&aand %Argggﬁgrgﬁg%ﬁ neg agoveolqg res)p/)ect to
for mul a propopﬂmm‘tlmmyeﬁ-nmh@qaﬁxmy, -emloxyﬂhh@(yl,a baltcecyethoxyg whereinRl is .
hydr ogen i s ethenyle eth Nz pr ene, , «CH -, -
i %GB Nmefonpiiss, IR PoPORE Y. 2P BURPHE M S | and A . A
, A, I%r_me{,h(g(g)gutl.,xﬁre as defined above in respect to formula I .



I n anot her enbodi nent, preferred conpounds of Fornmula | are those of
formula I'b: Ib and pharnaceutically acceptable salts, and sol vates thereof,
wher ei n XW02018/138060, preferably X is S; Y is CHor N, preTaimbd/gooww7 s CH;
L3 is attached to the heterocyclic group either in position 4 or 5,
preferably in position 4; and if Y is %I R5 is H hal o, cyano, hydroxyl,
l'inear or branched Cl-C al kyl, Cl1-C3 hydroxyal kyl, C1-C3 hal oal kyl,
preferably H nethyl, F, d, or CF3, nore preferably Hor Fand Ris

attac hedThetetrmé‘hhb(ér-Ge)ﬁlﬂdoxE ,@s oployed heseinias spefser asarint aﬂﬁthEBgfrOS‘P:at t ached

f.L3.
e oot o e AR B el i, Ao BF e ABOBR R ey
at t achedtrudhas (Ul@k)eﬁko@rgioﬁﬁ ad defixtdlhbredn.eWVaen thefd ﬂéde@bﬂ\l‘ﬁldgﬂns dspect to

formula |, preferabl 1l is ab-_to 6-nmenbered ary pref er phenyl ,
or het er balpgensganbp lgleafléﬁlé’F dfeyert Repigaentaike SRS ng ®1C3ﬁpa?k ’%/Yox azol yl ,

or thj aZﬂ{crddTeﬂng'a?@ﬁzgt lﬁ?l?é&brfstﬂﬁd%ﬁgthﬁy\(&%ﬂﬁm cliB 2 d@ﬁ%%@éleﬁl%k?‘?t ed from

hal ogen, rone ano tr| uororret oxy, and

met. hoxyetrtﬂnoyomethdxyt,flz bmmeﬂuonngez Mlor@&ﬂm@ml%yﬂomwrop@xy,cz al kenyl ene,
each optr%g bei n Lﬂrtut ed by one or nore substituents selected from
hal o, Poxy r preferably L1 is a single bond, or

Cl-C2 al kyl ene opt i onaIIy substrtut ed by Cl-C2 al kyl, nore preferably L1
is -CHZ; T eﬁiregsldrﬁ“c@niﬁoﬂﬁ@srof(iﬁe hkaitheds employad keirCreR4to (RE ebpaimds
|sopropyl but i sobutyl, optionally substrtuted by one or nore groups
sel ect edofﬁmmu%dl ogen, trlfl uoronet hyl, cyano, and nethoxy, and L1 is a
single bond; or Ar 1 is cycloalkyl, preferabl y cycl opropyl, cyclopentyl,
cycl , r

oy oL 9B haraENRAR) o Lp BRI ot R e bRl oI ABE S niS” |
i s Cl- C2aecitkyteckmovar inGRe ﬁb]de]fwhmnmcelproafseRawlesen@ﬂ;w@ZxahplpB ehe or C2

al kenyl en and ev n nore pre ethe ene. O 1o

(B)- et heRpraRESLEAL %a%fﬁrraBﬁércr@aC@&r%g*a% e R GO B G oppaices,
substi t UgRIrSidee s@edted] nftf0e s?hat&ls%lﬁtelsyﬂneth@e Satdnalegablsihtes, parahreabl y
L1 is a single bond or C1- | ene, optionally substituted by Cl-C2

al kyl , em&ﬁ‘»am&r@trpﬁeéﬂ@nmﬂﬁgﬁ saticy t%ﬁswbetﬁe -acgtptes apd oxalatgef i ned above in
respect to fornula |, preferably Ar 3 is an aryl or heteroaryl group,

o8t 952 PRI S, RSy DA, Sk g sl amdtonen

h et er oar yrhmg phirmaseyticalld acnpptabbmw |that et doplvestidnehipl thq:rﬁnld of- NH- S2CF3, and

L3 is a sjngle bond or, Cl- or. Ar 3 is roup and
13 15 a Shugreesal Sl rgmartes Hihece Setl properdose T s B N eyt o
het er oar Ylhlﬁl’i@é&&mﬂ?&e‘éﬁﬁ@s@|e¥te¥shhélﬁﬁ'@é‘s‘férs o EliphaliE 6f &‘bﬂrﬁhy alcBhelehen- 2-yl ,
furanyl, more preferab é}‘ uran-2-yl, each of_ said aryl or heteroaryl bei ng

opt i onal Rppematrwmxem of nbarmacrrﬁrcelbs@ns@ptiabkqeﬁree igelude thug aremefliptted,
al k | koxy,
oyand® et h R UBAL S BYon i PRl R Do by S BUR -t b SOV

phenyl Bsters. 6 nmenber ed heteroaryl preferabl yfuranyl t hi ophenyl ,

pyri di nyI pyri m di nyI pyr azi nyI and pyri dazinyl, nore prefer abI y
furan-3-yl, .t hi Qphen in still. more preferabl y - each
of said é‘ rnvenﬂ%ﬁréwagw}lrgﬁscsp%ru @EWQ%@F@HO‘HE?‘&HWVF %&Z] t| onal | y
fused to; ﬁ%ﬂférso(rczsrg?lﬁgrcgrs%on@eré‘je BPGE @6mpialdaak kdellasallithe pdieibes &Sﬁ(ﬁl yl or
heteroaryl noiety thus formng a fused ring system and the latter fused
ring sysismeosicrgydiopteieoneers z}nds@bemm@rs e tlbg/cqmmtmds fiwidefmgre Hbe invention

substl tuent s, sel ct ed a dr ox nd/ or of said
5 or 2 es i ?%OPSTb @lnh? %Pmlh%ésrogﬁ Tt anrlfékd%r%lﬁ% B rﬁ%%gﬁ%r onal | y
subst i t UtBgtubds. PReindiviti] sosiédSinky bEObtaingé h@rﬂgﬂd: ddr&@p(mdafgorsox’ﬁaﬂl@forms
hydroxyl, al kyl, cycloal kyl, heterocyclyl, aryl, heteroaryl, aralkyl,

het er oar pf Hielsiartingaatsaiakgi themap Ry sergeateshities )‘EI?F PrEpaHePI 13 end,eBRYHAd ox
| kyl | | |

o1 oxy. BB fo s A Kepieon kG RELOHE rParn o BHELORARIA, 08/

aryl am nenangioadeky E@E’ﬁ fh@,mlatdfy tirreofiaoardmioyhl, resolutlon methods e.g. fractional

30 crystallization, may be used.



het er oaryl car bonyl , al kyl carbonyl am no, cycl oal kyl car bonyl am no,

al kyl sul fonyl , hal oal kyl sul fonyl, al kyl sul fonyl am no, each of said

cycl oal kywo 2hsvoss@oeycl yl, aryl, heteroaryl, aral kyl, hewreraaogd/aloby

cycl oal kyl oxy, cycl oal kyl al kyl oxy, heterocyclyloxy, aryl oxy, aral kyl oxy,
het er oaryl carbonyl, cycl oal kyl am no, ){I am no, aral kyl am no,

cycl oal kyl car bonyl am no bei ng opti onal I y substituted by one or nore further
substituents selected fromhal o, preferably chloro or fluoro, oxo or alkyl,
pr ef er abThe imetrition; fuﬁha’:ﬂ 1hclmrde£1scmpfceMﬁhbyleAcompbmdsIm&tﬁyrknula hifopdxample a

Phony! - SATISRERDE ErelarougePh i BhRiToman SELEBTut ed by one or nore
subst i tucﬁﬂyéfo‘s‘&Izeg[[SIM]fdwﬁhhaﬁﬁnet@n @tsqt kyj-mefoky @i ?BIAIndlf;Jz C4 hal oal kyl ,

Cl-C4 al kokxy, hal oal koxXy, cyano, hoxycar banoy met hyl enedi oxy,
phenyl , Ypipeiazing@-yl, each of said phenyl or pyridin-3-yl being optionally
fused to one or nore 5 or 6 nenbered heterocyclyl phenyl, or heteroaryl
noi et a I i d hol i nyl ,
oyr o y1 S FeRGARAN o XREN I hougl B E R of TGRS Sl ofBEP

2- oxoi mi ﬂal?enitd)rﬁy hne répladéobititite by ah afy hatiyg an hloksc frﬁﬁmmgaﬁ nﬁlttﬁbed ring
system and th(fa | atter fused ring system beqagg optionally subs |t ted by
one or | ffsreph TpRdhe SloBAE Mase AT MagEIwieE i PGl fpRnd N ngiEs- érXém | oro or
fluoro, Fesathg*fyéan b@rlﬁécﬁf)@l@[e)ﬁ 1%%'3){4 oulngQ!fQﬁe ﬁl@&k&ldﬁf inSiabd b@?gﬂ&ﬂot or
pyr|d|n 3 y roups bei ng optionall tituted one or nore

subst i t uémited t;)eisempesi of hyﬂmgm, oarbail kyﬂrogehe@wgommoyphorm eulfay friqrine,

hal o IkyI al kgx halo i kOXy, 13+ alsKO¥% ah ch.pat kyi oxy,
Cyo Dl ottise i pringateh 8K oy G SN oy P o e oS
al kyl am ‘ﬁhal%alnd 3@Cbpﬁiyk§{1|b§éﬂtm«a<ﬁf FhdkplpmuaIie tBhtdy irdigiesad ROMY instant
al kyl car bonyl am no, cycl oal kyl car on¥l am no, each of said het ero%ﬁlcl yl,

het er oaripdio-lghelpdermpounds widhepens) aﬁwlf&@phﬁ@tt%Qfdb@rthe;l@bel al kyl oxy,
| oal I I I

chbst t CuRhE: PR U ot YRR Y Py R AT e S R phn Y

chl or o, mmsmg tameddryphy RET) stuasesd@lexmredk afabrug design espéistovery. Bat editian, |

o et S et el SR S B £ ESHEReT S

hal ogen or alkyl; nore preferably Rl is selected from hydrogen, fluoro, or
met hyl  OPERiIW far the@niEfbiHod @hat @b ¥iferdfu@titaieé iforaiitiofdalrhylesiMst i t ut ed
with one or nore substituents selected fromfluoro or alkyl, even nore

pr ef er ablegogritions(egy srcspton binding i viye inetanyHowayet, heethaye apebagpitipces | s
hydr oge ly L2
2 Cyer oy &5 sty ABhACAuBRRKRCl BhBARGE e BbRA Tk Bolnas R R ERARLY

ar e i ndejpmade m&écyassm\zet hlptalC-oeveptor kedéaviye PE Thtedckysl in hanﬂneartmhmmm; ﬁ)r

S, oSl BBy SR B B SRR BT v

deflned RRRUGe PATHERARCt to formula I, preferably Z is -COOR, wherein Ris
defined as above in respect to for mul a |, nmore preferably Z is COOH, and R2
is as defined above in respect to forrrula |, preferably R2 is H, |inear or

branch edsmp@lbalahylrad compourdscddhy vration can iggnerally bgpengred by ff@ll%’ﬂﬂé pyl

cycl opent e ¥o) I | ethyl
et howy i or SR ER TR iscl G PR AR o R PR R S
nmore pr afe%\ﬂ,h‘lyysuﬁaltuﬁn@an mtdpjdallyeé%}dd regdehyfor acipalioposipally labsledt peapeithyl , -
C2HACO2CHS, - . or - CH2CONHZ, re referablﬁ R2 is nmethyl or
cycI%pro%erxampI@f %P%l%&?ﬁdaw&%d epmpaypds piformulald can he BEepsddsin Z i s
£ , L3 are
as defl ne%ilggg%xlfn resb lég@?c%o%?n%fé%ﬁdggr?rﬁcu(ﬁabeﬁ% met ladng% cgtr?pounds
of for mikeprésentatiee e)kam}dembf'f Orladled Inbt-hylhtlhg)agenmmlchldn b_ut ,arel_nqt limitedao, , X,
Y, Z, R, as defj nedtpeln ecttof
pref er abl9 lﬁqor?eég?ﬂ?t -Bromonggy ‘?’I?r?&a @lgl?ﬁ!ﬁl o &B?S@iq%@ WLe 8% hal o,
prefer abiléb IEIIﬂeFE%InIZ!X kha@ 5ailllsUREKle pf¢ERo MG Bhefes altapldrtadiive TRAdMGhENe; and
R6, R7, R6, R and R8 are mdependently selected fromH, halo, cyano,

al kyao, group, such as hydroxy, thiol, carboxyl or amino.



hydr oxyal kyl , hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, al kenyl, al kynyl,

het eroal kyl, heterocyclyl, heterocyclylal kyl, aryl, aralkyl, heteroaryl,
het er oar ywal2k10/058d89dr oxyl , al koxy, hal oal koxy, cycl oal kPCe&¥2009/000097

het er ocycl yl oxy, aryl oxy, am no, al kylam no, am noal kyl, carboxy,

al koxycar bonyl , cycl oal kyl oxycar bonyl , 1Eeterocyclyloxycarbonyl,

aryl oxycar bonyl , heteroaryloxycarbonyl al kyl car bonyl oxy,

cycl oal kyl car bonyl oxy, heterocyclylcarbonyloxy, aryl car bonyl oxy,

het er oar@émpmbml@y;f theyinveantiph abk e pyeparea bk \al vagietycofisly aiietioroutes analogously or
haloalkylcarbo cl oal kyl onyl am nQ, . het er.oc IyI ar onylanlno
aryl car f§AYAA %61? %Qfl% W’E’a{‘r E‘}tﬁr %ternWm%ﬁ%S?Pgﬂ%ﬂ% f?

acyl ani r@amﬁgﬁﬁ@é}% usedl yrsifhew@@g&@ TRMin a@'eﬁMé&%ﬁQﬁé@iﬁth aaalydbf@artl«aﬁwl

het eroaryl car banoyl, carbanoyl al kyl, carbanoyl am no, Kyl carbannylanlno
aIkyIsunﬂqmyﬁiWhammhﬁhwwng&mnthndydﬁ@ahkylsulfonyl het er ocycl yl sul f onyl ,
aryl sul fonyl, heteroaryl sul fonyl sulfannyl alkylsulfannyl aryl sul fanoyl,

het er.oar an m.no

et erocy P IPRlR SY el Rere TARRA AR R af Y BRI S A RO AR Ring o

hal oal kyﬂr@tniéwrﬁdramxﬁplc, the ba@zo@mkaﬁ’gnﬁg sﬁ?erﬁmdnta&ncg sti¥ting nadéidR aré or R 7
and R8toget her form an alkylenedloxy group or a hal oal kyl enedi oxy group, or
R6 and FEPmoupRgs effgrmglagA ded B and R 7 or R 7 and R8 together forma
cycl oal kyl, aryl, heterocyclyl or heteroaryl noiety fused to the phenyl
group they are attacheg to, each of said substituents being optionally
substituted by on%)or re further substituents selected from hal o, al koxy,

al kyl , al kyl ytear bonyl aIkthet| > yl sul fonyl, aralkyl,
aryl, argry o, | aryloxy, cyano, hal oaRkeg hlal oal] kyl , heteroaryl, . .
heteroarylal eroaryl carbonyl, heter hydroxyl 0Xx0, or

sul fonyl , preferably R6, R7, R 6, R 7 and RS are |ndependently sel ected
fromH, halo cyan@) al kyl, hydroxyal kyl, hal oal@gyl, cycl oal kyl,

cycl oal kyl al kyl , heteroalkyl heterocyclyl het er ocycl yl al kyl , aryl
het er oaryl , heteroarylalkyl hydr oxyl, alkoxy, al koxyal kyl , haloalkoxy,
cycl oal @twlng@ompowybls%dwd@bymmklﬂll,éhh@omfz carbo;thaam ﬁfs}bhaulanh

hal oal kyl ca m no oalk arb Ianlno car banm
By 5 DEhagieR 5 B GtSayALRENNG 8D Feso REH AT Sra PRATHY
carbannxkah&wadnqaﬁaammm&@ﬁym@wn@nﬁxaoanu@gpylan1no, al kyl sul fonyl

hal oal kyl sul fonyl, cycloal kyl sul fonyl, heterocyclylsul fonyl, arylsulfonyl,
het er oar yl sul f gny al sul fonyl ani ng, cycl oal kyl sul onylanlno

prefer atﬁ( pegind WL fomuéi ésFPOSSfeSélﬁaa VS PR L gwabmlﬁa@ lysrelialegen mesy

hydr oxyl f

et hoxyeF ﬁé‘éﬁ'ia@?ﬁ%ﬁug@%é‘% ity RO RSk B LK R GO

hal oal kyhehodsoN§hendtud- Hyamtloemapfrfgmulp Bedre readlyydefivedniem thalcor;resﬁﬁedingl C2

et My, <netany oo B A6 FQferieh il o"Bice BF S5 Rt B R T are

and Ris selected fromH, O, nethyl, hydroxyl and nethoxy, and nbst

pr ef er aliie oifer hRITin Rrnfula Ri.e. 7ar§II }ﬁpﬂaﬁlﬂék &8 HomGRpaeiingh dfformiia (Chuhenret hyl
and net hoxy. Preferred conpounds of formula Ib-1 are thgose of fornula Ib- Ia
| b- 1 awh @P&qumzrmw avaflaple,)ean pe syppthesiged hygllylatiqn of piperzziggdn RPsheasesl-
deflned i . Qther preferred conpounds of
fornula, 9%%%‘2%§§%§%¥ﬁ%&é€gﬁzngué@gégicon3|stlng of formul ae |Ib-2a, |b-2b,
| b-2c, 1b-2d, 1b-2e and 1 b-2f: Ib-2a Ib-2b 1b-2clb-2d Ib-2e |Ib-2f wherein
L1, L2, L3, A3 >X Y, Z Rl, R2 and R5 are as defined above in respect
tofornmula Ib, preféerably L1 is nethylene; Bl, B2 and B3 are independently
CF2, O NRa, : N\gﬁﬂ; wherein Ra is H or alkyl, preferably |inear or
branched Cl1-C4 al kyl; Cl1-C4 al kyl carbonyl, Cl-C4 al kyl sul fonyl, Cl-C4
alkylaninocarbonyF».C -C cycl oal kyl ; C3-C cycl oal kyl carbonyl, C3-C

cycl oal kyl sul fonyl,” C3-C. cycl oal kyl am nocar bonyl ,

20 In formula‘C, Z is as defined above and Ar is:



aryl, aryl carbonyl, arylsulfonyl or arylam nocarbonyl, heteroaryl,

het er oaryl car bonyl, heteroaryl sul fonyl or heteroaryl am nocarbonyl;

pr ef er ablwoBt10/B6and B3 are O and R9, R10, Rl11l , R12 , PRIZI20000M@p97R 10,
R 11 , R 12, R 13 and R' 13 are independently selected fromH, halo,
cyano, al kyl, hydroxyal kyl, hal oal kyl, gycloalkyl, cycl oal kyl al kyl

al kenyl , al kynyl, heteroal kyl, heterocyclyl, heterocyclylal kyl, aryl,

aral kyl, heteroaryl, heteroarylal kyl, hydroxyl, al koxy, hal oal koxy,
cycl oal kyl oxy, heterocyclyl oxy, aryloxy, am no, alkylam no, am noal kyl,

car boxy, al koxycarbonyl, cycl oal kyl oxycar bonyl heterocyclyloxycarbonyl
aryloxycarbonf?w ﬁé@eroaryloxycarbonyl alkylcarbonyloxy
cycloalkylcarbﬁﬂg) f%heterocyclylcarbonyloxy, aryl car bonyl oxy,

het er oar yl carfgonylzoxy, aryl al kyl oxy, al kyl carbonyl am no,

hal oal kyl car bonyl amgp, cycl oal kyl carbonyl am no, heterocyclyl carbonyl am no
aryl car bonyl am no, heteroaryl carbonyl am no, al kyl carbonyl am noal kyl ,
acyl am no, carbanoyl, hydroxycarbanoyl, al kyl carbanoyl, aryl carbanoyl,

het er oaryhareinbaiyD, E emt RaRpyteadsld¢linedabdvanoyl am no, al kyl car banoyl ami no,
aIkyIsquonyI haloalkylsulfonyl cycl oal kyl sul fonyl , heterocyclylsulfonyl

aryl sul f.on et eroar f anp IsulfanDyI sulfannyl
het er oar@l%{ﬁ FQ HPPS Ou'}ﬂ% I??/? u?%*‘iﬂng’rﬁmwgm%%ﬂok?b’ ST PECOFIiRG A %5

het er ocyfellywiiglsthéié am no, aryl sul f onyl am no, . heteroarylsulfonylanlno

hal oal kyl sul f onyl am no, or one of RO or R10 and one of R11 , R12 , R13 , R
9, R 10, R 11, R 12, R 13 or R" 13, or one of RL 1 or R12 and one
of R9, RIO, RI3, R 9, R 10, R 11, R 12, R 13 or gTS,, or one of
R13 or R 13 and one of RO, RI0O, R11, RI12 , R 9, R 10 | % , R 12 ,

I Ly

or R' 13 together forn1 n al kyl enedi oxy group or a h Ioalky XYy group,
or one of R9 §ﬁ of Rl 1, R12 R 10 j? 11

12 , R e R : or e SGC'R1 1 of CRo, Rl R13 , R’
9, R 10, R gl , R 13 or 4 oleBorR'lBandone
of R9, R10 , R11 , 2, R 9R 10, R 11 R)(lz , or R' 13 together

forma cycl oal kyl, @)yl, heterocyclyl or heteroaryl nDiety together with
the cyclic group they are attached to, each of said substituents being
optionally substituted Qy one or nore further substituents selected from

hal o, al koxy, kylp _al Kyl apg no, al kyl carbonyl, Ikykheteroqyy#
aIkyIsquonyI; ky¥, aNnNyl, Zar gbaFido, arylo oal koxy,
hanaIkyK et ergaryl) hetero r yIar Ryt he yI arb nyl , | hetgerocycl yl,
hydr exyl , oxo, “6r sxlfonyl >preherably R9, RlO xR12 | R 9, R

10 , R 11 , R 12 , R 13 and R' 13 are |ndependently sel ected fromH,
hal o, cyano al kyl, hydroxyal kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl,
heteroal K eterocyclyl het er ocycl yl al kyl, aryl, heteroaryl,

het er oary é??y hydroxyl , al koxy, hal oal koxy, cycl oal kyl oxy,
heterocyclyloxy, aryl oxy, carboxy, al kyl carbonyl am no,

hal oal kylheeditb&En¥| Arj Ryoanday @fmldeﬁhecaﬁmeﬂl@moda@ Ybdlalg suRaHOROY|
hydroxycarbam)ﬁle al kyl car car banmoyl , heteroaryl carbanoyl,

car banoPTeRANDE the cRamiGmss § Cﬁ@u aa1|= R%/‘X’é SRR fosmula A pleswasitoanpilable.
hal oal kyl sul fonyl , cycl oal kyl sul fonyl, heterocyclyl sul fonyl, arylsulfonyl,
het g§ oay : ] . Lo, or one of
net a8 031l Y Lo Al b ge DTNV O KUk arae, o one ¢
or R' 13piperszings & with RenzodioxRics Biasisloven infscine R10 , R1I3 , R 9, R 10 , R
, R 12 , R 13 or R 13 , or one of R13 or R 13 and one.of R9, R10 ,
R 11, R 12 , or R' 13 together forn1a

cycIoaI er cyclwh/”ﬁzhetemgaryl noi e 7

cycllc arje attatheqbigl each—of—salRdmSgbst ) t uent s Pg;{@
optlonally s t| ted by one hb* beset her subs S se dpf rom
hal o, al koxy, alkyb al kyl am no, flkylcarbonyl al kyl het eroaryl ,

al kyl sul f onyl , 4 ky aryl, K? am no, aryl oxy, cyano, haloalkoxy,
hal oal kyl , heteroaryl, heteroarylalkyl, het er oaryl car bonyl, heterocyclyl,
hydroxyédl%%gz or squonyI nore preferably R9, R10 , R11, R12, R13 , R 9,
R 10 R 12, R 13 and R' 13 are independently selected fromH,
hydr oxyl, G -C3- aIkyI hal o, hal oal kyl, al koxy, hal oal koxy, al kyl sul fonyl,
haloalkylsulfonyl and cyano, even nore preferabty fromH, G -C3-alkyl,
hal o, CF3, Cl-C2 al koxy, and cyano, and still nore preferably fromH, F,
d, nmethyl, CF3, nethoxy, and




cyano, and nost preferably Hor nethyl. Particularly preferred conpounds of
formula | b-2a arewherein Ais -(CH 2)n-0O, -(CH 2)n-NRa-, -(CH 2)n-SQ2-, or
- (CH 2) mwowhsresseson i sequal to 0 or 1, mis equal to 1PON/FROHIMHORA is as
defined above in respect to fornula I b-2b, preferably Ra is H or alkyl,
preferably |inear or branched Cl-C4 al kyl; Cl-C4 al kyl carbonyl, Cl-C4
al kyl sul fonyl, nore preferably linear or branched Cl1-C4 al kyl; and L1, L2,
L3, Ar 3, X Y Z, R, R and R5 are as defined above in respect to for mul a
| b- 2a. Ewhafnnbdkpmeﬂbmnbﬁrmnﬁﬁ@ﬁh@éab@Wfornula | b-2a are selected from
and\/\/nerelnAls-(Cl-l 2)nO -(CH 2)n-NRa-, -(CH 2)n-SR2-, or -(CH 2)m,

wher ei n IS ual ual s defined
above i np?%}ée;%@ © tﬂb Cfoértlw o hgﬁli(%gongﬂ rr%&ée %angs "’%MER@ k of preferably
l'i near opjs@hitcaB)dalineswath lxillinesEe: g@etﬁd}k&ﬁo@ﬂrehoﬂﬁ (20081 7921 a‘ldl«xzf@ctﬂcémnyl
more preferably |inear or branched Cl-CA algg and L2, L3, A 3, X R

Rl, R afigedrbeizing inapnlied itoBenzagigyanei derivativss cReactng spmppund I widhsubgiififed e
f f la Ib- 3 I'b-3, ‘
Pt o nomACDE U i o RpiPdyy Bk IRRGeE 3501 ™S LD B or e as

defined above in respect to formula Ib; and R16 , Rl7, R18 and R19 are
|ndependently selected fromH, hal o, cyano, alkyl, gdﬁoxyalkyl hal oal kyl ,

cycl oal ky alkyl |, o al kynyl y N/therocyclyl
het er ocy{ Ik |, aryl, aral kyl h@eroafy+>-hL : oar Ialk¥LN hydr oxyl |
al koxy, a oxyalkyl aloalkony ¢Joalky|oxy, Tet ePocycly oxyJl a &oxy,
am no, alkylan1q§ anunoalkyl carﬁﬁxy al koxycar bonyl , N
cycloalkyloxyca ony heterocycly xycar bonyl , aryloxycarboﬁyl Ra
heteroaryloxycarbonyl al kyl car bonyl oxy, cycloalkylcarbonyloxy,
heterocygl Ica%bonyloxy, aryl carbonyl oxy, heteroaryl carbonyl oxy,

aryl al ky 9%?“ | kyl car bonyl am no, hal oal kyl car bonyl am no,

cycl oal kyl car bonyl am no, heterocycl yl carbonyl am no aryl car bonyl am no,
het er oar wheibRNY [Rankeas defiinky hisaebonyl am noal kyl , acyl am no, carbanoyl,
hydr oxycar banoyl , al kyl car banoyl arylcarbanDyI heteroarylcarbanDyI

baroy] al kyl b |
St IR s R A LT R
het ejpar @bﬁh&hérefay 2 ﬁaih aﬂ%kz lﬂtkafjd%ﬂlﬁ@rm)(b lpeﬁ&i&ﬁ'— By)fratmMbne F is alkylated
het er oaryl sul f anoyl’, |I"am no, oal ké¢sulfon yl am no,

het er ocymtialeé&ﬂtrfoordy!ﬁemntrmyl hiiilsht lte @ﬁf%damem‘)edlﬁé% vaiop & fEBsy | ani no,
haloalky quon a R R18 or R18 and R19
together %ﬂeE&?F@WﬁﬁmgégngggﬁgﬁﬁﬁggGi%%ggﬁgyIenedioxy group, or R16
and R17 or Rl? and R18 or R18 and R19 together forma cycloal kyl, aryl,
het erocyclyl or heteroaryl noiety fused to the phenylgr p they are

attached tQ, egachliof said substi tyents being opt) ubstituted by one
or nore @ er Jsub /ﬁpents selgct @ =i rom hal o kox , dLL/ al kyl ani no,
al kyl car bQpy | kylNagtnet oar byl SulTonyT, ar NZEZ:@ninO,
aryl oxy, cyané) haloalkoxy %&Fbalkyk heteroaryl éteroarylal yl

heteroarylcarbonéJ het er ocycl yl , Q¥droxyl 0X0, Oor su fonykWG r \grably
R16, R17, R18 an )R19 are i ndepend ﬂtly sel ected from M, halo, cyan

al kyl, hydroxyal kyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, heteroalkyl,
het er ocystndme et erocycl yl al kyl, aryl, heteroaryl, heteroaryl al kyl,

hydr oxyl, al koxy, al koxyal kyl, preferably nethoxyethyl, hal oal koxy, -

preferabl trifluoromethox cycloalky , . heterocycl y vyl ox
car bbky, WAerej Xdp belﬁg%rﬁ% is b lgctran VEBIBHiRg imm & COBRY crft e Pita
cycloalkg_gﬁé ogxﬁ q%oggylanlno car banoyl , hydroxycar banoyl ,

al kyl car A arylcar banoyl heteroarylcarbanoyl car banoyl al kyl ,

carbannylanlno al kyl car banmoyl am no, al kyl sul fonyl, haloalkylsulfonyl

cycl oal kid thelsfuthysis ofleieompyratipdssmatndythe routes tlestibeshipl scheraesel angt 3 pxsul f ony | |
alkylsulf Xlanlno cycl oal kyl sul fonyl am no, nore preferably R16, R17, R18
and

A persdn skilled in the art realizes that any starting material or intermediate in the reactions

20  described above can be protected, if necessary, in a manner known in the art. Any protected



R19 are independently selected fromH, hydroxyl, halo, haloal kyl, alkoxy,
hal oal koxy, preferably trifluoromethoxy, alkyl sul fonyl, hal oal kyl sul fonyl
and cyanovoevasswne preferably fromH, hal o, CF3, nethpCI/Febe@bkoxy, and
cyano, and nost preferably fromH F, d, CF3, nethyl, nethoxy, and cyano.
Further preferred conpounds of forrrul aléb are those of formula Ib- 1b-4,
wherein Ar 1, Ar 3, L1, L2, R, R2, R5;"X, Y and Z are as defined above in
respect tofornula Ib. Preferred corrpounds of formula Ib-4 are those of

f or mul a fubetftmality-cha subexjeemlyAreldeptotectddiip aRbianr@P kndREn inthe ¥rtand Z are as
defined above in respect to for rrul a Ib 4 R20 and R 20 are independently

Cyc opr o SRETG Ayt e apov e ey Lot IS oAV R ARG, or the two

substi t Ugppuhes mr RBmalakuhe 'ﬂ%r%atganb'B % ndealdlifdel Yh@OB i O DergaRuUP, |
preferably R20 and R 20 are halo prefera Tilflucz)ro or chloro, hal oal kyl,

pr ef er abdlso ot@s@qsslblmnmetlanm&wl phisheare iighinie iensral knavdedge @ty persener abl y
15 eaAr 4 is 5 or 6 nenbered aryl, preferably phenyl, 5 or 6

rrerrber ea‘gkﬁéet Po ryrlt preferably furanyl, thi ophenyl , pyridinyl,

pyri mdinyl, pyrazinyl, and pyridazinyl, nore preferably furan-3-yl,

t hi opheriTlﬁec}dmpqm)ndi; of foyinnladtrhdyl bmneermdeffefealbécy mly thedit pharBagduticadbch of sai d

