NOVEL BENZYL( | DENE) - LACTAM DERI VATI VES Background of
the I nvention The present invention relates to novel

wolzeoszophfoodene) - | act am deri vati ves, to inter nme@®caliBx05/000583
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their preparation, to pharmaceutical conpositions

contai ning themand to their nedicinal use. The

compounds of 't NRGVEP BNz v] YA LETARCDERIOATRIESCE T Ve

ant agoni sts, invVerse part] al agoni sts of
serotonin 1 (5- Eﬂ;@&ago hpluention g |y, of one

or bot f'l'hé)bretdim‘;|@e%ﬂklﬁé@to&ovéﬂi&uﬁyl@ﬂmembtbm deliasigesf ioastermediates

fﬂr?éur prc{%)gpaggé ol aiarr;l—&%}ftlc%r ceontﬂ)%%ol\l\ CBQ%IIB biﬁ\%@%ﬂ I%s tlh\sltre medicinal use.

d|T§© ICG@POUQ"QID) th&mﬂe&‘@nh@venﬁp% mCtsllée seleglive \ghtagpnisds. Soyersg agonists and
a@@rrﬂhlsergomgts 8iNder6NH S15-HF,) I'é&ébt&@tsfbdmﬁ’déﬂiy BedrR dr BEHGEEe 5-HT s and 5-

ey s 6] B Sbeah B o s BREAH SRR copression
p @bkietg, nbdessive gempulsih@, disbfet (O¢lé)f andtiep digordérk yor whick@xdrHT, agonist or

a%ﬂta?%@’srt @XMdicated and have reduced potential for cardiac side effects, in particular QTc
substi t ut ed- 1- (4-substi tuted-1-pi perazinyl)-napht hal en
e§’°'°ﬁﬁ%"°€orrpounds are referred to as 5-HT1 agonists

and antcagpedrs PatentsRidblitatibo434,6€1, tpueisheob Joh. 28, gioai,mefers to 7-alkyl

d . )
LSS ShE B Bl a0) SORIGER Gy P SeABRAEL e compouncs

23re 1ggeRd toeﬁ%r%HT1oaQ°ﬂ'SE§n§fﬁﬂa§maﬂ‘Ert'séﬁ usﬁaﬂ E?géhmttr@atmeahef migraine,
MepressonS ety §dhizophrdnid, 4tredskemt phibt ed- 1- pi per azi nyl ) -

ht h
Bﬁgl itc?t %g%g’r\/%%@ﬁtsgfgﬁéon@z}ﬁ hg,g&ghw raﬁg\}th%ZZ’S’T%g%fers to 7-
r eifhgybstityted, na palgrikiede CR‘,“IdI v Methpsy a§Jb§"tH¢q1‘&‘g@iﬂsﬁv@d-1-piper32inyi)—

andprfdichao Bd Sdefinl 5-BE], ngsmi thérapdugs. WO 96/ 00720,

publls fer ht byl he S

usef ul ng-l—ﬁ‘?.bl'ﬁaé'%l\g?) %ﬁbﬁq ntpé{égh?dst B égT %Eﬁ%lrfe %’oﬁapmhalene
WBei7VaBG8 63 5-HJu byanisteeand@ptagorists. 1997, and WO 98/ 14433

publ i sheg pAdBﬁcatl(% W@%@O?@@f &J‘bh;hgd rygh. a1t1e‘4996 refers to naphthyl ethers as
benzyl ( Idenﬂ%ﬁﬁ act am deri vatives having utili ty as

é‘ﬁ%fH'or’f*ﬁEra& fnd aROARISS. Eur opean Pat ent Publi cation
701, 81PCTppublidatidre w AgI368670 pulliBBE] OrteDen o7t and MO 98/@4438, published
5- 0 i N .couhi

‘\—#Br@% t@‘e egsrle%ﬁg b@rq%ﬁlggr%) Zé%%g{n&gtgﬁlg% I%?an gxpgy\%st &yawotherapeunc
7-aﬁﬁ”tt=hoxy 1- (1 pi per azi nyl) - napht hal ene as a usef ul

5 HT1 |Eu@>@6&§1\ PiteritF@blicatidrt 7021829, fublihe® MSerzmt ®FO6N refers to the use of 5-
E%oms?s dé\lgi ntaPonls?ﬁn [ofo] gnatlon ghDg%tHT re- ub%%es mﬁ’glt g1991)

erotoni n
rrpl i c&llenoprs'et aNgaierssto éﬁwoah&(B@hq@¢lwl)mapmw¢ms a useful 5-HT,

?an%Fm théir é&&&@mng@E@f&.ntnbcbﬁi&s'pbmmgmg%b O@AV 22, 25-36 (1991).

ect aSSQCI at ot onl n
appet i t rgla ?)raétécie] Oﬁnero{gﬂléwr #ﬁ?eé)éouT af:F'B Implsca |ons Heurgsmence and
Cc &eblavivai Stavlews/ Ty (SOt4EN DAL, efdrett the mmologwwws @ssociated with

a@éﬂo%h‘\weééﬁ@Fs%%‘Md@’@apBﬁft@ﬁﬁpregm H’r%rmd%gﬂb%bﬁr%érdﬁ:vascular/hypotenswe
di sease, Parkinson"s di sease and Hunti ngton's di sease

pERocR BIoPR BB 1CEP BT YE). SEBI SO RSP & RS RozneReer' 1ggase Parkinson'
r efsease d4no Huhtglos's diskasa. 5- HT10

PCT publication WO 95/31988, published Nov. 30, 1995, refers to the use of a 5-HTp

antagonist in combination with a 5-HT,5 antagonist to treat CNS disorders such as depression,

generalized anxiety, panic disorder, agoraphobia, social phobias, obsessive-compulsive disorder,
post-traumatic stress disorder, memory disorders, anorexia nervosa and bulimia nervosa,
Parkinson's disease, tardive dyskinesias, endocrine disorders such as hyperprolactinaemia,

vasospasm (particularly in the cerebral vasculature) and hypertension, disorders of the



ant agoni st in conbination wth a 5-HT1A antagonist to
treat CNS di sorders such as depression, generalized

wW@mos/e4000 pani ¢ di sorder, agoraphobi a, social ptWiBE2665/000583
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obsessi ve- conpul si ve di sorder, post-traunmatic stress

di sorder, nmenory disorders, an@rexia nervosa and

b%st{r&ht@stmglr tYé%:? @ﬂeﬁé’ac{héhd%g%‘ n‘ﬁb&l% §§@§§qﬁeﬁoﬁra% V\@olved, as well as sexual
dyskinesias, endocrine disorders such as

hdMseiretioal act i naeni a, vasospasm (particularly in the

cer ebr @l Maias etHl. 2. WeGocient] 68Y1)EZ0BE08 (1996), Bdv@QEURS that@biministration of
RGBSR 15 0P g ML S8R Al mon rprsen
dy sfeghioprayemerGin vl dneatment ofhumarg ceretpglian @etirsnp Mdifgceted syndrome for
2QRer?0estabishR) theRY & svhigbRd that administration of

agoni sts sel ective for 5- Ar tors or r pot .
ST 2N cEAen! TP REB A R TR e Se oS Reiy iszine anc
i thjprmoxpd e tdetivatitdsavhich @ed diatmneéd ofbe lusefalfordies tedatrhérdr
at axi agp. @gﬁgltifaceted syndrone for which no
establlsﬁe therapy is avail abl e. European Patent
Publ i cation 666, 261, puBHMEBKASthelaverdion 1995 refers to
t hi azi e megdnt ilveatian rplaek totenedider@tiaotass offtheforrauie)
clainmed to be useful for the treatnent of cataracts.
Summary of the | nvent i onRthe preséht invention rel ates
to benzyl (i dene)-Ilactans |of the fd nU|%§| wherein Rl
is a group of the form &Y OFG&2 UYegpitted bel ow, Gl
& ais zero to eight; 0 t/hree; R6 is
sel ected fromthe groupy/cg 7l of hydrogen, (Cr
C6) al kyl optionally substituted with (Cl-C6Jal kOXy or
one to three fluorine & oms, or ((C -Cral kyljaryl
L Byt i i1 h thyl, or
\ﬁ@@é‘?}ag‘r {?P’e"(@:{ﬁy&éﬁ"g%m eér Z’Irﬁ tgﬂ%ét??el{égjrq{;ar yl noiety is
sel ected fromthe group cgmsisting of pyrréyl,
pyri m dyl, benzoxazolyl, enzothiazolyl,|
benzi soxazol yl and benziséthiazolyl and qus zero,
wherei n saij yl and

one, two, three or fourg

het eroaryl noieti @Rﬂfu}y&pt' nal | yRbY, sptbstijtuted with
one or nore substituentsy| pendent |y eeted from

t he group consisting ofkgﬁloro, fluoro, bfono, iodo,
(Cl1-CeJal kvl1l (C1-CeJal y, trifluoro I, cyano
and -SOQ (Cl1-Cb)al kyl, wherein t is zero, one or two;
each R13 is, independentGy, (Cl-C4Jalk of’a

(C1-A4)alk Heq t_bridge fromone of the ring carbons of
t he pi &raZiheor pi peridine ring of Gl or @&,

r espectiivehsg/to threeit he sane or another ring carbon or a

E;il ng nit Tsoé&%ete@ffr{)&hﬁ‘? Qﬂo@;ﬁ&@%isfﬂ'@ &rhy%f@‘{ :(dlc%?ankgli Stlorlly substituted
.0 , respectlv , avli Nng anayval ondi n . .
STELC Pk e i BrgPH R Bros, STGROTRYONEE TeFPE e on moit s
sphrengt napbthilaen egereanyl-6eti t, atherinbtbe detagaryi meiety ¥6 $edected from the group

hYSEREEF pfritly O bimidyl, WRhLxaBlyP BBhzolnR88lyl, 5h8&ezolyl and benzisothiazolyl
(G il Aydtoxy, (Gl CoJal KOXy, -6V C fOal kyl |

WAKY Ei3 gerp gne. twartree gifauroandywjigrein m@n%petgr@%@qﬁlp&@?y optionally
ebe ubefitutet Gith Btieloraingle Ridtitushtssietiependedtly saedep dnaehd frpup consisting of
f Eh%%%%qggrﬂo ic(dgl(c%é])ak%%bi-cﬁgl?d}y,ltriﬂuoromethyl, cyano and -SO(C4-Cg)alkyl,

wherein t is zero, one or two;

each R"™ is, independently, (C;-C4)alkyl or a (C;-C,)alkylene bridge from one of the ring
carbons of the piperazine or piperidine ring of G' or G, respectively, to the same or another ring
carbon or a ring nitrogen of the piperazine or piperidine ring of G' or G2, respectively, having an



and napht hyl, wherein said phenyl or naphthyl may
optionally be substituted with one or nore

WO smbspisbuent s i ndependently sel ected from chl BE€DIB2005/000583
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fluoro, brono, iodo, (Cl-C6)alkyl, (C C6)al koxy,
trifluoronethyl, cyano and SO:(SCrC 6) al kyl wherein t

' Savgﬂb% boﬂcﬂﬁg Qt'é 5rvf@a n% ﬁzﬁav"n cﬁrﬁid i a(ﬁ] hé@gﬁﬁ&ﬁruc%t rrévmg an available

nitrogen to wh ey are ‘a orm a
7 l?ﬂ@ﬁ*ﬁ%?'@d heteroal kyI ring that may contain from zero
t o fourx ehwrifdeh, odifrs alLes! Bemb,r ieds, myarrooc;arcs)awl hytrox@net-Ce)alkoxy,

0oX | SheVdih O =) 11

str%f?gh(t:“lr\)?ﬁp(a‘fvrheret')?é/I F%{ffxoﬂ éﬁwf’\li\eﬁ Rad% @NE cl oaI kyl, or

ar yI veeh of R“FRY’ @ng)ﬁezf ieselpitsd, fr@menbﬂ”tﬂylfro"bhydrqasn i(§+-Ca)alkyl, phenyl

h d &ﬁyl WL s 8d Q)hérﬁfl 3rer'iéﬁhttn§l rhdyf &fﬁorﬂa‘ﬂﬁj b8 sh@sututed with one or more
y ro

L B et R M e s i, (S, (Cr-Caakony
h ettiftomartethys cyano bhed-904(Gg Co)alky eherdin ft lisozera oye emtwonertR' barerR ', together
an\glthstHé f\MBgen‘% 'ilvhlcﬁ tt‘l'fz‘ey %Fé)¥da§ﬁédt *&ﬁ'ﬁ S{’iautdj7 Heﬂﬂer@@ﬂ&gﬁoalkyl ring that may

contaln two adj acent “oxyge toms or two adjacent
sufN@in IRMFRE taFRyr RERIPRPTS %ﬁfﬁd Hf’mf‘l‘fégef”o?%ftjrcﬁ”ﬁ GX¥9RRnyl ,
nap ht hyR® iyl FEEO)R) ahyreinlR i8 @s-Caatyaighp thaimer brahche alkyl, Cs-Cs cycloalkyl,
substituents
(%sayénde% s tl?fgrglﬁé gbL [‘ng'?d CaJhydr oxyal kyl -, (d
bJ al kox§-is dCE)PamRgein g '%&QQSUFWGFOO&W‘}’@PWL R*}PFY' naetr,teyl or a 5-to 6-
@%&ﬁ@r&ﬁh&&&ﬁw nr@@ﬁtaﬁ?ﬂ'@' X YA S ﬁubﬁéth!l‘blal@ﬂik kiy ltire, ring selected from
eteroc het er

b J%yﬁoxy'?rﬂ%ﬁnearr% Csyl(f: r,o\gnh(tﬁ% prov Wﬁ%?‘g}/ﬁa' rlr&gnganhot contas'lqwo adjacent oxygen
(caorﬁ;spcm adihdep! suhfur h@tnerwdymem tarh afnteetoregping phenyl, naphthyl and
i nﬁiﬁé? |rb(ay’iilﬂm§1tall)l BetsBsktititdatvith bREMoQMEe §dstittin®8ndeParfdently selected

R AT

S u@gdyplbajkcsﬂ W £y )athory-(03-Ch Jayaibalkgiy estardayelorilyl, hydroxyheterocycloalkyl, and

i n@-@%@lﬁ@ﬂ%b%ro@%lo‘%ﬁ&e\gh{ré|9 g?:lcmr(@n%l)cycB@RWoFMéter@%loQIk;ﬁ moiety may be

t er 0oar gﬁg nin rom-one
f O'U?epﬁ@qeépwgﬁ‘ﬁe%ﬁwa&”éa’qtf’ eo(%/'&e)ﬁlky' R P§"8Y SFPUBTid
sul fur,wnert B 'sfuéph)é’nﬁ)l\/lnsmtﬁwat heteﬂodryhﬁrtgareeétf yéld frihgdg may be optionally

¢ a&%&ﬁm{&’@hﬁoﬁ to t\%e %Efﬂsﬁtg%gi i\?ﬁ%)éﬁo%ﬂuﬂ iR B

éacen 1 rein eac e en
@éméﬂ%ﬁew?w' ﬁ@q)mrﬁeimmg)frornectnérteafpw h%%@@m% @@Pﬂte from oxygen,

rra.ytrdg*es ahd suar, s kipkdilse %a%at.dwhétér@mnmg chifhot &0n@fh two adjacent oxygen
L e e e R T N T LR
| i eitereatyl tsobstipent tﬂnanyﬂself by subgtitzied With fram @dae do yhiree (Ci-Celalkyl or C5-Cq
pY&ybIUbIEUI Sstitudd, ARl exaleeézo@Ihxtbma@yQ@awmknude but are not limited to,

SRand; bl 593?%4“ TG o PS5 FieBY PRSI, Ginl, soqinly,
pytletrazloyl fuq,{!u froényhy lispxazelglg uihiagdlyinydxazalyl,d asojtliazolyl, pyrrolyl, quinolinyl,
ufﬁbﬂ'@?md)flk/l bQﬁM@JzUIE/IaBé/Azofu%ﬂnallwr{om@l lndaggﬁzlg{jéﬁkmyl phthalazinyl,

|ndo I zi nyl, phthal azi ny a2|n¥ triazi X
i SW”H%?&Y&YI trlalglmll1 n?P'"dQMacﬁuﬁﬁﬂl ycrxadl? y‘JSIZ dpl?;olyl thiadiazolyl, furazanyl,
thb@dtbfﬁtéﬂinyll , beheotiaameml,, bblmmaidl,w abBerxgthiazolyl, benzoxazolyl, quinazolinyl,

#}lﬁn(&gfn phenydhthyn(ﬁﬁﬁ ot r& %pcqulnolgbenﬁ?rtaf;&/d?gqgln&k/l dihydroisoquinolyl,

ui'nazol |n
natslfﬂhbf?fP'FQﬂUm'b" b‘ﬂ‘??fy'd'r %’EHWTFP@W&PYFO‘P@X' W e eraingPyh or.
di hydr oive&tiai 804 Yhenytl, elap@hy bF Qlefasiti rmad; Yéach b@mszgumw be optionally
fug ﬁ&é; odwﬂ‘y Bytl;r%g %gysﬁ un;'n? m%g;l)éﬁ a&ht l}(oglzeg(?cp gromga) Ig&orﬁe formed from

n?qhthyl and a5-to

ar
aT(QHf)ph@N 'ﬁ@y ors@o 619G+ nenereyn 581BRE Mmréuew(tn HCONR"R'S wherein R™ and
t ht'e @reS BSHehden@ b Sediddtee (elatiidiky SRl Bek@ dorf K'OBhd R)° together with the
| actone fornmed from-(CH 2)tOH with an ortho - COOH,
whereint is one, two or three; (b) -CONR 14R15 ,
wherein R14 and R15 are independently selected from
(CrC 8)al kyl and benzyl, or R14 and R15 together with
t he- Ani trogen



to which they are attached forma 5- to 7-nenbered
heteroal kyl ring that may contain fromzero to three

wohetxmwoembons sel ected from nitrogen, sulfur amd¢TARNYSD005S3
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in addition to the nitrogen of the -CONR 14R15 group,
wherei n when any of said hetereatons is nitrogen it

mﬂ)(ro%% t8 R/Wd(l)ﬁ]l@#arx aﬁé&péc; #OW% §qo | égwb(er@d 'het%‘glﬂyl lﬁﬂé tthrmay contain from

roviso t I n cannot cont
t ejodel }haﬁﬁe‘merwgsew'ea% fram @ﬁroe%v@ S%} a@g?wge@uv fggition (0 the ntrogen of
a&momﬁ Grim, 2nSRIGQEREA I%w oW@@«n @btBrodtoins i Rif@genaN@ay be optionally

AT 0, PP L5 s o
6-oKyaeh efopd of brotasiacerit agjfur atnms ((S)d-)(CH()MiNRNWQ is zero, one, two or
W€ aRASORH arld 87 aRéh her Svith @leBrfith n td wm&plﬂ@)‘ijﬁr@taltté(ched form a 4-

fromh dro en_and I ®

P R N R S R G wy "GP ShRY 2N & s selected
f (mdm)emddntlytfmm?hydwgé)earleldChGI)wkw)a)i' R}fland RMTgtogétber withyhe nitrogen to which
m ! &aér@atgcﬁ)é‘a; fo‘?r?w 3 B%mbtépeh%fé?&aﬂﬁsn E%a@%a@%oﬁtﬁlﬂmom zero to four

ogen ereln e broken I'1 nes
|r'i‘8‘ief9§i°€‘s(§ﬂ{“ft?9rféﬂm ’H‘ERQB'P é“'%ﬁ’&f&"xy%ﬁ’i’d nis one, two, or
t hr ee; VeHereirath@ brakenaiaeLindicasd dpﬁor&cmﬁprabd\cs st or
optical .isamer %egr]‘ O her enbodi nents of the
i nvention relate 10 a conpound according to fornula I
wher ei 18 PRa'Maseticaly pemerighiesalt or apticabisoraerdheseri B i s
sel ect eghdreMBodrey bf ted inyhtibrihglate tEEQ:oﬂnﬁMﬁBfabéUPdu@] t8 ormula | wherein

sat d wh
Rt R CRendy G CRB T ¥R Serd L RIS Bakdt e 1 rom
phenyl ,Theinvestion @igb relateetoed eonanoind 4<C8rdDg)te jarnwall kpprein R™ is (CH,),B
nWh@Felﬁ d3|§ 26@1afld é%e@)emﬁ@h%ﬁﬁw G 9ﬁ|dyl}’l/vhere|ﬁ GLi&(d-Cy)cycloalkyl moiety

f fo{)ﬁ:‘-: &9%1 (&,g;grﬁgxcygmy ()(Buggs)%mox&é;r%&éﬁ?aﬁyl oq,ubstutueng; is selected from
C yydiapnanyly Eyclobhtgl, cycloperttyl oncyalolsexylt el ates to a corrpound
accor d'Tﬂg nrﬁgntfoﬂ ragUl atles g&??&ﬁ&u@aéﬁ d(ngHg}chﬁullﬁ'h Wh@r‘err]l P is (CH),B

IS zero a B 1s select romp eny pyr

WHEPEIND is 2p79 2AS Pds WW@&WWF"M’ EY'V’Y'h‘é{U‘Frﬁ'@ sgid 'I‘}t%°cyc'°a'ky' moiety
amevmg 40b ssabrfls, bof tseid 3 O[E btivakl stibdimiehtsl BNdetectetl Srom tetrahydropyranyl,
az eo?&gﬁ% arpn&P%Yr%gém{/ ;Hyernggyé) Feag?rwp h%l er aFLZHo“rW azepinyl, diazepinvt,
tl?k%ﬂ?ﬁ'ﬂﬁﬁb'??ermw oxeramyh P@ﬂte"@N@m@ﬁﬁnWyl oxazepl nyI

t hi azemhﬁyﬁvenw&@ls@nylbtes angl c&rﬁéduﬂ@M@U’oﬂfdgrtaWJnulaTWhérem R® is (CH,),B

g‘%%t Iag og Z\%l?? :a?n gIrBels at est%(} %?Trlﬁg%eg OunPdé/? W Srefn sagj ra%m%m<aterocycloa|kyl

Bmcasetsssis egslestedf from fetremygropgrangwyr i telydhydrafyeanexyn exatagoxy, azetidinoxy,

?Mmhg,tyegwﬁngiﬁ&@yl nmoi ety is selected from
etrah dr of ur ano oxet

opyr.anox X n o .
azetl di ﬂ it}g”tmrals Ir?'?ffeﬁf‘j’ﬁ/ °WH”$??§8V%&H?1&E'§)3 %)qéerem R® is (CH.),B
| wherein @i zers end Blissesctedfran Ebernyd n @yrtyC eheliemgsaidoS- to 6- membered

f QE@Uaﬂ/I hn%"’%ﬁgﬁé 0 t(Bg dpﬁon@%ﬁﬂ&n%%r%le@teg frloﬁl 5)%5)9 ;gﬂ'glyl pyrazolyt,

IS selec rom ) wher el n
d{n@azo%,tf@é?lgdteﬁ@p@fegzyyl )@Hlﬁzoh@flsog(a;o&d thigzglyh |soth|azoly| oxadiazolyl,
omadmalyl pytiasdinyl, peratisyl, and pgrelasieyied from pyridyl,

?Be/[ rol )ﬁ'lhfl uRerl;ti%R %|s¥ r?latbmodéago%z%}mcf LJ f%ﬁ’\ ltg #qrmtjla | wherein R® is (CHz)g

t mha@wl gk, Zer°§@ﬂ ] Iazwcwd frqsxdmnﬂm py,ridyl wh¢rald|salﬂ(ﬁ Yand said R groups
PYF i -GONR"R' %Mbﬁmbmyégethamhnué mﬁ@éh w\bh.chﬂ@ dr@éi%ﬁﬁéd%}m a 5- 10 6-
al S?TQE%'C! t%r%gl‘q? gegeg yrom p%gl’(l: ine, NQ@ -& ?alkyf;))lperazme !cmd morpholine.