5 or 6 nenbered yl or 5 or . r het er oar groups being optionally

fused t RGFRI2bIE S%{)Pl‘ee%eré?I’%Uﬁggrﬁgﬂgg g?% Ia“yaryl het erocycl yl of.

heteroaryl noiety, thus formng a fused ri ng system and the latter fused

ring sysrmr@@nﬂﬁweﬁﬁmpwﬁ Eé/e)éiﬂliiﬁéd thyh&d dBMilA/hO ol Wiy ExHtAI&Y, The
substituent'ssel ected from hal o, hydroxyl, oxo, alkyl, and/or each of said 5

or 6 mentyempiesargmeant for dlusiEatingrvienases erly endde ppt i ikesdsee afthepryesHan| v
subs tu ghore substituents selected from hal o, cyano,
hydrodxyléeﬂfQYIT&g%la dal kyl, heterocyclyl, aryl, heteroaryl, aralkyl,

het er oaryl al kyl , hal oal kyl , al koxy, hal oal koxy, al koxyal kyl, -al koxyal koxy,
al kyl am Ab}ﬁbklab(ws: AN eabkt;ohmml;e DGM#@MH@badeﬁ;ahe,@LPE?e#éfNeycl yl oxy,

o ok T B o O R

al kyl car 9;5}?25 A, rL%HC——YI‘fthﬁﬁ‘xll KMhﬁﬁfrﬁﬂM@L@MS& h?{\hlﬁléhfd?ﬁﬁfé%raphy mass

hal oal kyl sul Tonyl, al kyl sul fonyl am no, each sai d cl oal k
het er ocys;ple?trom@tw RT +eoasn tranparatures ?.EHEﬁ tetrnlewdépfyaary T&cy thin Wéll oal kyl oxy,
cycl | kyl al on het erocycl yl oxy, aryl oxy, aral kyl oxy,

oImal ra . ? .
het eroar CAT B8N §? cycl oal kyl am no, aryl am no, aral kyl am no,

cycl oal kyI car bonyl am no being optionally substituted by one or nore further
subst i tu@asihﬁln&ﬁkcﬁﬁﬁtegrabhyowahpérﬁommdeh@lladml gel 60 lobtamedrirdrh Merck, ooxsingia al kyl ,

pheny! - oF SR issEipeng et Sedied e togt Bridsd ieeRofees 5 C

menber e%ﬁ@&@é&w&wg wab B@HbﬁlmedQIsm% AERryI ORI hRESTARIHctIFTIRE Y,
preferably oxopyrrolTdinyl, imdazolinyl, piperidinyl, norpholinyl,

pyrr 0I yI Persmxau@hcmy;try oppn byhatgyﬂ Ormr:@wefr@cm Ifr,omz Bmt@gfy Tho btrafiturgs of

2- 0X azoI [ rrQl thus m ring
g A A B RN T

one or MﬂmnitwlﬁéiﬁrL@lMSTahélgw@tw‘eréﬁérﬁﬁirﬁd ufsﬂhgmvaafscz@pmaharoab{guc Bhdr o or
fluoro, oxo, alkyl, preferably net and/ or each of said phenyl or

pyri di n-Waigrs M‘@G%S%Qﬁ%o%%ﬂgléﬂ}i%‘qrypf%ﬁ@ﬁ snecEempter BHBe 58l nor e
substituents selected from hal o, alkyl, heterocyclyl, heteroaryl,

hal oal k Ikoxyalkyl, alkoxyalkoxy, cycloalkyloxy,
cycl oal %,/II' E?thm‘if&%l‘a@'gge% y oxy, aral kyl oxy, al kyl am no,

al kyl am noal kyl, cycl oal kyl am no, aral kyl am no, al kyl am nocar bonyl,

al kyl carMsthyll ar@wawd-pbbmaarmwemdm tweatdps dfons ibdntydpiperazie lapd |

cyci o ram HEuSEpae R el e YORSaeh no” bet ng. opt ronal 1y

substituted by one or nore further substituents selected from fl uor o,

]ghl orlo %ﬁlﬂz (M@Mkefdxﬁi-@l)hﬁ‘étlﬁmrﬁép&éd umgrmeanémo&l@esaﬁ@edt inase of
or mul a
6,562,827.




| b-4b wherein Arl, L1, L2, Rl, R2, R5, and Z are as defined above in
respect to formula Ib, and Ar 4, TR, 20 and R, ,'20, are as defined above

i n respecwot2olfossesnl a | b-4a. Preferred conpounds of for mur&a1iobs/dioosr e t hose
of formula | b-4clb-4c wherein Arl, L1, L2, Rl, R2, R5, and Z are as defi ned
above in respect to fornula Ib; R 20 a R, ,'20, are as defined above in
respect to formula |Ib-4a; R21 and R22 are i ndependently selected fromH,
hal o, preferably fluoro or chloro, al koxy, preferably nethoxy, preferably
R21 and qmzz,mhyumﬁaﬂzd[b][ls,él«ﬁcxieepzfmmxpdic@cictyfamﬁsolwwfr@wﬁ@ al kyl ,

cycl oal kyl, heterocyclyl, aryl, eteom,rlkyl h r I ,
hal oal ky?‘?m‘&F‘i?@ily,a"%‘gafbgeaﬁaﬁ@? ??‘%B%&‘%gﬁ e azf‘zré’%-yéf&’%”%’a %a@b mf%négal koxy,
pref erabl y di met hyl am noet hoxy, cycl oal kyl oxy, cycl oal kyl al kyl oxy,

het er ocyghVh3XBihydiribh sy 5] B, Adoxtin 2yl riéthy] methianeslfdnatewhnmapdeyd from

cycl oal kyl"am no, "aryl am no, “aral kyl am no, al kyl am nocar bonyl ,

het er oar {R)eadddwrobearaty)l EAldiennedraaroxyhy atie apdeyiling i Se{A A %o

al kyl sul f onyl Cl-C al kyl sul fonyl, nore preferably

met h su14fy g}éf”)%g&@g y7l\bs9ijl fonyl, al kyl sul fonyl am no preferably Nmethyl (
met hyl sul fonyl ) ami no, each of said cycloal kyl, heterocyclyl, aryl,

het er oar gi)-2,3/Dihkdrobehss [6][04] dibrinks2-carbynylodildnidowys peyatdal thysahdardoxy,
het er ocycl yl oxy, aryl oxy, _aral kyl oxy, .er.oaryl carbonyl.. .

cycl oal k?la%@rrbd,réﬂ%”é&{%ozp?ﬁqﬁl‘ééﬂhe zﬁ[ﬁgT&IBVBF'gé?amXé’gF %8“3}71%’5%5%& ng
opt i onal Pribh e BHS R EVARSBLibkHd Bfhess YRwd the Wil closiak ackigh from
hal o, prjgy%éggﬁl%hgﬁfl@?o o? fl uorc;{apoxé or (g?ki/sltg prelferabl y net hylig
preferabygldR is selected fromhalo, preferably chloro or fluoro, alkyl,
preferably lIinear or branched Cl-C al kyl, nore preferably nethyl or

i sopt opy Ol G- 1Me e GY, r i i yl,

2 by parPUP et GRO BT R AhE G by AR ELATbp YA Bl 1225

met hy| pi pefa@ibnzb{d| 1,4 oREMEia-2rcadooklylatdweicerdiay tlJ Mpd. €hem.alsl (1984) 1535,
1,3,4-triazol-1-yl, haloal kyl, Cl-C al koxy, preferably nethoxy, hal oal koxy,
al koxyal kyl , preferably nethoxymet hyl, al koxyal koxy, preferably

met hoxy ePKepayatipy of penmediales ¢y c| oal kyl al kyl oxy, preferably

cycl opropyl met hyl oxy, heterocyclyl oxy, preferably

(tetrahygrepyeditdAY! MY 2-@hkyipiperaziptief Bhieblivateenzyl oxy, CL-C3

al kyl am no, preferably dinethylam no, al kyl am noal kyl, cycl oal kyl am no,
preferably Nmethyl cycl ohexyl am no, aral kyl am no,. preferabl

Nret hy| bénitengion Gt,hYé-ﬂbf@r%IWW&Fﬁ (HE%E: Bé‘xmmﬁaéﬂéﬁ‘ﬁ%‘meml% (39.8 ml, 234

di met hyl ani | 5 i b‘w" RFh1) QrasREGLRUFD ¥h. After cooli

met ht;l/ car?tbrlqéér}g(I;Irgc{mﬁ??(g(,l53 @;gl%’%%lzgﬁl%épg%ny ag no,neaaéh of said 5 orerficf)?rén ered
het er ocy e RIT, thdwebanearas pousadcihtailck yiatex Y8000y Blad wylenphagt wiay extracted 3x

Cycoal LyHdRbARAR e PBE gt e o aneefl THES B BRerins DriPg e  ner

substi t Uugs, SRhaTEds Bloainthd H#0E Gompdtnar o, oxo or methyl, even nore
pr ef er abl R§3 i?asel ectggfjpfrom chlgéuo, fluoro iso&zoﬂg‘{l 5 or_6-nepbered
D3 23 45

het eL olcyéll%WMlﬁr(éﬂmla)bﬁ)ll-W,rﬂﬂ; iSA=2137%(m, 4H), dhdpvie ,sz)» 431’3?
ror haly. Gt SR, 1 R Bhodeh s oo (e S A HOR Y RE E0R Y

benzyl oxy, Cl-C3 al kyl am no preferably di nethyl am no, each of said 5 or

6- menber ghtepmie@iade X! (2-(4-Bemdyltpiperazitb tiytipyoidin-3rd)hethandst i t ut ed by one or
nore further substituents selected fromfluoro, chloro, oxo,. or methyl; Y1

is Nor CGR24 pwhere R4 is hal | kpx «~het er aeycl referabl
pyrrol i ditd\H pelr% @a’tgﬁ%‘lﬁwrp%i%? %ﬁﬂwd?ln??’d? m@ﬁ;‘}ﬁﬁs %o‘@?tg‘#%d%?g OI%EZ-, Y
OXopyrr p'ah%s%fmér‘eyzl\ftetzc&l(iﬁé 6 Aazahy Q=(|4=Béhzy1%i'p_@1>éﬁﬁﬂ- P§Hhidbtindte §40,g, 023

mor phol i n-4-yl, each of said substituents being optionally substituted by
one or nomeol) ur diydFHE (A9Otm) weasteddede The méwture wag fedluxed or etekSapiny 4MIPE or

fluoro, 0 Kyl ef er abl hyl r . | -hal nmet hoxy,
ror o257 ok 361y it SeRPERERR HelEh gt e e SR Ty S

t oget her ,fi@kiBha 20 9ih 46 60CCDEREFresipithteatds lieradl and, washed with EtQAcand ket er oar y!
noi ety, preferably 2-oxopyrrolidinyl, norphol i_r]yl 1% oxopi peridi nyl,
furanyl , fitlyate slag Evaporaterhiooiryness fhgige 83618 ofghatifigialegheli ng syst em

'H NMR (CDCl3): & 2.62-2.65 (m, 4H), 3.16-3.19 (m, 4H), 3.59 (s, 2H), 4.20-4.35 (br s,



the latter fused ring systembeing optionally substituted by one or nore
group selected fromoxo, alkyl or halo; and Y2 is N or CR25 where R25 is
H, hal o, wibkomyoss@bkyl , heterocyclyl, preferably pyrrol iPdirmyiop9/000097

i m dazolinyl, piperidinyl or norpholinyl, nore preferably 2-
oxopyrrolidin-1-yl, 2-oxoimdazolin-]|- %, 2- oxopi peridin-lyl or

nor phol i n-4-yl, each of said substituents being optionally substituted by
one or nore further substituents selected fromhalo, preferably chloro or
fluoro, 1axp4.738|(KYAH), poef7ercatady 1 HEt74-7.3p el SHRAM.53-RB5 (dd 1H), Hab-3.28@thoxy,
nore preferably H chloro or fluoro, or Y2 is CR25 and R25 and R23
together”{brn1a 5 or 6 nenbered cycl oal kyl, aryl, heterocyclyl or

het eroaryl nviety, preferably 2-oxopyrrolidinyl, norpholinyl, 2-

oxopi pery.cli : Vi ral Way! s 3 d U formng a
fused r ifﬁgéﬂgéﬁl%tffh%%geﬁ na %lgr@f(ﬂ%%éxﬂnggﬁg{)lﬁréﬁngje?ngpgg{iil]gﬁaI ly
substituted by one or nore group selected from oxo, al kyl or hal o, under

t he condh dispersionaaf NaEH(6APd iRRE, t4dgei4fenmed) indry THiFl 20 il bwasheatadise 66d
| Qal l.. het I het er I i et.vi. f d d f
eyl SoL ot Mo LB A P BAR N RSt DB OIS ©

R2, RS, rﬁﬂdl)Zn@?eTHF (Y0 inMeWasdiaeée didpwisswaht nlivutQARe: stifridg f6P2A aee0l. R 20
, are as_defined above in respect a lb-4a; and R21, R22, R23 and

f |
Ro5. ar o s iscivierd S GORICH 6 P ECABEMmABy FBHHAISA Pb- K5I MErclY Brdre dHEdBounds
of for mﬂlﬂ a\lfa?'aﬂgécﬁﬁﬁe hggtl%n% %fa% ﬁ.gfh%ygtﬁréd)foflqllpétﬁ ?%gr.'%aﬁ{a%oééﬁr tgg)z L, L2, Ri,

R2, R5, a are as ve In respect to and. R 20
, are aswdef waedddddanti] foamies pepped andf aftemiian nidse hater §300 BD byaskRdded. B28 and

R25 are as,defined above in r t tqQ formul.a | b-4c. . Oher preferre
o undeds Brpayera erbecied with R AGad e eomiiRed e ieRt HeReTaned, o
Rl, R2, Water @Ul') )R aé&ecﬂt@ﬁh@%@ic&@%& t}id”pH mR afusted 6 QLR cdientRd@d anLd
R '20, are as defined above in res(pect to formul b-4a; and R21, R22, R23

I
and’ Ro5 1k The nisfurewes sioseat Ha- 508 pteetl . afieowhishEtDhcates 2dded ancshner
pr ef er' o, cmpoURd. flg HRE A BiAL B Gl RORSC ilior Rilsty Lordg! Bedo.

wher ei n are as defined above 1 n’respect to
f or nul a achiic Ratr phasds WeteXdmlAne], ds si¢ hdjusidd ab 00 eviihns MENp@Htfollowédbyrul a

| b-4a; and R21, 2, R2 nd R25 are_ _as defined above jn respect o formula
| b- 48, G*HarIPY ‘@% Frae g’dﬁpgh%&gnﬁipeql BRI A0T8 PSR Bter iRl o

| b- 4d' | hyAdyap el & BvAbé.6 d-db thbAtle BlmpRend. RS, and Z are as defined above
in respect to forrmula 1b; 20 and. R EO , are as defined above in respect

to for miFENMR @EDChiid R5%2.6208), 4K)33. 493 3060, 41D, 390daBhed SAbn2E)i 440 espect

For mil a (Pepiheo PR GURLRED ST W Sry SR B Be, 2085 (TR et neo

above in respect to fornula Ib; R>20 and. R 20 , are as defined above in

respect Inerhivdiate Ad: D-BaMeéhoxyndthyBperidiR3-y@)pipdtaziner e as defined above in
respect to fornula Ib-4c. Oher preferred conpounds of fornula |Ib-4d" are

those of _fornula | h-4fl b-4f wherei r1l, L1, L2. ‘o , and Z are as
def i?Red WKlsy BIHOgeR ewee? it ek b EBT e RO %0 UG 2268 e Rba _
above i npnf ﬁmﬁt(élé(})mi)(?'i%@yIL@(ﬁ@heI%?ﬁrﬁgt%%rl)]%?din%)ﬁﬁ@aﬁ?@(ﬁfﬁg gy defined

above in respect to formula |b-4c. her preferred conpounds of
f or mul a nhipeRdh MaQH (H¥sel) @hd koymmariamIfbrmaje (16.4 g, 26dhmmeilwveraadded to,the¢ 2, R1,

2,50 U 5 R Sh S0 ARS8 G s PRS2
accumulated inside the condenser. The Pd catalyst was filtered off through a celite pad,

25  which was washed with DCM. The combined filtrates were evaporated and brine and DCM
were added to the residue. Organic phase was separated, washed with saturated NaHCOs3,
dried and evaporated to dryness to afford 16.5 g of the title piperazine.

'H NMR (CDClL): & 3.03-3.05 (m, 4H), 3.14-3.17 (m, 4H), 3.42 (s, 3H), 4.43 (s, 2H), 6.92-
6.95 (dd, 1H), 7.68-7.70 (dd, 1H), 8.23-8.25 (dd, 1H).



R21, R22, R23 and R25 are as defined above in respect to forrmula Ib-4c. In
anot her enbodi nent of the invention, preferred conpounds of fornula Ib-4a
are t hosewof2ofoassasba | b- 4h, 1 b-4h, wherein Arl, L1, L2, RCI/FRAP/RBOI7and Z
are as defined above in respect to fornmula Ib; and Ar 4, R20 and R 20 , are
as defined above in respect to fornula hb 4a. Preferred conmpounds of
formula I b-4h are those of formul a |b-41I|b 4i, wherein Arl, L1, L2, Rl, R2,
R5, and Z are as defined above in respect to for mul a | b; R20 anLd R ' 20,
are as dbitenaddiabteoks: Ethyl 2€piperazin-1Fdmivdtindtb- 4a; and R21, R22, R23, Y1 and
Y2 are as defi ned above in respect to for rrul a | b-4c. Preferred conpounds of

formul a ILb-4i are .t hose f50 Ialb4 4 erei

rs. "and AP Risiie Brtu o0 enydblars dopisphiEed 8 R mmid 20 |
are as dehmhivehn2Biftd (6.386S RET nnhél) b DUIVEPA/0-(435, 46.0dnin8]) in MéZhanBPd 56nd R25
are as defined above in respect to fornmula Ib-4c. O her preferred_conpounds

of f or muimd) was reflaxed fordde AdiEr ¢asiing) the ppxike wgs ﬁl&emﬁéhreugh Gelite, Thefiltyage  Rq,
to formula Ib; R26, R

26 %7 &ﬂs g%C%gﬁ%%ﬁcﬁégogﬁd&gﬁglﬁﬁgﬁ %@(?rﬂg&lxﬁ hal o, cyano, alkyl,

hal oal kyI‘H NMRBI(CRIGIYE § 139t Gal) KD BL2IOA (m, Wy Dy BR§3,40a(nk dkl), 4.86(QATROET2-

cycl oal k l_oxy, y I kox car bonyl , - al kyl car bonyl am no,

hal oal ky gér(%rllab %@?99%%?%&%@ %éﬁ ?;Im no, acyl am no, carbanoyl,

al koxycar banoyl, cycl oal kyl car banoyl, al kyI car barmyl am no,

cycl oal krﬁ@%@@ﬁwR@npnlenzﬁimL@.&uthwhemPgbﬁam ipétlakidey! . sul fanmoyl,

al kyl sul fanoyl, al kyl sul fonyl am no, hal-oal Kyl sul Tonyl am no, or two -
substituents form an_ al kyl enedi oxy- group or a_ hal oal kyl enedi ongi grou

pr ef er abiy iIRE prepapagionged mtgenyediate A3Z(Zatdebenaripmarran t1))phend ipet

hal f 0 f I
rer b9 DL PHBE B AR Pl NabtS600 TPRE B ERR3NY, RAS ir AT ﬁ?‘“y
pref er abP@ faryth. d]ﬁwomytture aiakmeyl cophedft@ﬂ&b@;&ndﬁﬂdﬂtﬂ&ﬁ ok, 1i3sap iopiAFq2§ ml) ,
hal oal ko f F al koxycarb |, .or two

cabsti + s afded RhE R e A0 5 ok b RS oAy DB o7,
R 27, R2§a3h&iddnEisRansamntive éf?ér@é‘sb&@ce%%@sl‘éﬂ"l\/{ok’@lvﬁter P0eiEl 3k YnchHdae®, or

quoro more preferably chloro, hal oal ky referably -CF or -CHF , al koxy,

pr ef er abfafloyeed e traqioafveltly E@&@Wé@ﬂaﬁ) i semoyviag ﬂb’—mmeeal eilisigsatipg
for nyg a %er%aH,?Zt% 1\;\‘%% @ox‘lﬁé&und\é ﬁq‘lﬂé%m&'rRRz R5 and Z are as defined

above i n respec tR>27,R '27/ and R
28b are %WRI(GB@I@b@Q@II(&gerez:96(tp4H)2r3m1I @, 315} 4168 (E’,rm)emsedscz}mpounds
of formula_lb-41 ar se of f 4m b-4m wherein, Arl, L1, L2, R1,
R2, RS ah57 bh @ D eerrien @bove (Ao Eht to Tormua ib: and R 26 and
R27 are as defined above in respect to fornula Ib-4k, preferably R 26 and

R27 are jhdRREMIRNAT:Y1-BR(MEMRy eI hakgal kyl . hal oal koxy,
preferably chloro, fl ugzreo CF3, Y ﬂi?ip'w@gbﬁpeocHFZ pref erably R 26 is

chloro and R27 is selected fromH, halo, CF3, CHF2, OCF3 or OCHF2,
preferabAylrtmemf@amﬁl@nfolfUﬁ@@ed@t%éﬂ prextre ofd -benspbintds of fornula Ib-41

o A0 T 0ot 1807 i, g P 01° ©

defi ned ﬁ;bt)\aﬁdlm % @dpe .3 ppinfMe@tl (@60 Y as mﬂafced ﬂii)llyh Rhe 26talysRvand R are
independ

éﬁctedfromH hal o, quolkyl, Ikosal ﬁ){leferably
chl oro, fhers JHicRf Wa fvapaipted apf Bieli 44 M S resgfUte f NpRYIEHS ed
compounds, Qf Wbt cted Witk EtGAE (31988n19 hnd HeBehbided ot A9erhfié Washed

with water and 1 M NaHCOs. After drying and evaporation 7.1 g of the title compound was

25  obtained.
'H NMR (CDCl3): 6 1.57 (br s, 1H), 2.85-2.93 (m, 4H), _2.99-3.06 (m, 4H), 3.43 (s, 3H),
4.54 (s, 2H), 7.05-7.13 (m, 2H), 7.27 (ddd, 1H), 7.44 (dd, 1H).

Intermediate A8: £-Butyl 4-((2,3-dihydrobenzo[5][1,4]dioxin-2-yl)methyl)-1,4-

- diazepane-1-carboxylate



Arl, L1, L2, Rl, R2, R5 and Z are as defined above in respect to formula

I b; and R27 and R 27 are as defined above in respect to formula |b-4k,

pr ef er ablwORRBIW/@8@OR 27 are i ndependently sel ected fr omCHFI1va$/a0097

hal oal kyl , hal oal koxy, preferably chloro, fluoro, CF3, CHF20CF3 or OCHF2.

O her preferred conpounds of formula It?-41 are those of formula Ib-4plb-4p
wherein, Arl, ‘L1, L2, R, R2, R5 and Z %re as defined above in respect to
formula I'b; and R27 and R28 are as defined above in respect to formula

| b- 4k, pAefietwrd by 2RBromntkti 1R S-dihylipeandelidf |1y4]dekaet(@50 fgpdnchmrhal)o;

1o oo O et e P S L kB e b
nmet hoxy, 371 " rHleyr : 1 =41
are t NoSENA! (1f Pk & Redreih B fidroMaSE Rdadior Af 160 delfor 48 milRhad Fon gBarafli? ar e

as defined above 1n respect to fornu ; I 7/ are as defined
above i nwates Jédetmixturé sasuktzadidsl with EfDA¢ 61Q0Impl) RO& eraahiRiiyenwes dmetbpshdent | y

selected fro ) | 0 | oal kyl , . al koxy, .hal.0al kox ref er.ab hl ar.o,
f1 uoro, C{BOTE t@eb%g@%@g{ Bps &ﬁ@ byﬁas@gﬁoﬁ%?q@hye@%#-%ﬁt ,
pref er r egbpeRRRAY IO ARS tof @7EYSE 2 ng & tBe tilOSEmPburddor mul a 1 ¢ I cand _

phar maceuti cal lé acceptabl e salts, and sol vates thereof, wherein wherein

Ar2, Ar3HNMR@MSQ-dox §,1.193(sat), 2. 7@, 3K).dbT3 frachEhavé (m 4H3shee {ms o
formul a : ; 6 7 and R8 are independently selected fromH,
hal o, cyg%)of@;’ﬂﬁ‘l;?}{)%é?@yﬁ{gy| , hal oal kyl, cycloal kyl, cycl oal kyl al kyl ,
al kenyl, al kynyl, heteroal kyl, heterocyclyl, heterocyclylalkyl, aryl,

ar al kyl , InhetneediateyA9: LR S-Dilrydirelbdaygb[b] y4] dinxyl-2-ydnkethyl)-14-Hizypaney | |

hal oal koxy, cycl oal kyl oxy, heterocyclyl oxy, aryloxy, am no, alkylani no,

net oftocy Sy Bor TRk puy i o SR i draprme-1-
al kyl car hgmrymty (1.6% £] 282 nnhSIpadadink PIF1 (hat)arRayisty hebhoRitperyure for 3
aryl car bonyl oxy, heteroaryl carbonyl oxy,_ﬁg{iélrﬁal yl oxy, al kyl car bonyl am no,

.car kyl oxy
hal oal kylclhesBRuramas douied drtgapyyhien bay 18 ang exsacied with REYIK8%A ani no

aryl car bopy ] [y 141Q,.: : i yl,

acyl am nlgl,B' Eg%%%noyhgeﬁ%?g%g%@%éﬁ%dgﬁ@@cd;?%g%%%g yi gg?‘bg'm)yl ,

het er oar \H NMR&ED¢L): & u8DampYHRI %52 (s, L), Rai00Y.1 euiian B)H)RB 198! (car BT éni no,

al kyl sulé}%%l8 hal ?ﬁl kyl sul fonyl, cycl oal kyl sul fonyl, heterocyclyl sul fonyl,
aryl Bul f 82{8b&ar yI sul fonyl sul famoyl, al kyl sul fanoyl, aryl sul f anoyl ,
het er oaryl sul f anoyl , al kyl sul fonyl am no, cycl oal kyl sul f onyl am no,

het er ocygityinsedih W1 B TRV, VaBix(25eHIbRRMINR BUih Pt densd [B] [$ 4| dioxileari nO,

hal oal kyl sul f onyl ami ng?mg{ R6 gnd R7 orﬁg% andﬁ% or IymG gnd R 7o R 7
and R8 temyboxamideor m an al kyl enedi oxy group or a hal oal kyl enedi oxy group,
or R6 and R7 or R7 and RB or R 6 and R 7 or R 7 and R8 together forma
cycl oal n A C A AD} At enyl

o oup-t Ly 2T Dl DR e O o e PR ERAR UMD | LY T Bl Ralpd whle T
subst i t ubig@-dorosthyDaminerECH (i r&he i 0 Submb])tin ¢t pewat et teidthiytaormé 63.43 nd) koxy,

al kyl , | am_po, carbgonyl, al kyl het erqaryl, , al k) I , | kyl,
By 120 art el TP D) Steous ofkRoRsTudig sy v i i g M

het er oarpitflkyd 5 709t SRS gﬁﬁR&QﬂM[ , heterocyclyl, hydroxyl, oxo, or

sul fonyl, preferably R6, R7, 6, R7 and R8 are mdesendently sel ected

fromH, WaNYR (GREE): &Bogt3.8h(ardRy 2ORyH01 (ol 25R) &26-4. dabk§#8-4.55
cycl oal kyl y oal , | yl, heterocyclylal kyl, aryl,
het er oar@‘?’ﬁmelf"g}‘6@@“&?‘@??83%%@%% koxy, al koxyal kyl . hal oal koxy,
cycl oal kyl oxy, heterocyclyl oxy, aryloxy, carboxy, alkylcarbonylam no,
hal oal kylngémbaliyfeani N @S)-23Chload-Ny2cehilm@riiydRiVA((R2,3-alihydriobenzof b hddiykin-

hydr oxycar banmoyl , al kyl carbanoyl, aryl carbanoyl, heteroaryl carbanoyl,

car bEnoyd-¥DmethyliethansmipetiCho al kyl car banoyl ami no, al kyl sul fonyl |

hal oal kyl sul fonyl , cycl oal kyl sul fonyl, heter.ocyclyl sul fonyl, arylsulfonyl,

het er oar o SUNEIAW.chiglokihly P U, 3 A URTBeRSO [ HTTY 31 B8k K YLt o RBIIA. o DY

preferabqe;)/ R6, jo, “R E(S), Ilg;) 7 arilwd% are[ ﬁn’d!lepenldent 'y sel e(gétﬂ@ed £ om H,
mmol) was dissolved in THF (50 ml). 1 M BH3 THF-complex (50 ml, 50 mmol) was added

and the mixture refluxed for 2 h under an inert atmosphere. After cooling, 6 M HCI (20 ml)

was added and the mixture was stirred at 65 C for 20 min. The mixture was cooled and it



hydroxyl, hal o, alkyl, haloal kyl, al koxy, al koxyal kyl preferably

nmet hoxyet hyl , hal oal koxy, preferably -OCF 3, alkylsulfonyl,

hal oal kylwol2bmvgBosand cyano, even nore preferably from PCTHFd009/000197C2

al kyl, CF3, Cl-C2 al koxy, and cyano, still nore preferably fromH F, d,
CF3, nethyl, methoxy, and cyano, even npgre preferably R6, R7, R 6, R 7
are H and R8 is selected fromH d, methyl, hydroxyl, and met hoxy, and
nost preferably R6, R7, R6, R 7 are Hand R8 is sel ect ed fromH 4,

net hyI wasimmkb ﬁkalyne 3 afckimg milddéﬂﬁoﬂ\fﬂﬂ@ (59 nlpwasipdded  The mixtwesaswher ei n Z

is -

o L el G a0 PO PRy S MRS e I SRt

net hyl engryn&sNvhedade odactswasgmlfteqw flaaR dhdimaRogrdphy3o gR2, 1 %goﬂ'hﬁ tilde6, R
7 R8 and L3 are as defined above in respect to fornmula I . Particularly

pr ef er r edompapdunds of fornula Ic are those of fornula lc-1lc-1 and

phar ce I e t At her i 2, Ar
R Al R (RDEIOEP 3 s O ) 2590 X AT SRR (r el A e
to for nuisa, 11€), 4R9ef. 2T (radl N ARSha4 (of 1HpOMIFaL (m| 46).e those wherein Z is
-COOH; L2 is cyclopropyl ene, ethenyl ene, nethylene, -CHWe-, -CHF-; and Ar
2, Ar 3, R2 (ﬁeq? R8, and L3 are as defined above in respect
to fornupﬁeﬂa(‘fat‘?‘h“a%‘{ma?l‘b‘f fOEIRNENHRR: | preferred conpounds of formula |
are those of fornula Id |Idand phar maceutl cally acceptable salts, esters,
esters, mﬂﬁilatﬂah%?miﬂ%ﬁera&hﬁbs&ﬁkwgaﬁombﬁmmﬂ)rz,&her ein the dotted line
is present or apbsent, and Ar -, : and L are as defined above in
respect dihvidwebenzg{hl[1.4]dipxime: vari ant of the conpounds of forrmula Id the
dotted Iine is present. Preferred conmpounds of fornula Id are t hose of

f or t pgterably
t he ot t g‘g(‘*l}/lrhﬁm: lsvlgl(r:e{el@egtM@2 gq{lggrrolb'eﬂfo\;bﬁl’azjlﬁ%? ZN?') L3.i's eirgched to

t he het eybbgredonte group either in position 4 or 5, preferably in position 4,
If Y is CH, R is halo, cyano, hydroxyl, linear or branched Ci-C al kyl,