The invention also relates to a compound according to formula | wherein R® is (CHy),B

wherein g is zero and B is selected from phenyl or pyridyl, wherein said -COR™ and R" groups of



wherein g is zero and B is selected from phenyl or
pyridyl, wherein said R14 and said R15 groups of said
WO 208803001 R15 substituent together with the ni PCDIE20Y®OSS3
whi ch they are attached forma 5- to 6- nenbered
het eroal kyl ring selected from-pi peridi ne,
1, .
alsgago r(&-f?% c‘@#{%ﬂ as%%%@gﬁﬁg@é}%ccor Pﬁ#gb%b% to Wt WhEn {hgyy%@ra{té%ﬂed form a 5
whe fgiembr@dilagtamag) B vWinkrein g is zero and Bis

Se| ect emeflﬁ&l’mdhr@dbydela@E td ¥ lebrédydund \6bedk @hgtoFarrdia IKBBrelPR® is (CH,),B
roiep SRt BBt DUy BV 8 HR 2 B4R fyfaged from sai

5 fOChikQH Substijveng wite pdidorthd COOHswbsttuegt, and v is 1. The

i nvent 'Qﬁec@é é@mﬁl@é &ttr%st:an oﬁdgmﬁénﬁ%ﬁ’tfoq 'a%stféﬂows
formul a wher el n

57l o s dE-ELOCGE FrBH ARBRFE TSP 14 UG T3P S phenyi:
| quytroiiten-2-6nef, or med from sai d - CH20H substituent, with

Sa' d or Eﬂ% {%I%&H&F‘atz|n1 )me‘nz pf&o%yﬁol%ﬁ%*ﬁz&é a(],;'cbgthyl ester,

npound resent 1nven
10 [ 5 FI uotB=(4-Methyhripeisain- tryiyeergy!- r{6tmorphglinydaprpyridjn-3ryl)-pyrrolidin-2-one,
- [ 4- ( 1- hpdn-ewiroxylt-AethiyetryBiphy)-sabenykthyl-piperazin-1-yl)-benzyl]-pyrrolidin-
pyyrolidin-2-one,
4-_g?TZ-(4-N®thyl-piperazin-1-y|)-benzyl]-2-oxo-pyrro
i di n- 1-3123(4Methybriperaayi- ﬁ-ylépwyl] t6t-merpholin-4-yl-phenyl)-pyrrolidin-2-one,
3-[2- (4 ﬁmmﬂim@ -BRIopi 9(} pllenW]l@- 2heReMylpiderazin-1-yl)- benzyl] pyrrolidin-2-
15 (6 nmor phol i n-4-yl-pyri 5 pyrrolidin-2-one

1-9%: (1 - Hydroxy-1
- met hy| +Bt(iyydropheyalphdxyBphehyi-3-{21@trhsthyl-pipprarziad ivi-bénzyl]-pyrrolidin-2-
- Ydnk: benzyl | - pyrrolidin- 2-one,
3-12-( h J g r phol i n- o
4-v]| - phkwp-)a/l'y )&rq)%pﬁ)pzl) Bf}/@yl] 3- [2 (4 methyl-piperazin-1-yl)-benzyl]-pyrrolidin-
1-3-éne( 1- Fydroxy cycl opentyl) - phenyl]-3-[ 2- (4-net hyl - pi
p azi

20 Per 4. (21 I—%t)j(@%gf/xﬁe]hﬁl )}{)%Herﬂ)g%g}%- %Qﬁ%l pfrazm-hm benz;b] pyrrolidin-

er M- 1-yl ) -benzyl ] -pyrrolidin-2- one,
1-[ 4- (1*r-[z'xt(b~}4ydrl>x;hz/ e bTEHyQRNENYH BNB R bthyA-plpdraif-TgBtdeyyil-
-ply%elr ¥4 _n 1-yl)-benzyl]-pyrrolidin- 2-one,
roxy 1- net hyl - et hyl ) - phenyl ] - 3-[ 2- (4- et hyl
- p| per aki6r1-tygroxy- bmﬁvylkqth)'bwlrim -0lil-3-[2-@-roetlyl-piperazin-1-yl)-benzyl]-
25 1-dvfto |(da1-i:|},;,qg'oxy 2-met hyl - propyl ) - phenyl ] - 3-[ 2- (4- et hy

ll- ng(erfaé}; \){1 H@{q‘p&/?tlyé)f;ﬁ%p)jl]-ap[%g meﬁﬂybo ‘iﬁlrﬁz'r@ rléb?nﬂ” pyrrolidin-

me2-bnd, - pi perazi n-1-yl)-benzyl]- pyrrol idin-2-one,

El-p[ ges ;—2 P{ﬁ§ WX}Z %‘WVéroﬂ)wgayﬂgngW%m?ﬂ d;p%rézﬂ‘u fr)ﬁ)t tmﬁkyl]
1- ‘{2[0'("2‘ %Tehoxy 2- et hyI propyl) phenyl ] - 3. [ 2- (4- net hy
l-p
1%

nme
Y

[ 4- Vet pera
y

3-

30 I perapkm-Methpky-evsphatyl)-prengpl) 8-{2004 inckitmA-Riperagin- 1) {bdayl-pyrrolidin-2-

tehoxy cycl obutyl) - phenyl ] - 3-[ 2- (4- met hyl - pi per azi n-
3b[%n(§ ¥ 1hyP plgerrgzlir:-? -Iylgk)ézn-zyll-1-(4-pyridin-4-y|-pheny|)-pyrro|idin-2-one,
1-[4-(1-Hydroxy-cyclopentyl)-phenyl]l-3-(2-piperazin-1-yl-benzyl)-pyrrolidin-2-one,
1-[4-(1-Hydroxy-cyclobutyl)-phenyl]-3-(2-piperazin-1-yl-benzyl)- pyrrolidin-2-one,

35 1-[4-(1-Hydroxy-cyclohexyl)-phenyl]-3-(2-piperazin-1-yl-benzyl)- pyrrolidin-2-one,
1-[4-(1-Ethyl-1-hydroxy-propyl)-phenyl]-3-(2-piperazin-1-yl-benzyl)-pyrrolidin-2-one,
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-(2-piperazin-1-yl-benzyl)-pyrrolidin-2-one,
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzylidene]-

pyrrolidin-2-one,



one,
3-[2-(4- Met hyl - pi perazi n-1-yl)-benzyl]-1-(4-pyridin-4-

wo wospbesny| ) - pyrrol i din-2-one, 1-[4-(1 PCT/IB2005/000583
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Fwdroxy cycl opentyl) - phenyl ] - 3- (2 pi perazin-1
- benzyl ) -pyrrolidin-2-one, -6-
1 Ling )]/:1 ?}f &?Nprﬁ%mopg yén)zylf)hﬁrwlhlldrgxﬁgmgﬂhﬂeeq@é'pnen]yl]¥yrrolrdm 2-
I.Twr(l Hydr oxy- cyclohexyl) phenyl ] - 3- (2- pi perazin-1-y
- benzyi-p=(2 pYirh@hyi ﬂip&aan-ﬂ%1beﬂzy_[]4=[1(-(1-1-P_EHFvﬂi/-cﬂclopentyl)-phenyl]-pyrrolidin-
droxy propyl ) - phenyl ] - 3-(2-pi perazi n-1-yl - benzyl)-p
yr % di n- 2- one,
1-[4-( 1&wmmhmpmmyv1) eanzyl]-)-Belletralpdio-@urgred-gpxyd-pwidines-yl-
Iporhena) - pytrol | di -2 one, o
pl[ per a1256r(1 Ilycyv PYY: qggﬂw yr)d)gﬁcgrjv 341 2n = lthﬁ p[p ragin-—1[§/IIe)-beXzyl]-

pypyrrolidnnelz one2- one, 3-[ 2- (4- Et hyl - pi perazi n-1-yl ) - benzyl ]
[ 4- (11[4Q¥ 'filg/&%)\/y él]clgﬁhﬁ)yéheﬁytl]ryb)@%ﬁﬂw ;erg%{ § 9!') bgﬂzVII gyrrolrdrn 2-

3C[”2~(2 5- Di net hyl - pi perazin-1-yl)-benzyl]-1-[4-(1-hyd

r oxy cyﬁlsqp-emryky)‘r PBR Ny PYidioL-yIpB-{2-(42naM@ piperazin-1-yl)-benzyl]-
Jrrol Met hyl - pi perazin-1-yl)-benzyl]-1-[6-(tetrahydr
ﬁ( 4yﬁoxy) pyridin-3-yl]- pyrrolidin-2-one,

1 [ 6- ( 1‘L Wﬁ-ﬁwd(fyxycﬁrélpwéﬁtmqm By i-3dR-(#-rsetpylpipgragin-1(l)-bepzyll-

hyplyrrsndae:r 8d, BrdlphétmacB@ieayl decepitle altd SHabplcaPREmers thereof.

er a2| nlﬁp}_gfjr opgéﬂi%ﬂepsﬁyh\égr’mﬁ?q%g%of]t%@@enuén ndGtyl - pip

1- [ 5- ( 1RHy-b-Bugro-2-(frptethyt-pirerdnirl-)-ylpherizl- h{42(1y1ly§1r0&¢r[ mheihyi-ethyl)-
NESHAMIE BRIz b 1- Y1) - benzyl ]- pyrrolidin-2-one,

ﬁy|[ 5p|( é@s—%% {%,X(% “@ﬂ¥0| ) %t/?/ I- gﬂ) B%]Zlylg? gmzwy rQ]KBrh éL/I} Q%‘&orc acid  ethyl

phatemaceutl cally acceptable salts and optical isoners

ther eof ﬁ' PEGLNI G- Bugéﬂaﬁﬁ‘h A B8ERS- ot R8I CRIRIHRIS- 9 byrrolidin-2-

t he |nve?1t|o I ncl
(®"€3- [ 5- Fl uor o- 2- (4- et hyl - pi perazin-1 -yl)-benzyl]-1

[ 4- (1 (Rl)lth’ @XYydioxy-neidimyl-eteyi AyHehyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl)-
eprl rroIrdrnZone

y (4- Met hyl - pi perazin-1

yI ) - be(Rt)?d[q ¢4z\de$bodrppynaz'm1 tytlibanzy!]-1 yt4-protrdalined -¢-phemw)-pyrrolidin-2-one,

eth y eR)-¢J[4-(1- Hydroxy cyclopentyl)-phenyl]-3-[2-(4-methy! |perazrn -1-yl) benzyl] pyrrolidin-
( 3-[2-(4- Met hyl - pi perazi n-1- ylg benzylﬁ) 6- nor pho

| | °'1Fyl pyridin-3-yl)-pyrrolidin-2- one,

(R) - 1-[&)( 14rd4iyl'¢Mdcw&ycmlqhexm3pheM]{$y{2 S4- mhtbriydiqera?mfﬂylX-llbnmﬂ-pyrrolidin-
trm)nem per azin-1-yl)-benzyl]- pyrroI i di n-2-o0ne,

|( |R )n 4- y(ﬁ) éﬂ[{bﬂﬁ“})}(r},y%r&ey[%%wg?%gﬁg 3-[2- ?4 mgthl prpegazrn 1 Jl)pbbanzyl]

( Ryysritkidind2-6rde; Hydr oxy- cycl opent yl ) - phenyl ] - 3-[ 2- ( 4- net hy
| - pi per(ﬁﬂ -'f3'—(j1:HJd)o&Q@-WAy]-étWﬁﬁh%h&I]dd-ﬁ:m-?ﬁe%ﬁpiperazin-1-yl)—benzyl]-
pyrrolidin-2-one,
(R)-1-[4-(2-Hydroxy-2-methyl-propyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(R)-1-[6-(1-Hydroxy-1-methyl-ethyl)-pyridin-3-yl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(8)-3-[56-Fluoro-2-(4-methyl-piperazin-1-yl}-benzyl}-1-[4-(1-hydroxy-1-methyl-ethyl)-
phenyi]-pyrrolidin-2-one,



(R) -1-[4-(1-Hydroxy-cycl ohexyl)-phenyl]-3-[2-(4-nethyl
- pi perazin-1-yl)-benzyl]-pyrrolidin- 2-one,
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t hyl - pi perazi n-1-yl)-benzyl]- pyrrolidin-2-one,
(R)-1-[3-(1- Hydroxy-1- net hyl - et-nyl ) - phenyl ] - 3-[ 2- (4- e
t hyl - I )si 9] 10 i i
P SR R e ey 200 o
ete’iel.- pi perazin-1-yl)-benzyl]- pyrroli di n- 2- one,
(R) - 1- [(6)-%-fo- (kibttgkyipekadiet Hiy-bered iRy (Q-mpiphbliri4ay-Byridint 3-@)-py?rolidin-2-
- 4émet hyl - pi perazin-1 -yl)-benzyl]- pyrrolidin-2-one,

-3-[ 5- Fl uor o- 2- (4- net hyl - pi perazi n-1-yl)-benzyl ] - 1-
[ 4- ( 1- H§HT-Exy-Hydroxyet-Methyleatimg)t phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyi}-
phﬁnyild]n_goy,{er ol i di n-2-one, (S)-4-{3- [2 (4- Met hyl - p| per az

Ie? h;l/-l y, i%&-(gixeﬂlyl p|p_)é)r§z?n ?xlr)-ggrlzlyl? ?4 morp}qol -4~ ﬁ Eenyﬁ pyrrolgm 2-one,

(S)-3- [(S)—( -H-(Wartybrpky-picloperag-phedyllyd-[2-(Berethyl-fipetazire4-mipbertzg]-pyrrolidin-

|I§‘10% -pyridin-3-yl)-pyrrolidin-2- one, (S5)-1
1- droxy 1-nmeth I-ethb/l) phe I] 3-[2-(4-net hyl -

pi per aAsShl 13}1y)1rob)éﬁ/£ PTX-VI)'}B BBl mghgﬁ@erazm -1-yl)- be)rizyl] -pyrrolidin-
(Dond; [ 2- (4- Met hyl - pi pera2|n 1-yl)-benzyl]-1- (4-norpho

l'in-4- : .
(5)- 1. 15 PR LR pin Ao 0o e memopgrapn oyt
| - trﬁérna?zm@ 1-yl)- benzyl ]-pyrrolidin- 2 one,
( S) - 1- [(8)y( 1(STMqBWMycﬁM@Jmhane%ylpbmym h{ﬁ@[rﬁmlﬁﬂ‘pﬁ%ﬂw -yl)-benzyl)-
p){ﬁ‘?{f%' _nr}? | }/I )-benzyl]-pyrrolidin- 2-one, (5)
- Lydr oX§) pf4®(|§y1y)1mp)h%nyﬂlhyhBoqm=p@ﬂnm@t[ﬁ%-mpihyimmz&izm=11y|)-benzy|]-
é})roﬂaﬁ,tpzy,{el pyrrolidin-2-one, h(lsg- I -
- n - 3. -(4-
iyt - prQEHBATDYRST TN oS A BaF R bipifaperacin 1) benzyl
( Pyrrdlidind2-¢riz; bdythhartyacutivaltylagtepEblemalty thedeefny | ] - 3- [ 2- (4-m
et hyl - Ry Eq}f\eﬂm;e }ﬁld)catggntﬁgltérm halo*, Oés' 9§e@ r?eré?ﬁ]emcludes fluoro, chloro,
(S)-1-[6- Hydroxy- 1
rPé‘f’P\‘X/?"dé?q?yl) pyri di n-3-yl]-3-[2-(4-nethyl - pi perazi n-
1-yl) - hemssy| dtherwige rindidatidn ik Gan, sty phasem derein, dadildgs straight or

a%?ﬁ?h@él@h%?g&,s%as ﬂ&&?qu eﬁHnJa?b%ﬁ a ngr wi se indicated,

erein, 1ncludes fluoro, o
chl or o, Urlise rrsheavie iinstRgtedUNP dein Geysiepiii’'s 8s iusel dteisdincludes moieties

t RRrikeRr FBmM @J/dﬁ&'hydroc%ﬁ)ob@ REntHRIhGifBm foliCloUdesn ﬁﬁg’ aér&m atBins, including
br anheéjrocarg(oY\ m tleé'I Eu%sna\éé \r/]v ralgh¥ or b?an%ned a(fky monetles

Unless otherwise indicated the term “heterocycloalkyl” as used herein includes a cyclic
hydrocarbon in which one or more of the ring carbon atoms has been replaced with a nitrogen,
oxygen or sulfur atom or any combination thereof. Examples of such groups are oxetanyl,
tetrahydrofuranyl, pyranyl, azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, thiomorphlinyl,
piperazinyl, and azapinyl.

The term "alkoxy", as used herein, means “alkyl-O-", wherein “alkyl” is defined as above.

The term “alkylene, as used herein, means an alkyl radical having two available bonding
sites (i.e., -alkyl-), wherein “alkyl” is defined as above.

The term “alkenyl” is intended to include hydrocarbon chains of either a straight or
branched configuration comprising one or more unsaturated carbon-carbon bonds which may
occur in any stable point along the chain, such as ethenyl and propenyl. Alkenyl groups typically
will have 2 to about 12 carbon atoms, more typically 2 to about 8 carbon atoms.
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atons, including cyclic hydrocarbon noieties
substituted wth strai ght or br&nched al kyl noieties.

Unl ess ﬁ%hgw a‘ﬁ&nylnfé ifdh&d tlbhﬁ IGo%rIW rclggrtbgﬁ Qi B%WLa straight or

as used ereln 1I'nclu es a Ccyc rocarbon in
orsanshecheanBousttion (geMPrisig Qﬂar%eweat( ?Jmcaq'?a@%e%hbqnéb Whigl gnay occur in
Wi dnlp s&blélpban@@fg th@ BHelif; Budhfasietﬂyf\yl bncﬁbt@mr@r ARy groups typically will have

%"Jt?) gﬁ att I19 na Hg]nez%teo gg@?”?% to abou ? cargcgn #&rﬁs ? Eterm * ‘aryl” is intended

yran aze
pytp pr@lup@igrpyms thafi lp@p¢oman9¢ wﬂhﬂ;e mqgrmoﬁypckel have a cycllc delocalized (4n+2)

t m. emdahéysfaw @onm.rm%rm RVd to ARt B rmgl ator’H‘eExtaﬁibI@!; of aryl groups
« SR ot P et e S s, A5G b SHyiPD RIRRYSte A PHR, naphinyl and

usteldyleenapig numemeasisthes. al kyl radi cal having two

ava' | ab+h% tprgque{é%gﬁ)l |§§bén'de<?to’ |Hch§’dekéf'£>m3t|c H’&E@&ﬁ%l& groups and includes

al kyl " term
[ rf{‘%ﬂ%'d"'i!’@ qxﬁ@P'Gﬂ@'%pﬂWbeﬂmbﬁyr@H‘ﬁf' rﬁ’y”@lzy'e?’iaﬁ%\" '§°°va°'¥' thiazolyt
Stdndiigbiiazoy, irhéryadirats. conf i gurat| on conprising one or
hore u r?e; goweﬁﬁse(‘iﬁc{ é%%@ tﬁé% rﬁoorg%re\'@bgtnuemy E%géblr herein, refers to
in any S I ol nt such as ét
arfePmp pesp enipe . m%lm@@hwmtzﬁ @0 p@bst'tywt% mqsy'ev@qsed RRARe Mt@r of available
ab@ua.nglgtegar bon atons, nore typ| cal I y 2 to about 8
carbon atons. Th t end to include . .
yar ocalsaAmRses, & T T e ¢irp el S et dork Ay 86 i aiferent
c oanditiponedd iconfigatiops.i Hienigventien ujpluqingrail eqmmn@rs, diastereomers, and other

C adi¥edisorRfsP ey \Jé@%g%ny"ﬁbé‘smlen@moﬁ%% sbidh éﬂﬁ?oﬁﬁc@b‘.‘f formula 1, as well as
poi nt al ongﬁt e chain, such as ethynyl and propynyl

A REANT ang OB peURSteof-y wi I | have 2 to about 12
car bon Htegmesentimvestidnygiiocalbley tathe pharipecautiGallg acdeptabla citaddition salts

Th& tllieeéomcpo@r(d)élof fdr uI!a t E%’ﬁﬁe tcﬁ’ th’EJ Fgﬁ pgy&ﬁtat)lgagmd ddamon salts of

accordan eor of Huc ave Ccy clic
deth® Serporags (’félfﬁ':ﬂ?‘)'a bpreetp% é@l}socﬁ hy%?hé?ﬂ%ﬁ?ﬁ’t ﬁTt‘i’h‘eﬁ'ﬁs‘flfPW%ac'd fumaric
fiaem, tc[moahﬁutsut:c\dﬁd: aeid f $digylietaoids oXaka rpil eBydadbramiiy lacid, phosphoric acid,

?L@&Rg'nes r]&f){ﬂg ?9 %i t?ryatrlc %E g nq]ai?élc Jaé J"d.t pe %Iutog ’tar%'; g Qﬁ?c’ aﬁ{j1 %an%&hc acid.

t ol uyl Tr@rmﬁﬁfnhmmmglsm rRletes torﬁ& rqd@*a?e't%ﬁéwmsaéﬁ'gﬁ eonjpgunds of the
I nrbmmbed Pleferied GhdislSbeld W3RbbUhdb B RIMAEY €hre Ghddk QMHRREINAAE radiolabels are

th 1A 14 1 23 ls
Al AR % R8O BBNEDK, oot e s o
t hpaa;a@hydnda#agnqaggttdq)isaz me}qbohsanm'@gn@phleeptgs siydies gnd in blndmg assays in

otgb@{gn,,ﬁgsb,qgihé}at ed the term"one or nore
substit ents refers to from one

Che. mx EHERTOSENGn S CarEhdh s PRl SRBBGR, for treating
t htisandeniee rconditicaviai 4 aldmendboincludiyy 8i Hugwn T hgedahfyon ndpression, anxiety,

f Ofdits@or gm?g Aaaman@ Bt GaRINGS SooRNEhUABE 85 QisBRi¥r, panic phobias,

occur 1 n erent enantioireric configurations The
i RPASPRSIVE rFOMREIFive) isorer (QeRIn QShwitty CO'BP"Q& EuEesieer %V"dfa?m& borderline
ot gegdonalitye diedH& OstedpSdisoader Vlthoais, seiryired 0dSkibésss, byarbiitama®e bfSHuntington's

ot?{%?ﬂns% Er%%‘éQ{L%‘ anspc%f pgrestna?f &Qu es%s&lﬁgﬁ@ﬁ eeirégsy, cerebral

er mx ures resent rnvention . _
r dpeiemis. PRoeKR fﬁﬁﬁ‘ﬁ?ﬁaé@ﬂ%$ dupekinesigc egniabiraumasi ghemical dependencies,

aokdemgtoﬂa éjélijlaﬁorﬂfprdrﬁéﬂstﬁ@mblﬁdﬁ (QMsﬁ @Edtdiafed ImdoyainB la@petite disorder,
m arl%arrﬁartrc!)i %g\}vélcdaseaéle |? E) ttlgl’l? o? fe%g” ing ba\%(\j/lloF Ib?nklﬁga Iczgr?)’ohydrate cravings,
late luteal phase dysphoric disorder, tobacco withdrawal-associated symptoms, panic disorder,

bipolar disorder, sleep disorders, jet lag, cognitive dysfunction, hypertension, bulimia, anorexia,



the conpounds of forrmula | are the salts of
hydrochl oric acid, p-toluenesulfonic acid, fumaric
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oxalic acid, hydrobrom c acid, phosphoric acid,
met hanesul fonic acid, tartaric-&cid, maleic acid,

d'onsn oclaHﬁ)Qélar bflﬁﬁﬂgg 'cﬁerﬁlgél(ar,p&@&c@%qﬁ F&o‘?cﬂ@r% %Ie-g{%@ fram dependencies

I nven on also radi o
f @ﬂn%’ aé#'CttOHétodeﬁ%?fdgbaéFO RrRgCtSo AIRRIIOR PpNZofigzepines arbiturates, opioids
r%db&&aab%a&@lo@@am@mam@ @ithdtipfabibeheadauhe, strbias &auhitic®rdn injury (TBI),

a%gycrh?%% uﬁtﬁﬁ n'_,fg}rg%ieggarcﬁ eog%flnre(ls)m @ eﬁmésua dgsﬁl:%xqas sgﬁlzophrema multi-
usréral dementia spaPsh senitd dereaptio of the Alzi@lnsersﬁyme(t‘\@bd?aﬂsmns disease

p Qﬁ[ﬁf@ﬁéﬁﬁbﬁ‘ @Eﬁcﬁ ré’cqwleysdlé’d?@eﬂ (ﬂDhDP Qt'\cﬂ go@&&%y §yn|der’rQ0t:&npnsmg an
ani mal s and resent I nvent