C1- C3hydr oy, k I is
attac hgd S%ﬁgt(gfo&%%&ﬁl&ky dB‘ygr."t% 12@?9“)’4@110)&1 ?1(%13 E? 4@& att ached
in ]IPOSi Iol %2 (prefa@np b@zba&, (0155 ¢,3.406 rﬁxtn'ob)(ahé(chm @366 g.0h647 mmol)
preferably

is attache position 5; Y 62%? Eeinkx? absent L3 is
at t ached it RMBo&0tmb yvas: he&tﬁé HA? BETRENS r‘??é'ioir ﬁbhgo 3 A ﬁ’éa(,stadflﬁ or mul a
L prgt ehabl Vi mirt r?txgigiﬁl?é%lg ) C&&%&e&mé (GO With FROWCOTRY bomsiHst i t ut ed

by one or nore su from hal ogen, Cl1-C4 al kyl, Cl-C4
haI oal ky lextraﬁis v&éreaﬂ/dsha@/weﬂyveﬁowatﬁr and iginee dtied il Mp@natﬁdrty giveibhcade

pyri di nyl, met hyl car.bo NH- i.ngl e bond
or Cl- C2PH 9‘] &%‘&“h b3S m:fvff%% fgayktfmelf‘%?%{%hyéga %sang Eg?%g? g) bond,
nore pref Wequgy#ftﬁeluge@an@wﬁd preferably phenyl or heteroaryl group,
pref er ablgy t hi

f bly thiophe
pr ef er abl HNMR&(EDEZ%X ) Qeng?[:g Sgkfefsg{ﬁ 3a$/53r3 llér%ghéﬁér%%)r G 3H g eﬁ“fé @Btrr}o}é)reaal |y

Cycr Gbr OByt %?@Iﬁ%ﬁoa|§§?%sﬁﬁwe"%@8iﬁi it A A

et hoxycanppnoyl , nethyl enedi oxy, 5 or

EXAMPLE 2r (2-(4-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)piperazin-1- -
yl)phenyl)methanol

Methyl 2—(4—((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methy1)piperazin—l-yl)benzoate (0.60 g,

25 1.629 mmol) was reduced with LAH (0.31 g, 8.145 mmol) in THF (50 ml). After 1 hat RT,
the mixture was worked up with 2 M NaOH to give the crude product, which was purified
by flash chromatography (gradient of heptane and EtOAc) to afford 0.476 g of the title

compound.
'H NMR (CDCl3): § 2.62-2.90 (m, 6H), 3.00-3.06 (m, 4H), 4.04 (dd, 1H), 4.30-4.38 (m,



menbered aryl, preferably phenyl, 5 or 6 nmenbered heteroaryl, preferably
furanyl, thiophenyl, pyridinyl, pyrimdinyl, pyrazinyl, and pyridazinyl,
nore prefwoablopsgaspan- 3-yl, thiophen-3-yl, pyridinyl, s®Cririvyeomref erably
pyridin-3-yl each of said 5 or 6 nenbered aryl or 5 or 6 nenbered

het eroaryl being optionally fused to ogp or nore 5 or 6 nenbered

cycl oal kyl, aryl, heterocyclyl or heteroaryl noiety, thus formng a fused
ring system and the latter fused ring being optionally substituted by one
or nor e XHix 4.861(s, 2D s3.26 (ary $H3A.&c68d (i, 4H),Va0&7.3Byoh; 8Kyl , oxo, al kyl,

and/ or each of said 5 or 6 nenbered aryl or 5 or 6 nmenbered heteroaryl

Ul R R R T S
het er oar(meth(ﬁ{ye,{éfwl)pmygbqﬁrﬂbﬁg kyl, hal oal kyl, al koxy, hal oal koxy,

al koxyal kyl , al koxyal koxy, "al kyl am noal koxy, cycl oal kyl oxy,

cycloalk Ialk | 0x het er oc cIonxy aryl oxy, aralkyl oxy, alkylam_no,
al kyl am( dA1( $D1%xdeq>lmzkgbﬂ st AXITE? yi)aﬁw@mr%nnk«}ryawﬁayl)metﬁ/anom56

N L
al kyl s ulcfocmyfoammfr hexﬂ&ﬁd"thyiﬁo&de .0y nﬂph%(yﬂmolhﬁt Md‘dyﬁ(lyrh ) veas\eldgled to the

heteroaryl . aralkyl  heteroaryl al kyl, 0X cl oal k IaIkonxy,
het er ocy‘@PIﬂddS‘(‘i/ 1036€) pyxipre tWP%X’S?S C?fé‘cné‘?‘gg?’ %a‘?%‘écf}(} Wﬁ%@' 2 kyl ani no,
aryl am noy, & igld¥t aaien and Exicdch ith E80 RO Mt Oproghd @b@meucaﬂef ying

substitutedby one or nore further substituents selected from hal o,

pr ef er abing e&h}bajatmmwas‘ purified, bydilash shromatggraphyr(@rasien pf hersaneyand BSQAK) tomr e
pref rabl t hi gphenyl, furanyl, preferably phenyl,

thio herF §$5 gﬁqupyqdmpgggﬁ of sald phenyl, thiophenyl, furanyl bei ng
opti onal ‘H/Nmb@a;mcgy &b, by-zme(ngmmpz 82-SL02s(in, UEBHN3 42 $€ I3bk),t4ed3 {ddo ﬂeraI 0,

Cyano, " ch WotFOumaHby 33 e HA e HERCORT: Bheri Ay g gde bR S o

phenyl 33 jldln 3-yl being optionally fused to one or nore 5 or 6
menber e heterocyclyl phenyl, or 5 or 6 nenbered heteroaryl noiety,

pref erably oxopyrroli di nyl, i m dazol i n i peridinyl, norpholinyl,
pyrrol yIThei quingmzod ybtaiD@d abgve 6)56 mgn@r‘@y rprr@ij @mlgsoweéxr@EWA@ﬁ ml)rand 1 2.

oxoi er., dj [ usedfing
system W{)ﬁéo (ét %sagg CL ng eéﬁlfgéﬁeo‘%!fl%/%heéfg?%asfngstl ut ec?fuby orr#e or
nor e f urdffeeld BOst adduffddsnsatbecitsd “Uromffoad 053 mielfeiallCy sathvfahotite f 1 uor o,
oxo, alkyl, preferably methyl, and/or each of said phenyl or pyridin-3-yl

groups lfé’iﬁmj’u@?rti onal ly substituted by one or nore substituents sel ected

from hals WM%F‘IEMSWP@V@@WW&? gafi@ CLo%) 64 Qﬁ L‘Sm 115)05377 (bR, aahkoxy,

al koxyal oxyal Koxy, cyc oxy, yl aI

het er ocyét:OQ}/(dnb;YH) 30 (dgl oKy, 4.4 stP_H)n'Srﬁﬁ) (nalllwl @%ﬁd&l (lnyI4H)c¥/¢06all7k(w,am no,
aral kyl am ng,. .al kyl am r r bonyl am no,

cycl7(9al Eﬁl)@g@@gﬂéll&ﬁpﬁ% a’ ﬂ_ﬁ) EQ QZZG’ dsyﬁglslerocycl yl, heteroaryl,
cycl oal kyl oxy, cycl oal kyl al kyl oxy, heterocyclyloxy, ar al kyl oxy,

cycl oal ykAMIPRE 422a4K(2, QIDlﬂS’dr(ﬂiéﬁhé{@LK)lﬂ]aﬁkbml-yl)a{mmﬁ)[hpbmuﬂm ional 'y
substituted by one or nore further substituents selected fromfl uoro,

chl oro, Yhhengenifilehy| : R is as defined above in respect to fornula I ; and
R2 is as defined above in respect to fornmula I, preferably R2 is H |I|inear
or branc | ¥ ;QT&M% %a{b 12471416k ineRD@R2:0Y 2 nfdSl).oRr opy!

cyclopen’??‘?l &‘%ygfzg% %ﬁ;/) eﬁ;ﬂ)c?a(ﬂﬁ oprno [mat] fmel[{enzylggg benzyl |g)xyet hyI,

met hoxy e@hyyhanophedyl}piperatihe (0. @m £2)2.72 HMM@@ZGGX):; OCHAR30A3nmoY) in ONEEONH2,

m)re pr% aﬁ&@% H net hﬁl et hylt%ﬁe&ﬁ?aHﬁ}gb&g&%féé{i%qﬂ&yet hyl , -

c ycl opr opled Ih&u%re I dvl'ncﬁ wafs @ﬁfra&esdoﬂﬁléertﬁﬂ&s with BiGAE erheCodmanaksnatts bagerul a |

arethose of formula le: le wherein is CHor N and R14 and R15 are

i ndepe ndeashed well vigh Watec mmnm ylucd)md evappratadrto givenihe gIfe rauc vanedy | |
Cl- hydgsop%%{eﬁ%y ﬂaC& cﬁ%ma%og?%lahk}y(lgfad?en?gﬁ ﬂep?an% and EFOA(E’B to }%ld%F432 OPhE

title compound.




preferably H Ar 1 and L1 are as defined above in respect to fornula I,
preferably as defined in respect to formula Ib, nore preferably Ar 1 is a
5- to 6- nwoizercads@nyl or heteroaryl group, optionally sebStrAlzo0v/@d097y one or
nore groups selected from hal ogen, trifluoronethyl, cyano, and methoxy, and
L1 is a nethyl ene group, C1-C alkyl enegyor C2 al kenylene; or Ar 1is a

| i near or branched C3-C al kyl group, optionally substituted by one or nore
groups sel ected from hal ogen, trifluoronmethyl, cyano, and nethoxy, and L1

is a met 'rH/NMﬂé (GD6lkp); 5 N67 8dd, d FRs2. 6021 88eeh, 460y b 20-3. 30eEpded). 4.83 (ka1

pr éf er abl e VA uted by
one. or et eonflbeaten AR S PRt 7 B S i 6 HET

hal oal kyl, Cl-C4 al koxy, cyano, 5 or 6 nenbered heteroaryl such as

pyri di HYEXAEMPEFJ 5: QRG> Pilkansbaiiosl[1,4]¥ib:502G Pmethyt) pifirazia-ki ngl e bond
or C1-C alkylene; or Ar. 3 is a Cl-C4 alkyl group and L3 is a single bond,
nor e preYBP pnnﬁhenm%n@n aryl, preferably phenyl, or heteroaryl group,
pref erably thiophenyl, nore preferably t hi ophen- 2- yI furanyl, nore

prefef abb§4 f(('grSa léfd%ben?(ﬁﬁnl Qf ;5 Rt ?1 1¥1Eth9f)p1&5@&Efn0ﬁ§wbe&%hﬂﬁlec(9t55%na| l'y

substi t ut or nore su stltuen s sel'ected from hal o, kyl ,
cycl opr opyH nﬁiieIdeaBl addoeddayith LA 024 angk 338 ma@bl)dn refidng IEH>F>(2O @yhﬁoh)

et hoxyca edi o red ar r r abl henyl, 5
or 6 mendenkabiter dasyPh B eibendiapredihynen trr Btsy B RS ai ny P
pyrim di EMbmaR)IgEa})hy Sgﬂadleﬁm Hé}dfahéiaﬂd By Ac)t® rgﬁ/eFU’ 26%8 abIhy titlercampdud. ,
t hi ophen- I ny nor e preferabl P n- 3-yl each of said 5
or 6 menté E\éd éﬁﬁﬂﬁrf;@:@r(b@,ﬁﬁ}b%ﬁbﬁ SﬁéﬁeﬁHa@l? %&2@1 i HRAS yHpused to
one I 64 78! C I I I RS Y ryl
BRI e P A G PR LA G A
optlonaIIM)§uhB@anyed by one or nore further substituents selected from
hal o, hydroxyl, oxo, alkyl, and/or each of said 5 or 6 nenbered aryl or 5
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pyrrolyl y nor e preferably 2- oxopyrrolldlnyl
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system and the latter fused ring being optionally substituted by one or
nmore fur ED@KMP!!IES’III-((@rstpnl@ﬁlra%xﬁdyf][1§zt]ufbahﬂz-ymyneétﬁy|2m°2 chloro or fluoro,
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cycl oal kyl oxy, cycl oal kyl al kyl oxy, heterocyclyloxy, aralkyloxy,



cycl oal kyl am no, aral kyl am no, cycl oal kyl carbonyl am no bei ng optionally
substituted by one or nore further substituents selected fromfluoro,

chl oro, owo 20ro/0%8i6hyl ; R1 is as defined above in respecPCr&ifooyombe |,
preferably Rl is hydrogen, hal ogen, or a group selected fromCl 4 al kyl
optionally substituted by one or nore ?ybsti tuents sel ected from hal ogen or
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i's -COO?zs/\(raarerﬂs(ﬂ dgh.i ned as above in respect to fornula | ;
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together forma cycloal kyl, aryl, heterocyclyl or heteroaryl noiety
together with the cyclic group they are attached to, each of said
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substituents selected from hal o, al koxy, alkyl, alkylam no, alkyl carbonyl,
al kyl heteroaryl, alkylsulfonyl, aralkyhy aryl, arylamno, aryloxy, cyano,
hal oal koxy, hal oal kyl, heteroaryl, heteroaryl al kyl, heteroaryl carbonyl,

het erocycl yl, hydroxyl, oxo, or sulfonyl, preferabl R9, R9, and Rll1l are
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al kyl sul fvi ﬂ?aqyoé‘gll@g ltjates yare XWBTaEFa]ItR Oev?ﬂé% ‘ge’%,el‘ﬁﬁ%ul fonyl ,

aryl sul f T@lh@ﬁ@&ro%ﬁ %&QM'H@{% aTP¥kre a@h&y lﬂ%lﬂawmte sephtednfianoy!
het er oary army al Kyl'sul f onyl am no, cycl oal’kyl sul f onyl am no,
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het er.poar I suI f al kyl.sul fon . no: nd
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al kyl sul fonyl, aral kyl, aryl, arylam no, aryloxy, cyano, hal oal koxy,
hal oal kyl , heteroaryl, heteroaryl al kyl, heteroaryl carbonyl, heterocyclyl,
hydr oxyl ,woxo010/38068ul f onyl , preferably R9, R10, R11 , RP2TI/FR089/0089710, and
R' 13 are independently selected fromH, halo, cyano, alkyl, hydroxyal kyl,
hal oal kyl , cycl oal kyl, cycl oal kyl al kyl , . het eroal kyl , heterocyclyl,

het erocycl yl al kyl, aryl, heteroaryl, h%éeroarylalkyl, hydr oxyl , al koxy,

hal oal koxy, cycl oal kyl oxy, heterocyclyl oxy, aryloxy, carboxy,

al kyl carbRAMIPDENQ; ($)a2a@! (K3-Fhsro@3-deyidrobemry (] flad jdjd xim2bgipy tthyi)no,

acyl am no, carbanDyI,,hydroxycarbanﬁyl, al kyl car banoyl , aryl carbanoyl

het er oarBiPerzBahy PPy ridin-Sarhpetharol ‘HC 5 hanoy| ani no, ~ al kyl car bamoy! ani no,
al kyl sul fonyl, hal oal kyl sul fonyl, cycl oal kyl sul fonyl, heterocyclyl sul fonyl,
aryl sul f@nyl_4-net [y3. ihOYIhABIYD-piperazin-1-yl)pyridin-3-

cycl oal k@]giuﬁ gzyfﬁg(?n%nyoﬁ %&yﬁ%h@@]&%}diﬁ%l ngzllb anqmgr?ep of R9,Y)ng,0 , R 9 or
R 10 , Yym&Ehsoh(di7opel.binmdl) vasdisolvadin IBdetdiral) Wit amringprd B &nedi oxy
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cycl oal ki NV YEDCRGIES, 98B G (m, AH)NBER3067 (1, 3FD)] €09-4L 0@, I581), 42844.32he
cyclic group they are attached to, each of said substituents_being

opt i onal (o 1 b%-ﬁgﬂlﬂt 2D 5y0%ie 16D, o62€-F . HED, ¢a8$:9% @WorktD. &l Octiddnf r om
hal o, al 28 liang a Gar , kyl het-eroaryl, )

al kyl sul @éﬁ}%airfﬁrﬁyﬁ%lﬁgf@ﬁ,[‘8;% Llfr@’/?c%% é:3'15;})@Flr{cl)’xly}?j'cyano, hal oal koxy,
hal oal kyl , heteroaryl, heteroaryl al kyl, heteroaryl carbonyl, heterocyclyl,
hydr oxy| EXAMPLEr12s () b-Flunoe-2,3pdiby drabienyo [BY 1 4Rdioxin2-yDmeghpl)-433 | R 9,

R 10, . 11, R 12 ., R,. nd R" .13 i ndependently selected fromH,
hydr ]d’xyﬁmeéﬁQ’@g'-‘e‘at?iKl)PY”Wéi'l'lg'?'Bprg@'B‘bl@éghI oro or fluoro, haloal kyl,
al koxy, al koxyal kyl preferably nmethoxyethyl, hal oal koxy, preferably -OCF 3,

al kyl sul (Rgny Fludial2grbiytiebbiy]1,aRtoxiy-and)mekgin-mets lehedresefinate r om H,
hal-o, CF3, Cl1-C al koxly, E)ref erablg met hoxy, and cyang, and stil] nore
pr ef er allily3 581 hopmol, T-§-(memhoxymethidppyrids? tybpiperagng @;ﬁ%ﬁ& 4 M8Chost

prefer ab[!;a(%agﬁﬂ cdFBoRd (;Co.ﬁmdgﬁ':%zmrdgﬁ)l a%dlat:étoni'ﬁl%lle (h—@mlﬂvere%ixe@_ﬁﬁd Kea®d as

defi ned ove 1 n respect to fornu n sti anot her enbodi nent,
pr ef er r etk aonivpovavdseatorfad il 29 P@ for @y minukess Ehomixtorermdsevaporpiedivatee(SA 18 i s

def i ned i t to f I R d .
" ndebendBit 10 e cecEBEo Prgh e S ot dorHish FIPR5IC xR R Bl ey
cycl oal kyhed dmdGh@sirkisl @ Hiphessallasiyhromalosydphl (%]Iﬁﬂieﬁf &&ieFtéhe/Eh@A@}M@ yl,
het er ocycl yl al kyl", aryl, aral kay/lin, het er oa@/ al kyl, hydroxyl,

|, t
al koxy, purkosadartoyhich hes diselyryin 1S/ Bal/RiPIdapd gﬁgoggé%‘ﬂ‘if%@ﬁ-y?mar yl oxy,
i no, alk ' ' I : I, -
2310Ingal %&T %%(a@gga‘?g%ﬁﬁgt&ﬁgf@%ggc gﬁg%rggﬁ%ﬁé??@%?@?%xycar bonyl ,
het er oar \H NRJR éDMS0,): RIAP-Z.41 hangiip $y08-:98 (mad Yy 13cHr (s031y), 8>0%-4.00 (m,
e R Ay L W e S T G O S
cycl oal kyﬂ{)carsb%!g¢ gm ), RRLEDOEUCI 1), @%mesf:(ﬁmlqsz T8 0p iAoM), ani no,

het er oaryl éar bon al kyl carbonyl ani noal kyl , “acyl am no, carbanoyl ,
hydr oxycar banoyl , al kyl car banoyl, aryl carbanoyl, heteroaryl carbanoyl,

car banoyEXAMPLEdJS: 6Srby(2s3Dilay drabendodi{ baldigain-yimethybyd-6r(Rony| |

hal oal kyLksul f anyl . cycl.oal.kyl sulfonyl .. heterocyclyl sul fonyl, arylsul fonyl,
het er oar V%ﬁ?l"%ﬁ%}ﬂm%‘ﬁﬂ)gmgﬁ'igbﬂ?%ﬁ?%rmyI , aryl sul f anoyl ,

het er oaryl sul f anoyl , al kyl sul f onyl anmi no, cycl oal kyl sul f onyl ani no, :

het er ocySiep | AUiS)-2AY3-643{(23-Ditiydirebérizo [b] | Ididivxin-Betl pnethy Y pipek-dxmi - ami no,

hal oal kyl sul f onyl am ng, or RO and R12 together form an al kyl enedi oxy group
or aZhal Yanwidiarey)methoxylsghandd, R and R12 together form a cycl oal kyl ,
aryl, heterocyclyl or heteroaryl noiety together with the cyclic group they

ttached to, f_saj.d sybsti bei i bstituted b
one or - nEp it ORG-SRt BT iR B RAPBY T RG Sarkyl
al kyl ani @esthalyetsayphemyjpipahtyd (300 ang g8 mmolkandsiovs DaQH (7amalkwas, aryl ,

oo Py YRR SRR b B8 . TR s

sul f ony| wagstizfedrfadl 3 miR9 2-@-Bromoethoxy)tetrahydro-2H-pyran (0.42 ml, 2.64 mmol, 300



and R12, are independently selected fromH, halo, cyano, alkyl,

hydr oxyal kyl , hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, heteroal kyl,

het er ocycwol2p1omss@pnocycl yl al kyl , aryl, heteroaryl, hetePoaryioad/boph97

hydr oxyl, al koxy, hal oal koxy, hal oal koxy, cycl oal kyl oxy, heterocyclyl oxy,
aryl oxy, carboxy, al kyl carbonyl am no, gloalkylcarbonylanino,

cycl oal kyl car bonyl am no, acyl am no, carbanoyl, hydroxycarbanoyl,

al kyl car banoyl , aryl carbanoyl, heteroaryl carbanoyl, carbanoylalkyl

car barmyinal%hwas addey Ismasdjommcbﬂlleacacnon maktayd wed W@tmyﬁd to1681°6aAlipt 3 blbrrmnyl

cye! oal ko %@%XJ add*&?&rfcf fig %%}c ?%US Hltediith B0 b SRS S8t Sk f onyl |

al kyl sul m no, cycloa am no, ether form an
al kyl ene@mdxpefbmga@lcé&yea? \M@rrsmshgd wit hrlw§50gﬂbhﬁﬂeéwﬂ2d%%$@ %i}e&eégé@her
form a cygleatkdtdd 1o (ﬁ&ﬁ@ss Tﬁﬁtr@gl@tféfﬁﬁéfdls&EVJGQB atAaaie/(10mBl)eind 1tMJIeChass Wi t h

the cyclic grou are dto each, of . said subst.it ei ng
opt i chal #dde &‘B@F’ihﬁlﬂﬁéﬂ T pYFRight st %B%Pﬁf A Sg:gq‘éit rom
hal o, al &@mxt@é kb stneéd@ueaﬁgmorhahwmawmwtralmﬂwtmﬁl% M@H'(BH paper)

al kyl sul f o ar al k a
hal gal ky?nc{]%g Oﬁaﬁfﬁyaﬁ%%?%ﬂj%wg >)I Was hadtdé(!rl %%&flgl 3%1? “)l’?‘?l”ﬁﬁ’{ er ocycl yl,
hydr oxy| watex 610 of),satufaed/ NaHEO3S mee)fzelldatminy (F®mLR Bhe @E@llmﬂ wag dried

|ndepend e y
chloro or bwag§?4 ﬁﬁ%@d %&E& PtE % e @urﬁ(% ﬁé%?}é@%ﬁlﬁ%@?%ﬁoiﬁ hyl ,
hal o# ko$EIOAsthepianal3-4: V) affkgdpéaﬁ Wfth‘hﬁﬂ%ﬁq’rkm‘%’lql fonyl and cyano,
even nore preferably fromH, G -C3-al kyI hal o, CF3, Cl-C al koxy,

pr ef er abl rret ho refer fromH F, d,

met hyl , O(ﬁ%fgqahﬂx%{;’eﬁ%"aﬂﬁﬁé %§W%V§F@Fl§m §ﬂ2r(ér met hyl ; andAr 2,

Ar 3, L1ﬂubé’uetm&y)ﬁéthyﬂi}yrndhdzazlnﬁpermndef| ned above in respect to formula
Il . In still anot her enbodi nent, preferred conpounds of Fornula |I are those
of formula Ij: |Ij wherein B is as defined abovelnrespect to formula Ih,

RO, RO, (S%ma(@% 102 3-Riltydrotrnzo[#Hd . 4dioxm-Lybmekabpipsereit | yDawidieted from H,

ha lmbBa e C I al kyl ,
hal 0 CY FetBldranbiNdsOKbloy mmbplaaliorbeneyed el cyeddanklsy al ky

het er oal et ef h teroc cl aryl,
ar al kyl , n’fﬁ@gé‘ﬂ H’é‘l’ gry MrTSHIF‘%/P%"It%WdOﬁ@&%WW 1th 8, mag ‘i}lc}‘/‘gﬁt’%’i%q kyl ,
hal oal kO&hérm@M@ieﬁalTHé)sbIm(iMn meheasledya:wmwd Da@rsnr 02y ,ulafivianmal, k §O arl ¥,

| k I k b | k
het or ocy ey A IR iAot P RERTRA RuEY fo R K RRHCREPERNIs and gfter 2
al kybear bony DAST, (42 \wdl, Oélzklyxtnohﬁbasml%)wgas ‘aHaede ffbgy@pyp@gnﬁgw%@med for
aryl car bony| ity %%hﬁ&%mbg%%n?f oﬁ>(%9 Iﬁqnwv@é A%E@éb’@ -@l Hndl iAkRe s ani no,

hal oal kyl car bonyl am no car am no, ‘&S‘n %{ %I car bonyl am no
aryl car b@lrkw%dﬁonﬁamﬁétr@%é?rpp@aﬁuﬁom ‘a@%@ @Mwaéail i QS K | |
acyl am N@upafAPAMNE aquirbds I&Wﬁ@éﬁb@d’i@yﬂed va{quCMa(Z):anwL) The ydrﬁlah&aﬂmhm

h | b b
Al kyl sl aa%?sfweﬁgﬁ?%w@@%nﬁite%é ef Eoare g s Hfio AR AT BILEN: oy
aryl sul f eiyhatdpedpdy (BIQAchEftaney 11 : 1sUDf wnpyfforded k3 mgl df dimeotjtle compound.

| sul f
oyl ol ko SIYROSHRIRRRE o 2o 2D th: o), SHsPYb REYIBEYE.3 70 G LT yodi T,
het er oar (ths1HIY, 3riig-4fi. fro, 1%%6’&-4«% émJ 3&5}#5@&5 8D, 6{66&%) o, 1@1 36~/ and

one of 08 (RN 118, 7H8-7.89(mO1e), 8f158.19¢ar 1i)y 10 and R' 13 toget her
form an%kylgge%l:\?)xy(gro@p or a hgﬁlo <yl enedi oxy Ig;}oup or one of R11l or

R12 and -;reqfucﬁgno terindlia , or one of R 9 or R 10 and R' 13
t oget her ﬂwwmyfﬁé%%y&‘a‘rwﬁﬁet erocyclyl or heteroaryl noiety
together with the cyclic group they are attached to, each of said

subsBo t ummm dp (2,3 Bachlgrephisnyl) HuG(3- dabydméeom[hﬂl,é]fh@mn’ri’er

substi tuef (ﬂ ected. from hal o, al koxy, al kyl, al kylam no, al kyl carbonyl,
al kyl het SPBEHRYDPIRRAZING |\ ¢ ony|  aral kyl, aryl, arylamino, aryloxy, cyano,
hal oal koxy, hal oal kyl , heteroaryl het eroaryl al kyl , heteroaryl carbonyl,
het er.ocystep A: méhlommn kot Lyl)(@Beadify dkibenRSp] [R4flioBAZ- R 10,
R11 , R12 é’(gnd QL 13 are |ndep5e)‘r)llgi?§tly se)I; )e(c’ltsed fyr om Haqh{a[IRoPd cyano, al kyl,
hydr oxyayRpethamngal kyl , cycl oal kyl, cycl oal kyl al kyl, heteroal kyl ,

het erocycl yl , heterocyclylalkyl, aryl, het er oaryl ,

2,3-Dihydrobenzo[5][1,4]dioxine-2-carbonyl chloride (220 mg, 1.11 mmol) was reacted



het eroaryl al kyl , hydroxyl, al koxy, hal oal koxy, cycl oal kyl oxy,

het erocycl yl oxy, aryl oxy, carboxy, al kyl carbonyl am no,

hal oal kylwarbovgs@m no, cycl oal kyl car bonyl am no, acyl amPo®/FIzay/anayy |

hydr oxycar banoyl, al kyl carbanoyl, aryl carbamoyl, heteroaryl carbanoyl,

car banoyl al kyl , car banmoyl am no, al kyl fybannylanino al kyl sul f onyl

hal oal kyl sul fonyl, cycl oal kyl sul fonyl ,“’'het erocycl yl sul fonyl, aryl sul fonyl,
het er oaryl sul f onyl , aIkyIsquonyIanlno cycloalkylsulfonylanlno or one of
R1L 1 orwithZ Mdiﬁhﬁ)r@;ﬁh@ﬁ?l,)pﬁéﬁzme R5Pmer 1.R1 nifol) and trivtieylarhink (093 etl, R 10

and R' 13 together form an al kyl enedi oxy .group or a hal oal k i OXy
group, &o6swaobin RCGMdP ni) ot Qar% Thsestised pyXtug pas thengllgye I}ilaé&nﬁgr one of

R 9 or r agyiel vl or
het er oar“f/s[ nm%ﬁ;l Eogepr%??%fﬁep%ﬂ%éﬁc%ﬁﬁgldg@éou%lp%l %y&g?ggg%%ched to, each
of sai dDgINISThé ct&mbmedaeigagrc dptersowedel wasbewithtwiter dbgd ameevaponataddo givet her
substit ts se C fr al o, al kox m no aI kyl car bonyl ,
al ky? het’ag(?H’&r‘ifI 8‘]"59 ePEY hW%ﬁ%?F&;Y‘f{thoaJrWﬁlﬁ%mﬁrﬁ‘ﬁ $H-oxy, cyano
hal oal k@iNMha(t?ifﬁirlwlﬁ 2,984 28GRI Y, mgrsng!zab /b3 -4UBt(EL, QPngyzi wrdaon

het er ocycl yl oxyl,  oxo, of sulfonyl, nmore preferably
10, R11H), %% H{),&r&g(dddéﬁhrﬁa?éh?ﬂﬁ (mel/Hdt ed from H hydroxyl,
C -C3-al kyl, halo, preferably chloro or fluoro, haloal kyl, al koxy,

R R e S L R R

hal o, Cﬁﬁmeﬂiylﬁlpémimﬂ preferabl y nmet hoxy and cyano, and still nore.
preferably fromH, F, Cd, nethyl, , et hoxy, and cyano, and nopst

SLETﬁéﬁ?éﬁ?o?mwom@%@ezp?ﬁe%’azﬁw@aﬁé sty rpbeio [ it 2Bk FdiE 2
pref err@;bscrﬁgm@mﬁmﬁi‘qﬁgmuh&dlwﬂr EAl Cgsgn@g erﬁﬁ{cﬂ) inkeflhknireIrgRo R29 i s

H, hal o, al kyl, hal oal Npre erab 3 or -CF al koxy, hal oal koxy
pr ef er abily(3 DCH®isrup- m:z NeQHrgsve ﬁr@rédemogluﬂzyhrcél was prrifiegby flagh ky |

e E S R S O R i L L A T

still apempéuindnbodi nment, preferred conpounds of Forrrul al are those of

by, YR R o a7 35 e o755 39 e BRRTA 0Y i BRS04 MO

al kenyl o Ié(g@yloz enopl kylig (gbepocycl yl, heterocyclyl al kyl, aryl :
ar al kyl , et er oar y(Fp E{gt eroaryl(al kyl) hydroxyl al koxy, al koxyal kyl ,

hal oal koxy, cycl oal kyl oxy, heterocyclyl ox ar yI oxy, am no, alkylam no,
ani noal BNAMEID 85y(2- @K 1y SobenzoldJid I 4ionin xyusethpdpiperazin-1-
het erocygl yl.gxygarbonyl . .aryl oxycarbonyl, heteroaryl oxycarbonyl,

al kyl ca¥§3¥9ﬁg¥§jyi)&%¥%%?lkyl car bonyl oxy, heterocyclyl carbonyl oxy,

aryl car bonyl oxy, heteroaryl carbonyl oxy, aryl al kyl oxy, al kyl carbonyl am no,
hal oal kgtepaAbEnhyldH43(2,3-dikyideabdnzo i [ nejdyd xdne-2acarbetydymipsrakid-t-ar bonyl am no
aryl carbgnyl am no, heteroaryl carbonyl am no, al kyl carbonyl am noal kyl ,
acyPhni HB““@QFB%?m)yI hydr oxycar banoyl , al kyl car banoyl, aryl car banoyl

het er oaryl car banoyl, carbanoyl al kyl , car banoyl ani no, al kyl car banoyl ani no,

al kyl's UbeODMJydchE%hﬂﬂH{Y |4§dib>tlﬁétmtoaﬂ9<>ﬂ1§/l gabkud sudIomol) wed snrravstyd sul fonyl,

aryl sul fonyl, heteroaryl sul f on anmoyl, al kyl sul fanoyl, aryl sul fanmoyl,

het er oaﬂ"HFéwatbaﬂWhD Ethkw&mper@mrlavﬁ)mootIW% (2Z8 mg %QﬂimﬁWhW@Wde at0

het er ocy, | sul fon [ V. o,

hal oal kyq}sﬂTeT‘BHS; rywaﬁgh noginnﬁs ﬁgj %ig%t oot et Q&@?Fn&)gﬁ ﬁéra}tlgﬂea&a@(é; gr oup
or a har@l@dlﬁmgeqeéb@@hawmmxt@etemlm@cm@amgemeorgﬁm phaseoyas washky |

aryl , heterocyc ﬁ/ het er oar noi ety together with t clic grqup they
ar e2%t t Gvaied 1t Heland bM @&C@%Lﬂwfwﬁl@ﬁ%@rﬁ@ﬂrrgdryaﬁssaﬁaffp Zyeef theed by

one or ORLE, &P{%&rpﬁr substituents selected from hal o, al koxy, alkyl,
al kyl am no, car bonyl, al kyl heteroaryl, alkylsulfonyl, aralkyl, aryl,
aryl am HQNMRKIGD(SIIB) 6yla?rfb(,t 3H), 3.44-3.78 (m, 4H), 3.86-3.40 (m, 4H), 4.31-4.39 (m, 3H),

4.48-4.53 (m, 1H), 4.84.4.90 (m, 1H), 6.79-6.97 (m, SH), 7.95-7.99 (m, 1H), 8.29-8.33 (m,
1H).