. aa}?awrpé@eefmpewd ARSI b P TS BCGPaD dal hereof, and a
Ofpherotzdedticalip aceepablegamed , i ncl udi ng a hunman, sel ected

from d%ﬂg gr%%érﬁ ﬂwerﬁi@ﬁ 'aE& yelatgselg Qﬁ‘e?ﬁo%%f Wzattlng QQB&%QF Jr%&lidltlon referred

anX|et OS traumati c StreSS di sord

pdh P%’e'B*FR%‘F S m%@@s@?'%”%ﬁ) AYNs PRrBPriging @pra@pte(lma mammal in need
O@PswhttiratranDarbartouh© o aétdrﬁbo‘ﬁnﬁyﬂ’ldé @ieyla h@r dehbinizeeutically acceptable
per.spnal e y,chosi s,

s eslalzﬁfa%o# %t |9 ﬁf?ecwje rtntreéct ﬁ_p?chddls%g{egﬁr c'o?tﬁf? M’ s or

Par ki nSbRPEee daRise alsgg@d@&eﬁ a yhar@awh@é@qmﬂvsmn for use in treating

S%‘lsékdfeﬁ%r regaditichi Reeriel 0 Wélﬁéﬂéﬁé’ in GEmammAl, doﬁﬁ)hﬁﬁ@ an amount of a
anor exl a

R aorEIe & Padyenadiestt B srani ShestaPh fiese gt or paria
pragmas'(swt $-bid = repentdrsamd a(pPvBlaceidisally iasteptiblesetiennd

appet i tT‘ﬁeddr@ééﬁtdﬁl(/entlbﬁ‘faka%ﬁfegrtb( JJQH@tlioddbet‘?@a%ﬁ‘g a disorder or condition
nodi fication of feedi behavi or, bl oc

PR, B AL, ATl BRI BRA PO RRSEN GG n need of such
diteetnaer an timbare @b avdotripdurae] thaﬁsmola dtteal is peffectige antagonist, inverse
paa@brﬁst%l’ ﬁa%é#ggondspbfpgml rgéeﬁ sl eep disorders, jet

% on, L erten3| on, bulima,
anor exv°§ Ué%‘é%‘?’?'y th?:'&F”@hd&érea?'?ﬂwWWH?%\@PFQ?H'W'E%{F‘*’S 'for example, single

d%@&W@Bﬁrbﬁﬁreaﬂﬂajadﬁbtb&$lw&s£&ﬁr§ che dystiyaimn depasns eBsreesve neurosis,
ala’g% HSTrgddée%$ésg nrgzrréeQa ngéés? gtdlggrg%s?o{ndﬁcglfai}%?a%g%&%Fﬁéblﬁ’rloss, insomnia and
Cc earlY merning ataking. gH @gychg'aw rpiqg}atiqry pypPieRl [deryagsifinder reactive depression)

h@tﬂﬂi@ﬁmaemcréésre@ |‘ébpettté ar%@ﬂsbrﬁmbr QéthdnﬁUthé@tét-BBl or, |rr|tab|I|ty anxiety and

h
bt reeehl gl et O, S Bl i AP gion. for exampe
d évipiat | disorespi Himsfes Y diserdei dnd cyeietymic disayfert he Al zhei mer' s

type ( Adher rﬁé’d’dkblgb%@s %n%nﬁ@&% Wit the%ﬁrﬁnéép%&g@f ihQiide dysthymic
yperact| vi t

di sorder
C SRBHRE V= oHAB AR BF¢ AL MO VB (o L=l e Aheimer’
onype, pltaeartyce Udte oadet,ywithcdep b sdil mosiavasculbredanadntia avital depressed mood,
pwo@&e%bfe%loby %%ﬂglgchgtaEWeﬁ g&a nzh%aﬂrc%gﬁams inhalants, opioids,

I nvention a treat INg a

diPSeReidingr segafivas yRAIPtigse PRTGHAIES 2n9 Qs 8WATEARERRe Sqhyrogffective disorder of
nmmpresbmymhrﬁtga@shmmmsorwmh deprageadsbdi st eri ng to
conpound°' ? d ﬂg@%f %Ien%'l%c hﬁn&'e{ga H%H a?rpr)r({g %HF&er?fS“@h as panic disorder
actier aBnet w’@PhP'Piér@e'faPthvﬁaw'thost @fft?fé@f paic Q"ffpf‘ﬂqfe“@pq:lwgphoblas for

s WsBmgle,s eeséie.& Qfmé] oaﬁiﬂbta»s 0 raoc.J hghdblae S @Béeskid Edtigultive abiSstder, stress
0S| t 1.0

Jésgfdlserhs mgu% £%?s&ga rrb ic égﬁs&’ % ; Onerraém earctrj gf ?rr %suagorber}, and generalized
h@ne'ﬁtmdbel\vler8| n a mamual , conprising an anount of a
conpound accordi ng of the formula | that is an
ef fective antagoni st, inverse agonist or partial
agoni st of 5-HT1B receptors and a pharnaceutically
acceptable carrier.




The present invention also relates to a nmethod of
treating a disorder or condition referred to

WO hars@besabbove in a mamal , conprising adm ni st BCTMBRODBOASS3
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manmal in need of such treatnment an anount of a

compound of the formula I that-ios an effective

ant agonj.st

5 HT1B érallzga/ gr{x?e% %qu"%ﬁ%de‘?lkecf’?sr %%&kenggcpnégng& (e: J at least six months)
d%pxqes%\rem*'eiymc wer@e\s'ﬂbﬁeymp@wm@%t dayp githat pefigsk: The anxiety and worry

Sxafmic@t toSdon @6l @n€ Phay Qi &c&ﬁparnﬁéa WYy Ir8lesSMBSSD beifl§ BAAIG SAtgEed, difficulty
i sord ers, SOr epressi ve
n&QPEEt r?'”gdﬁ'&%ﬁ'g%?‘tﬁ%eme%?é%r ‘Fgﬁgéqﬁi?egnchol iC

depr essPanic dismrdiartic definad es thr ipgesenveiofjtecurtepspanid attecistivliawed by at least
angle eraar{m/ 8fTBérQ|'st@& YRKdR Goo@Hhving HnBREPE Sic LR dak ;mr& attack” is a

atr%ﬁrgl ca epression (or reactive depression) including

s @E”Oé’dﬂ ohich gherehis Fetuddinranget gh U6 RBR BN tf%ﬁrf“B‘ﬁss or terror.
OIDurihdj b badit attacly, theandivi@taymayiekppimbée aS?arles,aﬁS;Bﬁ;abmg including palpitations,
gl;stw?;gt ?/tg%n%hﬁg qgr{nesso{f bpé%?l ﬁ@fst ?é r'? %%gsge%fé zgﬁt%lsgng?ic disorder may
I IOCWF%FQEW'”‘@HR:PQ@WI‘QS’!%ym c disorder. O her mood

dl sor dePﬁoﬁﬁ%NﬁUiDé&Sé@dra%édﬁ @péohi@ ph&fléﬂ ar@ﬁi@&@l&ﬁ\bﬂﬁs "Agoraphobia" is

L ertP el B A i SR Fing 't el on S el dfn MG espape miont be
AI difficait roe lembamraspieg onint whichahdlyy may nblaecavaiiads in e event of a panic attack.
RDR&HL mapgocu.v@%w rﬁ"srtorﬁ sr@wnﬁcaattw m @sm.msma-npadaractenzed by

‘,ﬂc‘r%%%l? %%@nl ‘P?g%l gqutya;%/rg\f%%d b)bJﬁFrgp § jectF% éwwc&r} | %ﬁeﬁ C phoblas include the
Sefolmtlvlngbtydfgspammaldme ewedi byl aptmatssorainstcst iegural environment type, cued by

ﬁkénﬁ c?%ﬁgl ezlglﬁfnRgﬁtt Fo¥ %xéﬂuﬁ@ Egﬁﬁs (Pﬁtslgﬁtg %r %QF Eﬁo%@ anectlon -injury

type an st nent | sorder wt epr essed

udwe ﬁ’é‘?"e%thet%@‘ PEPIAPH QD EYYFY of Ht Isﬁ?j'é% O'aF?ﬁ?'é't‘S}/ a” '”JeC“O” or other
d|umsud@rrﬁeduﬁu@Ifocaﬂ:r@ammamdals@béiecruew thyh aOgpevifid Rduttion such as public
3%%2?}33}89@ natunﬁgg rb"’}BE e%vgylonjshﬁ)yi‘r{gém Vc’ Lg? }’ e:QJIosQ@?F&ces and other type
anthets feprtio meésby ofee stmuhp ﬁem'fasvholuaﬁsr@gss@l%b%r@f?ﬁeﬁ &g apesimple phobias.

disebéa rphotﬁé rlﬁ&ﬁlrééteﬁ%ddﬁrcﬁnntdﬂﬁl;lglrdmcféﬁt ety p?dv@kﬁﬂﬂiyleﬁposure to certain
t I ess and acute

}lf’@f gf F%Céag PS{EOEPVC?! Ic:gcbjpwaépges S‘éé)ﬁlgf;g] E@ éraay aa#))?l béat rﬁferre% to as social

twpxlemdisyrddefl ned as an extended period (e.g. at |east
Si X mDrtﬁth&)ansafety%}ss.%ééle%@onaaaéée%tmhmrmé/w@rnﬁ YanWedyNinclude anxioty disorders

on nost perio The anxi e
1 L U S0 R gt R S
byphescythdies sexatves hgpnaice askiblytics abd gtherckubstarddes,canb tagljustment disorders
c cle tension, and
d?’gf‘ﬁaﬁgégg ‘PgTempIB(éJ érg%pcdngpg‘g? " is defined as the
presence of recurren —ef?élﬁﬁ@gf-‘i‘—'%%hﬁ—@@é%d by at
| east @xeepranérh obbrwserstites] RNR’, Xp6L @°rR°aRBut andavinnig: reaction schemes
a%’lh US&JSQ éﬁ%ﬁatﬁ(}ilé\ﬁ&% deﬁ'\ed Qé‘éﬁo@e %Jt&g If>theﬂv~r?‘s Z%taq:,ld$<9é’c[?(;n“acond|t|ons for ali
peri o I"€°&° Sldden onset Of
appACEPESeEe RS, induda af NPhalEesrheretcammenly used in th‘gar‘as%%ﬁ ritrogen or argon.
at t ack,schbfed ’ﬂdhd/héjtebaid rm‘éyto&jéﬁ@rﬁal RBBEdsAsuitadld BF PrePdring compounds of

ns i ncl pal L veat |
f‘g'g}“ eIs’v\g’her in rea h, F\ ﬁg flo meﬁaau%ng(éjranf %gautﬁd génzaldehyde Vv

Pewhe@lrdihs Shiibituentesy thecZepasitiol. tlrhﬂlqated\mStZImLﬁchqg@ﬂ ap hé!imcaonal group that
" he mleaa%mtyl t§ Ghdéﬁg%x@gwe%e&m dlich &pw riok fm.maq@lmau 8R4 and sulfonate,

SOCl .a ora ar ac

o op B PR AR Ao awslified BDARRS RLAF Foaminf g vestea n a

esobpe saieghd friye waief.f1,£dibtanern-idret Na-gimethytiermamidehdiobthyl sulfoxide,

gﬁcgtgmye &%lxtg}@s ﬁ‘l\é@b %*&legta’ewﬁy§ Bése%ﬁcraasp@ﬁblﬁyl amine or an alkali



Agor aphobi a may occur wi thout history of a panic
attack. A "specific phobia" is characterized by

woaebisrvesab| y signi ficant anxi ety provoked by fearasl005/000583
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obj ect or situation. Specific phobias include the

fol l owi ng subtypes: aninmal typea-cued by animals or
TSt BB A0 ot Y oM G R 1o avou

or150%, ereferdhlyoahgut Qq @ dqa ahoyt 12@1 Qltcyqulg: pr@ald@h_yéq obtpe fasmula lll. A mixture

Sig e 207- bmzae@hyeé aﬁdmlsunaéﬂ.wedqronﬁuurﬂe& Itﬂwromular 06 b4 in a solvent
an IntheC | Oon or | nvasl ve | Ca

r OCG re
= el BrmIopeseeie Dl Aol oy O At susp @ sodum
pldDIpthsdimmtEBtﬂmtc»(&ibl sodiurt errpoissium eaibdpdes,, po@ssmatpbosphonate preferably
f ls\% 09: telq HHXJ(&Q with %Eﬁllagﬁrﬁdso%%cﬁll%h a@n@tr%%ﬁﬁﬂéheh%lH?osphme)pallad|um

ere fear I's cued er stinu eci
rrﬁ’?”%’l“@b be refEte ed totfﬁéd"éqnﬁbq’eé‘eﬁﬁﬁiﬁneéﬁpa"Ad'“@oc| al transdichloro-

phﬁy(xh@weny@hoehaé)p@k@mmz@cbpbynaw bﬂﬂédadﬂoyprﬁdeglfyaﬁdis:ﬁﬁére added such as
rBilllEI-I’ Xr tn E)rPe\{ly lét?o%ﬁgXe wﬂ(gg Sglra%m acgg[et gnlgrhll(lxp?s pcﬁgfgrred ata ytemperature

socl al nce er Peinst.
al %@beMQ éﬂce‘rﬁo&l preferaly ahnwit 80°C émi@oéf' {o viflGy 2ldghyde®fifrerformula lil.

an><I et >Stéb §9rrst%§aean§ BATBRRBA FedblidbrIN-SUBSHIIEd Bectam Il to the aldehyde of

e, st A B L ¥R S s BOWES S Big e sriant chan or
harammm‘%@ -Csicpdicdlkah by, opbEnaetehi &, preferdbly itaretgityl, using an amine

hy, I
N g A s e R

ar?f?f"é'i“)b'sgﬁ'aetagﬁ'y la@ideh 0 a BREIN INed TERSEY SopyERtoRTelgfably7a ethereal solvent

| reeletted érom EdiatigD bthet) @forare@! dnalrtelr shedrefuesne chostRitefer@Bly tétrahydrofuran, at a
t e -]

o enanBr ifpoql 06 & diby I8¢ SAEkl-B) AANSHRE 0€ 0 a0c. o

otAuGE 3 eonanoypeef thealREpyldh WEARith Qﬂqu ingrrer{pIentse@fiopgarbon double

sqfaﬁmdhméstydaeam innSyhbmatineepbsyari, HosraN. Weldseﬁbnh N1991, 34, 628-

125%? N gro%{g%mbgi ré‘?%\t} ﬁﬂg{eeﬂmogéd lgnch{ {t]16|reac¥I oen?c%‘édlil (r)ans (#n (étﬁer e%bodlments

capowhrie R)fls fvioyimal seppratghdspedtectigty step (g requiredst éfpthls edse, R® may be

ngrﬁ%dlu%dﬂaﬁﬁé&@ &fa doiUps tidnute drifRRaadtd ehdid &r Vhydrochloric acid,
at the 2-position, indicated

a§”ff°7°ﬁ°e§8 ﬁ@&rge"ig prf*é”ﬁ functional group that has the
abi | i t yStepo3 oh8ehege 1oix iadatalwie reddclioni ob thesaadionasrboiy doubleothond of IB to

| iﬁ?(}(h@éja 'i:&npdf:nd 9 the ﬁfrmul!a 1, RBhatel AR atfemest C+he3r§ductlon of this double
uor obenzal and an N-substituted compound o

© hond GPIE STSPIPIRHE TYRGHRaFS 1) | AIGRG (e SPUET B4 G pwer aloohol
vvam-m diodand -ofl eibylaaaetatenprbfetadiyohethanol or ethanol, in the presence of a noble metal

ca{’a{a/sp&{rgtsg%j LR)H;W%&#! %%&rﬂ% C%HJIOP QMIEF allad|umr on barium sulfate

nitrrl
wi (P#BaSaiatigyrp jen sarben (Pr‘/PéI°R§HS("&WPMP*@?PhﬂW) mowaqmcﬁ@ﬂ%a (Wilkinson's
cafaimetat;ﬁeferﬁb@faembb% ROAEAHS bkl Barb 6, [20 B predsuratof fom about 1 to about 5

ab Ou pg%%epre%ra@g FSL&g&d%é:b%)& ??tgr]%épﬁe?‘egoﬁ de%n? e?Jt@Q to?: about 10°C to
f cabaytl WOTG, | preferably O éo 69°Ct \M@'ezhzklaﬂaﬁ@alea@hw@xtwﬁd Alternatively, the

N&Uthé"tbbﬁdiﬁﬁﬂ b& Qémeém%o@f trsrts%rfhgarag&nandnvc@aieortsr@aarr@d hydride donor
ol uene

v\ﬁéa’é?ﬁqc%"é’F‘Ef@a@”? @ ?5?’@?% ntogn%e {§usgd bnaé]gc % @Hg?g/gen where ammonium
sddimate ie prefested sisiaunendtien tined isblygnit dech sodilawer eicolpbtTaifs digxane or ethyl

f Ze{c?t@@a%%garﬁw aéﬁéﬁbg‘opléhﬂém naR Q{eeprggé?’lt:@ BﬁQ | nﬁbl@ Qrlitd Matalyst on a solid

t SUPROKY ER P Bﬂ'@ﬂy‘r‘ﬁﬁ&?ﬁﬁ? H’éYé P?“S&'P’Brﬂ” baaw éH‘fﬁﬁﬁPd/BaSOﬂ platinum
acet@tben (PYG)s rdiribeipagrypheosphaekethodieh dhioadd &dlkinagn’'s catalyst), preferably
tr ™y ) I 0
o R By P R R AL UTARL greiggo o' o
Bl NAP or triphenyl phosphi ne where pal | adi um acet ate

and BINAP is preferred at a tenperature



of about 400C to 15Q0C, preferably about 900C to 1200C
to yield an al dehyde of the forrmula Ill1. Step 2 of

wWOSahs@ees0d i s an additi on reacti on of N-substi PATAERR005/000583

10

15

20

25

30

35

lactam Il to the al dehyde of formula I'll, wherein the
N-substituent R3 is vi nyI or (RO R, wherein Ris

Ccﬁ(’)% a&{&ﬂ tl\geht tﬁg ar!a uc b{ récgaergonagﬂlﬁ%b %oggllg?oggl CB)/f 1B to produce a
t eomppundyaf thedsww@ ‘aniea@natﬁ@ @yin WUW%IF G2ameg atcompksbed ugitg alternative

ASrGQMhrkdn lJ'r\M\ﬂr'i et sl WHNthd Srt 11 NBRSARY I8 LY | oMipgdhknsive  Organic
pr ef er abl rime

fog'ﬂat OH% gNr%‘QE %t 193881 {pé%se cﬁYeéngFrgg:?ﬁys %ﬁqzﬁ or another group that
etlhlabneajndaoiymegﬁnamsi @oditiohs f the corcksminkiph Nettdeavativelli.ex aheH) is formed.
andat et n‘%gy g(égh%é‘ﬁ‘ d &B§ 'ihemoﬁ\];e‘?sfnd?}m% Joﬁﬁ)&ﬁl'a%gfo%ﬁié W(the compound

rature ron1a out
prOéfOé'f‘% i "fh“i‘?ﬁ'ﬁ'ea%a@a' douptgcs ?'&ﬁestw{‘le'ef‘cﬁ r!ﬁr'%l‘[?@%" %? a compound of the
ccra’mmtmm wﬁerteuhaﬁ .eramldpaodauy wlistigied drjleor dhetstd€l Igidl®, by means of N-

de Sr;rla%%gt e@ hleE a% Cﬁebgn %S#cp ?orpﬁBqA l_?atpe teds\/'nth aj1 aryl or heteroaryl

see asSa
Nmmr%émmldqglgqlde 1, suforgte, GREYrably ihe EpMedeh i PeRensuCh RS potassium

i sphbﬁmafée@otum cbﬂ@ndt@aéﬂdluﬁﬂc&mwt it RIm l:é}b&fahsercesnum carbonate,
vin arate
asPstB g Sk, 1y L. b Wi B SRS, pforapy potesiom

r emwwe usi dgmingueuds asci1@-stinyldoedipminec iV, Nlimethylethylenediamine, N.N-

trduﬁéth’@ét%%&bﬁmac' d QF hyQ:fsMthrrnlnch@Bh&ene preferably N,N-
trifluoroacetic aci ei

n
| oty RS erie, et CHOR SIoTURePRTISoH. B4RRGH A GEer) sats,
queferably lcEprows |pd|¢ejurcmea)resermaomjra:!sméll anfoeintf afrwatdr apreferably about 1% to
Q@I @/th# %\h 'ﬂ% FHT@C raJJ'uﬁd B?@H@.ﬁé ﬁ)gw%raeé&% Hér}ert solvent such as
1r%QE‘F$h8WthF’?§? t diglyng.e hibuty uBKthys etge[ o'RERhydIoREo | benqqqp or toluene,
dl;xaefaaay @csluéhbhwtnoaéngztuatre pr@ereeéeebfablpwanai $varel sueh as DMF or dimethyl

et hgtﬁ% Cij’e in ﬂwe ?er RE gﬁg‘% v%l/vc1l {e?aalvg Po fﬁe nﬁrgtaﬁglv%r’ﬁatt % d%/ %}npglréture of about

a so such
paAf G a!mvtdﬁo“@aptetﬂﬁabémbpa&f?@ ¢ Fooﬁ!bBatS@O 39 to )mldathﬁ gempanRd of formula 1A’

Cagradh R bftonalsubstiiutellahy Bh@faf&dmosr)hl ne) r hodi um

o e i b g §1SEERh ) aBTaRS o Bimetones
abwatingsa aemaesipdh ef BeMulp e (ther edodppursdboffornBila loin aatht thed optional double is

at a t
] odg(%%ﬁ)hﬁ*\;eg% eera% lh@drB%éﬁplﬁtrhaatnLérrﬁ opﬁetﬁgwschggﬁ:bﬁo%&b RHide, or sulfonate,

- QiR KGR W3 BRGLEY 85 ¢ AU TRASPEOIRN Gl meal amine
b evase cincatichli uretke phdsphsrafe br ry dikaigeetat allaside oprefetably regsium carbonate, a

%&upﬁne%@ﬁd d;ﬁefgr%&?rg ég%tr@ﬁﬁ §Mu§éd%ﬁ&ﬁﬁ@%o§&ﬁno%[a nihene (XANTPHOS),

i s use
arf®8ni un® f or rP@l'fé"LI"% pr éP%"r‘?sed is4ey r ee?étl onp&?"ﬁ‘é\"ﬂ(“)acetate or
sqhs(diblénzﬂuedibaaaoraa)dnpnw|uradop@hahe chirsporshiirgX ameroform eddaydt, preferably
actﬁs@&l)e%zyl%gr?ea%t@r%)é‘ péTE{uDﬁ('Bg %lrn .ﬁ%&‘%&%m sl %Qq 4- dloxaPe or toluene,

ence on a so
S Lnfﬁeragly p &tdixenay 8t @wn@arramof(abathVC feabpetd 591 I ewferably about 80°C to

baefb%ul}lm e f aioe c6ﬂ§dmﬁ&§@4)ormﬂb atwrisen & i€ & ReRer(hdtibaalization of the
or r.s

h hodi orid . - "
(PR bRy ou iy iy AU 0oy condions
orknowin teeme skitedan theaper at ur e of about 200C to 15Q0C,
pr ef er aiiedhathfelCint LBXACof s@AetrT%rﬂfﬂe' ébﬂ&un& HorrBRUB h=Hbe converted to

of the carbaon-carbon doubl e rodu

oo Bt o5 R AP = >V ER P GH AL 8408 PR PERDRS 3 sep 4 sbove
c dinelrempa.mo whlomslieiviesdimB’ @IQ’ end & iswe opticnekychubssitutéchayiror heteroaryl
to one skilled in the art. Larock, R C. Conprehensive
Organic Transfornmations. VCN Publishers, 1989. In
t hose cases where R6 is benzyl or another group that

is |abile under hydrogenation conditions, the

corresponding NH derivative (i.e., R6 = H) is forned.