RlOR



hal oal koxy, hal oal kyl, heteroaryl, heteroarylal kyl,

het er oaryl car bonyl , het erocycl yl, hydroxyl, oxo, or sulfonyl, preferably RO
and R10 awe 2omdspendent |y sel ected from H, hal o, cyano, Palrky1009/000097

hydr oxyal kyl , hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, heteroal kyl,
heterocyclyl, heterocyclylalkyl, aryl, Jheteroaryl, heteroarylalkyl,

hydr oxyl , al koxy, hal oal koxy, cycl oal kyl'oxy, heterocyclyl oxy, aryl oxy,

car boxy, al kyl carbonyl am no, hal oal kyl car bonyl am no,

cycl oal kBtepeBbEriA-@25B dihydootears [hH1,4¢diobbrdyhmetlyylipipscainb kiybply ridin-3-
aIkyIcarb§ a%# irylcarbannyl, het er oaryl car banoyl , car banoyl al kyl

car banoyPdHt N9 kyl car barmoyl ami no, al kyl sul fonyl, hal oal kyl sul fonyl,

cycl oal kyl sul fonyl, heterocyclylsul fonyl, arylsul fonyl, heteroaryl sul fonyl,
al kyl sul EﬂmQa(m(agrdlﬁycﬁ:b@@izlsw][]sw]af@meaqrwﬁonﬂ}plwaﬁmd }R}kﬁ)cdtmget(lzes nfgor m an

aIkernedloxy group or a halo kylenedloxy roup,. or on R9 and R10

t oget her Of6demumol yas disselyed mal“IgIF (3 pd} ardropladyan By icerbatyy Iaéﬂ;ﬁ”r%g 43

t oget her tt

subst 1 uEHEeY a0 Rl P UK RER (' RRE e B8R bak Bl hed o
substi t uedick rs.€l Iecrémﬂioﬁmmqhaidhed adithoxater. Thk ydixtued g ﬁ]m&rad)thralllglyﬂ?dae bonyl ,

al kyl het er aryl y] sul f ar al k ar cyano,
hal oal koR)9 baé?CLSW TynEss gn%gﬁb{om%%%éP*&yaf}féﬁé‘Fﬁ% mgw&rﬁéer%tger %%@%Snw ,

het er ocyq{w RI(CBOYY bee Q%6 SUl fonyl, nore preferably R9 and R10 are
|ndependently sel ect'ed from H, hydroxyl, G -C3- aIkyI hal o, preferably
chloro or fluoro, hal oal kyl, al koxy, alkox al k preferabl nmet hoxyet hyl,
hal oal koEQ(AMPéfFel@tﬂS)“(Z-(%F@@ Dd!)’ldybb‘mm{h]ﬁ 4]1d lm-anﬂgmeﬁbyépwra@nd cyano,
even r r ef.er om,H, hal o, CF3, Cl-C al koxy, preferably nethoxy,
and éggn DB&”&"" i :l)}("ertr%?%(’lpr eferably fromH, F, d, nethyl, CF3, nethoxy,
and cyano, and nost preferably H or nethyl; and A, Ar , L L L, R, R
, and Z .8tep As(ReEihyda- (amb,saixhydnfobspﬂqb][l;é]dloxmnacdrbonmplpemzhmﬂl-y
preferred conpounds of the invention are those listed in Table 1 hereafter:
Tabl e 1: VBPHSUPAKd apparatus for manure treatnment FIELD OF THE | NVENTI ON
The present invention relates to pharmacol ogically active aryl piperazines,

or phar W)C-‘QBLmﬁkwb@%pﬂq[pipjldﬁ)xs;eetma@eﬂyl%mcﬁrda (msrgegz 0 n@folveh [THFS(300
pharnaceutlcal conposi tlons conpr|S|ngﬁthen1an ir use as _al pha2C

ant agoni Sty wagpdded drqroviprite anfice-peldiniy @PﬁﬁHgéhO%Eﬂhg@H”Kﬂ)Fﬁb?ﬂwi bel ed or

SQLZE ed%?ﬁg%ﬁ% Q@ﬁgﬁgﬁﬂgggﬁ&gHgsug¥ﬁlb|t| élpha%ggégkg¥obc act?C?ty may

be used temipdritaretwassilvert to@ feaah RiTd&he mlxtateywan‘ stotfeddfars E6h andlcowedirgtedns  of

ach ehor ghEsioe SO B0 B B LEUPEHOE e on SO o0 Al e pnal

and al phg ﬁﬁrlﬁ € GBleYPodledMi&harkiai apSratedie df}h'l"e&sf‘tﬁrafﬂkd/lﬂﬁ! dfibOcradt ypes.
Three gene |cal y encoded subtypes nanelg al'pha2A, al pha2B, and al pha2C

adr enocept@tust Phla@éﬂbfe@ﬁ T )svas e iéied by omatdgmphy 1o pffaﬁdnﬁb’bg@é ﬂé-’al ly

deLngﬁd gﬂ %ﬁe ﬁnely al pha2D adrenoceptor, is known in sonme other
énts. It corresponds to the genetically defined al pha2A

adr enocebHNMRT(hm@k)pBa%%@lm{)p@ eplsors (smbtmp@smaw(nqlmn meu 4t395$n|,63H)
di stributions and functional rol t ance,

adr enoceﬁt"@r‘b A, W)@léigﬂ %%51@d6 i ﬁ 6\7%7r qr’é)usé{)t 7§§17e%9 (n?atl a (2‘,9 -8.33 (m,

adr enocep hgrs are concentrated in the CNS and appear to play a role in the
modul ati on“of specific CNS nedi ated behavi oral and physi ol ogi cal responses.
Some conpounds that are non-specific for any of the above-nentioned al pha2
subt ypes StapdB sE)2-¢1((2c3:Dilsy drobenzai [ b pkioxin -y Dmethyhpipenazinphppydding pes
are kno tp For exanpl e, atipanezole disclosed in EP 183 492 Al
(conpoun 3§Nngiaﬁ§ge 13) is a non specific al pha2 antagonist. Conpounds
that are selective antagoni sts for the al pha2C subtype and are useful for

t he treatrgRAticcéoldBikpehsion bEAH, (1239 g, BE8InAhol)ia6d THFY12€ nilyndids addddy stress,
are described in US 5,902,807. Such conpounds are, for exanple, MK-912 and

BAM 130Qropmm®a&qut@ndér(£)rathwl/%£4 (1%31d#1@’dé‘§l§ﬁ?($[lb][lh4ﬂ@0é@?1z\7l ty for al pha2B
2B/ 2C | t
o 25 2SR RIRSERARS Mafeshl P85, £ AR i Syt s

2004/ 06751§§a11d\w¢d mlr'bzmhl I'UZ af®thd eniiixiiat iwae stitvakefou B W atplanianaagddids The ar e
di scl osed in WO 03/ 082866.



In order to be able to reduce the risk of adverse events during treatnent,
an enhanced sel ectivity of the al pha2 antagoni sts woul d be desirable. For
exanpl e, wbheouwsss@h nonsel ective al pha2 antagoni sts i s atCTmivoyesow t h side
effects, such as increases in blood pressure, heart rate, salivary
secretion, gastrointestinal secretion, ﬁnd anxiety. Al so an enhanced
potency of the al pha2C ant agoni sts woufd be desirabl e, in order to be able
to reduce the dose needed. As to known aryl piperazines,

| - ((2, 3- glixtye ek enead ddhidugh 4]etitecoxddrevaporhieded Biwingss4Flagh chromatography gave
nethoxyphenyI)Fiperazine has been disclosed in US 3, 362, 956.

| - (Chr onaf-meg 9 H\@ttﬁi,elgompoun@-ol yl pi perazi ne has been disclosed in Indian J.

Chem 2 3 r | 1\Di i IS _for
exanp! o, 1 MEFReDERTE 26,20 HET QBT (5Pt BN AU R B SRR S ARNTP o
obj ect o4.39 b, PR HETH (sj M) 61806092 eni4)pT 00i(dd it TH2(ddI1pHa®LT &dd, dg0ni st s
that can be used for the treatnent of diseases or conditions of the

o Gat cBSASREELE T P EmgbrRo L okt B ARDEEER: °i 220t on 1
to pr OVi{i&tBbﬁﬁlH&hPrl}BH&Wﬁerﬁﬂiﬂée used as al pha2C antagonists in the
S.

treatnent of rfamm Furthernore, pharmaceutical conpositions conprising
t he present conpounds are provided. The al pha2 antagoni sts of the present

i nvent i obtenave(RAr(2i3nBihydeebenapdtlAdioxin-aryD(#ré2-al pha2C adr enocept or subt ype
d/ . I TI ON OF THE | NVENTI ON Th
o or o SRR I NDHo AL e e

present tnve a nove ant agoni sts havi ng the general
formula I,wherein Xis O Sor CH2; Zis -[CH2]n-; A B, DandE are
i ndependasnid exa@pbe 14 Semii (O, 3 ditydabehzd 5[ 1 #idiedne-carbaBy! chiemde @28r e C,

R is H h . hyd | kyl . (d-C.6)al koxy,. h
) altiy | mEg b £ g et Bpbisd ity S RYhedymg by b R n VO 1

o) al kOXMﬁ@géﬁdﬁ}iéﬂthhéhﬁn&%(ﬂZ_M(lCEGm%))ah HIeVI(@.3 mG&y) 8RS give 300m@bkoxy (G
-C6) al koxy(C i-Ce)alkyl, (Gi-0C6)alkoxy-(C=0-, CN, (Rs)2N-, (R5)2N-(G -C
6) al kyl , the RByde Negie@mideSH (C i - 06) al kyl, hydroxy(C 1-C6)al kyl - S-(C

{2 o o SRIAOHPI D  SepRlal b S o,
ﬁ) gl kyl 486 (dt%yH),kéR& (dal, ITH),Mﬁ)@eﬂH),(@&(gﬁ) ?:H)éﬁl&ﬁ;@l% (g, ﬂﬂﬁ)alﬂ@l@?@kgHL

hgl ggﬁ(%&@%ﬁ@ {@(‘g)lgﬁk{%?a%?gg 6§ al koxy? aCNyor OE Rg) (ZaRI}/; , R5 | IsS

i ndependently at each occurence, H, (C]-C 6)alkyl or (G -C 6)al koxy(GC -C

6) al kyl ; S@piE (§)-14(R8-Dihydrdbendo[B][1,d]didkid-Pyl)methyd)-442- i n | abel ed or

unl abeled Torm  or a pharmaceutically acceptable salt or ester thereof,
wi t h t he(metboxygnethyDphenyd)piparazim® and R3 are not simultaneously H b) when
Ais Cand two OR 1, R2 and R3is H, then the third of R, Rand R3 is not

h | , t s ! | i i AR | -Di T, m-1-
1T 97 o G5 SRR R bho (RN ORENS Bbheny -piperazin-1
| - ( chr onplimahatonet(Be6 rgd0.09 muhyl) piap esdazechwitb LAH (83, 18g, 49 hydradbiertry[

|, 4] di oxjn-2-yl ) met hyl )~4- (6- L.ayridi n- 2=yl ) pi ine.. .| i bl
L betbup BF Eha bl iuamsi-v M NaOR ediedh¥ RS RRRE Sficsbef ol e
subgr ouppRffidihs ERERAMERRhpHyALdicht bf hédtarR anB FAOA cFtoadife S mgbfanetiher

possi bl e subgroup of the conpounds of formula I, Ais N, and B, D and E are
C. In a ¢ampdwed. possi bl e subgroup. of the conpounds of formula I, nis 1. In

a further i ubgroup pf, the conpounds of formula I, nis 2.In
anot her %gml(ébgjﬁﬁegfﬁa@?gt%e conpounds of formula I, Xis O S or CHZ
Ais Cor N B, Dand E are C R is H halogen, (G-C6)alkyl, (Cr
C6) al KOXEXAMELEXM: CR)-C-(6), 3Dikiy drobehzd]b)] BHkdinyiaQ-yl)medieyljy4(2-
hal o( C] - C6) al koxy, hal o(G -C 6)al koxy(G -C 6)al kyl, (C C6)al koxy-(C=0) -,
CN, 75R5) ométhexyneethyDRYenypiggearinec=0) - or furyl

The corresponding (R)-isomer was prepared analogously to the above example 17 by first

reacting (5)-2,3-dihydrobenzo[b][1,4]dioxine-2-carbony1' chloride (220 mg, 1.11 mmol) and
1-(2-(methoxymethyl)phenyl)piperazine (229 mg, 1.11 mmol) in the presence of



R2 is H halogen, (C]-C6)al kyl or hydroxy(C-C 6)alkyl; R3is H (C

-C6) al kyl or phenyl; R5 is, independently at each occurence, Hor (C

- C6) al kylwormimnsgieoand n is 1 or 2; for exanple X is O PATIFR0®@/e00d;, B, D
and E are C R is halogen, (C-0C6)al kyl, (C C6)al koxy, hydroxy(G -C

6) al kyl, (G -C6)al koxy(G - C6)al kyl, haho(Gi-C 6)al koxy,

hal o( C1- C6) al koxy(C,-C 6)al kyl, (C C6)yal koxy-(C=0 -, CN, (R5)2N-(Cr

Co) al kyl, (Rs)2N-(C=O- or furyI R2 is H, hal oge G -C6)al kyl or

hy dr oxy (tGkt§laa)ind {y23 mR31i66 inol)@h DOBYIAB ByanRegmswlof ﬂwscm@e amﬁaé@%dent ly

3 A BB G WG LA & Tt Ry mdylh Bl Riat 185 st o %19

(G -Co) %L? Fewhién By %%Mato@?&b%@ra@e@@ﬂé praye aftBEMIAT) 18’Eﬁ1)gaifk1®3<1ytd© C
6) al kyl G - C6) dl koxy- (C=0) - (Rs) 2N- (C1-C6) al kyl, (Rs)2N- (C=O- or
furyl ; Rxdngporndr hal ogen; R3 is H R5 is, mdependently at each occurence,

Hord nlslor2 or Xis QG Zis -[CH2]n-; Ais
N, B, (D %ﬁ@gﬁ)’(@c@nﬁﬁeﬁmﬁ%ﬁogen (G-C 6) al kyl, (G -C 6)al Loxy, ]~
hydroxy(C -C 6)al kyl, (Cl-C Gal kOXy(C 1- C6)al kyl, hal o(d-C 6)al koxy,

| m o( CL- ERWARDEVIOE (S)- @) Gi-((33-Dibrr 6onab Jgbiy| Giox-2:y )@ thy RSpens2{ie]- C

6) al kyl , (R5)2N-(C-O)- or furyl; Ris Hor halogen; R3is H R5is, .
|ndependﬂml!9}lya!“eélbﬁﬂ? occurence, Hor (G -C6)alkyl; mis 0; and nis 1 or
2, or Xis QO Zis -[CH2]p-; Als'N B5D and E are C, Rl is halogen, (G-C
6) al kyl, ngf@) mgvz-(htéﬂ,smm & atfenBo[8] [1 ] diokidle-2cbahidypipeazin-06) al kyl
hal o( G - C al o(C 1-C6) al koxy(Cl C 6)al kyl, (Cr Co6)al koxy-(C=0) -
CN, (RS)lebc(erpﬂeG)al kyl, (R5)2N-(C=0)- or furyl; R2 is H, halogen, (G- c’
6)al kyl or hydroxy(GC -C 6)alkyl; R3is H (G - c 6) al kyl or phenyl; R5 is,
i ndependent | I ns4s 1; or
X | SH) % 044 gxa?ra_? %RR?Z%%&R@%E&:&%?@# %Edi(g%lgé Q;cléx‘ﬂonylr@h'l(irl% g(g%ﬂ%

(G- CG) al) whsGreads) aditkhamsthy i tiperyZin-168)tznkeate (O 1 2.Cyamimnbynd -

0l ) siriebmgarioe s i E] HipolRi Nl R P2 g, 1

amide.

'"H NMR (CDCl3): 6 3.00-3.23 (m, 4H), 3.68-3.83 (m, 2H), 3.88-4.00 (m, 2H), 3.90 (s, 3H),
15 4.35(dd, 1H), 4.52 (dd, 1H), 4.87 (dd, 1H), 6.82-6.95 (m, 4H), 7.04-7.11 (m, 2H), 7.46 (dd,

1H), 7.81 (d, 1H).

Step B: (5)-(2-(4-((2,3-Dihydrobenzo[b] [1,4]dioxin-2-yl)methyl)piperazin-1-
yl)phenyl)methanol

The above amide (0.87 g, 2.27 mmol) was reduced with LAH (0.52 g, 13.65 mmol) in dry
20 THF (55 ml, reflux 2 h). Work-up with 2.5 M NaOH gave the crude product, which was
purified by flash chromatogrdphy (gradient of heptane and EtOAc) to give 188 mg of the

title compound.

'H NMR (CDCl;): see ekample 2.

| EXAMPLE 20: (S)—l-((2,3—Dihydrobenzo[b][1,4]dioxin-2—yl)methyl)-4-(3-
25  (methoxymethyl)pyridin-2-yI)piperazine

Step A: (R)-(2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)(4-(3-(methoxymethyl)pyridin-2-

yDpiperazin-1-yl)methanone

1-(3-(Methoxymethyl)pyridin-2-yl)piperazine (25 g, 121 mmol) and K,CO; (25 g, 181



R2 is H halogen, (C -C6)al kyl or hydroxy(Cl-C6)alkyl; R3is H (Cr
C6) al kyl or phenyl; R5 is, independently at each occurence, H or
(C] - C6) alwpl2p1ms8®00; and n is 2; or Xis O Z iS -[CHPoT/FIANI/@00D and E
are C R is halogen, (C C6)al kyl, (G -0C6)al koxy, hydroxy(C -C 6)al kyl,
(G -Co)al koxy(G - Co6)al kyl, halo(C -C g)al koxy, halo(C -C 6)al koxy(G -C
6)al kyl, (C -C6)al koxy-(C=0Q-, CN, (R5)2N(C, -C 6)alkyl, (Rs)2N (C=0- or
furyl; R2 is H, halogen, (C-0C6)alkyl or hydroxy(G-C6)alkyl; R3is H (Cr
?g) aloglnlngbll) l@&b@@&ﬂssowﬁi 1h31 mixlﬂdepéndeaﬂmqo mt) aad AHDGOO mdbl.dé',lldé-l(R))FZ 3- .

al ky m | n B, Dand E
are G r%lhxdgoh?azﬁéuﬁ 4]‘31@111@:@)%@%&}? C‘%@ld@ﬂﬁil%&%preh§f8§ 32)‘1997(@]) al kyl
(Cl - C8) ‘W‘ff‘& ) o ha@ Qval;‘dﬁ%l%
- 08) al %1/ %&@4 1B¥1ln€ 20 r9((x9hrc a%)égk B%(Yfg C6)§’;1 | )ZI\F&?’C—O)
furyl; RZHF 61005h1laod edrled(lﬁlllom)iad) Khyel mmturhyndw;@?(lmﬂtlmﬁflslemwﬁrl% StgTipg

G - CB) al ky! tl. t Cl-C
Vel kot ? naseongrueig i dgiond o mpp A ERCHRE Mt B pREES B RRERER: T ¢
C onmpoungggdic g 148 Wad washeddh@itte B Wiidd fid BRipoydteto affbrd 424 $-dfithytilobenzo[
101, 4]di OXI n-2-yl ) et hyl) pi perazin-1-yl)benzoate, (2-(4-((2,3-

di hydrob&@dﬂ!@[ 6] [ 1,4]dioxin-2-yl)nethyl)piperazin-l -yl)phenyl)nethanol,

1-((2, 3-
1, gf]( di o%ﬂgj% @Qngpﬁyl%a3 '(33-(?}?9 o3x§1/5 Y F%HP’) p%oe%nz )(’5‘. %}eI? a322|35n3é 96£m( %H)
( (2, ?bdldﬂwneBQilizQH[) Re V5] (:ls,( ZhTy i405di- gSﬁ(rg )lg};t@?l ?g;)(mi ,dH)n6.85-7.02 (m, SH), ‘
1-yl)benzonitrile i hydr obenzo
[ 1, 4Pdi oxTh?Z3y4ds nl@{)h@ gﬁr%ze(}dg FR: 12 y1) phenyl ) met hanami ne, 1- (2- (4-((2, 3 -
di hydrobenzo [b] [1, 4] di oxi n-2-yl)net hyl)pi perazin- 1-yl)phenyl)-
- met hyl - -4-(3-
((2, 3ydrmgsﬂg?(r)]Ehgyﬁfz]-g&zéﬁmhydmbg;zlo%b]&l 4‘dmxm ~ lglflet-h l- ( <(at hoxynmet hyl ) phenyl ) pi p
erazi ne (n@tu@ymethzlomvlﬁinncﬁ-ﬁpmp@mm@ [ b]
[ 1, 4] di-oxi n-2-yl ) met hyl ) pi perazi n-1 -yl)phenyl )pr opan-2-ol, 1-

(( 2, 3 d@m,ﬁiﬁ?gﬁpﬁ% {b%[l‘%]%o%(ﬁ 4 aféx IQ %Etf%&;)fméth&ﬁpyndm 2-yl)piperazin-1-

- (et ho

(5) - I (2- (ﬂ}ﬁkﬁmﬁbn&(ﬁ@gﬁl(&% tlﬂmrml)jwabéllssm{/eq @ITHBI 120X EWB){grEHFyﬂO)utmnper azin-
1- 3
AT ot B S ohgt o b Rhpinio e Sl R s i G PRy

1-((7- T LyRePs@s@ Stirflh WAE Q&iiﬂﬁl@d Fodd.5 h at 40 °C. After coohng to RT MeOH (120 ml)
1, 4] di oxi n-2-yl ) met hyT) - 4- (3- (et hoxynet hyl ) pyri din pi perazi ne HO ,

(,9) -1 - (3nd,vauteti(hy mlbwéwm{d@q pnd thegobygnts veerg Eyaperas- )Tn4ze( wpsidpo were added

}‘ l(JOI’ Oeiﬁ@ﬁﬂf’?&ﬁﬂ %/t%’{é'& 1? 5%@%,%{9%3%@% gar[dihj: mlxture was heated for 1.5 h at

ﬂ di oglm}% )Uzﬁdﬁli‘é(hﬂlhl%Fﬂlhd)ﬂﬂ@flﬂ‘[t&m)(tlfﬂ‘e(vfhs(adﬁlsﬁd td‘my\dﬂm@e%hj@{(l)H solut10n2 (

41 di oxi n et 1 perazin met hano 4-
(5% dlIH(}Mf sekids g Treouhe oiepmitiearic o T ITe Sotsd g1 B 3
-y

(

1) rret 01}) @eg))va% &]a l}ed T}P DCM. Combmed orﬁgamc I?fers were dried and evaporated.

2, 3- d| hydr'obenzo I oxl n-2-yl) (et hoxynet hyl )phenyl ) pi

azi neThe(dfide firo(¢@ vas dedrysdalbtibehizopn ZBA tp gm/ezﬂ% @&thcn pareytitlerpemppind.4- ( 2-

er
net hox n h obenz
Rt L G R L Lot e T e SO
S) - 1- ((F31dshytly gher 04 42](s,[2H YA b $BB98 .- 5H), 7.68-7.70 (dd, lH) 8.23-8.25 (dd,
) met hyl )= 4-(3- ( met hoxynet hyl ) pyri di n- 2- yI)plpera2|ne ( 1-((2,3-
hyafr obldhlzo [b] -
1, 4] oxathiin-2-yl)nethyl)-4-(2-(methoxynet hyl) phenyl) pi per azi ne,

nvar opek 2SI PEE 2 g emi IO TR bR, 2 P fctiA)-Ata- (2 (4 (2.5
y
I,

1) - 6-(methémhahyl)phaiypipdrazipg- (4- ((2, 3-di hydr obenzo
[1, 4] dioxin-2-yl)nmethyl)piperazin-I|-yl)-3-fluorophenyl)nethanol, (2-
4- 3-di hydrab
[ (21] i S4p ir$r§%8k‘g}r%f’B’éﬁaﬂPﬁﬂth!'w%'y'é(“rﬁzaoi Opheny! ) met hanol ,

(methoxymethyl)phenyl)piperazin-1-yl)methanone

]
(
(
p
(
11
(
yl
di
[
(c
di
1-
]
(
]



(S)-1-((2, 3-di hydrobenzo [ Db]

[ 1, 4] di oxi n-2-yl) et hyl)-4-(2-propyl phenyl ) pi perazine, (S)- 1-

((2, 3-di hwonowersawp&] [ | , 4] di oxi n-2-yl ) net hyl ) -4-(2-(tri PCucmimogoedooxy) phenyl
) pi per azi ne, (-1 - Cbrphenyl S-yA-~n-di hydr obenzot

JCMdi oxi n*-yOret hyQpi perazi ne, (5)-1I-

((2, 3-di hydrobenzo[ 6] [], 4] di oxi n- 2- yl)nethyl) 4-(2-(furan-2- yI)phenyI)plper
azine, (S)-ethyl 2-(4- ((2 3 -di hydrobenzo [ b]

[ 1, 4] di axB mlayqrbbmb[m[1),4jnpaﬁhmm-m£arboyy1)m¢daﬂeng,(os)& o] 2w as treated with

di hydr ob I I I 2, 3-

ai hyr obias Stpids B8 8 gtsanbohis i T T

(S) (3- (hithr i &h}{iﬁfﬁ%@@? &% 0dsshnd re;dlékl)ﬂf'e@&l D(ﬁd Y2 et SHRitRANAE ddded
1-yl)-4-met hyl phenyl ) net hanol, (S) 3. -di hydr obenz

[ 1, 4] di oboi arsnzre;irn)lmmf }63- ﬁeﬁh@xsnnethylymﬁrregw)pmaw& 100 (Is),ﬂzlgiozmoazr ((2,3

o i R elial o By S0 KRB 8RR i At MRUARUAS ol

1, 4- di az@paRd whthyl M)Nalmt@d efy@pdréted {2drydessdo bivariab emg of dab}:rude amide.
[1 4] di oxi n-2-yl

di hydrobé‘h&ltlyI lﬁ?bpis)ﬁl%hs&@r o, azrergtlﬁg?’l%% 81,1&_[:)1 )S?élkégﬁ )3%4(34 ((2,3 -
1-yl)ni ol nzﬁ-gr“hbrsgs r(ré%ﬁr)f §64(§?(53 gdé; @5/‘6@*{}%?99{)1@@7 7,05 (m, 150),7.06.7,18

[ 1, 4] di oXi’ ni ¢ot 1 nam 4-((2,3 -

di hydr ob@nzd)] B]26{7J334(]mi,|ld{<)r, 7142—7349)(mletllml) 1, 4-di azepan- 1- yI )pyrr di n=3
-yl )met hanol or (S)-(2- (4- ((2 3 -di hydrobenzo [b] [1,4]

di oxj n-2-yl ) it 4 yh) met hanol . The terns
enpl eﬁﬁeﬁﬁqﬁa%@'[}%%"’?@ ﬁ@ﬂ“l%ﬁ?ﬁ%&bﬂéﬁﬂw 41(ke term"at |east one"
enpl oyed(m&hbkbqnmgnbngm érazinef ers to one or several, such as one. The
term "hydroxy", as errpl oyed herein as such or as part of anot her group,

refers tg a C]—I up. The term ei n as such
or as patke erndarfmeﬁpﬁreaﬁmas 9f38%’§n‘?18%va§tr? Csfi]w‘%rhggé‘% ??h of}”

sat ur at egh J}?f @rrﬂg Net ch@l‘ ﬁﬁ‘@ H‘ﬁhdlthe@ at r’éﬂuﬁng %rﬁﬁfer@cuﬁ:%pg@ nith OW()ﬂQ u

Repr esent at 1'es of Co) al kyl i nclud but are not limted

met hyl , wtthylM NaQH epy Iwatewga\p:rtbpytude mrchshmcyafter |ﬁétoatmwlri evaparatiut yhis was t b

tyl t

el by capteie vy T oot i ochaTsEhTR0sY) BALF O B

6) al kyI g{rﬁ)lgmmdas defi ned herein, appended to the parent nol ecul ar i ety

t hrough an oxi{%e:n atom Representative exanpl es (3 6)@_}()3/9% cl ude,

but are AONMRREDED) &2-63ek $otms 0FB: B3 00 (m, ﬁ‘ﬂ'@p@ﬁ?? 1O, Gyt ut oxy,
but t § h

The ter ntHIPER 3 3%§y43§42“%a§'q§§p* Bﬁﬁgﬁ%rﬁe%@tgrﬁéﬂu?“‘)ﬁé‘g@%ﬁﬂ of

anot her YHRT4- TGEIemsBId) f124eT.3016m, tH), Grd2AE45 bmpoHilne or i odi ne. The term
"hydroxy(Cl-C6)al kyl", as enployed herein .as such or as part of another

Phe phr ohSANPLE A - EFompRar e Ao g BRhond Dofadtyadica *° *©

herei n. Representative exanpl es of hydroxy(Cl-C6)al kyl include, but are not

limted $gp Abydhmmmhr(zlmmtﬂawahwbhe@dmpmmet wmethanone
2, 2- drhydroxyethyl 1- hydroxypropyl, 3-hydroxypropyl, 1-hydroxy-

1 L 5 Bt e bt B RS e e o
0
anot her &{rQ&Bﬂfl]w A ANULE] B%D?tlllnﬁﬁélt) W& Lath iy group, as defined herein,

appended to t parent ecular "noi ety through an (Q Ctal kyl group, as
def i ned hm‘choxymdﬁhé)pheinﬁmpaamnﬁ@aém 1¢10i m@e))dh Itlm@re@ng@rpﬁtrleth}’éamme