Step 4 of Schene 1 depicts the conversion of a

conpound of formula I A (the conpound of fornmula I in
wouehismhonhe opti onal doubl e is absent) wherei nPEBIBX05/000583

hydrogen to a conpound of the fornula A wherein R3

Is an optionally substituted argl or heteroaryl group,

b . tylat i I ] :
oS o P 8 Rind SRR, b0 o ocsurs
hef @pparkavechl ori de, bromide, iodide, or sulfonate,
pLef e[]a;bkmssé b&seb WhBRe (R, is Berl2iS6t aﬁu&‘agr_ GBuPBLEIS SdbiléNunder hydrogenation
phosphat e ot assi um car honat e odi,um carbanat e 6.
P R e, PETSRRARS BRI B eV aVe ST oF e formed. 1 RE i
5 t durfrebivndieonalieatiohiof thieseedndary -amirtesyan dbe caied gutdinden standard alkylation or
t @Lduciidlamidatlen cdpbBbR @By oRYsa Skilddm fdkRoNat e, a
di am ne, such as 1, 2-et hyl enedi am ne,
L/ . Wdi et hyl et hyl enedi am ne,
N, Ndi net hyl et hyl enedi am ne, or cis-1
, 2-di am nocycl ohexane, preferably L/,L/"-
di net hyl et hyl enedi am ne, and cuprous chloride, brom de
or iodide or other copper(l) salts, preferably cuprous
iodide, in the presence of a small anmount of water,
preferably about 1% to about 4% water (Wwrelative to
the conpound of forrmula Il), in a reaction inert
sol vent such as 1, 2-di met hoxyet hane, diglyne, t-butyl
met hyl ether, tetrahydrofuran, benzene or tol uene,
preferably toluene, optionally in the presence of a
pol ar co-sol vent such as DMF or dinethyl acetam de in
the order of 5-15%vol/vol relative to the first
solvent, at a tenperature of about 400C to about
1500C, preferably about 80C to about 120 0OC to yield
the conpound of fornmula A wherein R3 is optionally
substituted aryl or heteroaryl. The N-aryl ation or
N-heteroarylation in step 4 of Schene 1 may al so be
acconplished by treating a conpound of formula I A (the
conpound of formula | in which the optional double is
absent) wherein R3 is hydrogen with an aryl or
heteroaryl chloride, brom de, iodide, or sulfonate,
preferably the bromide with a base such as an al kal
nmetal carbonate, an al kali netal am ne base, an al kal
net al phosphonate, or an al kali mnetal al koxi de,
preferably cesium carbonate, a phoshpi ne |i gand,
preferably
9, 9-di net hyl - 4, 5- bi s(di phenyl - phosphi no) xant hene
( XANTPHOS), and a pal | adi um speci es, such as
pal | adi un(l1)acetate or
tris(di benzyli deneacet one)di pal |l adi um(0) or the
correspondi ng chl orof orm adduct, preferably
tris(di benzyli deneacet one)di pall adium(0), in an inert
sol vent such as 1, 4-di oxane or toluene, preferably
1, 4-di oxane, at a tenperature of about 400C to about
160C, preferably about 80C to about 12Q0C. For
conmpounds of fornula | wherein R6 is H further
functionalization of the secondary am ne can be
carried out under standard al kylation or reductive
am nation conditions known to one skilled in the art.
Alternatively, in step 3a of schene 1, the conmpound of
formula 1B may be converted to the N-aryl or
N-heteroaryl derivative having fornmula 1B using the
procedures of step 4 above. The conpound of fornula I
wherein RL is GL and R3 is an optionally substituted
aryl or heteroaryl group, designated A in Scheme 1 is
then prepared in step 4a of Schenme 1 using the
procedures of step 3 above.



In those cases where R6 is benzyl or another group
that is | abile under hydrogenation conditions, the
woceareepondi ng secondary ani ne derivative (i.@CI/IBRB0§600583

H is fornmed. If R6 is H, further functionalization of
the secondary am ne can be carsided out under standard

al kyl ati on or reductive am ngt, ondi tions known to
those skilled in the art. chgagﬁﬂggchene la dqplcts

the preparation of a conprfund of the fornula

wherei n the optional doque bond is elther pr sent or

absent be&gi nning with ar atlon or oa Iatlon
of | act Cg_gjforl‘ﬁf’a ) V\,hereln
optiong substitut ed or heteroaryl r

step 1lgf _Scheme la | actamiWA is treated mnth an 5
or hetgrodaryl chloride, b{Oﬁ]dé’ i odi de, or
preferably the bronm de, a base such as potasg
phosphat e, potassi um carbonate, sgdi um car bg
thal | i um carbonate, cesium carbonfite, pot as&i
tert-butoxide, lithiumfert-butgXi dg—r3r/sodi um
tert-butoxide, preferably potasgyum carbonate, a
di am ne, such as 1, 2-ethylgnedi d
L/. /V-d|nethylethylenedlam1ne

L/, L/ -di met hyl et hyl enedi or cCi
dianinocyclohexane gfera Iy
L/, L/ -di et hyl - et hyl enedi and cuprous chlori de,
brom de or iodide, prefer Iy cup ous iodide, in the
presence of a small anmouptxQf , ﬂreferably about
1% to about 4% wat er, |n|a rleacty,onNi nert sol vent such
as 1, 2- dlnethoxyethane yme,\\t="butyl net hyl ether,
tetrahydrofuran benzeneg or tolueﬂe referably
toluene, at a tenperature of #bout 40C\{ gy, about 1500C,
preferably about 800C /0 about 12Q0C tgq i’el d the

| actam of forrula Il erein R3 is optionally R6
substituted aryl oR® Heteroaryl. The N-aryl |o

N- het eroaryl ati on $ep 1, Schene la may a
acconpllshed by treating a | actam of fornR’ €i§

wher ei n is hydrogen with an aryl or hetero n 0
chlorldelubron1 e, iodide, or sulfonate, preferlably
the(Rbs)QE €l Wth a base such as an al kali met
car bonate, gn al kali netal anmine base, an a
phosphonat e, or al kali netal al koxide, pre ably
cesi um cggbopnat el a phoshpine |igand, preferably

- N di phenyl phosphi no) xant hene

al | adi um speci es, such as pall adi um
-R3| 4

tris(di benzyli deneacet one) di pal | adirin( 0), i nert

sol vent such as 1, 4-di oxane or tolueneﬁv@ggE% 5

1, 4-di oxane, at a tenperature of about 400 bout O

16OOC pref erably about 800C to about 120C y

of Schene la conmpound IB is prepared by trr

al dehyde 111, prepared as in Schenme I, w't

wherein R3 is optionally substituted aryl

het er oaryl , u3|ng the procedure of step 2 ixn Scheﬁe 1

In Ste ternative

be pr e%&ﬁ%‘&e ﬂa"ilg"tpﬂ"ésa‘f‘? H@pﬁﬁa%h%é?mi’?””g BF@BA wyad W’lehe"y*he optional

Schetiebdnd inkithiar prassnaion dbbent wegnrenawilRIN-prylatiget or dlzdtérgarylation of lactam
5 SYRY foﬁnwaegmawﬂeré?ﬁ Rhstaﬁ wmny,sumuaedsa% w&er&#ﬁ Rr s

tetrahydrofuran, fert-butyl methyl ether

1, 4- di oxane, preferably tetrahydrofuran |n t he

presence of an alkali nmetal am ne base, such as sodi um




bi s(trinethylsilylamde), potassium
bi s(trinmethylsilylamde), lithium

wohbes(ovedooet hyl si |l yl ami de), or 1ithium diisoprapyiBrosiennsss
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or an al kali metal hydride, such as sodi um hydride or
pot assi um hydri de, preferably si@di um

bi s(tri mg&g)flo?#% ﬁq?ea% }M”scuféafeﬁ vs}itll?gn anfyp(])r h%yg%%r)mfhlonde bromide,

t he ad or ophosphonat e “a
t dodider Q¢ sylifenale, pa?fef@P'Y ihes@e@d?oa abm%ucn@wefaswéfpémbﬁty potassium
ak@ksonate, %uhﬂca&lmuﬁe #RGum | darsdh&, cesiain &etvpa®, bétassium tert-butoxide,

Cg%@d%gl b{u 'dﬁ Sqr ar erﬁ?tg%xédgaatrpgclef rffabl thdr %gganrg%rﬁageng dflamine, such
1. aSSCE—EMIerieASmMEnﬂ Nlbm@@piettwlgneﬂmrramq; él;lv’rarmetmlethylenednamme or cis-1,2-
PrdEifhat! él&ﬁx&‘]‘e e“e"f‘é‘tﬁﬁml\ﬂﬁ nie%m!hll\y%n‘eblamgrﬁidncug%uh *hiBfide, bromide

opt I ona substi t uted ary | or eter oarg(ﬁﬂ_%r O%ﬁ
st%t?dfecﬁfe@éﬁ'éﬁ%priﬂi '°%\dec6‘ﬁb%ﬂﬁ%F"%°W AR, W’F‘éﬁ’ peferably about
an %t aboted% watet) rsé rdactioddneat solventrsubie e t Rdmdthagyahgne, diglyme, t-butyl

t rn@&ﬁ gth)é\fl ‘e\/faﬁydpo%g%f gg?zeegg ]pF Bﬁle’&eo 'bFé‘f@ &Q’WO]U}M{@ ra?!a rEla'mperature of about
tepbayt J$O°GuPRisFRlyeabopl &F° Grta@wtd—%%ww émzda@am f formula Ii

SGA/HéE‘dirERB i bp’tmhﬁly s@stltuﬁfd aryll or Hetetododt. al kyI OH, or an
acti Vatﬁ% I\Perglatmn Kol N%e?eroaéykg&)ﬁ B> stgajoe{ C?C er{n?]llr a ma{ g?& Ee %:comphshed by

of the corr
c drebtinoy4 ilastane ptjfoanwla ViAt whrﬁgelm &igehvdregephwitisan Bt Ohbeteroaryl chloride,

| Imrﬁ.g@l .bfa%e Bor R, Ipveféiﬁm& @heC Yohfzewdt aCHsB Qb Bk AR alkali metal
i me m n a
i BBEHF G AT I P GF S 37 859 BROAOTPEotE  gB Alkgbmetal akoxide,

preedfenablpl yceSlum i marhomatd, veat ghwshpires \igandr , preferably — 9,9-dimethyl-4,5-
aQﬁst(@ﬁHehylbﬂogphlﬂo)ﬁnmeF?é(@O’@\ITPﬂbSF) &b %*Béﬂédﬂjnv E&J&es Aduch tas palladium (11)

I nations ereo t et rahydr of ur an,
tear?ﬁté?ea?ruF'é(dt?lenﬂb‘?ﬁ?f’acf%?@dtpé"agb%lﬁ qZ‘@B(@”ﬁﬁ"@f‘@‘r‘%BF'V“orm adduct,
alypeferabl) Gis{ dibembyiténe86dne)dipallddien(p), @sam bert eblvali sacic es 0f4-dioxane or
a , t o)

a Agg%%apfe%%lgﬁ4ﬁfoa§%€%ggq%@86éﬁtgnjglcif @5&}?3%%% ngo%m&ﬁc preferably
c aPBePatCeto 3pPef1éabl y cesi um carbonate. Conpounds | B

and | A'lnsap 2td113&1éﬁ€é IQE&ﬁ@d'uﬁdilmLé pi'd’b@reﬂrbs)@rﬁéhﬂ\b%&ieﬁfde Ill, prepared as in
SC&C ﬁrg?h:wnthHEm erelg | a'BI? gona sV\psﬁ‘{u do%rél or E?e%rogryl using the

T nat i on
cmn@neﬂmrsnfsstenihe S@mmﬁei;pondl ng secondary ani ne

deri vatjhVfled b. &- Scﬁ@mb&a"%oh&tfn@“@@an after%wb@ Hé’ prepared by treating

f r ncti o tion o
cHdeliide e o BBty o) SETOR Ry SRSATALY Pustiuted ar or
arhetemarxhnn e eoldant s@hsas ketayrafgran, Heseutgiethyiether, or t Kalioxane, preferably

art&trah?g'?lﬁgﬁ 1g ﬁw%p'pﬁatsénc)éetof aé}PtJi@aﬁ ﬁfletawé}ﬁlhév@asel Asuch as sodium

M%ﬁ(témﬁthﬁgnypgndgh E)‘ﬁ?ﬁsb‘ﬁ‘a|b|39r"'§‘f'_}53§§"¥|?’ﬂid§)d I%[}uw %sr(tnmethylsnylamlde) or
heaitreumo aifigdpropylerajde,| or St efkall nedtal Sytretee sdah as sadipo Lhydridef or potassium

hhﬁ/drf (%e:é}&ﬁ%dby* Léjdldnsllb[% tﬁﬂmﬁﬁﬁ&w%g%)’ %ﬁc‘hr\g tr%rnt @?owed by the addition of
erlquy(l_phlompaqaﬁghor@te gtcﬁj@mpgrla@feépfaqﬂoyt —&Ocﬁr{p atwp{ H0C, preferably about —

I agt@mgbf;utta,ba:for mula Il, wherein R3 is an optionally

subst i tut r r_heteroar )0 n a soly

such adl il 3o SPmPa biopna, H B huodelhe” sl R, pyerogenation of
1 mmawma\heISIng)rf@fpeqca@JrgroftSéqpr%h)‘Sdfmm*r an, in the

presence of an al kali netal sgAeME Aase, such as sodi um

bi s(trinmethylsilylamde), potassium

bis(trinethylsilylamde), lithium

bi s(trinmethylsilylamde), or lithiumdiisopropylam de,

or an al kali netal hydride, such as sodi um hydri de or

pot assi um



hydri de, preferably sodiumbis(trinethylsilylamde).
In Step 2 of Schenme 1lc, a conpound of the fornula IB

woi2eospwepar ed by treating a conpound of the fopPawiB0v3/0d0583
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15

20

with an N-substituted conpound of the fornula IV in a
sol vent selected fromwater, 1,14-di oxane, p-butanol,
L/, L/ -di met hyl for mam de, dinmethyl sulfoxide,
acetonitrile or mxtures thereqf, preferably water,
with a base such as a trialkylC am ne or an al kal i
netal carbonate, preferably p si um carbonfite, at a

tenperature of about 400C to abQutc4500C, g erably
about 90C tg about 1200C to y| t he co E ) of the
formul a IBW’J epnatixel y, t coupl i ng ca be

facilitate use—of \\a transiti-on—fetal N-RE

pal | adi um ahg, the pret'eired nmethod is that Bu | d
as described in Buchwald et al. J. Org. Chem 2000,
65, p 1144-1 157 and p 1158-1 174. A mixture of VIII
and N-substituted conpound of the formula IV are
treated in a solvent selectedfromtol e, benzene,
and DVME, wherein toluene is eferred/ with a base
such as sodi um or pot assiRin(t e 1t - byt’oxi de, sodi um or
pot assi um car bonat e, pot assi Um pho phonate, preferably
sodiumtert-butoxide with a i Wi source such as
tetraki s(tri phenyl phosphi ne | a h um pall adi um
acetate, tris(dibenzyideneaéetoffe)di pal | adi um

tr anSd'SQ:herﬁé q’l@'dé;{l(% érplé]lﬁapﬁélt w&éﬂrﬁf&n Rak |I&%W5f‘f9anula II wherem R®is an

optinally ad hospl ne gands were added such
BI"IWaB\f’S“tthl“ﬁ?feW'l%H%tgrﬁﬁ"ylr%O%er e pal | adi um acet at e
and Bl NARep $ opsabee rech @impautdeRTINHZA Whereindy iscdmauptiona@D<tibstituted aryl

t %r :Iﬂgg)ogryl ?lro?{) &k %Lt}éf %}RR Lé,ﬁ?ﬂ'\%ggﬁg 5the]'?er?S’;a t\ﬁ v%tar@nd Pr%up A of VI is

ound of fthe
I B‘e eptad) reRENCh BT, ¢ 8MRNeFyEe and St'ﬁéatefﬂiﬁér@h'd CHfang greup B is selected from

f ar, oule, 1| 6¢,- e,saualﬁscm idpesl aabefée carbb g &wéroﬁich@ned ftém kreaction of the

co[rgspoe{&mg;?arrbs% '8 agg wﬂﬁ,so arg Far??] S/IK%C S‘& tl\égiﬁg péagenqgﬂc% as, but not
demltgqhatted aA carmdmmerrédlqycloml r e@rt;@ct"num of1-(BHgimsthylaminopropyl)-3-
d%\We@rbﬁ@lﬁqdmro@ﬁorﬁfefs‘é@td?ﬂ|pVHp§/lbhd%Mﬁ’JnQ%Hyc9@§ p('é'fl?r%bl 8l, in a solvent

a reaction | ower F

i HER AR WO GERTITEG & Rkee, P LR R b O O nagpre thefedt, preferably
ettbteahgdrofuran, dthecteppersterecd abdut 40°9¢ab laboutd REHIC, pratesdbysaboatrp0°C to about
a 8%6& nq tr%%@&%e §rl"§b|§el"ﬂ:§ o@%ldagéj'sum Qé"tri%ﬁw/lgﬂme(g) géﬂpylethyl amine, an

al | adi umon barium sul f ateé , platinum on
ca"’rI Bﬁ‘e(dﬁwd(?}“de& an glkalimety! 53] WF%H@%'W'”WWB@PW
chl or i dmon{pdihdsilBraoaiss caabeal hesirgparqartsfties @bdedurab ofltchdBéda.
pal | adi um on carbon, at a pr. f fromabout 1 to
about 5 at nospheres, prefer%t 3 to about 4
at nospheres, at é?terrperature of gaRAut 1C0C{ o about
1000C, pref er abt.40C t?f n € _R3
reaction mxture gtlvely, t he doubl @, bond may
be reduced under traﬁsfer Mrogenatl on congjtions
where a hydri de domqr such/a§ cycl ohexadi ene |pr

ammoni um formate is used [ n pl ace of hydrogen, where
anmoni Umttfose wases wherepR'eis denaydor dnathar grear thiabis labile under hydrogenation

S QoM &titins SHE Qo@épé‘ndlrﬁv‘fe(:orﬁilaﬁloé?ﬂﬁe dé'?k‘gtweﬁl @Wﬂ@ H‘?rls R4l 1f R® is H,

acet at ef era nol or ethano
prfsérg@h@actfwa'gat?atﬂfﬁ*erﬁ@f%{\%a%ﬂ%frey%ap%rfag'egay hRdEfypra alkviation or
s ueducthe grandtion canditions laawi@rihgsPdkilgd, in thalaltadi um on

bari umgyLfate déf&%}gﬁ%ﬁo%er aqle:ﬂgﬁv@%pgrbta&@f)gﬂ@ c&%cfu@s of formula IB’

ortrlstrlpen r0|umc lorid

(\RPIA M Hﬁ'”§ dsaﬁrh?p)‘/%'ta)'y subpivted a3y helstat qret% pal | adi um
on carbon, at a tenperature of about 200C to 1500C,
preferably 400C to



8Q0C. Alternatively, the reduction of the carbon-cabon
doubl e bond of 1B to produce a conpound of the fornula

wo2lRposdeeiognat ed 1A in Schenme 1 can be acconpl i shedB2es/mms83
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alternative procedures known to one skilled in the

art. Larock, R C. Conprehensiwve- O ganic

Tr ansf or t|o VCN ,Publ i sher

TSt 9 Toh 0S5 EA RS B S by o
f cb\a!omeemehyﬂg \lowprsein @s's efledtestfram ¢hldro, e ioniogt, pﬁefftrﬁbly bromo, with
Sta8Rctdm @f th@qaﬁm IR whelehSRY i8R Spiin8IRANBLIAE) a1 & heteroaryl group, in a
conpound Xl couPlbﬁg bor&a* ac%g or. boronic g

| RONeM r SHEP La stelramvdafgn. ¢ ‘&I"‘a dtery oy 'PWF' preferably
ontetishgdrefunan,bai hthe  prebaticet uerdns dkaljetetal dnainen Base, such as sodium

’b%ﬁgﬂgﬁﬂéﬁlghgféﬁbﬁég% dsg1trm¢¥sﬁ¥]arn.eaf q‘.fhﬁm ﬁisl(trh@th%“ylamude) or

s dithisg gﬁpoprlogy}@relﬁep ofroan gkahpet hydys: g,lc% as sodlum hydride or potassium
swxwrweasr@re@b@fseduabbu;(trhﬁamuylarﬁudé)he presence of a

pal I adi, U{Q}elpa‘% &%F\% 2 35mby %ln{j]%glth%n}o ya,IB' s prepared by treating a

tetraki's |ne 1%r opal '
bwwp@pﬁaﬁ%ephm VH'ertfoan Nraub,%tmt@emmemgfc@@ derepla IV in a solvent

?'stﬂlabtt@d'rdﬂrm weﬂérefﬁ{ &B&%epadﬁbww N-dllrrl;etlhylformam|de dlmethyl sulfoxide,
etra | 0] a a
S GEHoAE ot AP PR PTG T I Lp BUFIoeG Ve e o n akal

C amelbed reatbenates, outeferably yebtassiund esarbonatp,odtaes steonperatuck ofkatwet 40°C to about

Prighey E}JPéfé(ra@I?ddelW Q@bbﬁnéﬁo‘ﬁt 1Q@Catosfllaluetﬂ& c%Bﬁ%Blﬁ\W of the formula IB'".
cont ai ni ng di met OXéet ane and

s lﬁl’tﬁrna@/ekxﬁw@ rcou%g facﬂs;iate%ph%(ﬂf an H?rgslr:tgﬁ Iér% Sgw\étaérpalladuum and
attheaprefenmpiemathod & todt of Bocrhwaklcnstdeid‘rlbéii tnBuebweald efLSOﬂ)CQrg Chem. 2000,

pr6%f ;?Irﬁ‘gh y57a§19$t1 1;&01)194t O ﬁg(ﬂ}r'é fj\éfpgrq‘j N- snbsﬁu?e% <.%m Bund of the formula

oun repar treati ng co ound
X|Ivvgrq H‘emgquwgtal Qqne@Usqzl%péq fwrpﬂolwmgr rhzepeheand DME, wherein toluene is

Np‘ﬁéﬂérﬁédl twitend bBSe suéh b rkybshmmr orC{JéiQsRm \tdreuddxitieR sbdium or potassium
ra

%gaqsf% y;?ota%s }Jm ;;}1 Isgl;}w&tg pre %b aqgj'urry k ert{(&?%ug? v'nth a I1:]>allad|um source
h‘»ectpr eserase of émraélﬁﬁtrn@ewpthmﬁmﬁU:adm al baB@'aélu'@h acetate,

asns%@senu,fmémg&eme)d%uaﬂm umnpd.@ﬁ&&d.gambmylihdswha)abn@emm or optinally

pr ef e bi s i met hyl
8?‘{ 6‘?‘? gﬂgﬁgaqﬁg egoﬁug'éﬁﬁséllﬁ efoéltglg' ngﬁsparlune where palladium
etahaBEaihd §tNAPeb’lbfeEeﬂee et ?Etémberetluremfebhy Ko éxtheﬁQ°Cd|pre§embb about 900°C

ara&' &@brtémé@r&wﬁ@ﬂnd SPRImPs & e AR dontoBlitRbMmAs ?UrMBlQ”B can then be

erature of from about - 300C'to about
prcé’FV@ft% hq?OSIﬂo'a‘(H’o‘the formatscA 135 9% 399V nbodi rrent s
wher e RBep $oi\/$dhyr|ne 1atpLecatdytia cediictiqarot treraaliloy-carbon double bond of IB’ to

tf'rJJuy&éeaﬁﬁogh&?ﬂ@é foombi3 5%5%3@ %hﬁswnk%up i AIBYE o tis double

I'S prepar
alRyd &ey bttt pydreennaps (e indogastiop fneg é?ﬂtﬁ?jﬁ Rephygs 2 1ower alcohol,

aanpa;bidnalor émgzl laeétta@npreferdblyenawnbcbrreyHandsu iRGhe §ro$gnOLIBICh noble metal
cEta|y§t é [ ea Lwlponal{%ﬂ aesxr%ﬁgq?unq n%grb?% gﬁ{é/?é%g,la%ﬁml &n |barlum sulfate

an es
t r(Pq!/B@fJé%;) Alatinem g0 carben (PYGY I@r ﬁwj(trw@emympmhmebrheﬁlum Ch'°f ide (Wilkinson’s

1 céra%@w@ramprasém a4l dénétﬁﬁrﬁ emkcarbér, &t a@tesgurte %ﬂ”ﬁ&ﬁ %bwta to about 5
of . about ef era

F GRS S PRS o 26t SORURIE, 205 e g P! 2bout 10°C to
tlalrmts‘lﬂ)ﬂf@ girefarably G020 ky 1681Ce whitkeshating den esapfidnr miykre. Alternatively, the

f ol B EhdMay BEPMRELlindeP ¥R hydtoddalith cRBiflons where a hydride donor
such as cyclohexadiene or ammonium formate is used in place of hydrogen, where ammonium
formate is preferred, in a reaction inert solvent such as a lower alcohol, THF, dioxane or ethyl

acetate, preferably methanol or ethanol, in the presence of a noble metal catalyst on a solid



subsequent addition of a | ower alcohol solvent,
preferably nethanol, followed by the addition of

wo0ek/09n30bor ohydride. In step 4 of Schene 2 a ®@amIBO0§000583

10

15

of the formula |, wherein RLis G and R3 is H,
designated IC in Scherre 21is pr1epared by catal ytic

[r%g#q%tét&ﬁ@} %éll tf urg ﬁn car @:rd%n g&l um on gr!]]ud o&lfa{' (('IdefBa§R4) platinum

hyd rcothen (4D, Qrms)(tnplnﬁnalph@abme)dhodlmphlorml (Mélhmscs\mtaéwt) preferably
a ahQWeHyhMARPh on Ehbon, it @%8ASerQlreeds Ribut 207 &t B50°C, preferably 40°C to

pref erabl'y methanol or ethanol, in the presence of a

nBi% netal catal yst on a soli d support such as

pal | adiAitemastiveiyatHeoreddiidn ©f ,theo abibadtabwn cdoublar banth of 1B to produce a

S )

i lréll)rt's\?r%lf;r\\ld% eny@ﬁﬁggp delasﬁér@e'd nMEﬁ] %%1&7%," g ?191 t(%{ﬁﬂﬂﬁhs%d us;msg alternative
c RfO5PJUseS) k”?)’l”tef‘%r‘?ﬂ?l yilgsoint theoWtpal YeEsku R of Carpesiensive  Organic
anr?s@fﬁﬁw gcufpubnsaaasa’ygsgt lto aboat 5 at nospher es,
preferably about 3 to about eres, at a

tenperature of about 100C t SéH R"ED'%IOOOOC preferably

40C to 600C whil e shaking the reaction m xture.