(5 ) A 0 PR IS RS 00, s R GRRT oo ro! o

met hoxyng;chyllltheq{ehpggwet hyI pr opoxymnet hyI 2- rret hoxyet hyl , 2-et hoxyet hyl,
2, 2-di mef hoxyet hyl", nmet hy propox eth - met hoxy-1-net hyl et hyl ., and

4" et hox%wkmm)t@mpmmxzﬂ)dz@ m@ﬂ,aag (Brp)) 036838y @rifHs such

et menhat & APDCREREARD FREST P AP T ko257 QLB Y B

6) al koxyimgy.oup, as defined herein. Representatlve exanpl es of

hydr oxy(Ci - C6) al koxy i nclude, but are not limted to, hydroxynethoxy,

di hydr oxynet hoxy, 2-hydroxyethoxy, 2-hydroxypropoxy, 3-hydroxypropoxy,

2- hydr oxybut oxy, and 2-hydroxy- 1-nethyl ethoxy. The term

"(G -C6)al koxy((C]-C6) al koxy", as enpl oyed herein as such or as part of
anot her group, refers to at |east one (C]-C6)al koxy group, as defined
herei n, appended to the parent nol ecul ar noiety through an (G -C6)al koxy
group, as defined herein The (CrC 6)alkoxy groups can be |dent|cal or

~ o~



pr opoxynet hoxy, 2-nethoxyethoxy, 2-ethoxyethoxy, 2-butoxyethoxy,

2, 2-di met hoxyet hoxy, | -nethyl-2-propoxyet hoxy, 2-nethoxypropoxy and

4- met hoxywotzomyosdise term "hal o( G - C 6) al koxy", as enpl opet/FmpgonoEs such
or as part of another group, refers to at | east one hal ogen, as defined
herei n, appended to the parent nolecul gr noiety through an (Q C "l koxy
group, as defined herein. When there e several hal ogens, the hal ogens can
be identical or different. Representative exanples of halo(C -C 6)al koxy

i ncl ude Sty'B: RH(ERPORahi2WIhREhFIP4-(Rl (R N plhlyDpipreatinxy

di fl uoronet hoxy, trifluoronmethoxy, 2-bronoethoxy, 2,2,2-trichloroethoxy,

3- br onopr opoxy, 2-chl oropropoxy, and 4-chl or obut he expr essi.on

" conpourids ageve Haide ﬁ%‘%«mgo%&%@%wawéuw@r%% Lg‘ﬁ dr g ) 4t€ﬁemg’(9:11)p‘8u nds of

formul a el [ YO gaSe the RedLhrBdslitt WRRh Saist S,

wi t h botf%ﬂ%r‘%ﬁﬁ?@%“f @gﬁ%gﬁfrﬁ@éﬁﬁ?b@?e Fown 1 n t hecei‘? field of

phar mac gutifiedbg flafe¢hremetvieiphy égrediantifdspafic phhErdeu igivel 13 mg ebrabl e

acid addjtion salts include, but are not |limted to, chlorides, bromn des,

sul f at editlegompgpad phosphat es, sul fonates, nethane sul fonates, formates,

tartrat eg, NOR g}tﬁ@m; §C1.74-2188%m, RENZ0G4-294 (AR HOY].64-293 (a5 SBI)mo&Lr tacet at es
a

and oxal at es. rmaceutically acceptabl e esters, when applicable, may be
pr epar edHy3 KA (s Hiet Rod 28U, d@)p‘l’lé‘? (ra 2 Ht6-8%D18Y (B 8&t7a‘g£8-lgdfrﬁ§ﬁ)hat are
convent i i,n jeld pharmaceuticals and that retain the :
pharnac&ﬁ%%b@g1lEﬁg%%%ﬁ#%%ﬁgf the free form Nonlimting exanples of these
esters include esters of aliphatic or aromatic al cohols. Representative
exanpl esTtefcopipaundoasitreated WithadMEACHBLO s $t@AS to frghnuaBCl kalt ingthe usretl 10 i t ed
to, nethyl, ethyl, -propyl, wo-propyl, wbutyl, wo-butyl, sec-butyl,

t er t Wout@NCHnd benzyl esters. The invention includes within its scope al

t he possmhmgﬁmstf.ag: $ $OERI (1. 1), ZoRuch 15(ph SIQNED. § 229 S(nmH), BABS3.28

i soners), of the conpounds as well as all the possible optical isoners,
e.g. di a8t dHach0-3.6ar(th, SHAnt 7oA dm, dH)+1h48 6o ﬁ@:‘*-ﬁ:fmnﬂﬂh@ﬁe”;ﬁ-%e ‘

i nvention el ioh}..I I ek Vi LS rs and any

m Xt ur egn}’ ?E‘ﬁeﬁ?@é?&“” %1313’%9%?%@? gt{gr%gf(drgg')’i 1n(:li v'bah’awsorrer S may be
obt ai ned using the corresponding isoneric forns of the starting material or
t hey nayibhallggphaenbepipefizine dérévaivepeitht élentrai-defiderdrithleaepenind accor di ng
to conventional separation nmethods. For the separati.on of optical isomers,

et nifas ESABITLE 2t (5P O3 Ps ar b AT piay ST SRl s

i ncl udesnjg3epRayIRhdthahalel ed conpounds of formula I; for exanple a

car bon-i sot ope I"abel ed conpound of formula I; such as (5)-1-((2, 3-
di hydrobenzo[ & [ |, 4] di oxi n-2-yl ) met hyl)-4-(3-([ u . .
] - met hdXgpét ﬁy&t)@ﬁ-l)mdrgbewjé[lpﬂﬂazilmz-%bq@&ﬂwﬁreanrywrﬁ-r adi o- | abel ed

conmpoundsy i [ of formula I, wherein one or nore atons are repl aced
or subsﬁPF%Pgﬂuﬁyﬂgﬁﬁgton1having an atom c mass or mass nunber different

fromthe atomi c mass or mass nunber typically found in nature. Exanples of
i sot opesA niistureafi(2tfedihpdrobgrerofl |04 jdinxan-2 yhifpipadginef-yDmethangeenili 6he.i k&l ude,

Phosthontied: SdifforopingaRhefe B ofiend Shenins RreOh 0k &, 298 RumBIHAT"
13C, 14GMEM.mI} Ws hdR8d in ddfrowdRreactdr &H6032Hor Apfin. I8k miké&deé was251 and

36C, or any subset thereof. The radionuclide that is incorporated in the
i nst ant poatiddnicataterandcaxtiseied 6thEtQA S8 mel)-orherdrganiplayer wes difd 4%lat i on of
t hat radi 0-1| abel ed. ¢ un [ emtting isotopes such as ' 1C, 13N
150 an&wfgﬁaggéoggg [ gggm%§g§€%%ﬁﬂgﬁissing t onogr aphy (PET) studies.

{ Text bodkpRMR govEsesdgns and (g, SENRT i (m 35, 4dil t(ingdH),Chébirey 118), 5.27 (m,

Radi otracers: synthesis and _use In ina?ing Ey,ﬁ@ ﬂﬁll?iaéﬁnd T. Hdgberg.)
PET 35 sldDs 883 e 35 6/ 9160 +738)- ¥ Watme AR)-of ¢ bflghiBnt P L4{$VEDi nf or mati on on
nol ecul ar recognition (e.g. receptor binding) in vivo in man. However,
there h bge | ' : . ' -aflgnocept or
occupanc e BE LG LIRS L B A b R SO aRR A 8 e

al pha2C-fismrephatylpréthaholve PET tracers in humans and aninmals; for exanple,
carbon- 11 | abel ed conpounds of fornula | be used as novel - al pha2C-recept or

gener al | Jrassuds Espavsaiogy TR PPt ot oechay B T8 (SN A A0 c oo

in the schemes and / or in the exanples herein below, by substituting an
isotopically | abel ed reagent for a non-isotopically | abel ed reagent.



For exanpl e, carbon-isotope | abel ed conpounds of formula |I can be prepared
by methylation of a suitable precursor, using several different ' C-1|abeled
met hyl at iwQ 200038®0 Representati ve exanpl es of " C-| abelpet/mmwohgdoed7i ng
agents include, but are not limted to, p Ciodonethane, p C brononethane
and "G nethyl triflate. A person skillgg in the art al so understands that
sai d suitable precursor nust contain a suitable reactive functional group,
such as hydroxy, thiol, carboxyl or am no.Conpounds of the invention can be
prepar edsugerdionadTILe{ Y (0317 gyt b ginhal) nQlty EHPE(@ahk)g’stdeyctmn raixtue shian edted t he

met hods known in the literature using su e starting materials. The
st art i ngifenEFWAVS reacier at §0¢ Fréfof)i[J §§§IW 1Bl Wag ROUES & R 18 YRS 2B al | y

avai | abl g0k 03NHPEIL P2 mﬂ 'mwrbnf‘e e U9 KRN ddid B abdrk@aat ur e
Conpounds o ormu re ge er al % a suitable acid and an aryl
pi per azi Tike érudgpreduct VFzIsrpuenﬁad}bb/élasln ﬁ&oﬂmanmlbhEkgﬁ@lem ofdreptase erd E€M@I ni ng

startlng mite als ounds of fornulae A and B: (A) (B) One starting
corrpc?und(’gévez %?1’&? tgee% ?I 4] di oxi ne- 2-carboxylic acid (formula A

R4 = H), 'pRineR DM 5ol dny, @mas.baphesand.c2l &0 1e12s41w hesig), ved nto its
enantrorrers as descrr ed in etrahedron Asymmetry 16 (2005) 1639. Conpounds

of for mu2HE),B,01pesHds §i8edma 6Haakd h(mgdup L (nost suitably a hal ogen,
nmeSyl ate or tosylate) and group(s) R4 (as defined above) can be prepared

cacily QERAMEER: TP PIRboRnea A SRR D RS BRI INPEE 1 o

and i nsefluophehylpmethanobd | eavi ng group. The other half in formula I, i.e.
aryl piperazines and honopi perazi nes of fornmula C, when not commerci al | y

Tr B ccSin Eun-CREThRERf Rl tiinb 2o thaR BEPSRRIP LI 20 57 o

defi-ned ahendearfldéiivdes: Wherein A, B, D, E and R1-R3 are as defined above.
I n general, conpounds of fornula I can be prepared analogously or according
to the foIIovm ng schene 1: ene_1 where

m ar
def i ned @@%@ehydwheez%ﬂI]%dﬂdroyr\e%ﬁ@@rleﬁrr%mﬂcrrli%h@mrler(o %9 é Q? lﬁezaf
enant | OMgg, fbfbe@]é&'icfgﬁg&e {0.185, L et UladIRIG, (gfz9fgaarrlslrﬁmér)arﬁ@me§3hﬁ
avai | abl &. Anot ut prepari’ng conpounds of formul'a | is the direct
al kyl at i weredfeatd yih amlpre)mwxze nesto€ atd G0 Cofon 20 diiox BreapixBirg svaspowrediiptoschene  2:

(B) (©) Schene, 2wher s. defined
Fur for nohe axhe s iR he ol Somairii AR e add & s g
cl osure pfielRide (FRloBt@RidNy! ) am nes with ani I i nes {e g. Tetrahedron Lett 46
(2005) 7921 "and references cited therein) 4)[]'3{) lied to benzaodi oxane

o

deri vat i & NMREBMSPrgleX: SripblLities ‘ﬂﬁ)«vﬁﬁﬂ (@uﬂﬁi 13hi #3868, EHyidveds(hi se to
conpound f. §-0 h i are as defined
above. ﬁHg 6n§e3(rc sggi J7<'§1£53%§16)r?rp re'(P &@q@ggﬁg(@?ﬁ; lprzglh(ts IILB\:;m)dl fied order  of
events is enployed. Commerci al

(2, 3- di hgepabeazai(d,3-Dily diobenne [B}[¥)4] dipxipel-phmethyl)piperatinahyhe-F i s

al kyl ated with el ectron gefi cient aryl halides Gto afford internedi ates H,
whi ¢ ar BuprppheryDpethadol napl e to certain conmpounds of formula | (schene
4): Schene 4 wherein X is halogen, EWNG is an el ectron w thdraw ng group

(e. 9. COPRe pleRi@ibtainedindh&aii@ rigndefol 0890 rabml)an dbﬂTHFG(4$M§1WaeSI s of

honnprperazrnes mai nly the routes descri and 2 are

util i zedaddgdpen sespessipn PEHAFH(O: 1eg, 440 m@al)r ] éili)’ THEt(z &H%f Qﬁéﬁ%qtlﬁﬁ NHERES i al
or i ntermed) he%ed deflieh Hﬁcrg%%s' at'8o ﬁ%ﬂq Hl?rg a?tQP%ﬁwﬁ%%e\ﬁB{k% ﬁg ta?ﬂr i

necessary, In a nmanner nown 1 n rotecte nctionality can

subs equeaidnyple 23 ke Bt €ht edide prc&luﬂﬁwmrifred\hy cnturmmdlramatogﬂaphy $gmdieet i c
rout es descrl bed above are neant ‘éétgr?lﬂatrate t he preparation of the

eorrpé‘hnd@ kptansapt ESOACHIREIY § £S- Br“eﬁa ﬁc?@p%‘i)l o neans linited thereto,
. e. theng\gng ég'revf@%tgjﬂ%rz.@roﬁﬁ @)@P%Q&h@ﬂ {nl@qd@) ¥hO &R, i A¥3@in the

general Know'e perso In t e ar The conpounds of formul a
| may be2Hyrivlr (setH), i6f8d@siaH)d7.30 ol hei r phar maceutical |y

EXAMPLE 25: (2-(4-((2,3-Dihydrobenzo[b][1,4]dioxin-2-yl)methyl)piperazin-1-yl)-5-
ﬂubrophenyl)methanol



acceptable salt or ester formusing nethods known in the art. The present
invention will be explained in nore detail by the follow ng exanples. The
exanpl es woeormaasicof or il lustrating purposes only and deCmau2009/600097t he
scope of the invention defined in the clains. Abbreviations: ACN =
acetonitrile, DCM = dichl oromet hane, DI PEA = N, Ndii sopropyl et hyl am ne, DWVF
=, -dinethylformam de, EtOAc = et hyl dtetate, IPA = i sopropanol, LAH =
l'ithium alum num hydride, LC-Ms = liquid chromatography - mass

spectro . (330 shath ; 3. 6 &ladimanwyn3-C = thin

| ayer cﬁ%ﬂrr)é cz)g—rxa(gﬁyl.gﬂ@g%urm cm]gf&ﬁl%%ig%ﬁy&ggs@ggﬁ?or med gr? Silica gel 60
obt ai nedlvorobervisldeshyder usi ng a Conbi Fl ash i nstrunent together wth Redisep
colums, both provided by Tel edyne 1 SCO M crowave heating was perforned

usi ng an, Eor.ys iniser. mgr (ST I, 1.Stsry or an
o 1 a e b I S B S BS Rlo  AHERAREOY (R
product s/ westieancaa {0.20g,0. Oy mhibINFS - difherseazdldehyde (@ 38ga2.00 etnol) afd a Br uker
Avance 400 instrunent. LC-NM5S_analyses were perfoymed usin t gé 2690

A T e AR 6 BR0SBONE PG S MBS0 e e EleG THHO AR HRUSC fr 13
SPect L oMb iR hds Bl [ €021 bt Aluchi Y hidaemalcor Al s Methyl

2- (pi perazin-1- enzoate was prepare n two steps from
1- benzy|'Hi [WMRa@ME Oadyl: St Ry, 2HH) Ldd ohettindt2d (hollH)w.AQ (nhBH), 528, n WO

1525 S o AT A AL o 100

) -2, 3-Di hydr obenzo[ 6] [, 4] di oxi ne-2-car boxylic acid was resolved fromthe
COMMEr CiStbp B: 12U -BilyalioBBhA [A§1,dRE6Xin ke gl ineth gimohyl)symetry 16
(2005) 163%. ?R?‘J((GZ;QB b)ﬁggr ober[g%[ Gﬁil ,14] d?gxi n%}%mt hylw :

net HanedmorepbenyDmethppadpar ed from (i ?) -2, 3- di hydr obenzo| |
1[1,4]dioxine-2-carboxylic acid according to Tetrahedron: Asymetry 14
(2003) ?ﬁﬁym{]u& ogtaﬁre@'nbs%gq@@mzv)[g,ﬁd.bd) nfthélh Q4 RRIudeE AR (1Y gri.ste was
prepared In the standard nner by refl uxing ]

(i ?) -2, 3nwohyiodobBHE 6§ minjskiboxe nBhexrode prodydtiveasauiridiediby ilaslkcess t hi onyl

chloride,in tol uene foy vapor at i to dryness e e acj hl ori de
b o PrErioeSEr e Rlent s b sRer SR T AR U e Mt e

pr epar edHf NBIR @big0-&)35 2 @il g 6P ena ()] 411, 4]103X@t, NiH)es R (aprinxydlade
according to J. MedChem 27 (1984) 1535. Preparation of intermedi ates

| nt dfmeditht @421 1ED.Hy$6 o (oH b dr2yIpilpBr azi n-1 -yl ) ni cotinate A mixture of
et hyl 2-chloronicotinate (43.5 g, 234 nmol ), 1-benzyl piperazine (39.8 m,

234 mmol e !é%-g.‘;w.-!%cq !/ mmol) in DMF (200 m) was refluxed for 4
h. Aftew%_ﬁ)@s T mm ure was poured into ice water (800 m ). The

wat er phase was extracted 3c wwth Et OAc and the conbi ned organic | ayers

were wa T ef~ard bring, Drying and evapopahier’ N?S.\ﬁ g of the
nd. |1H NMR (CDO 3) T 86 (L, 3H), 22.5 (m| 4H)],
4H), 385 (s, 2H), 4 g, 2H), 6.69%¥ 72-(dd, , \/

title cg
3. 43- 3. 4% S
7.34-7.36 (m 5H). 7.92-7.96 (dd, I'™MZ 8.24-8 27 (dd, I|H). |nternedilate)A2:
(2~(4- Benzyl pi perazi n-1-yl)pyridin-3-yl)methanol LAH pellets (9.3 g, “246
ol ) wéFenegakRrsicodure; A sitgblFapilineaigrifgtived . 24mmel)y fet-clHpror¥gén at nospher e.

Af t i t t hyl 4- han I NP i I , 123
o) | AN Led oG A RREE A DR A RRERE AR pedhy S, 12
m n.204 Mi¥ehlathde (_.051051dn)11f,%755 rgiél_@paﬁdaﬂdl@l 2gl‘fn_otl) Wefe rlggtegraafill_ﬁxéitedhim sda%ade and
stirring was_continue or additiona mn a : e preci e, was
filter eg’i"ér‘i‘&ll&%%& ki DRISIEENRIGAYaYSTEagtpT- ter oglne. &P&BB‘F‘&F é@st%sﬁé%ess
t ive . ot t y 4H) ,
310 3. 15 e qfylibaL haPaBpatgrpt FANE apiicHtepndeiiadedrder 40
6. 97- 7. @esifadconipdund.7. 24-7.37 (m 5H), 7.53-7.55 (dd, IH), 8.26-8.28 (dd,
IH) . Intermediate A3: |-Benzyl-4-(3-(nethoxynethyl)pyridin-2-yl)piperazi ne

A di sper.si H (60 %.R.0il 14 349 . mol,) Jin dry THF (170 ml) was
neat od EoXBOTGe AR €l apheiafpaitdioinalydetiyl 41

(2- (4- Bgﬁﬁ?%,@hgﬁﬂﬁﬁb@ﬂﬂzid@l )pyridin-3-yl)nmethanol (33 g, 116 nmol) in dry
THF (17 was added dropwi se to the m xture. After stirring for 3 h at
60 C, the mxture was cooled to O C and nethyl iodide (9.4 nml, 151 mmol) in
dry THF Ushee thie )genial preersare. Zhonylaniling wag scacledvridh (S2-¢H@i@-¥64- 1 h at RT
and again cooled to 0 C.




Water was added until foam ng stopped and after that nore water (300 m)
was added. The crude product was extracted with Et QAc and the conbi ned
organi c 1MQePH/0BM68 evaporated. Water (300 ml) was adde®@CTFIR0pE0008Y| due and
the pH was adjusted to 1-2 with concentrated HO. The m xture was stirred
at 40-50 OC for 1 h, after which EtQAc yias added and the phases were
separated. The organi c phase was vvashe%i once with IMHO (30 m). The
acidic water phases were conbined, the pH adjusted to 10 with 5 M NaCH
foll omedcmyroemyr)dw{(zmdﬂwdmbﬁtz@&qm g-dipxinThgl)petiy ethdnangans giveHaskesgwer e
washed vw“ltl ter drled and evaporated to give 26.6 g of the title
conpound®tt F—Itlaﬁ/ﬁPIP : d 2.59-2.62 (m 4H), 3.19-3.22 (m 4H), 3.40 (s,
3H), 3.58 WR%tbctg)‘I@o@?ét 3H), 1599@'1Qm9§H?d2d58 -blds, (m71§f-‘1)73 94 08)(mSH)
7.65-7.68 (dd ‘er medi at e ;

| - (3- (Nelﬂbﬂyiie% ﬁ&(l)ip%ﬂ 8i%3- @%l(@lp‘ihh?ﬁ&@ﬁ@ (nadd). ni trogen flow, a 1 liter
reactlon flask was charged with 10 % Pd/C (5.26 g, 20 w% and MeOH (400

T o 0O REE T G S BREAPLES Jidea o the
m xture, (t)ﬂilﬂlu@homa&mkj‘flﬁﬂheﬁyﬁljﬂlpMiﬂeor 2 h 15 min. During this period

par af or mal dehyde accurml ated inside the condenser. The Pd catal yst was
filtered off throug

d, which was. washed wi The ¢ ined
117 ar oSS e Epa e B e P e o dsaet WD Che2 PO
Organi ¢ phag6ros@s)SRPaI RER rotse%gb] gmﬁmx%aawlﬁﬁaﬂylmtmnm@fd gade ae
evaporated to dryness to afford 1 of the title piperazine. I\ﬁ?
(CDCIS ) of e BitlogoBpoEd m 4H), 3.14-3.17 (m 4H), 3.42 (s, 3H), 4 43 (s,

I H) 1t em}g?gbﬁﬂ gg%olz SZAP(?%ILHII’O%.??% é@ﬁr@tot%lb%a@ﬁs('ﬁgﬁ{agf 08-4. 16 m xture

of et hyl (1M, beommmezmzs 82169 (ni 48Dt 6.9347605 (b 2), 0. 1647625)(nnmt))
amoni um formate (6.38 g, 101 mmol) and 10 % Pd/C (3 g, 46.0 mmol ) in

th | (150 d Al t I t
1t or ccEmIELE oL binhénrt+ ol e b rntier PR t o a1 or d
10.25 ¢ ﬁgmg gtp'?;érgzig@rrpound. IHNWR (CDA3) : d 1.39 (t, 3H, 2.95-2.99
(m 4H), (m 4H), 4.36 (g, 2H), 6.72- 6.74 (m IH), 7.94-7.99 (m

IH, 8.26-8.30 (m IH). Internediate A6:
| - Benzy| Using 2he gaserbripeedur bipheasl B apiinevasicagedsvithSi-Rehirredatat i on of

ol ) Fims el AR R AP A ot S PRGRIRREIAC: 4701 S0 30

m) at 6@ftﬁ€uﬂebopﬂtphundThe m xture was then cool ed to 10 0C and I\/Iel (8 6 m,

stors AR aEBE LA 2633 A aies S5 il 3B 6 el S o P
ef f er vesgenge) 688SLsh (D &l fg)omhemd@@%m 7. 3\1va;ssd tenpddsd.7. tphhomﬂ by .

extraction wth Et OAc . After’ removing the m neral

originating fromNaH 29 g of the title conpound was obt ai ned 1H NVR
(CDCI 3) EXAMPEE 2%/(S)1- ((zm Dilgy dygbe¢nzo[ 4,41 dioxin-2¢xl)methyD-4-(Bgfuran-291) 4. 52

7.22-7.39 (m 6H), 7.42 (dd, IH. Internediate
A7 ﬂzylzwgw@?ﬁét% )phenyl ) pi perazine As in the preparation of
intermedi ate A4, a mxture of |-benzyl-4-(2-

(met hoxyueinp yhe gﬂmemy blocpdyre r2adiura--fHarliling wés/reactadrolith, (Sﬁ&muhturu-rw fr mat e

Vh heclarstyJtg Ty fberrorbo it ol e | 530, was.

added tothEE@ e'cBipdigl. The aqueous phase was extracted with Et GAc (3x100 ml)
and the conbined organic |ayers were washed with water and 1M NaHCO3. After
dr y| ng atHi N&IR GG PaL1) oh2.392.89 (@f, GiHe2 FP3LQ EoAFOuRGIvad7 ot Hiadd9-44) NVR

54 5(4“% gl‘-‘t? (f’bgizé’% L}F) 1@8@%8%2%6‘ 54%9(2}?8475%%““4%@ 1445, %%%%7%43 s

errredygfgemAﬁg)f But yl

(2, 3-di hydr obenzo[ 6] [, 4] di oxi n-2-yl )met hyl ) -1,
i azepane-| - car boxyl ateA m xture of 2-(brononeth di hydr ohenzo]

1 4] 0 BXAMPLESH: ) Eihd2-(hiG, ;-dntmtxppqmzptlzuwﬁ!z@gaﬁey BBaTE- (130
ny, 0655@%% dDIPEA(04nI 2.32 nmmol) in DMF (1.5 nml) was heated in
a mcrowave Fea or at 160 OC for 10 min and then poured into water. The

m xture was extracted with EtOAc (3><20 m ). The organic |ayer was dried
and evaporated to dryness. The crude product was purified by flash

chromat ography (gradi ent of heptane and EtQAc) to give 93.4 ng of the title
conmpound. 1H NWR (DVMSO-d 6) : d 1.39 (s, 9H), 1.71 (m 2H), 2.72 (m 6H),
3.35 (m 4H), 3.96 (m

nt

I
4- (
di a
111,



IH), 4.27 (m 2H), 6.82 (m 4H). Internediate A9: |-((2,3-D hydrobenzol[]
[1,4]dioxin-2-yl)methyl)-1,4-diazepane A m xture of -butyl 4-((2,3

- di hydr ob&ozo10/dsospl, 4] di oxi n-2-yl ) net hyl)- 1, 4-di azepaoeF12D09/a@mpdoxyl at e
(1.68 g, 4.82 nmol) and cone. HO (2 m) was stirred at roomtenperature
for 3 h . The m xture was poured into ice water, basified to pH 9 and
extracted with DCM (3x20 m ). The orga3r7| c layer was dried and evaporated to
give 0.96 g of the title conpound. 1H NWMR (CDCl 3) : d 1.80 (m 2H), 2.52
(s, I'H) Usthde @eﬂa@r(a( Mocd@iR, etid 2Bintifbbenidate dvad fedctBd Wikh ¢S)B-&roromV-(AH) .

I nt er nedi ate

) - LA, |vcmosqezhsdhwoﬁ(b,étdﬂgorcyro@nao[éi[hmlob@r&m[)@p{hwl)aqhanmmn@ give St mE¥AN de

(i17?)- %W[{tlgé/droben o[ 6] [, 4] di oxi ne-2-carbonyl chloride ( 11.1 mol) was

react ed %Olglzcﬁl hl oroethyl)am ne-HC (1.89 g, 10.6 mml) in the

pr esenceHMMR (GDON): @rm m(t( :a{)43 6r112, 826}1 46HIT);TBIO)1 -3. m @5;1\4}([)29 9m4 06 e@ymys
rk-up, includi ngﬂ 72 g_of

titl e c&rﬁ%‘bﬁ@ (mg lec@%(ms‘)‘H) 6&737 @h(@: @i) (7n’%7 ‘éﬁ? (mslléb 7@9017%61?1 2H)

4. 26 g(mIH) 4.48-4.55 (m IH), 4.91-4.96 - (m IH), 6.83-6.95 (m 4H).