Al ternatively, the double poad may be reduced under

transfer hydrpgenation \gonditions where aohydr| de

donor such aslcycdphexads ene or a jlormate is

used in pl o@ ydr ogen! where fWRhate is
preferred, iA-& reaction jnert solxef as a | ower

al cohol, THK ,gdi oxane or ethyl acetate,vupreferably

nmet hanol or ethanol, in the presengg of a noble netal

catal yst on a solid support such as pal lladi um on

carbon (Pd/ C), pal |l adi um on bari u §if atle (Pd/ BaS(4),

pl ati numon carbon (Pt/C), or ®Pis(thi pHehyl phosphi ne)
rhodi um chl oride (WIkinson's catalyst),| preferably
about 10% pal | adi um on car bon, at t enper at ure of
about 200C to 1500C, preferably 400C to "80C
Alternatively, the reduction of the carbagp-carbon
doubl e bond of XIIl to produce a co f the
formula 1, designated 1C in Schene 2 ca )
acconpl i shed using al ternative procedures known{lt o one
skilled in the art. Larock, R C. Conpr
Organic Transformations. VCN Publishers
Step 5 of Schene 2 the conpound of the
wherein RL is & and R3 is an optionally suhetltuted
aryl or heteroaryl group, is prepared romthe

3atl on. The

conpound of fornmula ICNsS treated”with an aryl or

het eroaryl chlori d@;afro 1 de, id6dide, or sulfonate,
preferably the brom deyy mbas such as potassi um

phosphat e, potassi um ca godi um car bonat e,

thal | i um carbonat e, ponat e, pot assi um
tert-butoxide, lithiuw br f - Bt oxi de, or sodium
terf-butoxide, prefer@ably 'fotassium carbonate, a

EI/ a;nvgl%‘ﬁ%?srﬁu%l t ﬁngég %ﬁ] %enera?me[rkods suitable for preparing compounds of
Lforinsiadivherehy' etdly| enedi ani ne or

cis-1, &gl pEARAGHED mnﬁé@g%repﬁfa%r%f%mo%pound Xl b couphn boronlc acid or
L/, L/ -dlrreth | et hyl enedi rous c?]

a cu
PGSR K OMied 31 SRRSO b 019 &b ot o wherein both L
prsefstituatits ytogeiiar ofesn i e di,3iZberiznditraborpleed@ivete Ofprederssipll is OH with
a'ﬁQlUWﬂdﬂE )éN@Jhgrrem tpé ﬁ£|8r %FM—H @%cte]ﬂ%cﬁ‘rﬁcmg Lgrorfh/ %r iodo or sulfonate,
water, In a reaction I sol vent suc

1, 2- d| nmet hoxyet hane, diglyne, t-butyl nethyl ether,
tetrahydrofuran, benzene or toluene, preferably

tol uene, at a




tenperature of about 400C to about 1500C, preferably
about 80C to about 120 OC to yield the conpound of

wofhorsrmabzmo | C wherein R3 is optionally substituPred/iBrog$/000583
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or heteroaryl. The N-arylation or N-heteroarylation in

Step 5 of Schene 2 may al so be-w@cconplished by
g e A e
i delratistripbenyiphospbinet edichiorerfatiadiun y biskiphenyviphpsbbing t or atris(dibenzidene-

baa%@toﬁé)&rball@&uﬁnpr@#eka%iy' paﬂ?&uﬁ‘r‘r t&@(r&%ﬁﬁpho@ﬁh@ kA b alkali metal base,
metal am ne base ohat e

al k
al }&l i@ ey %r%‘ﬁ?fedé’mafﬁ“é‘?é’? B”i}e c%?l”ﬁ?ﬁ%rg?’}?@na?f’%’“m hydroxide, or
p hesdsgiume hiydropadiesl, prefeedbdy adoldipmO, c@rbebharet Hiy| a4 sblvent system containing

b'cﬁfu&h%@tﬂ%epgﬁsgtbbféﬁkﬁﬁg%&%ﬁ? s&gcﬁo‘%g %@F)metﬁé}& ‘%r ethanol preferably

adl om specl es d{) acetate .
t rW%%'d?”o%r‘P[&Her%ﬁé’é&%cﬁ*?éyt Opalte aB94l BrefaraRly ab°Ut 70°C to about
corpespondi ng chl or of or m adduct, pr ef erably

L) SO Ry b IRAREL MRS AL by ol B X i

sol vent su A oXEREOr
1, sabglitutteddagam éitwhsrerneth%rsabamh@ntd? larwmor Wt%%@avs C4-Cs straight

1608k or %ﬁ’cfh%ﬂ @mblycwa%&EloﬁﬂﬁoF Q’ylabpytpre*&ggﬂertl‘_tﬂfyl in the presence of an

conpound her
£ A Shavirsia PSR Rse e gt SATy DS " CRHUBebHmatyisiyamide),
c areferably Gotiumnbis(frimethalsitiéentided] inya aedction mert rrealticn iseleent, preferably an

angyRaddl QBiveR Nidcle8 Nork HRAMY PP NFoxakd |a|n@qet'rd?ry<§rbﬁran most preferably
art. Schenme 2a depicts an alternate route to a

oftetfaRUIrpig Ay Pt ‘Ie@pﬁvﬁté‘fee?frfmﬁlamgt &C f‘habﬁ‘bﬁ’olc def greterably ably from about -
Scioetre RaC. Ih leebodimpras wiere fR, fisovinyl) laquebus atis, preferally trifidorbaretic acid, is
a XIVvvhereinRBis an optionally
su%ggm?'tﬁ\gd?%r%?g%kﬁét eroaryl group, by N-arylation

or Nhet!eSieRr3/efaicheRe 2 TABPRH U'ﬁ @reppred &y @lkylatior) qf thegpyridinyl nitrogen

t rcﬂ@bmdouﬁutmr ﬁrfdj weral réanctlaﬁtoerr@qry)rhmyr hingr lcdﬁ\porbrrdoxm @etreated with an
i odi de, f.onat e ef er

Sucﬁesg ‘of %rb ?Ilg)lgl éoldllfljﬁ‘\ aéwosglhg?egul%na%a é’?ﬂ%s@m n%t alkyle}rrf%te in a solvent

sadrhuas @a?twm&t%i 1,4-diexane, mreferablbmatp@trllec @Sﬁl!?ﬁlperature of about 20°C to
CaHbbANBHES, pré@ér@aﬁwmt& 96Dtk QXdLE G0 rdidutelity about 60 hours a period of time

postuggrgrrtum elgﬁi}sr}éﬁ é)yrlcgnedin ﬁé%\_eqaltg&)é%%gsreﬁr val of solv%nt in vacuo, and
1, sebsrigherit eddithnznfiarieyer lalcolidl salveme toaféreblin yrledraeali faliiwed by the addition of

L/s,ogt{,mcyorgﬁg,(pmget hyl enedi am ne or
ci s-1, 2-di am nocycl ohexane, pr ef erabl y

1.7V dn ispify PoSHEMErfoa campoiBe o BUBRLSMEIDR! oS and R is H,
brdeli‘gﬁh!ed)lc ih Sdhethds 2 prpedpareaaluly\calyfs @dsction di e carben-tdigon double bond

?%ﬁpgﬁﬂ %du}gﬁﬂﬁltﬁrs mrérgongfnawa %Ffecté%r ﬁth{g%\k,é(n @EEO(Ht in a reaction

tron I ne
agneﬁ gt ech gy towgh alcondl giHfmeioxanegit siny! geqtaig) Praferpgly methanol or
t eattrraabwﬁrtm;‘ plésAce EFRIMOBIB eneldl cat8l) st 8RN a solpirsapgiradaty as palladium on carbon

e, a te ratur 0C, t.0 about
126D sl PP BN Sy, PIBBRE N R e o0 o
t H@(@@fmwgmp@ﬂe)frmqrmm ghlogidey (Wikénseh'a cRalysty pcqﬁeratdhabquym% palladium
S WasdatdoH ! £ @ pAds¥lire @F bR aB6RAY bboul B atnNsaﬁér‘ésabre@r‘aWabout 3 to about 4

N- het | at t o

BB eR A 2Pl olcoat Brs 50 AGPUb O 51 AT 10°C to 60°C whie
whsbaldngthRIreactiorGhixdurel  RBeingtivielywihe hdogbple dopd may be reduced under transfer
h%@r’b@éﬂa}f&n &Jﬂhr@éﬂs%eréoé Qﬂfrlg@dodopgﬁcﬂeas z&o@%cfréﬁ@@r @mmonrum formate

pr éf er abl brom de base such as an al
m‘-ﬁ ysed d%\P%B aft hydrogen, éﬁhﬁr&l ?m’P{ﬂY‘QT o3& Ryglered. ima éﬂaR%ﬂ” inert solvent
mesietl aph sy alcalion, THR, dararel deathyl anetagd, pedféradty e@thanol or ethanol, in the
pr Y. ; [
prpg%sgp%g{)fya g\&gé ﬁ{@l Etgﬁlgtgfnga_a s@r&%ﬁm séh !aé gﬁlggmm on carbon (Pd/C),
brs(drphenylphosphrno)xanthene ( XANTPHOS), and a
pal | adi um speci es, such as palladiunmll)acetate or
tris(di benzylideneacetone)di pal |l adi un{0) or the
correspondi ng chl orof orm adduct, preferably
tris(di benzyli deneacetone)di palladium0), in an inert
sol vent such as 1, 4-



di oxane or toluene, preferably 1, 4-dioxane, at a
tenperature of about 400C to about 1600C, preferably

woabauoB0C t o about 120C. Step la of Schene 2&CAApR®5/S00583
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an alternate route to the preparation of a conpound of
formula XIV by treating the compound of formula X

Mgragfu%e%bl Sr%gsrnm%tg t(lféo/%%ﬁqﬂg plat| 0{1 S:mbg W or)tns(tnphenylphosphlne)
hemc@imarcplpnc@r ﬁlMﬁunspms Fatabybhy, epmfegqpb'halgxyt 10% palladlum on carbon, at a
t Qdrh 2Ry GHe of ébfo@ﬂzo°é & 1%0@5?:@@?@&;1%"0 gideec., or

:'ﬂ ira|d: %ﬁgr?]gtrvelgrﬁwﬁereg én o) &, ah ggng(% roﬁnrﬁlou\@fe bong of XIll to produce a

bicsfpaundet thy Ifarmbw1am$tm)atedp@tna§smamm 2 can be accomplished using alternative
b t r?' L e LA hensi i
blpz tgédlr% kﬁg g&gd ' t |at hi u amé:l | sopr 'opylngre 8”5”3 Organic

rT’Qi'ﬁfOHT‘%'ai‘ﬁ Vﬁé‘t P"sl*??drl"%e@, such as sodi um hydride or
pot assiinBilep bdF isdamep? &fe&foawbbl)hdebmeLfﬁﬁnula Ic’, wherem R'is G?and R is an

bi Sgonal:ly dsutbhthéngd Ia%/yll %m%er)ow ?roc?& FT‘SP BrePgrgd ?% t r ea
cwrvanla i8fG’tane R iy Hmyaneawoif\wwlaéw ew@stgm@fylaéﬁn alﬂkeycompound of

i Q&Hnd% lC@J tkéékedrmﬁ%rbﬁﬁ ol f]é?él’@érﬁlach@hdfé’ broafiod, ﬁ)’dldfaod}a;shﬁ)nate preferably
flate as . acet

rthel &%zﬂeoi &ﬁ%e Slﬁh e%seqozﬁlsv}yma@&wr Y P?tF%S'“’%Pa gonatte sog ium carbonate,
t émgismatarropatef cesloutarttDaet potassoiot tedH@OLiHe, dithafne feattiujoxide, or sodium

7Q%+. ﬁ&ox%gocbreffer%ﬁly%Q%H&unlrQ;aFEbﬁ‘é{'é ea9d|5r9|n@b§}éﬁ 280 ﬂj&HyVleQned@mme N,N-

period of tinme sufficient to al g/ te th epr|
n.dtr?%fgyé‘%ﬁhy'eﬂs?'?'aﬂ%d By NSRRI YISPELINITRNt O N Rﬁah%&‘améﬂ‘r‘ayc'°“exa”e
smhsaqm;em Natirdethyleinylenediamineweiid ahpmisobhlsrtmleverdmlde or iodide or other

C%F)ﬁéra(w ¥°Lﬁ&§ @'g%t‘ablyf &Jgto%w‘? (QY |nt JHE ﬁ&ggée' Ha gfnall amaunt of water,

fprqfq;fgbly arwhi%a te abo\%@{o Mater, pa_a r%ac@ Qﬁﬁtcpop(gr?t sgcqcigsnpg l(Jillrr]nethoxyethane
d@i?glygrreattadtyll faethip &ﬁé}emaﬂydrcﬁurem eHpALE &rytomaﬁalgtéfe.@bw toluene, at a
%drplu&etrelztgrg ?abou? g@’(&uto abj))<\( 15 ebfl-(zzr}l é]o {JL&?Etto agou\{q% °C to yield the

ower al’coho pr ef
etchmp@ind ofsfontulanl Chwhdrein Retsaptmaﬂyaiuy%iﬂute%am lor b@efsﬁfalt i num

or 0/|oal hﬁ@l g\llﬁylatﬁdﬁﬁmo&ﬂatﬂm?@ bt 558§ BRRA&rhe ma@fa@goadel abcomplished
o.pal | adi um on. ¢ under 5 ssure
R ot SPPB R I phegen B i SER: RIS RRE BE 5 or netoroary
alzblatide3 batnitesiptide, @s sulfonaid ereferdohathabeyptidervath,a tese auch as an alkali metal
t %%@ﬁ:ﬁé %ealkgfl m@gp%m;% Er@alﬁQﬁH&alijQ&@ona% &f ek @Rglymetal alkoxide,

about C to about 600C, while shaking the reactio
mpf&f%fﬁléy Neﬁ'é?‘naf?r{?‘éﬂ%ﬁ the RIGHHINE bB?ﬂﬂ‘drra;Pr%%fa?'édLﬁ:%ﬂ'me‘hy"“5
umﬁi;efpﬁehﬂmfsmnobmdmeugaemeﬁospmdd hlp@MuuMareeuea such as palladium (I1)

h%@éthtge | SQ@fbe@s}EJ%n@zT%eB}{&h?Qﬁég%g% Hé c@FFEE%GhdHB shloroform adduct,

%ngn of formula IC

f or mat

f Grafeely 1'§(%eéi‘-yéi’?”éace‘qnﬁ)d&’apaé’y&@t(?)oﬁ‘ ?’h@?'ﬁ Sg'b?r\PéH‘t’h %ﬁj&ﬁ -dioxane or
asol@enk O peferablyC OB @loxanbHet a dérfpendiare f  @bduy ko@C @t &do@t 160°C, preferably
Pry {)uqré?)b#x %ESW%%J OrFoF‘cm%d beanﬁlﬁ ﬁ’é%??&cﬁhe%m R is H further
SBPe et af caLfaI on a o 3 ort %

pdunctienalipgtiom ot:mebewoo@tﬂv @ninepedn aeluoamﬁ@rp%amwmtandard alkylation or

syéduaive atftdtiGacdMilions kRb loHEsIaRAGRhbaR( Pt/ C), or

tris(triphenyl phosphi ne) rhodi um chloride (WIKkinson's

catal yst), preferably about 10% pal | adi um on carbon,

at a tenmperature of about 200C to 15Q0C, preferably

400C to 8Q0C. Alternatively, the reduction of the

car bon-carbon doubl e bond of XV to produce a conpound

of the formula 1, designated 1C in Schene 2a can be

acconpl i shed using alternative procedures known to one

skilled in the art. Larock, R C. Conprehensive

Organic Transformations. VCN Publishers , 1989. SCHEME

2A



Schenme 2b depicts yet another route for synthesis of
conpounds of fornula | wherein RLis & and R3 is an

woapisiooesab | y substituted aryl or heteroaryl gr®eapiBions/000583
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Step 1 of Schene 2b a compound of the formrmula XV
wherein Rl is G is prepared byicatal ytic reduction of
conpound X'V, wherein R3'55§HhéME onal ly substituted
aryl or heteroaryl group, |n—a—reatt|on i nert sol vent
such as a Iomer al cohol abl y met hanoln.or
ethanol, with a~edhl e ne?gbﬁcgzalyst, i)

or paIIadlun1 S ed on a Isokid support,~preferably
10% pal | adi um rbon, undé! a hydrogen prlessee of
about 1 at nosphe to about 5 atnospheres

about 3 atnobsphefes to about 4 at nogpheres, &t a
tenperature of about 1Q0C to abou%éigooc pﬁ%ferably

about 400C to about 600C, while shHakPn§ A he reaction
m xture. Alternatively, the doubl e'ban

hydri de donor such as cyc&%
formate is used in place ofar frogqg wher e ammoni um
formate is preferred, in a reaction]inert solvent such
as a | ower al cohol, THF, digj s “etthyl acet at e,

pref erably nmethanol or ethans e presence of a
nobl e nmetal catal yst on a solid ®upport suchas

pal | adi um on carbon (Pd/ C), palkadi um on bari um

sul fate (Pd/ BaSO4), plati num on rbon (Pt/C), or
tris(triphenyl phosphi ne) rhodi um gl oride (WI Kinson's
catal yst), preferably about 10% pal adlqh1on car bon,

at a tenperature of about 20Q0C to 15 N._preferably
400C to 8Q0C. Alternatively, the ragegtio
car bon-carbon doubl e bond of XIV to pr ce afconpound
of the formula XVI can be acconplished '
alternative procedures known to one
art. Larock, R C 1989. In Step 2 of e 2b a
conpound of the fornmula XVII is prepared by treating
the conpound of the formula XVI with an exgess of an
al kyl iodide, alkyl nethanesul fonate, alkyl,
aryl sul fonagke, or alkyl triflate, in assol\ent such as
acetonitril @ or 1,4-dioxane, preferably acetonitrile,
re of about 20C to ahg 500C,

9Q0C, for about IO\

60 hours,
pyri di ney
vacuo, an b Xo ment addition of a | r arcoho

sol vent, preferably met hanol, foll owed by “the addition

of sodiSshereratepitts aheiteinate Soweptod apSetiertheZrmuldC’ wherein R is G2
c qm@F Nehs @I:heH?—;ezaf 101 M@ouhd om%ru%' )ﬂl Bil:or{vérté-a?to %ngﬁﬁmb f formula XIV

an o I on al SUbStl tuted ar or het eroary
dé’gﬁe%t%d'sl @ i WHesEhe FEbSipite §fybr°ép%ﬁ‘%faafﬂy9fc9af? aP¥/t'1' grylation or N-
r etdteodaanmf Tee repmpechd X0 Ifdrmiuta | iscteestddowith are iyl s0hatedairyl chloride,
. 0 h 1
glf’ |9d\;\<}et \@F ul%k%t? &gfe{ég yettu? bﬁﬁué’e fgeﬁs%g%gé\hsgg Ipotassnuljn phosphate,
rpoﬁ’é?“l"ﬂ@ﬁr@ﬁﬁ‘at% P WA FaGoRe: éh%!m @r@g@tﬁoqqs:unma&ogptgbpcyassmm tert-
1Q%oRiat,| REIUMMEeADUBRIBEO O, seHIGE Mterbbltyyide) gLdterRbl@ SSottsSiu@f carbonate, a
2iod. ST S B B R LA o
t eathpytepediamiae @f c'a’d@ﬂlarulmy@l@lw&amtprei@e@ NoY wiiregtiatstiyylenediamine, and

aboprouLéeritie, bAdiaLd orm; ;gﬁ#él’db@ c&ﬁ@&é |6@dé fethé r%§édc@ Bf a smaII amount
e

P ERETED SR LR AP B MORdoTHi og Sevent suen as 12

hydri de donor such as cycl ohexadi ene or ammoni um



formate is used in place of hydrogen, where ammoni um
formate is preferred, in a reaction inert solvent such

woasosabooer al cohol, THF, di oxane or ethyl aceCaaB2005/000583
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preferably nethanol or ethanol, in the presence of a
nobI e netal catalyst on a solldzzsupport such as

Sljjfﬂ? g’?oléy? ﬁﬁ‘ﬁ r boq b(.lr e&aer lt&rahg(m)fo f) bgr ene or toluene, preferably

at n m ond ca
t rtmse(nleratph@mﬂrqwr@@pahqueo°€ teozbioutm SEHE, @rqﬂﬂ@bh( Woukf?(h@ ¢mabsut 120°C to

C e tb{@&amponﬁcﬁéf%raabia»(|\amé+e.n h@%o@@&d usmed &I dp ﬂaeroaryu
at a te erat u

refer
2000 t o TBOMENEs B WAREPEDGIoN AP RISEhslE B mpiee be accomplished
C &y breatingaer nompodiacibf fermutenXill ofensiWIR' i$ 62 pnd &LitseH avith an aryl or heteroaryl

c Q:HB grom;de B&‘ld% QF Eﬂlllloﬁatél' pr?&%l@fﬂ@%ﬁ)% Jeq?vu{hrb CF%QQ?GE ag Qn alkali metal

can e acco usi ng ternative procedur es
t &a@ﬁ@;ﬁt@maﬂ"éw mefel ?fn@e 8?%9 a'La'Fii'dReta'FQhO%?hO"ai?)% an S@Eﬁﬁa' alkoxide,
Zﬁsﬁmewl deetuimodsarbéatd, hea pr@astipaiei ONgadkl, arpydferblly i dES-dimethyl-4,5-

u eg phen P s;I)\flfmo")% t' on M%%gero ryI atd ﬁ)a%lu%oug;l)écng such as
rea n’é 8escr| In are |ven|n ruuan ﬁ

U. pglladrugt(@metzge gqtgs(gggazy@gae}ace@e)@pallgﬂ|umEg]) of @e correspondlng chloroform
N%@d&heﬁéfellag ttrls(aigggzghdlageac&téﬁezd|§éh§a+um@§| i, arPined -sofknt such as 1,4-

Pdi'lcixgrile orFéofuwe J)ref?{ﬁgy 1 4d1<§ﬁ{1e6 sag @ tem9rqurq3§f %)og@z}o ggtg7about 160°C,
BrpoaferablyHatout 81°Cdd abadt 1287@r . Chem Soc. 1957, 79,

1906- 1909 15\@%&155!5 025 de&cts aNeaﬁéﬁétH rodte tthhe’%F@?)‘ératlgq&rQ compound of
Soc. 195 72, 3483

TdFMutBXIV bycHesing t@p?ﬂ@?@é?d ?feﬁ"f’%\‘&a XBé"l"F |”PF F%PQP&P%@F &’"““'a Il (from
2 H2Reme/0) whePdi® R® 3pan abBdnal0& bstBathe: ryrzorkheteroaniDgroup, in a solvent such as

1 7 S

QQ%Q &%grtabg}%ﬁggtgl gt tther %‘g §|oﬁ ;ng @Bﬁqg@ahg*?ﬂ&]p %th an alkali
V\ﬁ“%ﬁ agrine 'P?éPe?Li‘fh|%(ﬁ?ﬂ’ﬁ@rta%(@ﬂ‘etﬁ‘y's'iymeénfe%asisﬁmt kig(trimethylsilylamide),
erlitmdneby(tnanttwylakwé)l edutmunt&ﬁ)pafptﬂawdel oﬁ ST QRN B&al hydride, such as

etrj%ghgr{deﬁa %sgBFn ha%r(? e prgeha%ﬁ/ls]pdlg ? )ﬁ%lghyamldef

S
rret hoddn ﬁrﬂwﬂwoﬁ $eheme 2arthe sereprupg of meaiorrr@ht X\hist prepged by treating the

al&ﬁbéunm ﬂ{e fapelnd e ‘tmih é“ Eiﬂe!ﬁs Bméragk)h}(&‘ﬁo@xhlﬂﬁ meERBsulfonate, alkyl
S I um ot.assi r
TIPSl Sitafh 1) SRR S0l 55 cReB ORI F ot iarene. prefrabiy

praeétemigilzl gt = tediparatung dir abdet, 207 @) teaatwot 1A9NE, mefetablag0°C to 90°C, for about

t %fn‘ﬁkl){&f thaEUU@QO hcurs Ia/pel%dmt llﬂ¥ E&fﬁ?&mm aqulateotr‘le pyrldlne mtrogen followed
di met hyl sul f oxi d eeral%‘tetra@/rofuran

{ QRPN FBih XA 0 SESRAB OGN 1 Prdiiocy soment,preferably
aabttidnoinfolidwed by sHeladditibradfisddiuro bofobgyiti@t e, preferably an
al kyl i,0djdde; FfTél%e&Q'EBOéJ oﬁﬁci b ffé?ﬁm[f‘dhawrl\eré\ﬁ“ﬂa‘té“ét bnd R® is H,

phar maceut 1 ca accepta her eaf
adepigrateddrpd @ﬁ’é@"% 2 s RfFPBEd Y ﬁ?tﬁ'vfsctfé‘#@ﬂofwf&mé?qlﬁé P‘Vt"h% reaction inert
Orsahvent klichns Gaswarlalcolol Preferblbly Me@Bnd! Beethig®l, Aifth a8 npd mbt)at catalyst, such

Ir%ta[p‘?artll Sal H&@Q.LM”%“ gﬂé!eﬁ %Rt aéoad Bl%fp%ﬁt ;?r{afalrabﬁ)/ 10L/ ;péllgc‘?um on carbon,

pruafesrar feﬁrogemn wesmﬁfpmwd‘satmoepherﬁo@taba'éﬁ at@bmheres preferably about 3
a@fﬂ\é‘dpﬁér@é’ Btbbdl 4%@@ﬁ§e§ ang teRPefatupddrBeut1 04 B2b58 1007 C, preferably

t aoBiatic B ol BeBe byl theRd e Th ey mif§F A0 sl e couble bong

almdyobry Ineduegd amdeo n@nsﬂad hydnegeestvar ¢ongitiarscuinerel ep Byvtiien glonor such as
UROEoHeRSi MR 08 B mBRiGm §mdietid &34 m p!écﬁ%f ﬁw?dg%ﬁ twHaRd :QQmomum formate is

treated and the particular route dm ni strat |

c BRI Iflo?/\é%?éﬁ‘m 'aefﬂag‘éif@‘és‘l"’@\ﬁél P’Pﬁ”&f a'iC%h‘%' T"{Fhé'oi‘%]’?g‘é ethyl acetate,
ofpraidyetly methBdol mgethanoR ntbi¢ predeneg of@noblegmethl daatt aed @it support such

Pek pq L|ﬂ'$ oma§r't')or§:i /é agélﬁdﬁﬁpérpb!&ﬂm Q@Et'ea(bhlgg§o4ga;¥atinum on carbon

nevert ess occu dep I ng upon the weight

condition of the persons being treated and their

i ndi vi dual responses to said nedi canent, as



wel |l as on the type of pharmaceutical fornulation
chosen and the tine period and interval duringwhich

woshesdoi ni stration is carried out. I n sone POTABIOTG)05S3

dosage |l evels below the lower limt of the aforesaid
range nmay be nore than adequate3-while in other cases

éll-"tﬁ#)u?rq %Elghe%?@ﬁgsto”ag) rRodlu n@tagr%/c%qw R%ﬂgtca&ggt? d?&er%m// about 10%

amelladiumsan agrbgncrt @ t¢mneoetls'eote¢baut 29fatol 1506 exsfaraily 40°C to 80°C

adm ni S%térﬂﬁtiv@@ tHar @H%@Ntof ttﬁbecﬁgé/n caTlhﬂ @&bleV@ond of XV to produce a
nﬁoun S_can

A P BE B 31 S ene LA b Pere P e Be SFORp R o stematve
byrazagured khbven Sevenealskillegiuire shepragvi dusdcl, IR1dE c &loagprehensive Organic
Nﬁ‘?ﬁsﬁﬁﬁétfoﬁé“v@f\ll%bhsthgn% 3§4d. ve conpounds can be

mnistered in a wde'variety of different dosage
fornms, e.g., they may be coﬁﬁﬁﬁﬁgzﬁ th various

pharnaceut Ily acceptable inert cagriers in the form
of tabl®bg, gapsul es, transder mas).pat ches, | ozenges,
troches, ha d ca di es, _powders, spr 1 cpeans,

sal ves, N-8s, jellties, ge e;mslotlons
oi nt ment suspensi ons, i ablye solutlons

elixirs, syrups, "and the |ike. Such™Cagyi®rs include
solid diluents or filbers, sterile aqu ous nedi a and
various non-toxic or .o*sol jaddition ora
phar maceuti cal conpog§i ¥l gnsC€an be SU|tany sweet ened
and/ or flavored. In gener the actifve compounds are

present in dosage forns at cgn ration | evels
rangi ng fF7 o out 5-0%to about &8 wepght . For
oral administyation, tablets containijng vali ol

exci pi ents 4€ microcrystal li | 0{ 09, sodium

citrate, cal m car bonat e, di cal ci
gl ycine may be enpl oyed al ong with vari®us

di si ntegrants such as starch (prieferably corn, potato
or tapioca starch), alginic a&gdd aand certain conpl ex
silicates, together with granul tion binders like

pol yvi nyl pyrrol i done, sucrosé& gelatin and acaci a.
Addi tionally, lubricating agelhs such as nagnesi um
stearate, sodiumlauryl §Ukfate angd talc can be used

phat e and

. for tableting purposes. Solid conpdsitions of a

10

15

20

sinmilar type may al so be emptoyedyasvtillers in
gel atin capsul es; preferrediumteritats in this
connection also include | actose '®or mlk sugar] as well

as hi ghschRahesnibisbicts Rl &mthepﬂiu}é&brl'ﬁyhlﬂ%s Q'cﬁﬁ@él&ds ¥¥rerihula | wherein R’

a ousS U ensi.on I X1 IS are
%af% %}h X0 8QtPB%IytSH%St|§{§:dI l or Ij?atle Ou%‘a ))'\ E%p 1 of Scheme 2b a
coatpornd ofiitrterformaa éWSNr@vaemegs meparbéwm catplgticargeurtien of compound

COl@rHagkiiRE {s84n éynsinauy Eub%mufée%w eﬂhet&wyusgréoﬂ Thga aéa.eldoarmen solvent
sus endi n agent

o5 LA GIEoM T SETFEN e SRR A PaHE D gyt sueh as
cmlﬁnhunabi eefisdidrhesusphdedr@ra gdid suppent,areferdibly Mm% paltadiuovnn crbon, under
SQJ H)trdr&j%n OJres%UreaGFt é%%t QOéTPlB&H?ere' { Qd&h%r?ﬁg% oBreferably about 3

peanut ol | queous propy | ene y
erfynespaeges fPt?@%tdL?é'BQF@h%’ 8% Gt 7 e PiPbpe 181 Pé\BP‘_\i} 100°C, preferably
bubb@rseec (pamiues@ial yvmml—krgmegmerreadmam midtyre. fAltErBSESISathy double bond

ar}\% tge rédu?&{ gnéjer t}’éﬁg‘gr Hﬁ? epgt%ﬁd&rngln?dss\%qul hydTlagso%nor such as

ous SO I ONS are su raveno
i Iﬂy@@“telxﬂ*ﬁr}?lf’f pogesium Tmalgiis ysed §] RizGedh Bydsgaen S’Khef‘ia@ﬂ"@o”'“m formate is
f QreférPddl @24 rdaetidnainert kEdnBBULHCAS &lowen dicend CHFAIARRAHE or ethyl acetate,

Isn re %:rltalle)log un:fg gtﬁ%]p-m ethgrgr%ge ?g nés) ?bge rpglaldzafext}/stson a solid support such
acconpl i shed by standard pharnaceuti cal techni ques

wel | known to those skilled in the art. It is also

possible to adm ni ster the active conpounds topically

and this can be done by way




of creans, a patch, jellies, gels, pastes, ointnents
and the like, in accordance with standard

wo pbaropesoeut | cal practice. Biol ogi cal Assay Al PCTaB0e%1000583
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conmpounds had | C50 val ues of 1000 nMor |ess. The
activity of the conpounds of tha-present invention

ith t t rly S5HT10 bindi .
o RGPS 0 R 2R RBRIUT Ty B TSy EHCaPPgoiginum on carbon
bi (RUCHgr ws@pienypboshbive) ihbeigm ichlotidee(Wikinsanist eatalyst), Tireferably about 10%

5- déTéﬁma&f e%&yat%&np&am@w&wé Itcngsob@ %r@é@wwb% gdec.
Hoyer et éﬁraln (1986) 5-HT1D

affini t/ytefpgp]ve ”i?eéﬁ‘é’ﬁ?t'éa qjéhenﬁarp%caé?qgcg Ieebcglp of XIV to produce a
Hamfripﬂ@dadﬂ theFermmaull Kl dad .be Necongtistied, using al@dativd PbEEJures known to one
Ths%né{m\m L?%gkgi (ﬁ% 5 t he conpounds of the present

i nven blndlng site may be determ ned

accordilp g%ipo2 oh&ctiegiel Znp KeMPIUSE ©f thecforBin, KWk iscRierRpi¢dbY treating the

tb I c??ié@uddsofhmgﬁlﬂé x90wanen ekepe B aky) iciteV alkyl MRsihadbsw@onate, alkyl
u er, cont al

ng . mM TRI S. .hydrochl ori .
CHPTSHRGH. o, Pl g s ins s 8 2Rl iFs 95,1 dgiosgne, preferably
p Hecetoniffile7 at T eenpletatie ehattogt 205C tdhetrput 911°€ | Hrefigeatily 10°C to 90°C, for about
45,0RRut&z thAbout Bo b Le&2riod 18me QQﬁElE\ﬁi@é’il‘yldtéthE Bﬁ‘rﬂilne nitrogen, followed

di scarde the resultjn ellet resu
ap%rFSS?PY‘?ng?%)’GQ‘d”\YS?‘{?n%%" %F?’ %aew ?’#EP'B“SEEWF ?!?ﬂ“B‘r?%}’S”t preferably
buhéteanoatolipitdhythe ddditien sissiemdohydriglet hen

pre-ingy %@Jpe\goffghel%é mtﬁbuctoﬁ'%o@rlid éﬂr% foﬁM@r M‘f?liefﬁhR1t 982 and R® is an

suspen3|on I s cent r| g{ aln
i aptionaly syRstitied asyl peheieroam gmuec%ﬁs@@atedﬁén rRE¢Me i2pg's Prepared by
pedataa,mc (rfécﬂbﬁdw(bﬂ’fairﬁiojdnd FOUETE Iréiac{]cﬁ'ls s esoed suah ks0a Mwer alcohol,
t
%feeylpcngeh?a%asé‘ro?tw aCI da ngl?%%:et I% {aﬁ/gt Eﬁc@n %B@ﬂ%m or palladium,
aI %lép%léﬁ?ﬁ en apellg suprarpPigteraily 1|0ﬁﬁepadﬁ@1um omwr@am ¢inggna hydrogen pressure

chdrabb@el 6@@%&% to JdoAt Sléfrﬁ&aﬁér@@ dréfer&@ tabélt 3 §tﬁ10§ﬁheres to about 4

ut t
oregiers 14 EReder Rt %&“ﬂgﬁ a5 6 20°C t0 abou
f A0 @whilg spgkmé@qegctloﬂ'(m|>50enﬂlt@ﬁataelzoh@e¢®@mond may be reduced under
di tFQﬁEfQB/ llly?iFHgfar@ﬁbrq @or{dmﬁé@a m%rﬁi@ r(‘]Bn&“sﬁ&H 4d §HloNBL&Ene or ammonium

2 Ofﬁli'l?"&l}%gyllf?s(&/ gtpgnﬁa thycjz)gﬁw;)wqe%r%nramlqr% Iforraflte %prﬁﬁred in a reaction inert
TFﬂoﬁelht)sddfmasl'ﬁ lowercicob@/THE, dioxege Or Ethyl raeﬁtatemrefarsabl@ riethanol or ethanol, in
acth r{%E' of a Zﬁtﬁlé‘ the | §z9a| é?% %' J&h&‘ %%prt Y&Méddﬁ? oﬁ‘@é’rbon (PdIC),

CIUﬁ]C ori [ OXY-
( oﬁaﬂ?%m/ Pa AP tlfete (FH’@?SQﬁdP'itU?erﬂvl f b‘ﬁééﬁﬂ:)e Prgﬁ“ﬁ@'phqflymhmp"m)
t hhadiurh xdhlorige i(willackda'd oatdlyst)] preferdtdy iabeut 096l laladiuns DU Ecarbon, at a

08,57 AL A9 SRR BRI IES {0 ensure @

enous sus ension I'sS then

i ncubat@@rﬁahvea/ éhﬁakqdh@jiowéhe BRIPOD-apron3dpupie nipne of gtVIl to produce a
25,Gmp&ﬁrfdQﬁ theNErHRRL1Y, B85ignSte8 A0Th 8tRamd JHecah b8 REEYHpAshell Ssing alternative

| tered S|n r fiilter VWhat man

g HRbds Seiiod pUGLar LpHBLS Rl prat Mo
times with 4 m of a bufferﬁﬁHEMEdﬁM

TRI'S. hydrochl oride at pH 7.7. The pellet i
pl aced in arsy ntlllatlon vial with 5 mb,
scintillation oAquasoL_24Ln;;_and a
overni ght. Th ,Lﬂhlbltlon can be
for each dos onpound An | C50 v
be cal cul at ed tMe percent inhibition
activity of the conpounds of the present in%ention for

5-HT1A binding ability can be determ ned acdgrding to
the follow ng procedure. Rat brain cortex tijssue is
honogeni zed and



divided into sanples of 1 gramlots and diluted with
10 volunes of 0.32 M sucrose solution. The suspensi on

wozeostobesao cent ri fuged at 900G for 10 m nut es aRATABE®05/000583
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supernate separated and recentrifuged at 70,000 G for
15 m nutes. The supernate is dimgcarded and the pell et
re suspended in 10 volunmes of 15 nM TRI S. hydrochl ori de
at pH 7.5. The suspension is allowed to incubate for
15 minutes at 37C. After pre-fncubation is conplete,
the suspension is centrifuged~at 70,000 G for 15

m nutes and the supernat &di{scarded. The resul ting
tissue pellet is resuspendedYin a fuffer of 50 nM
TRI'S. hydrochloride at pH 7, =

tissue is stored at -70 C untl | xyppeady for

anexperinment. The tissue can be|thawed i mmedi ately
prior to use, diluted with 1'6}/‘4‘r£wpargyl i ne and kept on
ice. The tissue is then incubated according to the
follow ng procedure. Fifty nfcroliters of control,

i nhibitor, or vehicle ( 1 pefteent DMVSO fi nal
concentration) is prepar8% arigus dosages. To this
solution is added 200 nml of fritiafed DPAT at a
concentration of 1.5 nMi n .
hydrochl oride at pH 7.7 c0 ningz4 rti M cal ci um
chloride, 0.01 percent ascorbic'@cid and pargyline. To

this saddhelapettodé i@ Nh@ GekpdraddrDoMbryiOhalitidss 6468 iANAe N ylation and N-
NSI ON,. I S

| ting sus ortexed to ensure.
B R e
Sl'ﬁiﬁ<||2r$g9 VeuagrD.lehalhBbwr M8@ CheémUte8s2092, 1273571461, Sall. - iJost al. J. Med.
| ScHehEBod0, b, 46663 WS BIAL Phe&, M. hJ AmBd. cRbm 1871, 93, 6877-6887;

d
i) S bhob Ano S i TSty P NeabhnCeesso. 1.

f otmezaCherdoSer. 950, he2, G8AHB4A6d Muciomt R BachwaldhiSclLe.Top. Curr. Chem.;
Q?r% %e@\/#ﬁa;g aé&lanﬁL Gé”)e% %05 nan416¢ pO%'F%B écﬂé}lf-}ﬂl tg & 19650708;

agonli st ant a oni st act I vit
cdf?;b*@tm Hs Roﬁa&gﬁ% R ﬁ{?éﬁﬂ*?%nwéﬂg X qir?hﬂeffmad’s" Le#:12000, 47 4335-4338 all
I eft eicarse GarminbRcalpdratedibp ecletdéticaN theif entPbte. Subsy sitileddn the art will

Corfre]é: % ﬁ%f Q/Herg%ﬁgrogrla@ h§7 x&hggo%)a ol1 %m &%epe oo ?)EQﬁqj%%can be etherified

r é?)’eﬂf!ﬁné?fé r@gti@od@kgg\m;tnetae @ﬁtsu‘%if ag ﬁ@“ﬁ?rﬁ)wb &nAlgli mgtel hedride or alkali
S- rﬁE@lDwﬂ%Qi@@t SUch AR &dRl AydAes &Yasﬁlhhclﬂyﬂﬂdeﬁltso&5ﬂ witoRe, potassium

Sd’&@l’{)éﬂ? Iogc%-?luuz\fliy%fq&g%p rﬁ%raggﬁf"gfﬂ)% Fg{ar} (%gl&entt .Tﬁcg as tetrahydrofuran,
i idNviircRiiaifonmiagidee or dimethilaniogenipzaierabiy teaiiirdHERES! a temperature from
bufb@r 26 anfongveli bmm’%f &yl h&le Uﬁtb%t@ pF@é’iQﬁIPS"A Syl iodide.

ggaggolgﬂ;:cgrgp snc? g[em agr@%erﬁ-ﬂrg?rg%qg}: &?'8/ agi;e@ abIe salts (hereafter "the
r estiepemgacds"ncab®@e agivinidleRieSidoreithérdne galntransdermg (4 girough the use of a
E%@Hf HHra%a@ Eg%llr?gugl' r}@étal pr Qrteﬁtlerlgl of ntG;%Hi rr@gté@n ‘?rfans%grmal and oral

rh‘;goca (su stantia nigra rotern
pe"\dmt gliongie pf‘ifﬁ"lerm Tr?gs"a@%‘i‘ﬂogndér%e afﬂaséd’e§@b'b’h mipigfgred in dosages
r ea@ngommmuuomse@g:mp tb wbaut ¢E00trag et day? plfarddiyNi about®. 25 to about 300

pho@) CY]1 P@%Tcd/_\ \MD§ fQSeé %ﬂi@dgﬁwratlc;ng MTMecesEarw occur dependlng upon the

reatine phos
U@lwmn@m o@thg_sg[queqt §¢|@Q;mqte§5an@fhe[pgglpqlar/(qtpe QWmlmstranon chosen.

G Howewdr, a (NEQgeQ&%r thANes¥h Efégb@@@f eﬁﬂlﬂbﬁﬂ (BAIMmg to |a|B&J4| Beknlg@Br HgSf body weight
| n t at ed ssue S|

gr oafy ds rgo Qx%swgtﬁ)( erﬂg?yrefi Pana ns magtne 89 SS P8crur o.ﬂé)ené:i Ing upon the weight
mangtceryhthat:he tparb@wsrt@meltwetsd 20}1 thpir '”ﬂ'N'Q‘ﬁﬁJ eespdr@esio sdidupedicament, as

orwell bk fof tnel Bt drPhartriabaltic Re@Rioh ahds@R)and @ tife p%gocﬂsz interval during
agoni st or buffer (at 10x final concentration),



forskolin (3 mMfinal concentration) and 40 nL of the
precedi ng reaction m x. Incubation is term nated by

wda ves/eadact i on of 100 nL 2% SDS, 1.3 nmM cAMP, Z4CTE2¢05R00583
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sol uti on contai ning 40,000 dpm [3H - CAMP (30 G/ mol :
NET-275- New Engl and Nucl ear) -p@ nonitor the recovery

g%ﬂgrf%/gﬁ,{acri&jk}btlo% IS cergg%trt gﬂsg)a‘use s arnat nsagf;)reglfa{]e sgbelﬂwﬁhe lower limit of
Stk @fmresaigtrarge. mayAreaingrei toanl adBhustsh Mnlesm rO}her L84 stilbigrger doses may be

S8hsIoVe8 withRotRaARg & le ﬂa)fnfhl%dgléﬁ&,rté Er‘o@@’e&ﬁatlsb&%reer doses are first divided
scintillation coun I nhibition is defined

b{ptosgvarasTaY d%emﬁﬁm"ﬁt@f’ ”Emﬂﬁ‘ci%”\e@@é ptors, and 320
NM 5- Hihd wlvéSeohﬁbﬂnlIth earelpd adhsnistéred alemy ori mbnnhljlrta'timnsithb)ﬁarmaceutically

t &eﬁtﬁﬁé | fers &ngéésﬁyeagg/ Qﬂ% %I?%Et %%%ﬁr Pgus‘yglkcﬁ#agn Mo?e particularly,

r e aptive r°§mB‘PU”93 Fr ‘?eo?dméﬂ'%’ﬁid e wige yarety of qifferept/dasagy fogrs, e.g., they

agay bs tcombiRkCRith vaﬁbusbpﬁahﬁu%emfcalfy@rcsép@blengat tdmr@tnetﬁe form of tablets,
ated in rel at

d I I it
oAl SRR Es. ozPided fol el S ol Py eams. saves
t huppesitorfesLiaties, igels it Festepetivas toirtmenis taaereus SuspRrsidnsAiRctable solutions,

eLIRRY, sRuBORY thd Reabesh @RRR .mﬁag&u lameﬁtfa Bnfiels, été}lﬁfﬁjeous media and
can be det er m ned 0i\ccor he fol

W I
FEROSOPTIRN GURnHBES g FHLOT SRR ERES N PR can be suiaby
gsveeetened araal ilavgpretdo Iregemnciathe acivelcompdunds @e pesén incuuelsdosage forms at

t%nlcé"m%{ idn It?/@lls lr%ﬁw? Hom ?9&1’95 %Wab%ﬂ%%fb”y V\feg;ﬁ{'” ting

rozen ut ure use. of the
ex per | ﬁgnqal faqr@jglgf?tl%| tpbl?j% [cprRigining kug heéﬂp'F'lﬁ) @u% ap dyicrocrystalline
96elwBdd, saﬂmymaleﬁm)unamﬂb&natﬁp@&mm phdsphatd andoglytineamaf be employed

NglglggZég r}{ggg% s gug@tar?éféécn %?%QLFEQI ﬁgh%&enaﬂtagM:a starch), alginic

t Beith ap ﬁ@rﬁa"f @g@@l%ﬁ"@@so@ee@rwm s@nmt'ﬁmtb@@erwﬂfe polyvinylpyrrolidone,
S WRAJsB et ahdSaddEis A RtEnAR dubridgingRGEHtaaR RS In{agﬁeslum stearate, sodium

ded b t ' old 50
VR e ol e (G iy o o
delgy besmapyed @s dill29 mm}lamcmuiese ntefeated orateriply I WNSA0@RAtion also include
b%@t@& 6P gllk Et!'g%ﬂta%d/vélIYé%ehl m@l@&lé’r‘ﬁk&ﬂﬂ?%l%yleﬁ@%}ly@&éﬂeQVhen aqueous

to Ute t1ssue, concentr at

TFILéSP?'ﬂ?WB? gler P g dgﬁreﬁ rgm! 3dgn ’i'W@W”é%ﬂ"ﬂF 'P%?%H’ay be combined

( gffreeliods sweetphihg ionflaxorngl eglents @atolirgChatfeo and? if 50 Wesiredrenaulsifying and/or

RQJS erﬁ?x%%@ntg qg%eﬁweP @ltmch Mﬂ%ls SW%{ ethiol, %YM %&c%l glycerin and
ncubati on urry I's then Centrl uge

1%’9”%?9Fﬂbf”6§'°”5”‘|‘ﬁeﬁf at 4C The supernatant is decanted

and t heorfpalentetal b@mihistraticr) @ Boletidn todarbadtigy compbEti &iher sesse or peanut

K@FS{' |ﬁ %H%%W%i@% #%ﬂ (%n e-rqpllo?/ gg?ﬁe&iﬁ%ﬂ' Jé;uy&s%sﬁoJMe suitably
r @g‘igggépfg@ﬁab gj@qﬁgéhqn %h@ﬁcaﬁéwn@r}&t[ﬁ Hiquidsdiluent first rendered isotonic.

i msiaa&&ahy sblﬁtfbﬂs ek duldblcarp ﬁWaveB&.@dﬁe@quﬁj pﬁfﬁdﬁéé aneé oy &lutions are
entrati 0

ﬁ?uit?%laF w}tr%alrt&xlg ﬁ?rn Ctﬁcular agss tlal\'l/ee mjegeop Btjrpg%eg ?)I?e preparation of all
C thagro Geldtions ruaderaglerilg norm@s%@aﬂ"ymccmll'&heds by stahdard (ghrmaceutical

7te61)m<{u§$wé4ﬂ<n8wrﬂom%|se %BS%HNJ@II on - SO that the final
DVBO concﬁgsnt ratio

cont ai Ai® °d’Pi?¢§"eo‘P|a€!P'f"8@he ?%?ﬁ&‘? %ﬂmpaa??a tqua@c?ae&“s(f@" Rf/fone by way
f binerkantso recpat¢hy, delliesingeBi-ippostes, idintraents afithhei like b sdct@deancs with standard

Pﬁa%?ée@ﬂam‘a&&e addition of tissue/bead slurry. Assay

ates I ncubate for one hour and then radioactivity is

quant ified using a M croBeBodeal A83aY| at i on count er.
The pencested tdnipobids ihadCefvaipeai1bdnMoriets N ghe abtivith enthb eompounds
c Y/ [

g’lstﬁé(; lg@%&g lnv%—rnn\gl? @g@g?&gﬁ) éﬁT B ('ﬂ)@mé tya a fﬂ) Sﬂdlﬁ$‘Q%R$ ﬁﬁn be determined
agoni st -i nduced hypot herm a [ n gU| nea pi gs accordi ng
to the foll ow ng procedure.