I terrre gte All: (5)-2-Chloro-7V-(2-chloroethyl)-iV-((2,3-di hydrobenzo[ ]

[1,4]dioxin- 2-yl)nethyl)ethanamne H C

(i ’7) N, B3BABEL-E Bl 069 €i-((93) Piby Braticnyalb b hjdiokin}-2-yaj eh - rre- 2- car boxani de

(3.04 9y 9. 99 mmpl) was dissolved in THF (50 m). 1M BHyTHF-conplex (50 ml,

50 mol YONMUPYAEME and the nixture refluxed for 2 h under an inert

at nosphere. After cooling, 6 MHO (20 m) was added and the m xture was

stirred &indhe Gehedil p'&@cdaiufb oIhlaldme(Ww@am@ with @SR o-caidoN-{ashlomdthylkal i ne

by adding solid KOH %ﬂ s _added., The m xture was extracted

wi t HOEt ééwé@@em[bm ﬁ@lwe;&rﬁl sthylethanagtine W9BYed’-6 g ddhaftle evapor at ed

to dryn%@% dhe crude product was pUI’IfI ed by flash chr omat ography to give

1.98 g o Pﬁe title conpound. 1HNMR (CDCl 3) : 6 2.81-2.88 (m |H),

2.91-3. 18 hva@ﬂDCb)gasm(B(sngI RSISLB3 (4, 61d), 2,8553.0(m) #)), 3061910 @710n | H) ,

4.28-4. nds of the

i nvent i %#8\/4%2 %’J? §9g%ma%) %E% eﬁgg‘ga@g \Xﬁgﬁ?%‘z g’Br net hyl ) -2, 3-

di hvdr obenzoffrl [I, 41d| oxi ne EXAMPLE 1: Met hyl

2-(4-(( IEX’AMFMZI BQb(S)ﬂO{(ﬁ,BEDMBEBMkﬂﬁEiMI]dllﬁﬁhhﬂJyl)ﬁid@RﬂNLtﬂ- lyl) benzoate A
m xture of 2-(bronmomethyl)-2,3-di hydrobenzo[ ][I, 4]dioxine (0.53 g, 2.406
mol'},  kelyHyperazingi per azin-1 -yl ) benzoate (0.55 g, 2.406 mol) and K203
(0.366 g, 2.647 mol) in DM (20 m) was heated in a mcrowave reactor at
150 0C Engﬁt N@ﬁ roé’@ﬁreaquf%ﬁnélﬁe W3S r&eRUSHHT S U oro (SR 10BSe thyIRN

extracte S wth OAc. The conbi ned extracts were washed wel |
with watl\éf(-?éndihbdmhmmbﬁr] leféi]dmm -2vhpetint thanamiieve gived 7cy mgefthaoidtiet , whi ch
was purlfl ed b(?/ fl ash chronmat ography (gradi ent of heptane and Et OAc) to
glveO Bt the title conmpound. 1HNMR (CDC 3) : d 2.62-2.82 (m 6H),

g gg g 113Nm 41ﬂ)6313)'36&931(§;; 313)412 6642. Qi(rﬁd@té) I3H)F5|),3 487 248; ﬂgﬂg 9(7:::4 Hg@tih, lH)(

| H) 20 S AL <m< %Hz 4. 6(5¢<(2 58 0 m ﬁ&gem%ﬁm; 4107097733 (i, 11D

[, 4] di oxin-2-yl)nethyl)piperazin-lyl) phenyl)nethanol Methyl

ol o BRI 1 oAl RS ARSI Rz L

m). Af danethylpleinyBmethdml ni xt ur e vvas vvorked up with 2 MNaOH to give the
crude product whi ch was purified by flash chromat ography (gradi ent of

hept t f.f 0.476 t.h it (cbd 3
PRSNGSRy b G TP 8B 5,
4. 80 - . - g

oS oy 0 A i B o,

(neﬁﬁoxgﬁ@tﬁt@mgmféh@/m)l?)ﬁpwwﬂne (2- (4- ((2, 3-Di hydr obenzo[

ol ) el WVRACROFF P TR0 1 48R TR, oyotebo . BB

m) at 830039 an, 2H)) 4.68heRH)68034.94 @ali419), 6(970780mm 1H)28.08¥m04 (rh 11y, y THF (
L v g e




cooled (ca. 10 0C) m xture and stirring was continued for 1 h at RT. The

m xture was poured into ice water and extracted with Et OAc. The crude
product owoarrwads@bt er dryi ng and evaporation was puri f iP€d/H3pod/0@ed7

chr omat ogr aphy (gradi ent of heptane and EtOAc) to give 155 ng of the title
conpound. 1H NWR (CDC 3) : d 2.62-2.823 m 6H), 2.82-3.02 (m 4H), 3.42 (s,
3H), 4.03 (dd, IH), 4.31-4.39 (m 2H), 253 (s, 2H), 6.81-6.93 (m 4H),
7.06-7.12 (m 2H), 7.27 (dd, IH), 7.43 (d, IH. The conpound obtai ned above
(155 ng, EXAMPIFBY: (S563-(H-§3B-Dit) drobdnzof] |14 divxin-and)methy Hifipeftz1{ 0. 6 nl )
was added., The precipitate was filtered, washed with a small anount of cold
Et OAc an¥Dpheny)methanel o at 30 0C to afford 153 ng of the HO salt of the
title conpound. 1H NVR (DMSO-d6) : d 3.17-3.28 (m 4H), 3.29-3.64 (m 5H),
3.34 (s, lﬁﬁ%’thegg&lzraﬁ lﬁfoc‘édutjemhalﬂi-ngghén?gmefﬂd)wl WasHRadtélfwith I('@—2-61&1670-(\’5(12- 2H),
5.00 (m IH, 6.86-7.00 (m 4H), 7.10-7.17 (m ZI—%, 7.32 (dd, II-Q, 7.39 (d,
| H), 11. ehoropthyd; N4(@)3-dibydiberzalb][2.4[dioxin2-g)methyDetbinaming fo give 18.9 mg
[1,4]diox}n-2-yl)nmethyl)pi perazin-lyl) benzonitrile A m xture of

5- (br mﬂé@ﬁéﬂ%-cé’%ﬁ’&‘? ydr obenzo[ 6] 1, 4] di oxi ne (0.624 g, 2.72 mmol), 1-

(2- cyanofhemyR }eDEE)as Rig-1.87 Bh061d), 32072261 JHR BR8N ( 0} 444¢4.4@. 00
nmmol) in DVF (20 m) was heated in_a m e reactaor at 200 0OC for 7 mn.

d
Vat er wabnadited-00dst 1D, 688 Ak 6.33%!%)%\@1/”@, Bt @% hree times with

Et OAc. The conbi ned extracts were washed well with water and brine, dried

and eva t 1€l Bg 4L 18y: i : R i a5
chr ot oL LIS (SF21 R4 (AODIR oKEhro L ANER B bGP B
conpoundyljphédyReflGnol 3) : d 2.67 (dd, IH), 2.71-2.88 (m 5H), 3.20-3.30
(m 4H), 4.03 (dd, IH), 4.29-4.39 (m 2H)5 6.81-6.93 (m 4H), 6.97-7.05 (m

2H), . 7.4 d,. | .56 (,d . L ; ) AL )
(2, O (3 rmpbensDrdar AT 2 s TP m o (s ioisefiyy (@3
]F)Plenyi énﬂillb@z@géﬂzibﬁb]ﬂ,ﬁ}ﬁlitg)(iﬁwﬁylﬂl&iﬁsﬂlll)ﬁbﬁil mﬁb fe (50 mg, O|.172(r61m01), triethyl%mige N

, 4] di ox1 n- 2-yl ) nmet pi perazin-|-y enzonitri .55 g, . 1. 640 mMmo
was redu&%%i»l@-%’ﬁlﬂ“ﬁb@l‘dﬁj?wgﬁ?bﬂ (rron) wese qutmdﬁﬁat?ﬁmgwl% yial @ py
Wor k- up - : i ¢k kd flash
chr omat o\gﬁ%ﬁs" r? gll?\lg I %t?ﬂl gﬁ‘&xﬁg%? %ér%gﬁalﬁg&%bg&g ’W?%ﬁ‘gbf%s’ég%bg&g@%?@?he title
conpoundplugdf kiliea gEIDElasB phronthtdgréshy(usingsy gradipnt of beptage/BE0 AagaeH)S.0 mgait- 3. 02
(m 4H, .3. s, 2H), 4.03 (dd, IH, 4.30-4.39 (m 2H), 6.79-6.93 (m 4H),
7.09‘5(dthe|t1%F%°{"7%Pf§n d, IH), 7.24 (dd, IH, 7.31 (d, IH. EXAWPLE 6 :
|- (2- (4- (i JMR Rednobersnod. 1§ [h, Mg, 9x74rB. 29 fth) IT8], BYB)40 ek )4 1294438
phenyl)-i V-net hyl methanaiiiine (2-(4- (%2 3 -Di hydrobenzo[ Z>] [1, 4]
di oxi n- 205 3HReA 1891 (Pps.dEDas75:0.90 (myBhe APr /s (et ne (240 ng, 0.71 mol)
was stirred in DCM (5 mM) and triethylamne (0.15 m, 1.06 mol). The
m xt ure R 6 0inke O C foll owed by addition of ethyl chloroformate (0.10
m) ind ). The cooling bath was renoved and stirring was
continued for 30 mn. Water was then added, the DCM phase was separated and
t he aqueBXAMBLE 3@ ethyl 3d44(%3-dilntdrobamo[ {1, idiaviy2r) methybdutes, 231 ny
of the Eﬁr bamatf intermedi ate was obtained. This was i medi ately reduced
wi t h?LaHTagep -,-y).bzaz«i%‘?}m inrefluxing THF (5 m). Wrk-up with 2 N NaOH
gave the crude product, which was purified by flash chronmat ography
(gradi eni pixtliepf anqe2, udchydicbdeyo[bi[ 1 Afdioxid-Bymethyhil,4-diazépank €0.2Dgp@.86d.

S ! 5o s B U

6. 80-6.9 7 dd, Y fole- +(-d 7% 1 (d,
iy SR el fmiinad il 2303 K sl the iitped 3 (¢

( et hoxynptiryd Jpdremtedr apd petrazddreithiiaD Ag (RrdO0ymi)oTexengphie 1&er was dried and
2-(4-((2, 3~di b | , 4] di oxi n- 2 t hyl ) pi i n- |

ot v TS B P D
byreacti M}OM)ttﬁgﬁIeWtO %%@'ﬂféﬁit(e]&ﬁlnﬁ&nd.l- 181 mmol ). The crude product was
purified tw Ce flash chronmat ography (gradi ent of heptane and Et OAc) to

S

+ 304 ado( e 3B: 4 3 B A b tm oo 188, o i o S 10 YS9 B4 (e

I H), 1H).




7.25 (dd, IH), 7.45 (d, IH). EXAMPLE 8: 2-(2-(4-((2,3-D hydrobenzo[ 6]

[1, 4] dioxin-2-yl)nmethyl)piperazin-lyl) phenyl)propan-2-ol Mthyl 2-(4-((2,3
- di hydr ob&ozo1dsiosp 1, 4] di oxi n-2-yl ) et hyl ) pi perazi n- 1-yCrivevagetes7( 370 ny,
1.0 mol) was refluxed with 3AMMaeMgd /THF ( 2.5 m) in dry THF (7 m) for 3
h. The excess Gignard reagent was des 9;]oyed by careful addition of 1M HO ,
after which the m xture was made al kali’ne with 1M NaOH NMore water was
added and the aqueous phase was extracted with Et OAc. Washing the conbi ned
extract ExAMPMBBE! 2-AL(2, Bg)m?ldr@éa%{%ﬂllmﬂnogﬁﬂﬁ-ﬁmmg)@ﬁ -diagepinttie

al cohol product. The pure title conpound was obtained by purification by

fl ash cryd)mhanﬂgmaﬁiﬁyo gradi ent of heptane and Et OAc). 1H NMR (CDO 3) : d
1.58 (s, 6H), 2.45-2.60 (m 2H), 2.66 (dd, IH), 2.77 (dd, IH, 2.94- 3.16

(0 3 i gt 0 g otk mast b 3808

((2, 3{@ Srditrydbdenni B][ | md@m@eylmahyn)alrmdmmml yl3benzoate (200 mg, 0.52

|
|- ((
h | A m
o BB ARG AT SR o i 0°. o
(et hOXXHFid"Mﬁﬁ %‘é'réﬁcﬁbg hﬁkt)u?é Ras ﬁ&lr&ﬁn(tél—w% viéaterind Extra@bq witkEOBc(O<HY g,

6. 30 mmol ) and (52 ny, 31 mol) in DWW (35 m) was heated at 120 0C
for 4.5 mi). TAm@mhmd eré@redph@% W@r tﬂd@@dwmqwéd hedhrepmaiogaaly ext r act ed

with EtQAC.. T 0 [ N HC, the
acid phﬁ%’%ezﬁﬁ%gg Q ngnptﬁg an ‘)ggu\?\rnn gﬁ%@?gﬁ@% %Prrlldl and
?\F/)ip?r atl}gl}gzmvga(@@h% 1?9%)?1121@) ch{m an)dws (my6H; B. 18e(m, g)ék)w@‘t ghGEH)gdSE rom
o affor 0 e ; . 63-2.

(. 16° S 0o 38 (D 7k g, B85 SR (mghigly T ey Tedi 3184 °56° (m *519
I4H;12E§<Zf 2H) , 6%(330692(m 4H), 6.93 (dd, IH, 7.68 (dd, IH), 8.24 (dd,

. M -2~ -1,4-di -1-
) (o (A B8 L Dy e s T 5 P
pi- per aziyhnlicotinopjtrileli n- 3- yl ) net hanol Step A (5) - Et hyl '
2-(4-((7-fluoro-2, 3-di hydrobenzo[6][| 4] di oxi n-2-yl ) et hyl) -

D ot ol it ?fn%f’#lﬂ%%ﬁ@ aﬁ%&%?@ﬂ bRl esome FhSHBEARROZDL |
2- (pi pter(a.zltdha?epﬁh )lwlmdtmahﬁrﬁleqtlﬁgm 0.85 ﬁhrmﬂl)bl)ld B)ﬂlEEA((?:G)an%BB ggnglé}:n? mwrgl))
in acetonitrile s heated in a mc Vv ac at. or

i n.13ThePM5i( \}én‘f‘)mry@%'ﬁ% 3 TUEFORAYC TRatioF at(@\m?ﬁ for é\g?l’ég@? IXRIE 48t i on
with Et Qiedi3ntb \??Qemn)d Ahered Seafiontc (ﬁ&zo RM). ahe cBMBRRE Bk [BydiE Wdee

product ‘'m xture which was purified wt flas chromat ogr aphy (gradient of
DCM and dviettend tevappirated to drgness oFhet drade profect seaspotified by FaspvRromamserapty : d

1 30 (tégg’ ntpﬁal\/ﬁa%gl\éeﬁH)q ive%%gggfﬁét“ycoé@?gn . 97 I((Ij-ll;j |6|_232 ?d(217 (g,

I(H) 6. 981 NMR (HMSO- 36 98)1(9qlc(m bH),2.8-3:61((ghd AHY.1.73 @hezH)B:s 08-3.92 (m, 5H),
|
[

7 dr ob 6] [, 4].di 2-yl ) met hyl
|y 2 i SAHAAIBD. 6.8 B A 22 s 5. 8 20 i hycir bbenzo (0]

, 4] di oxi n-2-yl ) net hyl ) - pi perazin- 1- yI)nlcotlnate(l 12 g, 2.80 nmol)

vas d 55195(%4 lefd}% ?@ﬁ LHRANIAS-{ Bmelif 1 P2 sk epqna-0C )

sol ution WE”FF(%Hgé%&g?‘ > Bi" Hgﬁ : n#y?m nlﬁ/e)cm xtureg was then
al | oned ymivetimamigdet o anbi ent tenperat ure and after 2 h stirring, water (10
m) was cautiously added to the m xture. Celite was added and the solids

RIS N ir  T a DE A S LT RO
m ) wer g pedRiRonite (1 @6@r§8&@1ﬁrﬁol§Qﬂ>ﬂDHt(E@"/@ad RO (2588iedasticatedtanl uene

(20 m). The water ase was made al kaline with NaOH and extraci)ed W th
Et OR6 (2140 *Gford § h. E‘Il?e‘néi’f rvas H@?@énwa\gat@rrmxaﬁ%ie@wa A3t gillre 0. 85

T o b YR A iy 02

65265cz,m( ndH) 661664(m IH, 6.78-6.82 (m IH, 7.00-7.03 (m IH)),

(5)- (2 CHRVR BoMSchis: &3 AP Bbehpb{mns 10 o PH A 9 b5 21D,

ol by ar onni R4 @??@L??ﬁ%@@“‘m R B O TR R TR T
yl) met hanol (0.76 g 2.1 mmol) was dissolved in | PA (4 rri) W|th warm ng and
8 %



HCl /EtOQAc (4 m) was added. The precipitate was filtered to give 0.56 g of

the title product. 1H NWVR (CDC13) : d 3,38-3.46 (m 4H), 3.57-3.67 (m 3H),
4.07-4. 15W0rp108i80604. 28-4. 32 (m | H) 54.68 (m 2H), 5.08CTmi2obdA)000w. 52- 6. 57
(m IH, 6.60-6.65 (m IH, 6.71-6.74 (m IH), 6.83-6.87 (m IH), 8.16-8.18
(m IH, 8.28-8.30 (m IH. EXAMPLE 12;

)-1-((7-Fl uoro- 2, 3-di hydr obenzo[ 6] [, ﬂ?droxrn 2.yl ) met hyl ) - 4- ( 3-

(et hoxynet hyl ) pyri di n- 2-yl ) pi perazi ne -HC

(i?)-(7- Fye @, BHyYi hydr obenzo[ ][ 1, 4] di oxi n- 2- yI)rret hyl

4- nethylbenzenesulfonate (1.353 g, 4 mol)

car bonat EXAMELE 4 (Rerdlppyishfe rﬁzeiﬁﬁ#‘frfrla Oy OB TR

heat ed i Ppyay IRt RYBYRHAREL Or at 120 0C for 60 minutes. The mxture was
evapor at e& wat er 50 m) was added. The aqueous m xture was extracted with
Et CAc (3 x 20 . The organics were dried and evaporated to_dryness. Flash
chr omat o§f°a)p$fy2-(‘§r(@cﬁ-9my dmbmp[b(iﬁeéﬂérm)l yiunethy)du-diazenanrd s odinicy, s

di sso% ved |n 10 % HCA /Et OH and evaporated to dryness. This procedure was
repea ed?® .64 g of the title conpound was obtained. 1H NVR (DVSQd 6) : d
2.49-2.51 (m 6H) 3.08-3.28 (m 4H), 3.33 (s, 3H), 3.96-4.00 (m ‘I H),

4. 29- 4. 3Fhé aguebhf pha@e ﬁ?)rr(&e aBdje, expperdMentt. Wids gendifiedo, pl6 S ead exe&t¢chwith H) |

5 18 5. 2610 b mBFsvimbined Sepelh wer S e iraleio ?b‘]"%[ g sfue™ 1

di oxi n- ZTIMé})fH@fhE}yl )-4-(3-((2- fluoroethoxy)mnmethyl)pyridin-2-yl )pr per azi ne
Step A

(S)-2- ((éH(I\MB(@I\@S@rda»érloﬁﬂeﬁnz@[P@] %|67qund§H9eL2n802@yr%Hbe§H9r(§ BHM%%{%ZHM )
i I Z
ﬁllr ‘idr oxi r@geﬁ_bogw% yf?ﬁgp(éﬂd?’rret tg%1 ’r‘f;ff()) 1%1313%29 ((3208[

0.88 mmmol ) and 50% NaOH (75 nlL) was added tetra-n- butyI arrm)nr um brom de
(28 ng, St)38: (nEH(2,3DihpdAdbearnd bl[hd]divxin2-g)weethydi-i 4 didzépan-1E$)pymdin-
2-(3- Brogoet hoi%‘)’tetrahydro 2Hpyran (0.42 m, 2.64 mol, 300nol % was
added sl \M ?he reaction mxture was vvarrred to 60 OC After 2 h brine
(100 nL) was added and the m xture was extracted with toluene (2 x 50 nL +

75 m). The s%@;réableﬁ@fmwp(@l 10 4, 263 mmobria daTHEd3 wil) habadded thésbave) , dri ed
wi thNa2s™, filtered and concentrated to dr ness The resjdue was di ssol ved

in acet onbiained nfﬂQ}mk’frP&ldlchlM@lVWs e ded mmol) indiw THY (Maanl-FhegeachaRer ) .

After ov i b tirred
over i oh O halddiRE pREiolDe BT PR | e ff) AE NP SoP st Bl et ome
was evappba’eedno D@IW:{t&Oanme)(tmﬂsd mhﬂafOAmc(Bkt{errm Thecembmed wegshwdbasdash wat er

10 mL), sat NaHCCB mL) , and , bri ne he organi c,| ayer was
fjri ed \)/vr T ef’?ﬂ"fr%tfe%dﬁffrfﬂz‘q,eo‘?ﬁ?g‘r‘fcttr’@?é’ lﬁ‘%_%gﬁ% W??E@EW o% by

col um Chg ﬁﬂﬁrmtayanelﬂr@ﬂmﬁ@b@om g3)f3h4t1tléc&néoun\fi/ v) afforded 253 ng of
the titl ound. Step é § -Di h drobenz!1 }

[1,4]di oxHrNMRjCP@f)hW)%z(m( I-%,@Y m, 2H) 2.93 (m, 6H), 3.45 (m, 5H), 4.04 (m, 1H),

Elsilo et goy(ﬁ, ﬁ{‘g%ﬁ%@f Ao gaY %h@bpg%i‘%ﬁnnﬁm 7.55 (d, 1H), 8.20 (d, 1H).

101, 4]dioxin-2-yl)met hyI ) pi-perazin-1-yl)pyridin-3- yl)nmethoxy)ethanol (250
ng, 0. 65pRAVIPLINGT CtS)L(D(ZN((Q,&BnhW)-owze[bqnﬁ]gmnnmgd)rnethybdgednazapm-a dry
50 nL round-bottonmed flask fitted with a magnetical stirrer and

t her nonedap)pyridin-Soyimethantlas cool ed to ~0 C and DAST (127 ni, 0.97 mmol,
150 nmol %9 was added. The reaction m xture was allowed to warmto room

t enper at n - me@YIDI fiaepanadded.
The reactS F%nﬂm@?{l}% g{y\}vgs(l?s( rrale%glr’éﬁ?%gml ?}r?lﬁ?gmﬂb Sa?{%r)at ed %g

sol uti onyD8icetimhte was added at 0 C. The m xture was allowed to warmto room
tenperature and water ( 1.5 nlL) was added. The | ayers were separated and

th |

| ayerd wohBCor PRy iR ISR or S Baeif fetaedibnyd [ 1REDLEE BftiRan €

Purifi Cahi 1 by(1 godibBpakLy)RRioBa AR B0 i OAC nhﬁ@lt) AEC051(194 ing) 1 .40/mnol)

afforded 15 of the title conpound. 1H NVR 70-2.81 (m
3 19n@Kigg2(mg) WEIE, he@cém@%(%mf)qtrlélo §f3r52 bngfGrﬁWfqﬂbm“@rwaﬂ 01. (m

m 4H),
7. 0a- 7, obo s epylact i v effacil i frQRe T Ring foegis Rxd vithed T
am de internedi ates EXAMPLE 14:
| - (2, 3-Di chl orophenyl)-4-((2, 3-di hydrobenzo[ ][I, 4] di oxi n-2-
yl ) met hyl ) pi perazine Step A
(4- (2, 3-Di chl orophenyl ) pi perazin-1-yl) (2, 3-di hydrobenzo[ 6] [, 4] di oxi n- 2-
yl ) met hanone



2, 3- Di hydrobenzo[ ][I, 4] di oxi ne-2-carbonyl chloride (220 ng, 1.11 mmol) was
reactedwith | - (2, 3-di chl orophenyl) pi perazine (257 ng, 1.11 mmol) and
triethyl a0R810(G38®8 nl, 1.66 mMmmvl) in DCM (3 m) at COCPCTH&2089/900p¥d

m xture was then allowed to reach RT. Water was added, the DCM | ayer
separated and t he aqueous phase extraci ed once with DCM The conbi ned
organic | ayers were washed with water, ldried and evaporated to give 330 ngy
of the crude am de, which was used wi t hout purification in the next step.
1H NVR (s&kchi3mes it watr,3iribd a@devapdrate® Farifidatich cﬁﬁthe 2tdde pRodditt Wy Odsh( m  2H) ,
4.36 (d 4.53 7H). Step B:

RS ﬁhm%?%fsh@h@‘ﬂ?taae@%% Tt esshinini of e, < comnng.
yl) met hy cféli;tﬁ 5(?91 203 (mDm '206(92*89_% hﬂ%pﬁgﬁ?,'oﬁ émlzml))a(zs a, 2H),

- di hydr obenzo di oxI n- anone

reduced 3w ¢, A3 G658 3H), 3.45 Id’d rhﬁi)lz} 18429, Qﬂ)n@ﬂ'ﬂiﬂ (12D, 0 7§- 6(&8 (li‘l)

Wor k- up crude product, which was purified by flash .
chr ortat 3)agﬁ§(%mgf§d®i\gﬁ'tri ethylanmne, 7:3:0.5) to give 134 ng of the
title conpound. 1H NWVR (CDCI3) : d 2.63-2.85 (m 6H), 3.05-3.15 (m 4H),
4.03 (ddste ﬁ} 23@ (gz éfﬂ)lﬁﬂnmwhzo[ﬁ][mi]&m% Z-§)nfehyl)-1 dldiaZephh-1-m 2H) .
EXAMPLE 1 ydr obenzo[ 6

[1,4]di d’)l]l)ﬁr@-“y'lg))ﬁhﬂﬁ beyeli per azi n- l'yl) pyridin-3-yl)nmethanol Step A Ethyl
2- (4 (2, 3-di hydrobenzo[/>][|, 4] di oxi ne- 2-car bonyl) pi perazin-lyl) nicotinate
2,3-Dih

stl rredyﬁ%%ségé%}?}ehhn% }) 59@8 ﬁ%%}??[%hngflpg?%fzél%ﬁéﬁh ‘QI:%Q%?%?){I an’?e (220
my, O. 93B74mmio)l)maky5Mdd raltrdﬁu@(z h)yEhgive, adterrstanderst WMrupszth 2SdViava@¥, f or 4
h..- THF por ation and the remaini ng aqueous phase was
ext'rlgct ER’B%I\)I %iﬁ’%ﬂf The organi ¢ phase was washed (water, 1M HCO and

iM NaZC@I)NMK (@mcgm pwa@aa(fnegmoz wlswmem) tzoszas fO(Dr(ﬁh 265, 3B gfd PHE title
corrpound 86-3.40 (m

i’ Ui Ot OB D825 458 (i 1FDLA-33 KB4, 967 FSvPE16.80-8.90Gims. o9 ¢ m

Iz .33 (m | Step B: (2-(4-((2, 3-Di hydrobenzo
][I 4] dl%Oi g(&@)lmg’lt_%lig?pl perazi n(l yl )H)pyridPn-3-(yI§rre'E§1anol Et%yl rzel

2- (4 (2, 3-di hydrobenzo[ ][I, 4] di oxi ne-2-carbonyl ) pi perazin-1-yl)nicotinate
(255 rrg,Prprﬁlthiomﬂla)lahdsddl'iEs”l‘sghm'd in THF (3 m) and cool ed on an ice-bath.
LAH (77 mg, 2.03 rrrml) was added and the m xture was stirred for 1 h while

thete S 0,reach ru..t. khe.r apghed with
wnt e AN 427 (- g iRea S S RS RGN 5T Mess
Fl ash chhafekpgetyhpyaiinedepigedasgeof the title conpound. 1H NWVR (CDC 3) :
see exanple 16. EXAMPLE 16: ()-(2-(4-((2,3-D hydrobenzol 6]

(1) ) £t RO H (2 82 iohberoe iﬁﬁﬁgﬁﬁz Srosbinedebaryong ssper azi n- 1 y1)
”' coti “%&ﬁmﬂl %)0181 e Pvﬁé’ﬂk%ﬁn?%?cp&ﬁﬂ; ’"eﬁh&hﬁmlﬂsfeansmmmyhnmhh@ﬁe de (10.3

g, 52.0 was added dropwi se to an ice-cold mxture of
THF (10Q>r¢ﬂe)1ce1thtarab(ut§0annn))mum hydrogide (hOPemd)z for-3 midufesiat 80i°hat e (10.2 g,

t era 0 to
r eacth ngl‘y‘l)r"ﬁ%iﬁt‘?ﬁ Wm%avg h¢ ?é%cqnﬁ?ouf?? ﬂ”%ﬁ%? fggﬁ%‘ﬁi#ﬂg?egﬁlﬁﬁe %/Jacméd Wt er
(100 n )atvasd PRIH®EcerThi s m xture was extracted with Et OAc (2x250 m). The
organic | ayers were pool ed, dried and evaporated to dryness to afford 14.7
g of the ,crude i)roduct Part of this 13“ 21 was purified by flash
chr omat dgfCAmeihyt Biflats wagpreparyd stagmedfrem (| Fligdemsth mﬁﬁwrﬂﬂla\mh% chd 3) : d

1.39 (t 3 /8 4.31-4. 39 3H),
Ty é’§§‘!(é)d e‘lﬁ?%‘%dé‘ifq%mgééwt [g%‘%ég?g) SLEY (m 5H. 7. 5. 7o (H)m IH),
8.29-8.33 (m IH). Step B: (5)-(2-(4-((2, 3-D hydrobenzo[]

[I,4]di c[%ﬂ}}oﬂemleblmd: s prepared atziting frgih)cpylptrdmmproéugdd)[Hﬁ]maﬁmhe Fecoading

o o B SBRRB Shey f Jo B2 B BB B0, T (120, e adec

As already mentioned hereinbefore, the compounds of formula I show interesting

pharmacological properties, namely they exhibit an improved selectivity for the alpha2C

adrenoceptor subtype and/or an enhanced potency. Said properties are demonstrated with



car bonyl ) pi perazin-1l-yl)nicotinate (3.065 g, 7.71 mmol) in THF (30 m). The
tenperature was allowed to reach RT and the m xture was stirred for 3 h.
Wat er (20wW@i2p104a806added. Them xture was filtered througRCTHIZ0EWHT
evaporated to dryness. Flash chromatography gave 560 ng of the title
conpound. 1H NMR (CDCI3) : d 2.6-2.9 ( 6H), 3.19 (br t, 4H), 4.03 (dd,
IH), 4.124 (br s, IH, 4.30- 4.39 (m 2Hy, 4.73 (s, 2H), 6.80-6.92 (m 4H),
7.00 (dd, IH), 7.57 (dd, IH, 8.27 (dd, IH). EXAMPLE 17: (

) -1 - ((2, thelphhineticologivabies] frbsefiiedibeidw- 2- yI)rret hyl ) - 4-(2-

(et hoxynet hyl )phenyl ) pi perazine Step A

2, 3- | , 4] di oxi n
et hoxy ESERHINDRR, st afifp ot 943&%@@*&1@%0 PRtaggaistie acHvity & cp
(1?)-2, 3y iphydr obenzo[ ] [1, 4] dioxi ne-2-carbonyl chloride (220 ng, 1.1 1

mmol ) was reacted with (2 (rreth xyrrethyl)phenyl)pl pera2| ne (229 ng, 1.1 1
nol ) andtrlethylamne 0. 23 1.66 mmol ) in at 0 0OC to

gi ve 300Chipesst hanster ovard qeéla S@hkydéansffﬂﬁmﬁ(ﬂéw@a@)alpha%zorm %) (m

152 ageeply ey byl o i Byt ('

| g 1ﬁCEEd}all6ngog€cuw Iigeil@bes J &, USAYSefedysed k) thlsﬁ‘éxppnﬁient The cells were
2-y1) net 4-(2-
[ hoiywetm@ps%ﬁéﬁy%”é%%e?] GO0 Vo epiogp e GHS B Epetsgitured in HAM
]
(

di I
[ WIQOFI 1 rgecﬂl!lﬂl(sﬂpé\ﬂs é{&gg lk}gegélﬁtmhds) Eb%M HEM@quQqUV}hn%m @d?%ﬁl;(gd;ﬂﬂ n e( -

m, ref | pg/ni str?ptommlkk 2009 v/ toth genet cixieedid %Qm/mhleygmmmn B dtie GQHS wgrech was

uri h chromat o r adi ent ive 90
m S gl 3 BrkporRy SRR BN 1 By PR o i lio ' ¢
) - 1= ((2, 3:500:by. dineleswdl Bddilin, widsEhaxded-eenyl?) éIEEI cﬁayh)Alﬁlcél]Z eulture reagents were
(rret hoxynet hyl ) phenyl ) pi per azi ne The correspondin ?( Wal pr epar ed
anal ogouliPy @(@C@ @e%@ep%&awweerwewhq ?%twqrea@?qdﬁ@to black-walled, clear

(92> dhiugoeBenalel s dbiorst Sepdnesnhomaltorr de (220 . 111

nmol ) iperazine (229 ng, 1.1 1 nmol) in the
presence of triethyl am ne (0 23 L, 1.66 mol) in DCM (3.3 nil). Reduction
of the c Thelgroath dved(mwasr@,mcwegandiml C)ellwte mcmt@fwmmmeaqsrsomgouwseiadmml)

of hEpt alle AR e 3 Ao B Mo Dedibst, R SR AR B Bhgg, o
e B i el S oy R

2- (4- (2, Brog Pmﬁi/sa Bm@l)z/ef[rg]spmg@f ai%mﬁgﬁ%l @d%?fz) ot peY s 2|1y1|n§\4 %?éﬁ é%le As
In exafmlngw é}coée' g? v IRy i s%ﬁ[pr&t{eh fkhgmt(ww@cr&impmfdmwﬁ de

(0.50 was reacte plpe azl n- benzoa
(0.56 g, TRe &etotamty)wasradjustedao BRR amlmm@es Mthrﬂ)smmﬁ OWHH0R0 osmPOkief 8 m ) at

0 0C to give, 0.8 f_th 23

ary 20 oIk Togre RefisR esn Loy b R ity sty easgtjlsf SRR R "
4.52 ( ddmohifared ﬁsﬁg Fi@@ésta'hb‘h be@clﬁc'ép LaBSing ﬂhofUFBeteerQﬂm?egiatéd ﬂﬁ’ld tedrkfer 7. 46
(dd, I'H, 1 (d, IH. Di hydr obenz%}%

[1,4]di onﬂCS@tlyn \votaylay &epeceﬁm IIJ%A) ar&r@ﬂwﬁe@mmﬂm QWersen de

(57, 9 3Pyl SRS AP e e R Bo R bl T1F

was puri Ptobéné@jd-Rir@‘éhw@hrapﬁﬁéd)by BpBX sfagioadt &Nt tlﬁfe ﬂwnt elGin dalEt m@) to
give 188 ng of the title conpound. 1HNNR§ : npl.e 2. %XANPLE
20: ¥5%) - Bivey zestscomwaiimﬁsepmnefi ifrom dpsst Srpozswm@t ﬁwg rangcﬂe from 0

(et hoxygplttggb rl&ﬂ)‘ gbr%o Mét)ﬁﬂhﬂ%f sl t‘ﬁE’ c@lis \(/érg)sm(n%la%ed%lmé{jmﬁqmo[ 6]
[, 4]dioxin ( oxyrret pytid

yl ) pi per all adrdnayhe neit(lfhtﬂ‘dmeradrenahne and the test compounds were added to the cells at

|_|)
5)

net
1,4
36

least 5 min before the experiment. Typically, there were four replicates at each
concentration and seven different dose lévels. For example, if the number of plates from
30  which results were obtained was three, 84 (4 * 7 * 3) wells were thus measured to construct

dose-response relationship. The samples were excited at 485 nm and emission was detected



| - (3- (Met hoxynet hyl ) pyridi n-2-yl)pi perazine (25 g, 121 mmol) and K2CO3 (25
g, 181mmol) were dissolved in a mxture of water (200 m) and THF (300 m).
Crude (RwO,2810/0880e9dr obenzo[ ][I, 4] di oxi ne-2-car bonyI clricorriize9/0qo0%vi ousl y
prepared from (R)-2,3- di hydrobenzo[b][l, 4] di oxi ne-2-carboxylic acid (28.3
g, 157 mmol), was d| ssolved in dry THF (100 m) and added in 10 mn to the
m xture at 205C with efficient stirrin ng Stirring was continued for
additional 30 mn at RT, after which the phases were separated. The organic
phase wassypshedtiv 515 mldueoffdnteeolz@adlgemwwwﬁedpmowamﬁmdle42 4 g of the
title product. 1H NVR (CDCI3) : d 3.17-3.37 (m 4H), 3.45 (s, 3..70-3 8
(m 3H) phetogmultiplips sqngitivaimvalie vers set t9gl . rhhe pigimum Oieécenmaluwﬁ&ra&te% (m