Mal e Hartl ey guinea pigs fromCharles R ver, weighing
250- 275 grans on arrival and 300-600 grans at testing,

WGEGH05/@90ae subj ects in the experinent. The gui NECI/[B20E5/000583
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are housed under standard |aboratory conditions on a 7
a.m to 7 p.m lighting schedupe for at |east seven

it SenresadoBRe brfthery et iee Brine MBiaRe, TS e ety can
C berpeasucks! using tHeepreoed@a bf ideyecetral. hRraiadiesnB . 85 HABEIS The 5-HTyp affinity
S@Le Jﬁ%éur‘eﬁ‘ uénd/ Ak BriBedite H&Ar}bgand F@r%ufkﬁ *(U We@rok’csf efl gb# (1987)).

varil e endi n on conp ound ?/
oo S8 SC5HHY L GORRAHSS o165 RESes] PYRork oL, 5-HTro binding st
mrﬁwbeaet&hﬁﬂdd)écédbdlﬁ)g ﬁo toe followiigb@dure LiBsiteaneditssiisgue is homogenized

[ gnc%: 8 u n@%nﬁg(f %?F?l ? ia&O ry ﬁaljff?rs %‘%Maﬁi%g 50 mM TRIS.hydrochloride

H(ttlsrﬁtaydtoxmg;ms]l]ar@@omeﬂwa@pyvqr@nhwr@)yM) a @i A7 7wiihe Hogwgenate is then
bSerWﬁf@jé@raQ 45860 EeRE 1D DRRUtES) TREEustititdrt & ihem € dédland the resulting

bl t
2 PelgListpersed el 20 iligeror 30 iy TRy oRb G buRer at ot 7.7
r éadlsn@ensort mldken preamubajed foedS piigutéss atp373€ eefter whizh dhee awspension is
pl:é‘hg*fu 43096 ap@(ooﬁ%qfoah@}nﬂﬂte‘é\‘af?@th@ Qhﬁné{‘é’h‘# di€cdi®dd@The resulting pellet

f1oor and allowed to acclimte
sé?PPfSt&'ﬁ'aFeHgé gfaa?) g aesysrRTfes in Rd %P%a é’PEeft?ﬁ 1y Pl [Rifdydrochloride
t corttdienG@OEpEbane aboricdddewitheafiial pie ofRT abdialso cangethinggl0 M pargyline
e [
{ PAOE of AT HERROCILRY Ind ERBUISEETE kot 8 ol ad, finuts prior to
dH¥f-tal thernoneter with a small aninmal probe is used
for t emﬁ)@fnﬁlbitﬁrecdﬁ&ﬁw vemae issthenliReubated Recdrdindrdtfie @fllowing procedure.

Sﬁ"o 50 p| ng a 56 éern%t glgeth#]rguli%n dg ?[?lﬂgoilé&?ercem?d%tﬁlgp WS%{ g&u‘ﬁnon is added

be"i s 1ns
f 6@0 B Of Gisaterherydsexytiyptantinea(2Vh sl 2byflecefragintg TRES.hydrochloride containing

0bbipeREnt aES&FBnSra@BLHt%SI AF @nd Esa cbr&mhged pM Par§ylife and 4 pM calcium

? gﬁ%@?g@gﬁ’ iﬁj@gafﬁ $ gXY?%Pd‘gfr @{propgigmmo%fﬁlggpaq%go M pf mesulergine.

c doplosi muxture ig)iadder a:so ¥60f pavimet @edatedissue, addlithe msealling: 3@pension is
M, SHék&d foeé%gur@ga Ho?nob@rh?ﬁ@ suspaRsion. 'Tlﬁél- QuPeNUrSt tHed uﬁé&@&ed in a shaking

adm ni st ered m nut es and tenperatures are ta
3Wategpath o0 MG 2R ST EP POl i SREn  ftered using
S glasehibienijteaXpgr, Whatrhah, GRIB P'rfiterd)). Ukhe [pakse Isi theh washpethadedirmes with 4 mi

gs%@ga bf%o’m\ﬁ %ng rgd?bghlmlc{é% Eﬁ 7. 7T|?ﬁe ;}(ﬁlélt is g@%%y&dm %régmtlllanon vial

oni sts ar Iven
t With &t perillatios f't’ﬁk(gﬁ“aét" R0, a”@(?"o"leéb oAt PvenghtmThg pereent inhibition
| 3iree caldalated Mr%a&ﬂ&is}é gﬁ‘fﬂle \bbrhPouhtVANBY, vaiialkyisthen Bé calculated from the
vari ant repeat ed neasures in Newran- Keul s post
hB%rc%nr%m 'b%n LYel4Re “acti ve conpounds of the invention

can beTée/mtlula/t@dhea@"mﬂndsmf theairesentapiention fpyS-HE sitbingdipg ability can be

t B&er@fﬁﬂe@rﬂccérﬂmw fHa fbilo@hgPBréBeBurs Uﬁﬁttfrénﬁ)'b&'t“exl tRsue is homogenized and

nt %‘f in &p%F of g %%ml Igtglagigﬁﬁ%g@{ﬂ 1'8 m\ég Iig%g{ I!hg;@g%e solution. The
Thwaperaidnelsttheranerbe‘ugﬂdoek@QDGojDr st mlngmh epdrthe supetoatm separated and

S?Jc@ﬁtﬁf[]bé’b %?@Wbst‘or @Umhfe's p‘i’ﬁ’é'] sbp%rm\f@dlguoarm and the pellet re-
usef ul he treat nent of ne and

é‘l‘sé?Equﬁ?é‘ 1%61“@%%@ 1?1’“&’5?3?‘1 9%‘&5'8? areh 2?1 Eleeﬁ’-f&@”?'ﬂ” is allowed to
t ineutmteeist heminpied adeiyC. Altee pERacubBiml i gintadte, s suspefsion is centrifuged
SH\”&{) bd)CptGarflorefJ 'Igﬁrﬂﬁ r?!f’ tr%eggbeﬂ%%‘? %8% d nl'_l]%\/ regtﬁnw E‘J@ue pellet is
s@fsaﬁp@m’%ﬁ’ g amt{tfehgfof?ﬂ Y H%'?N‘i"f"gf"%'élﬁ ahaA det eanainiagy4 M of calcium
t Bioride aHdt 0.01 pecent Beorbic ididnghasisaugsis sagedl@s cror e dnfil Gkady for an
the 5-HT1A receptor using rat cortex as the receptor
source and [3H] -8- OH DPAT as the radioligand (D
Hoyer et al., Eur. J. Pharm, 118, 13 (1985)) and as
descri bed



for the 5-HT1D receptor using bovine caudate as the
receptor source and [3H] serotonin as the radioligand

wdq Ro5/82030deuri ng and S. J. Peroutka, J. Neur 0osa@EmmB2005000583

10

15

20

25

30

35

894 (1987)). The follow ng experinmental preparations

and exanples illustrate, but dggnot limt the scope
2SR e 0 PR DBADS N5 ASE SIHER Wi 5 b paravine and
lkepkomige.pi perazine (139.5 nL, 1.26 noles), potassium

car bon@ﬁ@tls(sgzé% Quen %c@@té@é@c&)dmgqg%e followmg procedure F|fty microliters of
2-fl uorobenzal d

( Womyubmsor N%%\‘{'%G pgfcepg?l\{l%g fufaé Fonfgntm?ﬂ)és prqgﬁaéed at various dosages.

STb tis wwiutivmss auided 2ab (i of tridatsd DEAPet atorcentratist blats el in a buffer of 50

M%WTFqgtthrkwldg Ig{ 6]_r| I7 Q%Rrgtgmm tZﬁQM %luumacggrl&%g 6)9 gs%mea@corbic acid

organi c ayers
THed BA'GAIRG- a9 tayaolum'squne@#dGW@Wb of t'swel ansrtae) resyftipg suspension is

t b&teﬁ&] MEAEUrBASMbGITBME thhd Busparnsivn ié redicostedlid® fhakihg @ater bath for
k o'tcles”g';l |§7¥VR "r(at %oluM?% |quCI ?))fr%d 7|_\‘%9as‘1d<£|5twuce7 vq_t?ﬁ g nPrI] of 10 mM
2}F$IS tgdroghi¢ride a) pH 745 gorﬂﬂmngﬂ,ﬂ-m mM Qfgsoqqgmschlozwg The @g:ent inhibition is

( §alcﬁfad fo:lgé@h R df MQ:O undCEdatréor ¥éhlold ic @uéaarégghu?ated from the
,122, 255354,4

PP%(ﬁ%ﬂt!i’f‘i B'ﬂ" alugs( 4. Benzyl pi perazin-1-yl)- benzal dehvde
The t i Theagooispauraitagarsst pedfias eithel sonmgpubdseof thetivedtion at 5-HT,4 and 5-

an"f‘ O3 or§ Qarﬁ rE)@tdeﬂ-:'$r§l‘ﬁ'1e<§ %Elngr te?di@Eétgﬁtlﬂgzc&%&tmm Qé&leng to the

1@govgng me@re 1@17Ie5Har§2/2 glgneal Pgs Jare Mgc:(\%pt,egj aJndzg-tlTE receptors are
( ¥sddcted Bueg sHeatigpocanibus, while 5-HT 4 receptors are obtained by slicing at 350 mM on a
o)
L A P BT RO 8B s o
t Bdvidual tigaueg %hormqsp'a%tnu MM HE%HS Nivfter( epotginipgz! mM EGTA (pH 7.5)
CDQM@Q hahd3eld(dfassTtblon® BofidgehRérSand EBitrifuged®s 36,000x4 K6F 10 minutes at 4°C.
?ngeS ;ﬁi@t’s a%rl_pggg;%r&g%z? 11)8 AMEEE@ buf?e'r %(?ntéirm\g ? 'EQM E(];"P A ?pli 7.5) to a final
ZPrioEir‘sconbmtlip}nlof B0 per(kiprionarpup) yr-ree sabsietio digrafletprotetn|per tube. The

C B Qgéf\@sarpraemrs%dhasmma&nﬁ n{mh%eh analceseHsd 2.6 mM MgCl, 0.5
t hat used for Pre

L IRKIORP 400 TLEAED o 18 b T, Prgerbogeaiing, P31 yhglp. creatne
( phospidkindse; 160 GMHZ)'P aﬂd 26-12mBdofrims of [ﬁFHI)ATPZ(B@El/@ddl NEG-003--New

15'!1%Jnd‘NLHe§ g o |9 whl%)e'd b% tl?@ac(oqga oiLHJqu tcs snl;lcgmgedafﬂgrofuge tubes

3(1@g|_p@a&4 at?ﬂ C3 r 157n|r2,§_e37 Egep t(n?ﬁ reicpues 29 u:§.3£|s§% 19_'.4_ ngg.or buffer (at
516x tiza) cor?ceElGaﬂ?Sn)(SGO(un 32Lhi1, agbni8td o Blafer 134, 10k finaBcdhcemiGition), 20 pL

fo@sk'_m élg fgwal( (S,Onc&r‘_patlonlysang%/ S’_l })f %Je rgcegszHLactlon mix. Incubation is
51¢Pmaﬁ@b21f@@%9m9ﬂ 100 eaSPS- 1.3y cHMRZ 43 BhYTR safwfien containing
t ud,be @;ﬂnﬁmwmp/yas CheBRNET-205 Ny ErldanaRubesH RMadnAgabsrecovery of
t oAl\tAF‘a’omLh?e Lids. The separation of [*P]-ATP and [**P]-cAMP is accomplished using the
method of Salomon et al., Analytical Biochemistry, 1974, 68, 541-548. Radioactivity is quantified
by liquid scintillation counting. Maximal inhibition is defined by 10 uM (R)-8-OH-DPAT for 5-HT 4
receptors, and 320 nM 5-HT for 5-HT4p receptors. Percent inhibitions by the test compounds are
then calculated in relation to the inhibitory effect of (R)-8-OH-DPAT for 5-HT ;A receptors or 5-HT
for 5-HTp receptors. The reversal of agonist induced inhibition of forskolin-stimulated adenylate

cyclase activity is calculated in relation to the 32 nM agonist effect.
The in vitro activity of the compounds in the present invention at the human ether-a-go-

go-related gene potassium channel (hERG) can be determined according to the following



Preparation 1. 1H NWMR (400 MHz, CDCI3) 2.35 (s, 3H),
2.55-2.65 (m 4H), 3.00-3.10 (m 4H), 7.11 (d, 1H J =

wo&/@nbo4. 8 Hz), 7.19-7.25 (m 1H), 7.46 (d, PCHIB205000583
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8.8 and 3.6 Hz); 10.38 (s, 1H). Preparation 6
2- Fl uor o- 6- (4- et hyl - pi perazi n28- vP- benzal dehyde The

: I(gtrc{cgdaq;g Woc\léﬁ%)%% ‘%d %g# %3# n(e 4%8%%%%8@9 ing to standard
Ciogll @jtur2 t&Tiniiges. Géls,arca@sted], 6pln(dewn 4k{) the Besuitin@pellat i¢ frpzen for future
4'dle Cﬁw e da(y‘:g?I the]éi'pen;lnént ?rgzeﬁ‘\ c@ﬂéeu& i¢ w'é@\ed @0@419 Q)gn 96lldIl assay plate)

( RP‘}‘ @pryog@ge%m( MFBIq_mesP?feciggir MnTH,-s basg contalH?ng 10 mM KCl and 1 mM
5-|\ME‘,|12|‘I§HI-I-6 14 -atatdegleepiopeTr@zihamaobendty isbiaarz aérdefbyedieat Ws®00 G for 10

t
o RO S S g BB o o
c@@mw Tgs Base(epntaming 10omBIKGl @nd 3mM MGis(ph tg .4 34 dagjees C) to a 20
n(bﬁnL Sorfehtiatidn. 4T, W@A%A(Béadsl(ﬁa sﬂe_aTedayrQe ija)-e weighed out and added to
Iﬁ?&é({/éﬁ?ﬁéﬁl&té" E&»@@ﬁ%ﬁ%}o _p;nl'gvlrﬁlrgggﬁ, é{arlggrgrzl%/ t:)l'e%d%glu&osn’ is then gently
2 r¢tBed {dpeek?,hjdh) i  evldrdom #2G)I fyr- Denradrle ReteTofdque (ColeiPalmer Model
u .
t ﬁg?ﬁuggl é)\&@‘lg H%ﬁ%ﬁg?%tub% '}]H’égoeta@ @Iumh?g ARG u@g@%%&b@;pm for 5 min at
1.409 The supgqnatgntds Q}acgrntﬂtgnd the pe{let(is res%qendyd-to g mghnl |n|2e)nbrane and bead
3.cdktedtratidn Grmso At Trid bAR &o@lﬁimm&Ho nllM:K(a a%damﬁthM&cﬂzIZ(bH to 7.4 at 22

7.48-7. d H,

19°95% &0 T, Crsopiod &y send s epite mRRiE, & Arichtel used i the
2 -agy4 Beadsrandendmrangs jpeer used at & fingl Wbemrzamrmféhvg/wérrm 25 microgram
t Ithé;n/warrP&HM.vx@sD.mme%* @ams&ahmar& AR w Dwrs@ PSIPMB Tris buffer

t hat used Pr eP I\/ﬁ
Clﬁfl' §)4) gf_at i% x(ﬁaal cep[:en atlon 6' sz? tpEt)the fz'laég @é coggﬁntratnon is 1%). To 96 well
2.598- plafed c(onnalnmg) dru@ .didtiopsldradidkdand is- ali@edB (ami¥ fidal Geoncentration 3H-

F%fe&l&)epéf}g’ 198\90 d%\ ls%'l_Batejﬁber?e Jdd}uor:l-oﬁtmé e}_‘g%ad sl%rrﬂ’ ?sz y%’fates incubate

1|.f|,r orprt@'ya.aaq 1®ﬁ FEQJO@IIYIW 1WPW||‘|Q¢ uslngmd\ﬂ@?@?}aﬁg@tlllatlon counter. The
- \pekRemzititRh vopetihebibditd @ndnpe daidulstas prepar ed usi ng

tlne ang‘lﬁggarﬁwz QQ%%Q/er&thgarfgg qeg grfggﬁ%a%wétQ gcgja(ltagonlsm of 5-
SHTo qgoanytq(uiuceg] hypothermigin gu@pg plggacpgrd(ng to the fojlogingprocedure.
2H) 3. Npa'ﬁa antley] gmne% ﬁgé‘k’fom Zjﬁ)arles3Rl5eQ 3e|§rand %0- ﬁﬂ)grarﬁs @R arrival and
0 %30 gra715 aH%ﬁstgg '_ffrve aﬁ)sugjfbu}dn (tﬁdexpﬁrlmg\} H}Helgu?nef_alzplgs are housed
1H)1qer_‘§@an¢5d (Iapora]_dﬁ& corlamepﬁapraa i7amlid 7 p.m. lighting schedule for at least seven
days prior to experimentation. Food and water are available ad libitum until the time of testing.
The compounds of the invention can be administered as solutions in a volume of 1 mi/kg.
The vehicle used is varied depending on compound solubility. Test compounds are typically
administered either sixty minutes orally (p.o.) or 0 minutes subcutaneously (s.c.) prior to a 5-HT4p
agonist, such as [3-(1-methylpyrrolidin-2-ylmethyl)-1H-indol-5-yl]-(3-nitropyridin-3-yl)-amine,
which can be prepared as described in PCT publication W0O93/11106, published Jun. 10, 1993
which is administered at a dose of 5.6 mg/kg, s.c. Before a first temperature reading is taken,
each guinea pig is placed in a clear plastic shoe box containing wood chips and a metal grid floor
and allowed to acclimate to the surroundings for 30 minutes. Animals are then returned to the
same shoe box after each temperature reading. Prior to each temperature measurement each
animal is firmly held with one hand for a 30-second period. A digital thermometer with a small

animal probe is used for temperature measurements. The probe is made of semi-flexible nylon



2- (4- Et hyl - pi perazin-1-yl)-benzal dehyde The title
conpound was prepared using the nethod anal ogous to

wotzherosomwed for Preparation 1. 1H NVR (400 MHz pCTDER183/000583
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1.1 1 (t, J = 7.3 Hz, 3H), 2.59 (q, J = 7.2 Hz, 2H),
2.65 (br s, 4H), 3.12 (t, J = 408 Hz, 4H), 7067 10

é%h %Ebego&}ig.aq%;gm%at;@%(%ﬁe iilipgenzlép é:gg}rng tze reci and heId there for 30
Geaéqna:t or/untﬂzal' stabrez-jg@xgt'ﬂjmggis pbt,ained Témperatures are then recorded
3- [ 5- Flilipb Oscreehifts E?aehmhmplaogrea&wb&saha te%@n@dré Fé%arﬁg, fsRnade at -90

yrrolidin-2-one sol uti on
5 MHIRSy eoteBLoMPPHY s @'Vﬁ@raéz‘f'onmi‘“&?g)a g@ﬁﬂmd@ Mifyte reading is
5 tdkeq. ThéG-+5T sragun)st is fthein/adantiterbatrar oinutes ahiempera®itesrae taken 30, 60,

Of1 2@ eaﬁ»ﬁ aﬂ%) é@fugg qgte} 5In %ugwt%eggnéj Egrgérﬁ)n&a ezQpeQQSﬁth Ht [#rQ Iarug baseline

t éemmam}'erp oFaging s remer ata302mwetﬁﬁ Tﬁ@rt?%aomr)sewﬂ% ANdS-HTiprgpenists are given

atﬁr&uﬂ@atlybhﬁteﬁ@a@fuk&rhré {%ké]":.ql& 130, hﬁd:m dnb 2?]<|amnuwmml um

chloride _and extracte t h et ene chl oride

or oan Baag: ST W Bl B v RLMT gefda measures i
c dewmanikgule dost bogaerelypidle a yel | ow sol i d.

Recr yStTﬂlalab%tdo%oﬁrfdQ'Bf Qﬁé"l‘)’\l/er@&et:a'ﬂ Be @3Mludlid 8P ERAPYigraine agents by

th

5950 PR B IS whienBeP el conyging e £9p fegaied seppenous ven
yrsmpl (PdHum@hrenet as Ba JWfhamasal, 94, 1128 4186t Thys Effec ciivBe blocked by
11 > Mi%ﬂl SQQF%V?P) se%iorﬁm ar?’tg%c%tst %@m%tnpég lsgkno@ﬁ t@be ddeRul % the treatment

1 @ém@rarrlesapdsorodfsgs qselqﬁl‘f lgcrem |M§rot259\@sgjlirm§tance in the anesthetized
Prdeglalrhatpharmadaogcﬁewasrsaif suthadddtarRsfimaethasdedn discussed in W. Fenwick et al.,

25 Y, zin-1-yl)-benzylidenel-pyrrolidin
-2- anéﬁafmgéﬁs% Q% pg?@of 1.0 M NaHMVDS i n anhydrous THF
(30 ni,Thggemriepin)s-At: agoet agH i campe WalermigRIRy e & Yip receptor binding
ackdédys, R desdiined foathmmm; Qac@;f)torﬂlsd@héﬂc&rté)( SO FRBFOEIOURB and [PH]-8-

t er"FDEE'[ gi’s he(rgtp(ﬁl go%er %yal )%Jur gl ggn)e/dlr OUSE?'L?IQS? de as described

mifor#h& 511r|_T 1 fenendor, usmtbevm h@uda@daSt the receptar saurgsl andd Hlsenetonin as the

r ?a”dﬁhbé}ﬂi (R 5t|4éruﬁngym SVarpeRslitdz0. rmms&,&raeef abdnesand
stirre

o1 B B SR ML LRP YR gt A Tt Tt ot i n
extopgcf ¢lds iwdnttiorCH2Cl 2 (30 nl). The aqueous phase was

extracted with additional Cpgghdidx20 nb). The

conbi ned organi c extracts were washed with brine,
dried (Na2SO4) and co¥deeipynipesarinvibenzaldebydg, oyn sol i d.
The solA sbiwias ot 1 htethylatpedazima {1396t hiy,| 1. Zcrablas)epa@adium carbonate (145 g,

h%gf}ﬁ@eéogrg% ARHD gﬁ.z{ag’s (géﬂn%dgg%afés‘;ggmgﬁ gggn § &ds heated at

M::gﬂux@gngl)oug_qu@ sojuion Ivas I:gge to rpomy tgmperaigrey extn_agtgdsmth methylene
1%8i0fde (55( 700 i3, and tHé catnbirdi. cﬁganﬂ:aaﬁzrs Wéve WABKED! Withavaterd2 x 700 mL).

(MFH)O dani rIae A aast dne@ (I%I SO4) fllter d and the sojvent was removed in. vacuo to afford
{2 g Yv g ? ene?" I‘I‘Oia gl n-

-16ﬁ9 ofrpdark |0'tl I tH HMW&%MHW%)%&? &d. {n1a b?dr@eb‘d))r 852 (td, J = 1.5,
ang Rgaws, 10 (hat), da9qr Ukeds Hp, 47 ePed @td, aR), 230 (4,3H);N¥B NMR (100

(%\892655'5?&?%%%%%3 . 19 o 4 30 dissif 84 Lae.