4. 4 26- 8. 27
(dd H?‘Z’“éﬁh%% %‘q’gk‘?)@ @Egg"}ﬂ”ﬁgﬁ/ﬁ%se%% &5 Ta?&}%gﬁgxsf%méﬁ%eof hyl ) - 4- (3-
(et hox wemidmy3.} pnyﬁtwai'e wa2-uptd fuir pealgzing ehe ielis( itBagwithe nubgois dplsﬁ]
[ 1, 4] di oxi n- 2- net t r|d 2- perazin-
yl)- 11’nst FesRBRRS lyitétg ngﬁ%c[] ith e fg%/f‘s%‘ﬁ{ S 1?‘?1“1‘&‘) ?Q@o" ﬁﬁg Wefivf%‘f% THE
sol uti Omlm?clﬁtshs-ﬁl%ﬁteWEHhatld&\ﬁﬁ Qededisilsod y to the stirred solution while
the tenperature was. kept ‘'under 40 0C.- Stirring was continued for 2.5 h at
40 OC. After cooling to RT MeOH (120 m ) and water (65 m ) were added and
t he sol Vbatesulieprs shoupor deklg.l- To the resi due were added EtOH (65 m), water
(65 m) and cone. HC (63 m) and the m xture was heated for 1.5 h at 60 C
Under cooting—the pHof the mxture was ggiosted to 10w th 50 % NaCH
sol uti ocompuM was added_and the forned precipitate was filtered of f. Phases
were separated and the water "’ﬂl’l‘?%’é was: washed Ry DM Conbi ned organic
| ayer s \weinpould sfeckmprd7 evapor atads The crude protiuct was recrystallised from
IPAto t.pe pure t ecorrpound 1 MR (CDCI 3) : d 2.65-2.79
m % YoyfiPor sl fpl(”la gfgé , 2: 0054 06 (dd, 1H), 4.33-4.37
m 2H) Compwzd‘f%xamzh)“ 6. 83 6 1989 (m 5H) '7:6817970 (dd, IH), 8.23-8.25

| HCompo¥AdMlefamp®29 (| - (( 2, 32DBhydr obenzo[ 6] 18.0
I 4] ox%rD d@t’ei/ hyI) 4- (1874; (et hoxynet hyl;) phenyl ) pi perazine Step A
2, enzo 4]oxath||n 2-yl) (4-(2-
rret hox P‘h‘p‘i‘ YESKERIETS pi per azi*hlAl- yI ) met hanone®44- Di hydr obenzo
[, 4] oxabiéi.iAn@aZ2: @akBe2g bitgosigicdetlvid k2ivog, 0.48 nmol ) was treated with
hi onyI chloride (0.21 m, 2.85 mml) in refluxing toluene for 1 h. After
ool i ng, ] 0 I (2
CO0 1 10y i 4 R OB o KO3 PRSP R
| - (30 ( Medseoasydeedribet JipWO d3r0828¢6.) pi per azi ne (100 ny, 0.48 mol),
triethylamne (0.080 m, 0.57 nmmol) and DCM ( 1 n1) After 30 mn at RT,

Or’

g of -+ e cpimauRR Eormila RS pRRERaIC 20 ey i sty TR Hipget Svafoss 1
IH, 3. %sspré\ﬁdésr@o dﬁfcﬁﬁséasggn{eﬁlcaﬁ&t e uﬁdis, fo2tie 1n4hé39ea4m912t dfm

I H),
6.85-6.92 (m , 7.06-7.18 (m 3H), 7.26-7.33 (m IH),
7 42-7. dgsegsms of pgndltgmgpv@re an alpha2(|2_|) antagonist is 1nd1ca’$ed to blg)useful are also ( g

( ms,g ggx%ﬁg]f%%ﬁd ?Bﬁ@nzo; étﬂ)cl? ﬁogtt%{rgatg’xe c}f{méelayés or%or&cﬁt(loris \ghere an 0. 309

ol 3 Wafphf:l@@ uaRgoniktih 1dd?¢zlt<€cﬁ@ betseful YQrfmiﬂhc) In ISaldrnyetH'danar( éffen:h)ve afnonst  at
RT for 2 and then at refluxmgt eraturdefor 30 m n. Wbrk-up glM
NaCH an@ walfeeﬁt ogacemperndaf famny i ramigisiesrd foiq PARMAGs- %ﬁaméoaa}a&e p

This wa erale C)
to gi Ve§lécgpﬁn%aftﬂ8?ﬂ Jﬁﬂe {lglefﬁgh%g&ﬁ]omggun o??cmﬁu(eglr ﬁij'tlfe%alﬁffactﬁ?r@tﬁﬂ% it rr@lr"rllpb‘ 61
2. 94- 3. @@ thertredthient & digsaSesl®y c@mhtibhﬁ wharem aﬁolmZC(amtagb&{)st is 3ndi@atédto |®H)
4.35-4. 45 53 (s, 2H), 6.82-6.88 (m 2H), 6.97-7.02 (m |H),
7.04-7.??’%&}5 &"ﬂ)PfO";‘d@éﬁ .30 (m IH), 7.42-7.45 (m |H. EXAWPLE 22:

| - (Chroman- 2-yl met hyl ) - 4- (2 (et hoxynet hyl ) phenyl ) pi perazi ne Step A

Chr ggranigoNd éfibd BmenBs iR ivRhiin theREsmbitidRt dtdedsd or}cbhdiEibh ahefeanss i n the
above exanpl e, crude chroman-2-carbonyl chloride, prepared fromcliroman-2-
car boxy klpha3@ adtagargs inipdicataditorhegispiul yeasmeriakdiserdgs prapagateg by stress,

1T et iy RREm GRS HBbRS TR Dol hdn deBlvbelsluriffaiBhRBERES. 0
am de, muﬁhtla\@csesmasdrm dghdeRivierohipalsiexdisgtiap TodddttdlvRy{debae, 3) : d
2.20-2.29 (m 2H), 2.82-3.08 (m 6H), 3.43 (s, 3H), 3.68-3.95 (m 4H),

(
(
(dd
[
(
(
]

t

C




4.56 (s, 2H), 4.82 (dd, IH), 6.83-6.91 (m 2H), 7.05-7.17 (m 2H), 7.29
(ddd, IH), 7.45 (dd, IH).Step B:

| - ( Chr omeweo22010/058G6hY| ) - 4- ( 2- (et hoxynet hyl ) phenyl ) pi per agirre0dhieocedyov e

am de (339 ng, 0.925 mmol) was reduced with LAH (176 ng, 4.63 nmol) in
refluxing THF (20 nl) (3 h). Work-up wiih 2 N NaOH gave the crude product,
whi ch was purified by flash chromatography (gradient of hept ane and Et QAc)
to give 139 ng of the title conpound. 1H NMR (CDC 3) d 1.75-1.88 (m IH),
2.04-2. Me;{hmos padn or2othdr-facd dy{toniag Hpmp@ab®bé bpxletp,squ)h psgchpgisg 8 drugy)

(o, 1 imgucct pushoria nihBtoniibisesss o iy s ineadbetofy A T

Et OAC t EERBAEF mill I éiﬂi@ﬁhﬁlﬁﬁ for d
168 1. gs)f(?{)ﬂwganﬁzad&orﬂéi Ahﬁxeﬁﬁéﬁ’ c111 AROOF rén 930 I—(i} At gr % (m
4H), 3. aﬂaﬁp%amﬂn’uﬂﬂbwr@f p@pageaqd bmtrqSH)Parhmsml %i‘: Caspy dePEESEBiAg 75 (m | H),

6: 83-6.92 : 10. 75
Cor 8, rpioonmamh) e dst B Pbpeibisy daoed Psoerifh corfptiiné Gisokddr or

el ect r oy Bpfihfel g aischrt arhes @%@%Mﬂoﬁléﬁ@ropagated by stress, depression or
(2-(4-((2,3-D hydrobenzo[6][| 4] di oxi n-2-yl ) et hyl ) pi perazin-|-yl)-6-

fl uoropkﬁ@hybphremhanol Step A 2-(4-(2, 3-Di hydrobenzo[ Z>]

[ 1, 4] di oxi ne-2-carbonyl ) pi perazin-1-yl)-6- fluorobenzal dehyde A m xture of
(2. 3-d| Wwel bt akéethanmaeto( 0. 20 g,
0.81 %r@%ﬁt%ﬁ ?%Jnjlop %dbenza gied%%i%)é Oh&gggzen 5 6 mml ) and KZgZCB (0.59 g,
4.26 m"rqis)/chdms[dhﬁse(d?oyrdl)onmsselﬁatoedrmmrgc aetowave reactor at 160 OC for 20
mn. The m xture was poured into water and extracted with EtOAc (3x5 m).

Th I |

a1 delly daRerTreRR s DR o G corgers (R By Hlghitih Y0 jctaiduiien RO €, )
4.41 (mmblldhe bt dré r(oﬂlxmhtbﬁl t0, pr&@Ber(stualMyhdrofedhd (wor fidsHes. 7. 05 (m IH) 7.61
(m I1H, 10. 21(5, StepB (2(4((23D|hydrobenzo[6]

|, 4] di oxi n-2-yl) e | ) pi pera uor o 9] crude
E)r ocht Th%?ﬁmg%l)n%@ﬁ/%e é‘%’ég“‘(rbca?rz]bega&/“@%@&’rﬁ{r&r e’ﬁaﬁ‘p%ﬂﬁ %%%%f plcau;[ggded to
asuspensja TEful Zorrshid. adhligistratd@i anin
m Xt 5re %&tﬁrt %ﬁg#%n%gfn@crpgm%%%{%ﬁﬁmgo Ocl;(forr ])foa m nsr fter which
it was pmmlmkmgutdeastmamtlw cemnpowxt offeraea hin phacmapgutically greapipble R
conbi ned ani c rs wer e, dr T ct was
pur i Iﬁ edefgif%f’ f ﬁglﬁu% B&‘t&pﬂn %Cr%g@ %Qg%p?%?z%?l%%%ég %fsd%gm? o give 36
ng of th@xcti iE4t6 kEGNDH GLRE artlThéWRmﬁf@Bﬁ@cﬁf sG}h phmcﬁmc@mnﬁagapo@ Bknpwp 4H),
4.02 (m , 4.30 (m 2H), 4.51 (s, 2H), 5.01 (s, IH), 6.86 (m 6H), 7.31
(m |H. lnEkSAWLE 24: (2-(4-((2,3-Dihydrobenzo[ 6]
| , 4] di oxi n-2-yl ) nmet hyl) pi perazin-|-yl)-3- fluorophenyl)nethanol Step A
-(4-(2,3 Al d d
(& (2. TG ahengeld Lol e ingardtons bl baenail ) dohdridg on
[1, 4] di meucnn@eymc) bpnpadmmistertd.ythy sm:h:anbﬁ agq endrthe gex of the suhipgtybeing 3.
i f

O 0 oo b A S R T b B b o, o)

m xture Mﬁmpb%ﬁ@ﬂ' anBiPe Ry etenithe@ by bpeised skilled irEth@Aet. ABxdrdimg)y, thf t er
dryi ng and evaporation, 0.14 g of the crude al de e/ was qbtai hed. 1H NWVR
(DIVBO d ®pical dosaga for gl adwpjnistmten is fFomylg nelkg l%lg fkegyper a%@*d(f??f 5.22

IH) lSt egargétega%”%ra%?%u‘é’ltlé %@H‘g g/]kg)rg ? érfg(?kémrah@lult fa8ndlm | H), 10 21 (s,

[I,4]dioxin-2-yl)methyl)piperazin-1-yl)-3- fluorophenyl)nethanol The
pr oduct Th¢ sdmpslinds of the imbEmvien maengmcn o0ch@ subject @s s@hraten Fompingfign wijh 0(“& m)

was added to a suspensjon of LAH ( 7 4. 46. The
reacts OHOWQfelﬂtée vﬁéts“’%%’&feélbe“ﬁsn&%‘?h é 6"&% é’%pozﬂtmé‘diréo}fn@ o fg of i E(C%?’ ter
which it; é’ift’§ &ﬁﬁiblﬂéﬂ &S élﬂgl@’é@ﬂ%bﬁh@@ an&b@@m&bleﬁﬂ&rm&wﬁﬂcﬂre&dtm&ntwas

purifi ed umm chromat ogr aphy (gradi ent, of heptane and Et QAc) to gi ve
18.0 ny SﬁltaﬁhepharnﬂaeemmlmanmbntslmcmdﬁCQIDWB@PBQIQ)USCd gxapigntsanf fgpyulatioryy

;H—Iéo ?mO qu}q) such a I—Q ﬁllers,gbmcgen}, d2 sl_plt’egratlgg aéalts, %@rlcafl?tsp 5301\(&“5: h@forrﬁm@%géﬂb 6H) ,

emulsifiers, stabilizers, colorants and/or preservatives.
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EXAMPLE 25: (2-(4-((2,3-D hydrobenzol 6]
[1,4]dioxin-2-yl)mnmethyl)piperazin-Il-yl)-5- fluorophenyl)nethanol Step A

2- (4- (2, wDi2nlcrssdsenzo[ 6] [ |, 4] di oxi ne-2-carbonyl ) pi per €iTF11009/000095-

fl uorobenzal dehyde As in the two previous exanpl es,

(2, 3-di hydrobenzo[ b] [, 4] di oxi n- 2-yi )(Bg perazin-1lyl) methanone (0.20 g,
0.81 mmol ), 2,5-difluorobenzal dehyde (0738 g, 2.70 mml) and K2CO3 (0.62 g,
4.50 mol) in DM (7 m) were reacted under mcrowaves at 160 OC for 15
mn. \Vr kh@@bxﬂﬁo@apummnﬁoﬁzreg’o@ﬁum@@ irgb d@fb}g@@‘oﬂrﬂstxﬁiﬂg&@nﬁh@nl kbR
(DVMSQd 6) : 5 3.10 (m 4H, 3. 7024% , 4.21 (m ﬁg (m IH, 5. .28
(m | H) pl@rgacquwalmnuf@t@mg(rﬁ?th Thy dq@g(s fgrmsigan by, oexqulﬁﬂyble@o 18 (s,

( r

(1 o oot e SRS B IRRRG, Spensions o sovtapt Praendngrndie,
pr Oduct mutesofnﬁdumstrﬁtcmmnﬂtlﬁd)gﬂéhlgforﬁl e anmmin} ofiehe acgehinertdwnt m 4 AH (0. 13

as above. ude oduct was purified by
fIasI‘P chg’TTD i%ﬁ?ﬁ%‘héﬂ%ﬁéﬁ?@ﬁ? Vﬁenl‘?e(blté’r?é‘dalﬂg /?Eg’ o give 13.1 ng of the
title conpound. 1H NVR (DMSO-d 6) : d 2.61 (m 6H) 3 01 (m 4H), 4.03 (m
IH), 4. 54 defon2klied4n b a%xll?éﬁbrecﬁﬁél@na( the ehﬂﬁbdm@en@@d&s%be@"ﬂmh@ aﬁﬂhc{aﬁbnl H) .
Aryl piperazines via ring closure General Procedure: A suitable aniline
der i vat i saa fegnodifiad WythoytSiepartiog ifirothievneative porseple hydrjon skilled in the art

((2,3-d 4] di oxi n mn
11 o hyt A HARPERESRA A 9ot ot R b B b e R PR bt e
in a seabads inta@ldedto difdcdvet Arodificatibndusf tigerbodificawala af@@ﬁh@ll’the Aldpelof
cooling,  the m xture was absorbed on a plug of silica gel. Flash
chr otfat oYF &PEPLGRI ng a gradi ent of heptane/ Et QAc gave the desired compound.
EXAMPLE 26: ( )-1-((2,3-D hydrobenzo[6][I, 4] di oxi n-2-yl)nethyl)-4-(2-
propyl phenyl ) pi perazi ne Using the general procedure, 2-propylaniline was
reacted with (S)-2-chloro-7V-(2-chloroethyl)-L/-((2,3-di hydrobenzo|
]1[1,4]-dioxin-2-yl)nethyl)ethananmi ne to give 10.4 ng of the title conpound.
1 NMR (CDAI3) : d 0.97 (t, 3H), 1.59-1.71 (m 2H), 2.58-2.83 (m 12H),
3.98-4.08 (m IH), 4.33-4.38 (m 2H), 6.82-6.92 (m 4H), 7.00-7.23 (m 4H).
EXAMPLE 27: (S)-1-((2, 3-D hydrobenzo[6] [I, 4]dioxin-2-yl)nethyl)-4-(2-
(trifluoromethoxy)phenyl) pi perazine Using the general procedure,
2-(trifluoronethoxy)aniline was reacted with (5)-2-chl oro- V-
(2-chloroethyl)- -((2,3-di hydrobenzo[ ][I, 4]di oxin-2-yl)nmethyl)ethanam ne
to give 2.3 ng of the title conpound. 1H NMR (CDA 3) : d 2.60-2.84 (m 4H),
3.05-3.16 (m 4H), 4.00-4.06 (m IH), 4.08-4.16 (m 2H), 4.30-4.37 (m 2H),
6.82-6.92 (m 4H), 6.97-7.05 (m 2H), 7.16-7.25 (m 2H). EXAMPLE 28: (
S)-1-(Bi phenyl -3-yl)-4-((2, 3-di hydrobenzo[/>] [, 4] di oxi n-2-
yl ) met hyl ) pi perazi ne Using the general procedure, biphenyl-3-am ne was
reacted with (5)-2-chloro-iV-(2- chloroethyl)-JV-((2, 3-di hydrobenzo[ ][I
, 4] di oxi n-2-yl ) net hyl )ethanam ne to give 12.9 ng of the title conpound. 1H
NVR (CDCI3) @ d 2.62-2.88 (m 6H), 3.23-3.35 (m 4H), 3.99-4.04 (m IH,
4.32-4.40 (m 2H), 6.78-6.99 (m 5H), 7.04-7.18 (m 2H), 7.31-7.50 (m 4H),
7.56-7.21 (m 2H). EXAMPLE 29: (5)-1-((2, 3-Di hydrobenzo][ 6]
[1,4]dioxin-2-yl)methyl)-4-(2-(furan-2- yl)phenyl)piperazine Using the
general procedure, 2-(furan-2-yl)aniline was reacted with (5)-2-chloro-
-(2- chloroethyl)-N((2,3-di hydrobenzo[ ][I, 4]dioxin-2-yl)nethyl)ethananm ne
to give 6.4 ng of the title conpound. 1H NMR (CDA3) : d 2.59-2.89 (m 6H),
2.90-3.08 (m 4H), 3.99-4.07 (m IH), 4.29-4.40 (m 2H), 6.47-6.52 (m |H),
6.80-6.93 (m 4H), 7.08-7.30 (m 4H), 7.44-7.49 (m |IH), 7.77- 7.82 (m
| H . EXAMPLE 30: ( )-Ethyl
2-(4-((2, 3-di hydrobenzo[ 6] [ |, 4] di oxi n-2-yl ) et hyl ) pi perazinl -
yl ) benzoat eUsi ng the CGeneral Procedure, ethyl 2-am nobenzoate was reacted
wth (S) -2-chloro-7V-(2- chloroethyl)- N ((2,3-di hydrobenzo[
][, 4]dioxin-2-yl)methyl)ethanam ne to give 5.0 ng of the title conpound.



1H NVR (CDCI 3) : d 1.39 (t, 3H), 2.61-2.83 (m 6H), 3.01-3.17 (m 4H),
3.91-4.06 (m IH), 4.30-4.40 (m 4H), 6.81-6.92 (m 4H), 6.97-7.07 (m 2H),
7.37-7. 44W0rzp1oasye607. 69-7. 74 (m |1 H). EXAVPLE 31: PCT/F12009/000097
(S)-1-((2,3-D hydrobenzo[6] [!|,4]dioxin-2-yl)methyl)-4-otolyl pi perazine

Usi ng the general procedure, o-tol ui diﬂ,e was reacted with
(S)-2-chloro-iV-(2-chloroethyl)-iV-

((2, 3-di hydrobenzo[ & [, 4] di oxi n-2-yl ) net hyl ) et hananmi ne to give 27.6 ngy of
the titlg apvigound. 1H NWVR (CDCO3) : d 2.30 (s, 3H), 2.59-2.85 (m 6H),
2.85-3.01 (m 4H), 3.96-4.10 (m IH), 4.28-4.42 (m 2H), 6.79-6.95 (m 4H),

6.95-7.09 (m 2H), 7.15-7.22 (m 2H). EXAWPLE 32:
(5)-1-((2, ﬁfﬁrﬂlég}’rfts‘&tfrlf%?‘é?iﬂ , 4] di oxi n-2-yl ) met hyl) - 4- nt ol y pi per azi ne
Usi ng the general procedue, t%di ne was reacted with
(>S)-2-chloro-iV-¢2-¢C roethyl ) zZ

(

N-((2, 3-di hydk izo[ & [ |, 4]idi oxi n-2-y{|)rrethy|)ethanan‘i ne to give 17.5 ny
of the title conp . Nd2R1 (s, 3H, 2.66-2.85 (m 6H),
3.15-3.28 (m 4H), 3.97-4°09 (m IH, 4.26-4.42 (m 2H), 6.65-6.80 (m 3H),
6.80-6.94 (m 4H), 7.09-7.23 (m |H). LED33 (

)-(3-(4-((2,3-Di hydrobenzo[ 6] [I,4]di axi n-2E°yg,net hyl ) pi perazin-1-yl)-

4- et hyl phenyl ) net hanol Usi ng t he general procedure,

(3-am no- 4- nmet hyl phenyl ) met hanol was reacted with (5)-2-

chl or o- iwher@nchl or oet hyl ) - N- ((2, 3- di hydr obenzo]

111 ,4]di%}&§-$b¥b thyl)ethanamne to give 5.2 ng of the title conpound.
1H NI\?R( 3Y ™ 072.29 (s, 3H), 2.62-2.85 (m 6H), 2.92-2.98 (m 4H),
4.00- 4. O7is(.fCHyHp;, 4.30-4.39 (m 2H), 4.64 (s, 2H), 6.80-6.94 (m 4H),

505 {15k ook skt Port ittt Ratel AT RE s
phenyl ) %}i@%?lggqﬁgf_l,c ldgc‘?gy_, %?ng@%(KF(@FQQ}dﬂ@xy,(}@dﬁjﬂy('@lp@@1}(511), ¢€t-hanol was

react ed th” oroethyl)- -((2,3-di hydroben &
[1, 4] di oémd)aikﬁxg([)-ﬁbdiwl) kalpy é&d)aiboxy@hglp(é-éealégéad%@ﬁiﬂé R Iff%)ound.

1 10, ok CrCepti (g pk Syl fC GO (Ftoghgt ey [ )
7|- 12- 5-’ 2aN( (1125);1\|H) (RSF%&AF@L-E&&yl,_((E))zm-(c%ooz}squl(-@ltaimlh?ﬂd hybreny(6]i 6]s)alkyl-

, I OXI N-Z2- e | perazi n- no
L ( > Mﬁéh@n%llgm(Ea%lﬂs%)aqksq?xy((ékrC&gl‘%éﬂ%%ﬁ: YRR (G1-Eaprliy s SOPHCr-
-(2-chl ogggﬁigyIr{gbF);fa(léxﬁgcldcpglg{hpﬁg@%qgg]gbjaﬂgl di i1n- 2- yl ) net hyl ) et hanani ne

(50 nmg, thy m, 0.43 nmol) and acetonitrile
(0.5 m )Rwisrig oged, @heChHelkyk (Ci-6Gsalkewnpeydipa(Catle2Bol.0C for 2 h using a

m crowave r tor. e olin t.he m xture was absorbed on a plug of
silia gbs %Sﬁﬁ&g%eemﬁéﬁ)@gﬂa%ﬁg‘éﬁys}i ng a gradi ent of heptane/ Et OAc gave
15.0 ny RI‘istﬂ%%l}ﬁﬂr&wp@@al@ﬁ(NmafamyaGNO'I (R)2N50-3.19 (m 14H),
3.74-3.19 (m , 3.98-4.08 (m |1 ’%4'38 én‘h 2%@8@%@1_5, I H),
6. 75- 6. 9Bs {smindapgndentlpat each gequigncay, ( kfer 5 1-held (B35 vet hyl
2-(4-((2 3-9i &ﬂé%pbenzo[ 1[1,4]dioxin-2-yl)methyl)-1,4-

di azepani'Syt } BEfizoate A mixture of I-((2,3-dihydrobenzol

101, 4] di gxd No22ydndmet hyl ) -1, 4- di azepane (0.21 g, 0.86 nmol), nethyl
2-fluorobenzoate (0.20 g, 1.28 mmmol) and K2CO3 (0.18 g, 1.30 nmol) in DW
(8 n?Y wai hekted in a nicrowave reactor at 220 OC for 30 nmin. The mixture
was pour gﬁabé(]w oMB18bel 8N rE bf AphRMhavduidall £06pthtx 28t 6 Ister Theeet] gathithe | ayer

was dried and evaporated. The crude product was purified by flash
chr omat ogroajxoy, thafr adi ent of DCM and MeOH) to give 0.20 g of the title

d.. IH NMR.(CDCl 3).: 1.9 m 2H), 2.73 1H)y, 2.86 4H) ,
§°Z‘§°E‘“m a)Aifl»)a,RZ@égwée,“%*?ﬁj‘?u‘ga.”@@)“{% ,[an)H? 4.33 (Enm 2H)H? 6. 85 (ﬁnm | H)H? 6.81
(2 (a- (P4 e ‘Wz""?“‘i R ey e et | di zepan- 171

-(4-((2, 3- robenzo 4] di oxi n-2-yl ) met -1, 4- di azepan-
phengs ) ne)ttﬂlanoﬂn%ilfm@iswé ie&% '@ﬁl}’éfObEN-‘?[?]ibé]‘ﬁh‘ij‘,m%%é%“ﬁhép%’@h 8 ry TﬁF (2
m dded thyl . 2- (4- - di ; : - -
T a5 BBt ki 4GP aSh R AERRE Lol piperadne o L3, oy i
g(r) yCTHF (b Bobend|B][1 G3dibkiDRL-Hi)pethyB-Ansmbtglpgddinr2-pl)piperaoinave react or at



for 10 mn. The reaction m xture was poured into ice water and extracted
with Et OAc (3x20 m ). The conbi ned organi c phases were dried and

evapor at el 2Bioaskosohr omat ogr aphy ( hept ane/ Et QAc, 40: 60) pofi/Fitves/enoodde
product gave 4 1 ng of the title conmpound. 1H NVR (CDCl 3) : d 1.92 (m
2H), 2.75 (m IH, 2.95 (m 6H, 3. 194&m 4H), 4.04 (m IH), 4.35 (m IH),
4.38 (dd, IH), 4.78 (s, 2H), 6.89 (m 7.07 (t, IH 7.18 (m 3H).
EXAVPLE 38: 2-(4-((2,;3-Di hydrobenzo[ ]

[1, 4] di oxi A-@mpoufeabdrding tételding ephereinyX )s @i cotinonitrile A mxture of

2- (brormrret hyl ) - 2, 3-di hydr obenzo[ Z?][ I, 4] di oxi ne (150 ng, O. 65 mmol ), 2-

(1, 4-di azepan-| - yI)nlcotlnonltrlle( 31 (0.4 M,
2.32 m8l) A mmgrng sceprding Qany epeAfE i 1 %Wﬁ%‘ﬁ% ]%e‘g Eéleo oC for
20 min. The mxture was poured into water and extracted wlth Et OAc (3x20
m). Thg cq n@ 28R k@x@r@nmrcmﬁg i @ 2alere ARG Wt 6l BoDdny ess. The
crude product S purifi e% by fl ash chronmat ography (gradi ent of DCM and
MeOH) t€.give 97 ng of thetltle conmpound. 1H NWMR (DMSO-d ) : d 1.91 (m
2H) , 249251(m 4H), 2.73 (m 2H), 3.08-3.92 (m 5H), 4.23 (m 2H), 6.72

dd, {EXAMPLE 39:
(2 (4 (( 3%‘%‘%’%83%%?%]%?% é??‘?ﬁ oif:%a“?glﬁg“(g“ﬂmg 4 “di azepan-1yl)
ni cotinamde A mxture of 2- (4-((2,3 -di hydrobenzo [b]
[ 1, 4] di @xi B Gnypqunetabydriling to dnylomzeipdaims 1-to Y Jhereotn ishitrile (1.36 g, 3.88
mmol), NaOH (70 % 25 m) in EtOH (25 m) was heated at 140 OC for 10 h.
The n‘ixéur red int ter, apnd extracted wwth EtOQAc (3><10 m ). The
conbi ne gg qunafg?cgd\%g%mﬁ?rpédwgﬁﬁ Tevaporated to give 0.64 g of the
title copR@ier dih;NVR (DMSO-ds): d 1.84 (m 2H), 2.63 (m 5H), 2.87 (m
2H), 3.51 (t, 2H), 3.59 (t, 2H), 3.92 (dd, IH), 4.23 (m 2H), 6.62 (dd,
IH) 6. ZZlS(—Eﬁ?HziH) 7.29 (s, IH, 7.52 (d, IH, 7.54 (s,IH), 8.10 (d, IH).

LE 4 (4 ((2, 3-Di hydr obenzo[ 6]

di é%(l n- -y1 )methyl)-1,4-di azepan-1yl) pyridin-3-yl)methanol Step A
2I (4 ((j(Zs @z[ﬂdfﬁlldfec(benzow] I )

4] di oxi.n met hy| i azepan o} N}, C i d, The agueous ase

From t habdbBv Bl kel nERe Kb R e RIS CARILTEr Sl B IR chc
(3x10 nmg, %I@Terll’a@(g@-l@%jk&?g hﬁ%%%élﬁo@(cﬁ@ém@l e(mmbak@@-(@@},v@NQ 27 g

of thet| oduct 2H), 2.62 (m 5H), 2.80
(m 2H) (R32NQC(-C6)@H)1 (Ra)zBB(Q'—tO) szuryla 92 (dd, IH) 4.25 (m 2H), 6.73 (dd,

(2 (4 (%2 éﬁd“ﬂ%“r’bg%hgé)@@ Wydz{?d’%gkutgﬂéw)ni ﬁyl):l 4- di azepan- |

-yl) pyr RgdsH (G-ghhnst hiegiehylJo a suspension of LAH (0.10 g, 2.63 nmol) in
dry THF (3 m) was added the above obt(f% g,gd nicotinic acid derivative (0.19
&

g, 0. 51 Reiwlipdepandpnily pHrachnscyenee, iy 5% ni xture was heated in a
mcrowa\ﬁ;? r@%ﬁ jor at 80 C for 10 mn. The reaction mxture was poured into
ice water "arfid extracted with Et CAc (3x10 m). The conbi ned organi ¢ phases
wer e drirgid 1and. evaporated. The crude product was purified by flash

chromat ography (gradient of DCM and MeOH) to give 0.1 1 g of the title
conmpoun 1H 2.7 (m 2H), 2.93 (m 6H5 3.45
(m BH), maonemuﬁg%%%%%ﬁﬁm@ W?‘fl%s (m IH), 4.68 (s, I1H), 6.83 (m
4H) , 7.5@5(@-, IH), 8.20 (d, IH. EXAWPLE 41: (

)-(2-(4-((2, 3-Di hydrobenzo[6] [I,4]dioxin-2-yl)nmethyl)-I,4-di azepanl -

yl ) pyri & is- Bcﬁt]):ﬁret hanol Step A ( )-Methyl 4
2-(4-((2 3 robenzo[ b] [I, 4] di oxi n-2-yl)nethyl)-1, 4-di azepan-1yl)

ni cot i ndt & ? E%qd(z 3-Di hydr obenzo[ ][, 4] di oxi n-2-yl)net hyl

met haneBJID m‘caEare(G,l 1 ng, 1.27 nmol), nethyl

ol it Ihalpt oy AT B rw@#@ﬁzﬁﬁg& L e+

cool ed gez&x KB, E@Ggélﬁgxsyh gm VerQaykomcqmsy@mee@,r@galﬁgxw@mﬁt Q&¢. The

conbi ne act s wer tines with water, dried and
evapor at(Be),NR@;idsatkayli @) 0¥-(€+H)-or fidgl; pr oduct by fl ash chronat ogr aphy

hept Et d 7 titl d. 1HNVR (CDO 3
él 199, Reg ﬁfﬂom e C%I?‘%‘/? Ehﬁ(‘#f’”ﬁﬁj Cﬁgﬂ% I3 o1 ?%ﬁpgﬂ)n 3. 48 (t,( 2H),)
3 65 (t %@m{ gél_@g)a(@;o%ﬁenygesg?déddl H;H)8 311?213' _2?H§m 2H), 6.61 (dd,



Step B: (5)-(2-(4-((2,3-D hydrobenzol 6]
[1,4]dioxin-2-yl)nmethyl)-1,4-diazepan-1yl) pyridin-3-yl)nmethanol The ester
obt ai ned wo 20tvsswove step (71 ng, 0.19 mmol) was reducedTizons/eddd7( 28 nyg,
0.74 mml) in dry THF (5 M, reflux 2 h) to give, after standard work-up
with 2.5 MNaOH, 10 67 ng of the title48§I cohol. . 1HNMR (CDCI 3) : d
1.87-2.02 (m 2H), 2.75 (dd, IH), 2.82-3.01 (m 5H), 3.43 (dd, 2H), 3.48
(m 2H), 4.01 (dd, IH), 4.23-4.31 (m IH), 4.33 (dd, IH, 4.67 (s, 2H),
6. 80- 6. 9R; {sMnd&gdndentlysd ebctdocclitdnee, 81 A8 (uefck)alkdly . Preparation of a | abel ed
PET tracer, 15 MPLE 42:
(S) -1 -((®i808%ydr obenzo[ 6] [, 4] di oxi n-2-yl ) nethyl )-4-(3-([ Hq] -
et hoxynptdyl)pyri di n- 2-yl ) pi perazine (5)-(2-(4-((2,3-Di hydrobenzo]
1[1, 4] di oxi n-2-yl ) et hyl ) pi perazin- 1-yl)pyridin-3- yl)nethanol ( 1 ng) was
methylated with [p Clmethyl triflate in ACN (0.2 m), in the presencel M
t et r abut 9. aAreomipannhgagorsdingi® @modIvherdin for 3 minutes at 80 C. 20
Purifj cagi.og).wi th HPLC gave the title conmpound, suitable for fornulation
and use 49°&°11C abel ed PET-tracer. ["Clnethyl triflate was prepared
st arti ngzfig ooH,N-C] i odonet hane according to the procedure described in
Appl. Radiat. hot. 43 (1992) 1383. [n C]iodonethane was prepared starting
from cycﬁoBrBrﬂ@dﬁr%@éed [u C] met hane according 25 to the procedure
descri be?\ d @Q%Laﬂgﬁﬁ’%'ﬂx (B2 af81, (ERLL)aloxF(C AS)alkE ado(CRCE)alkoRy

0 t ohpounds la | sh

her ei nbetore, of Tormu ow i nteresting phar n?col gi cal
proper t i alp(Ga@alitoxy(Ey-Cayaliyihi (C140w)alkpyoe®)s FN BN (- 1fepaltkHe(Rsddhaz c
adrenocegégé) su?}}r{yﬁe and/ or an enhanced potency. Said properties are
dermof$t r dted WF e pharmacological test presented bel ow. EXPERI MENT 1:
Det er m nat iom Opﬁala%@ﬁaZA and al pha2C antagonistic activity in vitro Chinese
hanster ovary (CHO cells stably transfected with human al pha2A or al pha2C
recept or &sfUdi versity of Turku, Finland) were cotransfected with the
expressi gn.vec - §1%s) I DEW , CA, USA) were used in this
experi rreg\s.ls’%ﬁitgg%:nedg S {"A%%}éh?r& nt é:i@%g?g(t:lljgz?h%??n ab%C®/ 95 %ir

at nosphekegis OJhed cel I's were cultured in HAM F-12 nmedi um suppl enented with 10
% FCS, 25 .,mM HEPES, 100 IU m penicillin, 100 ng/ M streptonycin, 500 nmg/ m
genet? ci #1&h8T 240 ng/ i hygronycin B. The cells were subcul tured twi ce
weekly with 0.25 %trypsin and 1nM EDTA. The subculture ratio was 1:5-|

:20. The 191 aWompoRdl didordisg ehelaped, eiaeyn 2 or 3 days. Al cell culture
reagents were from G bco. %‘he day before the experinent the cells were

pl ated i @© Ml ack-wal | ed, clear bottom 96-wel|l plates at a density of

30, 000-4 ,.OQRHQ%I_[ s/well. The grow h nediumwas renoved and the cells were
i ncubat ed N ¥he test conmpounds and the FLIPR Cal ci um 3 Assay reagent

(Mol ecul &y isDgvi ces, CA, USA) for 1 h at 37 OC in dark. The test conpounds
(concentrations in cells 100 pM- 10 mMM were dissolved in

Pr obéhecByDRdderedonsi sting of 150 mWNadl, 3 nM KO, 1.2 nM Md 2, 1nM

vc\:»fi tCI h2’1; gw&ﬁs ,-@0alt), FERED atkdly AydrskM OF-CPRIGLI(D)-Caldlkbxg(Grd) ust ed

e osnblarity was adjusted to 322 ml@os@e)s th
Osnost at (@)allGIHBOIC - EHdrbkastyehalp (6 ieCagllexy (BaiCoalyidbat e legsy-(G -Jﬁ%an).
The chan [y cel lu >alhCi Hwyere nmoni tored using FLEXstation
bencht opg@éalﬂ'zph'@%ir@%ﬁ%@&%’)t RPI ntégrated fluid transfer workstation

(Mol ecul &, iPavdréafgesA USA) and di spl ayed using SOFTmax PRO version 3.2
software. Al| experinments were perforned at 37 OC. The test conpounds

di ss@bvedsiimHPr obeneci d- Ri nger were applied by FLEX station at 17 s tinme
point. Thg. f I t ; . was determ ned from
do'se-respc?r%ég%%g%@&eeéﬁyﬁﬁlé%&O?S%SECJ’%&@%%%o 10 MM In order to

det er m nen&d;agéni sm the cells were stinulated either with 100 nM

adrenal i ne or 200 nM noradrenal i ne and the test conpounds were added to the
cells at N8 25 nin before the experinent. Typically, there were four
replicates at -each concentration and seven different dose |evels. For
exanpl e, qiyf &HHE : RSmfe Gieisiti ch results were obtai ned was

t hree, 84}1(4#?&9 * 3)earc\c/:vel }Y%It\%gre t hus nmeasured to construct dose-response

r el at3oonshis); The sanples were excited at 485 nm and em ssi on was

det ect ed .5% mw th a 515 nmcut-off filter. Reading tinme was 60 s per
wel | and 4 ke gﬁglﬂ'orrul tiplier sensitivity value was set to 15. The m ni num
fluorescence val ue subtracted fromthe maxi num val ue for each well was used
in the cal cul ations. SOFTmax PRO



version 3.2 software was used for analyzing the results. Fitting of the

ant agoni st doseresponse results was perfornmed with the free Hill equation
and the IvwBQowalss@s were fitted with M chael i s-Menten e®UatAIZINI/H000Bi gna
Plot 8.0. The results are shown in Table 1. Conpound Al pha2A Al pha2C

Compound of exanple 17 2175 8.2 Conpou of exanple 36 3900 13.7 Conpound
of exanple 3 1 16929 17.6 Conpound of anple 29 12703 18. 0 Conpound of
exanple 23 1074 1 30.6 Conpound of exanple 18 41061 134.4 Table 1. Al pha2A
and al phaZdvant agoni stic activity in vitro. In vivo effects of the
conpounds of formula | can be denonstrated with the pharnacol ogi cal tests
as descrB.deand K ag°03/ 082866. The conpounds of fornula | exhibit al pha2C
ant agonist.i i VYA [ ' ' r@vi unds for
se g e GeREEL (CHCoaRIE, (6 35 Aol AR UL, R s or

condi t i aBQalkwhiehsodh-@d)akaChalo @gCaatkoxi (€ +Galkzk €a1-Co)alkoxu<er0)-, &M al so
provi ded, F e , 0d. for. the treatnment of diseases or conditions
wher € ar‘%ﬁﬁ%@éﬁgaggg@%i)&w—sg}'ﬁﬂiﬁérg[:ed to be useful is provided. In said
method a9, R ¢iiloki® (@fIeflliy?br BlArbeR®-akaonpound of formula 1 s

mamal’, €. g.

adm ni ster_ed to a uman, in need of-such treatnent. The use of
t he conpwisdd (61-Colathylibuphenybr t he manufacture of a nedi cament for the

treat ment of. di seas r _conditi € . pha2C ant agoni st is
i ndi cat ’tsbmg%ne&g@f%%la?F%C%a?cggreBrg%\i—ll %@‘?ﬁagﬁé embodi nent of * t he i nvention

t he af orgneoiim@ned di sease or condition where an al pha2C antagonist is
indicated to be useful is a nental disorder propagated by stress,

Par kinsdhisdl- di sease, depression, schizophrenia, attention deficit
hyperactivity disorder, post traumatic stress disorder, obsessive

conpul si ¥e AicsRLEGd ackOMif fo&18nSy,WHeIR, bl ephar ospasm or ot her focal
dystoni as, tenporal |obe epilepsy with psychosis, a drugi nduced psychosi s,
Hunti ngt¥m$ ©; di sease, a disorder caused by fluctuation of the levels of sex
hor nones .goa[@'gf di sorder, Al zheinmer's disease or mld cognitive inpairnent;
for exarf{)l‘e‘, 2]’f’é’nt al disorder propagated by stress, Parkinson' s disease,
depressi grs Nschi zophrenia, attention deficit hyperactivity disorder,

obsessi ve conpul sive disorder or Al zheiner's disease; such as a nental-

di sotderBpP 8pagaet: by stress, depression or schizophrenia. Representative
exanpl esp 0 - i pdl § j t.chhm o,
psychosi%1 %gggoggnt@gg%%gﬁ? ,ﬁgﬁ% O%%g%ggé(rcgﬁﬁ)%gh@. ¢ glgfggg:ﬁt ative
exanpl esCotlkgl, aloderCs)alhusy haly CiColalliaxy (ORCoalkyh éCi-S6alloxyf(CsE%-. Kd¥.nones

i ncl ude, e.n | j.m t r nstrual syndronme and hot flashes. The
corrpouna@ggﬁ\r’&hécﬁ)ﬁ%gn{W'ggﬁakeﬁéﬁ&ﬁni stered, for exanple, enterally, .

t opi cal Iy, RIH, RRIRELFCd,Yallb) ofBad®xAiC,aTyyalRylar maceuti cal fornul ation useful
for said admnistration and conprising at |east one active conpound of

f or mf a Rs isdl.dRaCnrtlelipr plagnyli acceptabl e and effective anobunts together

wi th phagmac icall i Sg .iers and/ or excipients known
in the erii ' ﬁﬁépe%lg%r&?&aag%égé%megﬁ%rﬂ gﬁ rlsn%@glgﬂ’cal formulations is known in
the art.milke; &dder apeuti c dose to be given to a subject in need of the
treatnent will vary depending on the conpound bei ng adm ni stered, the

speci es, e age and the sex of the subject being treated, the particular
condition being treated, as well as the route -and nethod of adm nistration,

and is egﬁiA%OQ,?Bgﬁdngggi tok1B8] §Qbhetdh! | €d in the-art. Accordingly, the

typi cal dosage for oral admnistration i.s from 10 ng/kg to 100 ny/ kg per
day znd XosOparenteral admi nistration from1 ng/kg to 10 ng/kg for an adult
mammal . Jhe ounds of the invention are given to the subject as such or
in combi & TION'2MIt h one or nmore other active ingredients, each in its own

conposi t AOB, Pran8®we 0 al |l of the active ingredients conbined in a single

conposi tion, and/or suitable pharnmaceutical excipients. 5; ta}tl)'@
phar maceRt isdwlogesd CpiCeirlleyli Gotero@kenh Bgdorptarte)allizk Cek iﬂﬁ‘?é - and

formul at 5801, halo(C;-Cs)alkoxy, halo(C1-Ce)alkoxy(C;-Cg)alkyl, (C;-Ce)alkoxy-(C=0)-, CN,
30 (Rs)N-(Ci-Co)alkyl, (Rs);N-(C=0)- or furyl;
R; is H, halogen, (Ci-Ce)alkyl or hydroxy(C;-Cg)alkyl;



aids, such as fillers, binders, disintegrating agents, |ubricants,

sol vents, gel form ng agents, enulsifiers, stabilizers, colorants and/or

pr eser vatwoes1ofisgoseonpounds of the invention are fornul aCEdIiony/@odsage
forms using commonly known pharmaceuti cal manufacturing nmethods. The dosage
forms can be, for exanple, tablets, caggules, granules, suppositories,

emul si ons, suspensions or solutions. Depending on the route of

adm nistration and the galenic form the amobunt of the active ingredient in
a fornul R isdd, (chmﬁbqlkylmaphmyirary bet ween 0.01 % and 100 % by weight. A
person skille |nth art w r.eci gt et .the enbodi nents described in
this appRe&atidshendsnt %teﬁﬁllj?‘fciuéedlcgﬂlf Gﬁ%@%ﬁﬁdﬁ ng fromthe inventive
concept. nAsPerspn skilled in the art also understands that the invention is
not limted fo the particular enbodi nents disclosed but is intended to al so
cover nodiifl.cati ons of the enbodiments that are within the scope of the

i nvention. CLAIMS 1. A conpound of fornmula I, wherein Xis O Sor CH2;, Zis

-[ CH 2] n- i ly C or N provided that at | east
{hr ees bt 1% ﬁB“ ofpoltnd Aekoli %?"c&;l&%@’. 's;ﬂlﬁ‘i?«a}’hm ogen, hydroxy, (G -C6)alkyl.
(G - C6) alXkiexy, hydroxy(C -C6)al kyl, (Cl- C6)al koxy(C i-C6)alkyl, halo(C
i -C6)al koxy haI o(C i-06)al koxy(C i-C6)al kyl, hydroxy(Ci- C6)al koxy(C,-C
6) al kyl , Z( raI koxy( Cl- C6) al koxy( Cl- C6) al kyI (Cr Co)al koxy-(C=0O -, CN,

Rs) 2N- 6) al kyl, (Rs)2N-(C=0 SH—CrCGIkI
gydzoxytd(gbzﬁkd@dre% C)i C)é al (kyl) (0(< C6gal koxy ( Jalky

i - C6) al kR iShalq@en0B)slRsikyl, d@da&p@,h@émv@rcﬁq@ (€cColalkosy&iky! |

(S BB el Ll G SRR e Y By oo

phenyl ms)mmab@)gﬂdyl (RMNQWO)(@fu@m) al kyl, (Cr ©g)al koxy, CN or
(Rs) 2 N- I ndependent |y at each oc lﬂ ?(n]r(;e H (CC 6)al kyl or
(Gi - C6) aIRkéﬁ(I;I(]@1039n6§%r@§)ﬁlkylrﬁrl}§’d5’xy@1066?1 islor 2 and pis 1 or 2,

in [abel gd I or a pharmaceutically acceptable salt or
eé’%l b @Gﬁﬁkﬁdor REAN;

ester ther rovisos, that a) Rl, R2 and R3 are not

si mul tanmushqdepbndamly\,hmmmoccslr@wanﬂ or1-68)akkyl; R2 and R3 is H, then the
t hi rd O‘Rl nd R3 is not hal ogen; c¢) the conpound is not

|- ((2? ﬁ)pd%‘genzo[ 101, 4]dioxin-2-yl)methyl)-4-(2-

met hoxyptﬁqglyl ) pi perazine, |-(chroman-2-ylnethyl)-4-o-tolylpiperazine or

| -((2,3- di hydrobenzo[

101, 4]d|0X|n2yI)nethI -4- (6- et hy] pyridin-2- pi A conpound
accor di ng3 té\‘éql%l?(’rWiaC‘Wﬁ ipgitorclgim d, pergin tae ?JHB g‘@ i:ﬁ%éét%) any one of

| 1 - di t
¢ ng' ™y ggob]e_}i\%ﬁ@i ﬂmmﬁ%?l%{i?tgﬁm%@ragn ﬁyle)&n'i@éf@ngd (@sording mcgoﬁzé
accor di ngiltydrabeyzajbl1 81dictiai2ag)ethpl)giperanior ley Bphenylmethasol, K(@shpound

sccordi gtz AgigrB e bt R E IRy Defep GRS ¢
N, B D 2 G?BI%bgﬁzoﬂ] 8 &]dliﬂmmtmﬁah 1{fiber&indbfenzdiiiril€ (B 4l(kBey

hyd G- "C)alkyl, h I (C 1- CG
hgl (r)?)(()y( @11@):13111@@@{]@1 Jpin yl)met@ylslggyrgzlpz)gyl.)% a o thepamine, d FA? %(% 3-

(RS)ZN(%}? al k Eé‘l)"l al e G0) al ky!
or hydro %c}b éél ﬁﬁétkg?ﬁl Et%‘x Yl'%le'ng]ﬁen §l‘{% }@iﬂ@ﬂﬂan e
i ndependegm,3 &1h§tﬂroﬁaﬁ:d@[ﬂ{:nm]d$dm&2-§ﬂbmhﬂ§a4 (@-(?&bkyh@thyh)plﬁn@l,)plamazme; (& or
2. 8. A conpound according to.cla V\/r]
25  (4-((2,3-dihydrobenzo[ b]?l 4]d10xm— -yl)meth )pxperazm— ~yl)phenyl)propan-2-ol, 1-
((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-4-(3 -(methoxymethyl)pyridin-2-
yl)piperazine, (S)-(2-(4-((7-fluoro-2,3-dihydrobenzo[b][1,4] dioxin-2-yl)methyl)-piperazin-
1-yh)pyridin-3-yl)methanol, (S)-(2-(4-((7-fluoro-2,3-dihydrobenzo[5][1,4]dioxin-2-
yl)methyl)-piperazin-1-yl)pyridin-3-yl)methanol-HCI, (S)-1-((7-fluoro-2,3-
30  dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-4-(3-(methoxymethyl)pyridin-2-yl)piperazine
' “HCI, (S)-1-((2,3-dihydrobenzo[5][1,4]dioxin-2-yl)methyl)-4-(3-((2-



Xis QO Zis -[CH2]n-; Ais Cor N, B Dand E are C R is halogen, (CG-C
6) al kyl , (G -C6)al koxy, hydroxy(G -C6)al kyl, (G -C 6)al koxy(C - C6)al kyl,
hal o( C r wB)alksgosy hal o( G - C 6) al koxy(Ci - C6) al kyl , (C, PCTaImbkanoys7( C=0) -,
CN, (Rs)2N-(G -C 6)al kyl, (Rs)2N-(C=0O)- or furyl; R2is H, halogen, (G-C
6) al kyl or hydroxy(C]-C6)alkyl; R3 is (G -C 6)al kyl or phenyl;R5 is,

I ndependently at each occurence, H or | -C6)al kyl; mis O; and nis 1 or

2. 9. A conmpound according to claim8, wherein Xis O A B, Dand E are C

R is (Gluogtthdksynethy)pyidin(dyDSedratiky 1-(2(Tiich®yeheoxy¢a(2,3C6) al kyl ,

hal o( G | k Cl- | k G -C 6)alkyl,, (Cr ©6)al koxy-(C=0)-,
Cﬁl OgRs)‘gﬁi‘f’l OX%%]B%]%O(XRS% a %perﬁﬁm%&f%{&é |(s H 02 ahaIO)(;éeﬁl Ré i s
H RS 'Sdlhydwﬁd@l%{%?nt AMiKin-2 38 ARA)MI RS- 1 B Rh il 3- %M&Hﬁﬁbh g}lazqw and n

is 1 or 2. npound according to clalm%& wherein

2ln-; A ((&mihyarotmnao{@] [, ﬂdd@xm-mnmeﬁlyhamge@m-l(ybpymhe)%ylmwhanol (5)-1-

g)C;l 3]&( 2@%&@%@% ﬁoﬂ&@é : -yéjna 11&5"— -P{’-@é&gﬁ;’% X})@_@ﬁﬁg&eﬂggl o(d-C

(R5)2N‘((@.)'IQ@B&hKydrobdrBSDb?NA(]G}'ﬂn2-@[)rrfetlfyld4(1?2 is Hor halogen; R3is H

each occurence (G -Co) mis 0; and n is

R d tl
T or 2 n({rge?eq&ygg imgnﬁ)mﬁfeﬁm@ ($o2 &ﬂ%ﬁﬁllhxﬂr@eéiq{bﬁ Adiexinz2- s [CH 2 n-:

nyar oy (e e el DRI R A Ep R e BRI o o

1- 06) al |<§d)ﬂyc{tliyl§34%3Mﬁquﬁ@h}@pﬁjléh@xlyplpﬁame (1@2,3{ R5) 2N- (C, - C 6) al kyl ,

hyat By (e Al e Bihe e By T srocpek i SbkerbLpnerelrent 1y

each oc ~2-F ndth {1624 =(CRheek 1)phdhiyl Rides(J-(4-((43- A conpound
accordi Ic‘:l('éﬁl?)gpﬁél za?lm éhﬁ{%he(?gl n IJ{(M(:ymeiHy)ﬁ y)ﬁlﬂﬁr B (D( ((S are C R is

hal ogen, dipdrolapal Al 4]d(c@m@a)lhm¢bxaplpqﬁwﬂ R @ﬂ@@@nﬂynethanol (2-(4-
(5 o S Do A )l S SRR
furyl; R2-(&3-Hilbalegan|s]TL4]dmxi-Ry)methyhpiteeei- Gyl -Bpetoplienyl)methanol,

15 (S)-1-((2,3-dihydrobenzo[b][ 1,4]dioxin-2-yl)methyl)-4-(2-propylphenyl)piperazine, (S)-1-
((2,3-dihydrobenzo[b][1,4]dioxin-2-y)methyl)-4-(2-(trifluoromethoxy)phenyl)piperazine,
(S)-1-(biphenyl-3-yl)-4-((2,3 —dihydrobenzo[b] [1,4]dioxin-2-yl)methyl)piperazine, (S)-1-
((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-4-(2~(furan-2-yl)phenyl)piperazine, (S)-ethyl
2-(4-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)piperazin-1-yl)benzoate, (S)-1-((2,3-

20  dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-4-o-tolylpiperazine, (S)-1-((2,3-
dihydrobenzo[5][1,4]dioxin-2-yl)methyl)-4-m-tolylpiperazine, (S)-(3-(4-((2,3-
dihydrobenzo[5][1,4]dioxin-2-yl)methyl)piperazin-1-yl)-4-methylphenyl)methanol, (S)-(3-
(4-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)piperazin-1-yl)phenyl)methanol, (S)-2-(2-
(4-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)piperazin-1-yl)phenyl)ethanol, methyl 2-

25 (4-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)benzoate, (2-(4-((2,3-
dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)phenyl)methanol, 2-(4-((2,3-
dihydrobenzo[5][1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)nicotinonitrile, 2-(4-((2,3- r
dihydrobenzo[b][1,4]dioxin-2-y)methyl)-1,4-diazepan-1-yl)nicotinamide, (2-(4-((2,3-
dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)pyridin-3-yl)methanol or (S)-(2-

30 (4-((2,3-dihydrobenzo[b][1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)pyridin-3-yl)methanol.

16. A carbon-isotope labeled compound of formula I according to claim 1.



R3is H5 (G -C6)al kyl or phenyl; R5 is, independently at each occurence, H
or (C-Co6)alkyl; mis 0; and nis 2. 13. A conpound according to claim8,
wherei n XV020100/058064 is -[CH 2]n-; A B, D and E are C, RCTiF0bgbogen, (d-C
6) al kyl , (G -C6) al koxy, hydroxy(C C6)al kyl, (G -C6)al koxy(C 1- C6)al kyl,

hal o( G - C6) al koxy, hal o(C, - C 6)al koxy(Ll-C6)al kyl 5 (G -C 6)al koxy-(C=0) -,
CN, (R5)2N-(C,-C 6)al kyl, or furyl; is H halogen, (G -C6)alkyl or

hydr oxy”™ -C6)al kyl ;R3 is H, (Cl-C6)alkyl or phenyl; R5 is, independently at
each ocaqr encempdhndrac¢dzidingay alaky |1, wherirOthe apipoundsis 1S)-14(2,3A conpound

accordin to cI erein X is Q 1B« D.and E are C... i s hal ogen,
(G-C6 %g][%éﬁgﬁw DSy B¢ Q[r %Qﬁwmetﬁﬁpﬁéﬂ OXy(C 1- ]
Co6) al kyl i) ?I&ﬁg C 6) al koxy, halo(C 1-C6)al koxy(C -C 6)al kyl, (G -C
6) al koxy F CN, (RB)2N- (G -C 6)a| kyl , or furyl R2 is H, hal ogen,
(G-Ce6)alkyl or hydroxy(G-C 6)alkyl; R3 is (G - C6)a| kyl or phenyl ; R5
i's, i nddBendesmpyungtaceerdingde ¢uy eng Clﬂnﬁrl@fﬁ fer Byeds@medigamanty; and n is
2. 15. A corrpound according to claim1,. wherein the conpound is nethyl
2-(4- 4

(I )Sf)((aﬁlzgoa %chf ?i f%?(%rg r%ﬂ) h%ﬂ?/%j‘?f él:g]riz'éolz 15) LY RE REHAEAIGS a disease
1,4]di @Xh@oﬁdﬁibﬁﬂi&iefﬁ/dn)a[lplﬁﬂ@ﬂitagonﬂs{ gl lmIcemgutq betsedwol , 1-((2,3 -
i hydr obenzo [b]

4] di gxi n- 2- nmet h hen razi.ne,
5y b SUMROTGLPATHEID SIRLLD: YEFTRG: IR Bl HER R a1 e,
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((2, 3-di hydr obenzo[
>][1,4]dioxin-2-yl)methyl)-4-(2-(trifluoronethoxy)phenyl) pi perazine, (S)-
1-(b|phenybzﬁumbwm4 ((2, 3-di hydrobenzo[ ]] PCT/F12009/000097

1, 4] di oxi n- 2-yl ) net hyl ) pi perazine, (S)-1 -

((2, 3-di hydrobenzo[ 6] [1, 4] di oxi n- 2- yl)ﬁgthyl) 4-(2-(furan-2-yl)phenyl) pi per
azine, (5)-ethyl 2-(4-((2,3 -di hydroberizo [ b]

[ 1, 4] di oxi n-2-yl ) net hyl ) pi perazin- 1-yl)benzoate, (S)-1-((2,3 -
di hydr olredepalr s¢lkttive] RIEDxhcer 2odbdiit inydnimdl-and hohph (PEJestadiesie, (5)-1-((2, 3-
di hydr obenzo[ ][I, 4] di oxi n-2-yl") met hyl)-4-wtol yl pi perazi ne,

5 3-(4- - dj hydrob
L1 7 it A s edongmppprpecaring fo gmyons ofsleiys bR RT3
(4- ( (2, 36%%’&9%91%&?&%‘ FP?I tBder compound in ammal and human PET studi
[1, 4] dIOXI 2-yl)met hyl ) pi perazin-1-yl)phenyl ) net hanol , (S) 2-(2- (4-((2,3
-di hydrobenzo [b] [ 1,4] dioxin- 26yl)nethyl)p|pera2|n I-y henyl ) et hanol ,
met hyI 27. (Mcgapodd-agcondinedb stio X b}vh[exlslmqh@ icosapauRd i3 |($r( «%f

{
[1 aPdi G %bew%‘ﬂél[? Rdiping2- Xf)ﬁleg‘z@ Lo, *c;%&ﬁ&ﬁ@@w &2 2-(a-((2 3
di hydr obgpzserdane. [ 1, 4] di oxi n- 2- yl)nethyl) 1, 4-di azepan-
l-yl)nicotinonitrile, 2-(4- ((2 3- di hydrobenzo[ >]

[ 1, 4] di oxi n-2-yl)methyl)- 1, 4-diazepan- 1l-yl)nicotinamde, (2-(4-((2,3 -

di hydr obenzo [b] [1,4]dioxin-2-y|)nethy|)- 1, 4- di azepan-
1-yl)pyridin-3-yl)nmethanol or (S)-(2- (4-((2,3-di hydrobenzo|
]1[1,4]dioxin-2-yl)methyl)-1,4-diazepan-1-yl)pyridin-3-yl)nmethanol. 16. A
car bon-i sot ope | abel ed conpound of fornmula | according to claim1.17. A
conpound according to claim 16, wherein the conmpound is (S)-1-((2, 3-

di hydr obenzo[ 6] [

1, 4] di oxi n-2-yl)methyl)-4-(3-([11C] - mret hoxymnet hyl ) pyri di n-2- yl) pi perazi ne.
18. A compound according to any one of clainms 1 to 15 for use as a

medi cament. 19. A conpound according to any one of clains 1 to 15 for use
inthe treatnment of a disease or a condition where an al pha2C antagonist is
i ndicated to be useful. 20. A conpound according to claim 19, wherein the
di sease or the condition is a nental disorder propagated by stress,

Par ki nson' s di sease, depression, schizophrenia, attention deficit
hyperactivity disorder, post-traunmatic stress disorder, obsessive
conpul si ve disorder, Tourette's syndrone, bl epharospasm or other focal
dystoni as, tenporal |obe epilepsy with psychosis, a drug-induced psychosis,
Huntington's di sease, a disorder caused by fluctuation of the |levels of sex
hor nones, panic disorder, Al zheiner's disease or mld cognitive inpairnent.
2 1. Anethod for the treatnment of a disease or a condition where an

al pha2C antagoni st is indicated to be useful, which nethod conprises
admnistering to a mammal in need of such treatnent an effective anmount of
at | east one conpound according to claiml. 22. A nethod according to claim
21, wherein the disease or the condition is a nmental disorder propagated by
stress, Parkinson's di sease, depression, schizophrenia, attention deficit
hyperactivity disorder, post-traumatic stress disorder, obsessive

conpul sive disorder, Tourette's syndrone, bl epharospasm or other focal
dystoni as, tenporal |obe epilepsy with psychosis, a drug-induced psychosis,
Huntington's di sease, a disorder caused by fluctuation of the |levels of sex
hor nrones, panic disorder, Alzheinmer's disease or mld cognitive inpairnent.
23. A pharnmaceutical conposition conprising at |east one conpound accordi ng
to any one of clainms 1 to 15 and a pharnaceutically acceptable carrier,

di l uent and/or excipient. 24. A pharnmaceutical conposition according to

cl aim 23 wherein the conposition conprises further at |east one other
active ingredient. 25. A | abel ed conpound according to any one of clains 1
to 15 for use as an al pha2Creceptor sel ective PET tracer conpound in ani nal
and human PET studies. 26. A 1 1C | abel ed conpound according to any one of
clainms 1to 15 for use as an al pha2Creceptor selective PET tracer conpound
in animal and human PET studies. 27. A conpound according to claim 26,
wherein the conmpound is (5)-1-((2,3- dihydrobenzo]
1[1,4]dioxin-2-yl)methyl)-4-(3-([ p C -nethoxynethyl)pyridin-2-

yl ) pi per azi ne.