118.8, 63.3, 53.6, 52.7, 40P@pa2ton® MS (AP/Cl) 348.1
(MrH) +. Preparati or?—(l-EBenzvl-piperazinJ-vl)-benzaldehyde
The title compound was prepared using the method analogous to that used for
Preparation 1. 13C NMR (100 MHz, CDCI3) 191.7, 156.0138.1, 135.2, 129.9, 129.5, 128.9,
128.6, 127.5, 122.8, 119.2; MS (AP/CI) 281.2 (M+H)+.




3-r5- Met hoxy- 2- (4- net hyl - pi perazi n-1-yl)-benzyl i denel -
pyrrolidin-2-one The title conpound was prepared in a

wopnaoedene anal ogous to that described in PreparaB2oos000583
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13. 13C NMR (100 MHz, CDCI3) d 26.5, 40.0, 46.2, 53.0,

55.5, 55.7, 114.1, 114.9, 120.3a-127.5, 130.3, 131.2,

146.5, 155.1, 173.1; Ms (AP‘, Ara9% 3 (MrH) +.

Preparation 16 -

3-f2-(4-Methyl - pﬂﬁmwmmemvmmmzm;amh@aa_eﬁmri di n-

2-one ThE bt dopo Bl WS hriiRfedP LERARR rethod ma%aﬂmoemat used for

a%?f{?g tluns1 %h@hﬂaé &ft%gil(l:l-rgl ngl%Z 35&5 Eaﬁ }6&12(&5%%1 231835@71 Mﬁz) 3.78 (s
1]38!)2063721]2(81 2AR 828 (m,22Y,. 18,37 129H%, 130. 3, 134. 3,

152.4, 167.2; M5 (AP/ Q) 28§re§aél\ghlj)+ Preparation 17

3-f2- (2 5-Di met hyl - pi peraz —benzyl i denel pyrr ol

i di n-2-one The ti t2r(g5&5ﬁﬁ%ﬁtﬁemé'§ -pf)dbsaraidehyde

pr oceduhe tABatoRpRUT Was tiédardde asind kﬂ&drﬂefhoﬁ’r@ﬂ&;@&ki @ that used for

N
s Freptrigh 1 e A Cack i ol apots oey oy - s v
12®44d, 1130 = =46 HB3R2.7-2. i@@%mh?ﬁ&@d e {AP-Ehnd HE%H3), 2.72 (dd, 1H, J
( MHd)z’fandF’fo@ﬁf ab. B@'(Hd1$H J=11.6and 2.8 Hz) 3.05-3.64 (m 3H), 7. 21 -7.27 (m, 1H),

5{%?’ (8|| %%‘*?)ng%%u t“l‘)é'e'I gﬁpZé‘Iﬁgd%% -L Eﬁ eqﬁz'} 0.8(s, 1H); MS

pr(NU@dlZﬂ@Z(Mﬂﬂ)ogous to that described in Preparation
13. 13C NMR (100 MHz, CDasp)gga,ggor% 26.5, 42.4, 46.2,
52.5, 55.5, 115.4 11561 [16.8, 119. 5, 1196
129. 4, 131.2, 13%Flgoroo4methvipiperazin-ixbenzaldeliyde7. g
( AP/ Q1 JTh8 Ontie 2cdmivibbijd wabr egareatt using 18 method analogous to that used for

31 PﬂgﬂaﬁgHP‘iojﬁ lxinﬁRrKRJbWHﬁ %b%?sr %'530[ \1{%'25 28 a%ﬁl. '4@16'3‘360 10 (m, 4H),

In-2
r7o16 deutte JaniP 65948 H2 % *r?a7t 2511 AP (idn1 "PrJe'p%f" a’i‘t“i’ éﬁ Hz); 10.38 (s,
13H)13C NVR (100 MHz, CDCI3) d 25.2, 27.3, 40.7, 41.4,
46.2, 53.0, 55.7, 111.5, 11 16. 6, 116.6, 123.0,
123.2, 127.8, 127.9, 153. 8, é%@%Lé—B%o 9, 163.4,
180.7; M5 ( AP/ Cl3-Fig g piper g herizals
3 [ 2- (Fnd, tﬁleTédrﬁB%brliWMaQ'ﬂ?@d'a?e’d' nsulg mhe) myéda%@a@ tdP¥at used for

PP o e ooy GO AR B FPBRE o2 14 (. 4

13.74X3C 1NMR= (10.8 @nd/Biz HzICBGK 3J, 161, 18 83, HAQ.G.487.40(nD 1HBB0.95 (s, 1H), MS
33Al9/Cl)§§35(M5r%+2 118.8, 122.4, 127.8, 129.0, 129.6,
, 173 Preparation 2_1

3-[ 5- Met hyl - 2- (4- et hyl - pi pBfeR2RHRYL y| ) - benzyl i denel - p
yrroficli n-2- ones-Natylta-@ineetobpiperazic 1 wibenrakpiayded i n a
proced a r
U5 1Ry AR, Manglile SESG0 3R o GRg8Le B rt voo o
5frqpara35n3r 1M1W%(4OQM-|2@CD 3) 2.32 (s, 3H) 2.38 (s 3H), 2.55-2.65 (m 4H), 3.05-

3.09 (m, 4H), 7.04 (d, 1H, J = 8.0 Hz), 7.32-7.34 (m, 1H), 7.61 (d, 1H, J = 2.0 Hz) 10.30 (s, 1H);

MS (AP/CI) 219.2 (M+H)+.

Preparation 8
2-(3,5-Dimethyl-piperazin-1-yl)-benzaldehyde

The title compound was prepared using the method analogous to that used for
Preparation 1. 1H NMR (400 MHz, CDCI3) 1.09 (d, 6H, J = 6.4 Hz), 2.51 (t, 2H, J = 11.2 Hz),
3.10-3.18 (m, 4H), 7.08 (dd, 1H, J = 3.2 and 0.8 Hz), 7.48-7.51 (m, 1H), 7.78 (d, 1H, J = 8.0 and
2.0 Hz), 10.30 (s, 1H); MS (AP/CI) 219.2 (M+H)+.

Preparation 9
2-(3.4 5-Trimethyl-piperazin-1-yi)-benzaldehyde




129.3, 129.5, 129.6, 130.2, 131.8, 150.4, 173.0; M5
(AP/Cl) 286.3 (MtH)+. Preparation 22 3-[2-(4-Methyl -

wo.24ddivewepan- 1- yl ) - benzyl i denel - pyrrol i di n- 2- ece/1BX®5/000583
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title conpound was prepared in a procedure anal ogous
to that described in Preparatiqg 13. 1H NWR (400 MHz,
2 7232 T-pg t(tl (‘%E}qf“ndg V\@g ;(reﬂaredl_lh&ngﬁ tlga rr%ﬁ'@d}_g!?alogpﬂs to that used for

3. F&hatatian 1 ( i NI (408 MR, CDCI3P1.42 @, BHHE= 63H)2), 253344, 3H, 2.46-2.51 (m,
1%) ggé éﬂ) 3= T i) g §ﬁd ngl—ﬂzi"); :0653. &5@1( %’1) 7307-7 11 ?n 211-287.48-7.53 (m,

1Hﬁ) 7786e)d (H, J37=682 8-6¢igz), 191345’-<S N/tt) (AP/CI) 286 2
(MrH) +. Preparation 23 Preparatlon10

32 (4 Ehyl bl paragl i dlbenaul | denslen ol | di -

2-one The title Cunpu T Was epar ed ure
anal ogdhs title Qmumg@ﬁimmmmuwg&ﬂm atelﬂ‘@ﬁ qrelogsm MVithat used for

( ‘H?ébal\éflén 1 CD@N@&R (10(9|QH£toDd 3)71.95 ( % 58 Hz%‘)), 2.38 (@&%r()‘h 67(t, J = 5.4 Hz,
A G 50 we o S0 s a%"*e»t D g5 S € 0 = 7. bz 1w,

6.792 (dbi= &3 HEHJH), 738(0dt7J 64.1, M7 KaH), 7.787d¢,tJ= 7J9,4.78H5 1H), 10.15 (s,
Hz1,H)1H) 7.38 (d, J =7.9 Hz, 1H), 7.62 (t, J = 2.7

1H); M5 (AP/Cl) 286.2 (I\/H—|)+ Preparati on 24
3 [ 5- Fl uor o- 2- (4- met hyl - pi paeegtiendty|) - benzv
-pyrrolidin-2-one To-(@E®gldiderarim-10§)-tnaldehyds3. 5 nmol )
of 3-] | @r - i azin-1- -
benzyl Frdgnef Qonfprogrﬁld glﬁ %r%g%agéedolﬁ%ﬁéé% iq_emd% ?rr{:?tlot?glﬁsolto i‘%at used for
addergration1g1td X’tﬂdﬂ@ MHg (1R gD alti(b A =3 o 3Pk 2-5Ri(9.H = 72 Hz, 2H), 2.65
hesrts, ng),tsozaoJ 0G.anas A1) Mdeet. 0 @, LAy, 738 (OVE 3.7, Theiz, 1H), 7.77 (dd, J=

r Li ered over Celite(t usi ng net hanol
an 13ﬁ%ent 4%“ {Ilﬁ ( n) o

e resultant reS| due was purlfled

LGD

by silica gel
33(' F|5d%:| of  3.[5-Fluoro-2-(4-methyl-pi din-2-one
uor o- 2- I ZI n- -
pyrr ol iAo ¢f P s';“éoas ragk gf% lg:l e WP |rr-b¥5tt?e§)zaldehyde and

2'5.Bg (485. riimol&F, I%acthyﬂrplld&t@nQ in §BmO of Bhat§drofutah iF slowly added to a 0 °C
1]s%tuﬁon Jflﬁ;,]? (1&3]-@ n‘ﬁno )1& glum]’r%lgrlqdéﬂ m ]8%7m9'of ieqfr%h)Qirofuran over a 2 hour

292. 2 Pr éparati on
3- p,erct A AR %\?Ihoff Pe? a(il tﬁe I‘ﬁﬁ'?” 5eq+u20cheﬁwlp10§qt - AP ghloride and
A gxbattsli With tremyleh@ kiotided e Thé\drgamis Imarg&(ﬂed\/\wtm mbgiésium sulfate and

PQ{D%eE-» atg(? r?\ﬁgeda ?éllgwsm%l R/ taﬂ éaQ am ee]?rl | Qc\@?aqi g’rgi dnspropyl ether

nzy p r'ro
2 -Rpvided 3. 9@@ ( 3%)1q 345-FiveI0y2- érmeﬂaﬂrﬁeﬁ?aw fyawbﬁdztybde@d spolcin-2-one as

g a whii@ sﬁndrrmabaosucT Imas INRECH DO RIHE] QO CIB)R6Va S9.8 461 62198853, 115.2, 115.5,

qg‘et ﬁ[i%e eé;(r:?o )3 e J,X{gqU,r 14ENs129569 18 85(R/|§ /zf2853%M+1)

Pe vvas codl ed to o

tenperature and fi
The Cel it e(t Mppatmi@a- pmam WiohRidag] pvwomh%né 25

O e whioresagtipt g™ B Sarigs ot gokitbts YRS S UR AR STy digh°C uncer N

aoesadded @5 amhdditandurtdaiGr (nidurerbf)aldehjde famm prepaaticayie(2.0&ags 9.90 mmol)
eXatnEi %%o%’méﬁ‘letlﬂR%d%ﬁ b@&\?{s ®idh¥d 6 ﬁm%t)a{ &hk@r&@éﬁﬁ—ézo thrgs mL rinse).

onbi ned organi c extracts were washedwi th brine, d
( @2‘5@3&)3"5%“ Wah CRmpiptst 19 regstian Wl‘ﬁt%r% V‘?élwad“?dzt%@% temperature and
96Giired dilaenbivat empadatueoisl @8 hours. Water (30 mL) was added to the reaction mixture.

The mixture was extracted with CH,Cl, (30 mL). The aqueous phase was extracted with

additional CH,Cl, (2x20 mL). The combined organic extracts were washed with brine, dried
(Na;S0,) and concentrated to give a brown solid. The solid was triturated with ethyl acetate and
hexanes for 3 hours then filtered to yield the desired product as beige solids (2.54 g, 95%). 13C



be used crude or triturated with ethyl acetate (5 vol)
to give 80% recovery of inproved purity of the title

wo sosp@sad. 13C NVR (100 MHz, CDCI3) d 180. 6, HGRIERP05/000583
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135.5, 130.4, 127.5, 124.5, 120.8, 55.9, 52.9, 46.4,
42.4, 40.6, 31.8, 27.3; M (AP/.Q_) 274.3 (MHH) +.

P ti

- W Rl 98 TH Fapripr-101u7 420 . 2091 21 P1 554 575 462, 309,
| | 2H.6)-MB BREC!) 272.2 (M+H)+.

3-[2- (4- Met hyl - pi perazi n- 1- glehaRghzil 1 - pi peri di n-2- one
3-[2-(2,5-Di nethyIBplperaZ|n- -yI')y-benzyl ] - pyrrolidin-

2-o0ne 3-[2-(4-Benzyl-piperazin-1-yl}-benzyliden€]-pyrrolidin-2-one

3- [ 5- Fl Trer 6tte2 cdmipotipd ek - preescda i B- drogddyrebamatogbls [t [treit idescribed in
di ﬁ‘rfg%rgno% é] [%CFNM{% ( dﬁﬁmgﬁ'c‘?@é@y& 1P4 PENBZE N3k 4, 1297, 129.63, 129.57,

rro
3 128- %@&@”2&0 (127#e12ﬁy3l 1185 6882936, 5291900 2RS\NS (ARYED 848.1 (M+H)+.
i di n-2-one _ Preparation 15

3-12-(3, 4, 5T e - b RERAY i B 2L

i n-2-one
3- [ 2- ((4Fectitey boriound des zrypreanedL iny la) prbeadergl draingpusltd dhah-described in
2- @r@ﬁ‘ar&uoﬁw%( 43@“%‘«‘ (150 Wzaéb@m d26.5, 400, 462, 53.0, 96,5, 857, 114.1, 1149,
g % g% na - 01 s LR, co qyn S were
le%é)r & 2 A3% Pé&ekﬂ?ée %ﬁth Bﬁ&d‘é {A&?h%&z ¥ -bed in
Preparat|on 25 Pr epar at i onPparation 16
3- (2- Pi per azi ng.fb-(Y hreBRNE¥ArdARY.Uf-Blri B pRBRit2-one

suspensi on of
3- [ 2- ( 4Thsetiey FopR9YBS 4485 NRrERATEY I @nRrFadden®@)aqeprs &t ithit (flescribed in
- 2Prep&ationriapasaNMrI(108 MHz, 8DQI3) d.83.81aBl6e), 428610 %R .2, 55.5, 118.2, 121.8,

paHsazthm QQgﬁal Bgrdﬂs ?5;‘[3%6%%%% ééélzf f ) WaS

aced under
heated at 50 OC for 24 hour Erepguaonisxt ur e was flltered

t hrough Cel i t3g$ tm Dlnfeﬁrﬁ‘vﬁﬂpérgf@ mai) bévwwah%vmamnoﬁéas

dded t
Avar ogolie s EEMSeub e ot 45 2. BoageBotAoos i deseried i
Thiereparationris. vid€ NMR t(€10eMHz, IPRIYH TS, 19, 26 P, 4aheb1.1, 53.8, 53.9, 63.8,

SO} 248Nt 24815 oF § DY 1 o Y%u%@aoh sh '661 fthS M@L{ﬁpmszss 3 (M+H)+.
purified by silica gel ¢ ronato rap

chl or of or m met hanol W' 1% aFFaBRRHeH éﬁgdrOX|de) to give
3.8 g (82% S’-i’EEH:I@ro-an-trhmvltmﬂdralrc'(}vm oeniagliderded Gip i -2- O

VHz, 3): 6 1 1 - :

120, 8CD§AZF Qtlelgcg'n;%oun Bl prﬁ%a?g;d ]a_ érgce@}re gr?ﬁ@ é Aé? 831 described in

260reRargtigniip- 13PNMRI180 Mbt. %@0@1?33 Brro ApRetf2. 52.5, 55.5, 115.4, 1156,

- pfmuﬁmas ol194, $1d.6/t1ieon, of1.2ya8hy| 133-1bn4embenz oadeer; (VMBD(AP/CI) 304.2
in tetrahydrofuran (14 nmL) cooled to - 3Q0C

ma% t?eated dropwi se with nethyl magnesi um bromde ( 1

Min diethyl ether, 105.5 nRgoarai@s!s%s ni). Upon
conpl eti on Df>-rAdEd- si(@methm%eraawl H)- Mzﬁh@ﬁ%\ﬁﬂofmn-%ﬁe

al lowed_to warmto roomte at ur e and was sti o
For Be Bt e Eibebng LT Moo ATASEP U S i described n
nLFrepaigtiond@e d 36INMR ¥108MHZ BOCIA) #2512 2140, KUt eB 25819, 55.7, 111.5,

et ilz 3¢@6 al16.6( 18D, Mh 2, 1P7Q, W5UANIESE saTHE AGHEOUS3l4aYE B MS (AP/CI)
wer e separated and 'the aqueous | ayer was extracted

wi $9¢-% VP ‘acetate (3 x 50
Preparation 20

3-[2-(3,4,5-Trimethyl-piperazin-1-yl)-benzylidene]-pyrrolidin-2-one

The title compound was prepared in a procedure analogous to that described in
Preparation 13. 13C NMR (100 MHz, CDCI3) d 18.3, 26.6, 29.9, 38.0, 39.9, 58.1, 60.2, 118.8,
122.4, 127.8,129.0, 129.6, 152.2, 173.1.



m.). The conbined organic |ayers were dried over
magnesi um sul fate, were filtered, and the sol vent was

woreergesdoi n vacuo. Purification by silica gel PCT/IB2005/000583
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chromat ography (10:1 hexanes - ethyl acetate) gave 2.2
g (79%yield) of 2-(4-brono-phe&ayl)-propan-2-ol. 13C
NVR (100 MHz, CDClI3) d 148. 1n4y 126.6, 120.8,
72.5, 3 1.9; I\/B(AP/CI) 19

( M+H) +. Pr e@i{p_&g_&%(_mﬂazm -1-yl)-benzylidene]-pyrrolidin-2-one

2 ( 3- Brrasnitip NdRpblmdd wad drepdre@lin a procedure analogous to that described in

E%)a%r; kel B&?%&E(@W@Q#Pg@ﬁp%%ﬁsgl 39.9, 46.1, 52.7, 5.4, 118.8, 128.0,
-1 3-12%3,B128:50139\6; 1130.21-121.§ 160 get3dn -MS @P/ATh286t3 (M+H)+.
conpounds were prepared usipgdRibRgb - 3- br omobenzoat e,
net hyl - 4- brormphenyl aceta e,
et hyl -5-bro 244 5
et hyl - Fhbrtitiatcothpoaidd @y pyepadd ne s mebcedlny | analagns stouthat described in

b .a%ﬁom% wghﬁv(h@g E@D@?q%ﬁmwé %ﬁ?tzHg 2.41 (s, 3H), 2.72-2.76 (m,

respective
détai3Bdd ér 6} @ 8diza b A-236.30 ey A9 On 3,611 HZ 2H), 6.44 (s, 1H), 6.95
1+ 9=Brone- 1|wr7@b @d2s ¥17)9; e 0H0PeN T 207124THe 1H), 7136 (dd, J = 7.9, 1.2 Hz,

COR B V2R IRl RO ey

(br onomagnesi un) but ane ano"_ﬂmﬂﬁg_@et her as sol vent,

but ot herwi se F.plhewgthisdrirILNEpadyIRE li€in2Qhe
T4, Thadhe copgging wea ghegaregan o4 pRSedre spaBHougglo that descrbed in

(RUcBiaior 42, 11 NEIRAL0 WAe BCIIPOPl i DNHAZH), 240 (. = 72 H, 2H),
27(65, (Eifso'IPi) I%Is' (?“Jn— 36¥-|z) rﬁbr 96?@'12 @ 2H)8.48idt b € 6.6 Hz, 2H), 6.50 (br s,

n‘s) nd wa g gare using e %

-15' '8@8:7294@ H&yﬁwwfﬁe” Zou'w LR ik Hol Mok ¢ HE 2.7 Hz. 1H);

garseARiCIp2eB+HEr. f or Preparation 36. 13C NWVR (100

MHz, CDCI3) d 147.2, 144.1, 35.8, 127.8, 21.3,

31.9; VB (AP Q) 216. 2, 21 2 Aéz?é\‘é%)z—%. Prepar ati on 43

1- ( 6- Br ono- pyad-c el CSRrin T-Bh el

conpound \yasolficho f e@Ig ugl (ng 5€t4rﬁ}gd>l) ofb3 [5- Fluor02(4 methyl piperazin-1-yl)-
car i S I

bL?F%zchPegéd)yd'oléf%y F ea{x 35 mé‘sojfsotr{?gﬂlt'é a%ooe 1:;{?% me ﬁdIHn)Hydrogenatlon at

f d0Ipsivwett hteat@ggema Cavagooeletiafier 240oufy: éfgb\arr@tcthmrwa%lltere@@/er Celite™

’1\|¥$n 1|qgthm,arQD@bl3t)ent¢atéd47 Phe Iésitént %%ug wﬂegﬁyuﬂfled by silica gel

( Wﬁmwgﬁp@bg& AT @8‘%’3 ke l%ﬁ G52 ety A benayt
4-pRraigip-2ieneo D@gesstien@13 BYR (U0 MHIOGDLI3) 27.3, 31.7, 40.5, 42.1, 46.2, 53.0,
t gbigalydly, 0f1lér93ﬂ1é801m-9 13 3454 VAT of n8Rb efb 1 OMY % 2022 (M+1).
with' i sopropyl magnesiumchioride (2 Msolution in
tetrahydrofuran, 23 mmol, 11.5 nlL) and foll ow ng

addition was stirred 1 hourl?re@aﬂoolzexanone (1.5nm,

14.75 mol )

nzl=yl}:-henzylidene]-pyrrolidin-2-one

I' N 3.[2-(4-methyl-piperazin-1-yl)-benzyll-pyrrolidin-2-one
A round bottom flask under N, was charged with 10% Pd/C (0.99 g) and ethyl alcohol (50
mL) followed by 3-[2-(4-methylpiperazin-1-yl)-benzylidene]-pyrrolidin-2-one (3.00 g, 11.1 mmol)

and ammonium formate (6.97 g, 110.6 mmol). The reaction mixture was stirred at room
temperature for 1 hour then heated to 50 °C for 3 hours. The reaction mixture was cooled to
room temperature and filtered through Celite™ under N,. The Celite™ pad was washed with
ethyl alcohol (25 mL) and water (10 mL). The filtrate was evaporated to give white solids which
were partitioned between ethyl acetate (256 mL) and H,O (10 mL). The aqueous layer was

extracted with additional ethyl acetate (2x25 mL). The combined organic extracts were washed



tetrahydrofuran (5 nL) was added and the sol ution was
allowed to slowly warmto roomtenperature over 3

wh2us89038at ur at ed aqueous ammoni um chl ori de soP@/iB2N05/000583
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was added and the m xture was then diluted with ethyl
acetate. The aqueous and organ:'gg: Iayers wer e separat ed

BiHnp 157 oY g R e B s eyt el Ok Bk e cout
Wbe insedichude oatibraiedwitiBethyl Eoetate )($ velhie gor@rﬂ@P/weglovsrygcémnmoved purity of

' ﬁ\fé%ﬁécé’?ﬁﬂo@ndﬂf '19@ Wﬁﬁdﬁ%ﬁ‘f%d@@)%uisb%t €52.YY8IRE 5, 130.4, 127.5, 124.5,
tered i n vacuo. The

rb?é’ladéégfvﬁ§ ﬂ)‘ij‘f' |4?| eﬁo By'“& 1 M"?g@P/CdWér?d{V'a&P aphy
(20: 1 hexanes-et hyl acet aPepaiatoredeidsr d 39 (67% yi el d)

of 1-(4:by - | - C. . 00 MHz,

coal 3§ Bb"f3@8‘%&%@1&%8'%%@?’@%’*%”’&’%"W@éé9 25. 6,

22. 3. $9f2e(ﬁzMe§M mneraensyo@er&yﬂxﬁ@erm%w® pent an- 3- ol

ghf t : ﬁtze(z@m@t!ﬂli]lfi!)lﬁét?ailnpfﬁ&%n%ﬂij -pyRbiRG-1-6i pr ocedurle

et ai aration none in place

of cyc?%ﬁ% gﬁ‘gﬁ‘ &’MW 415\(% ﬁ] %%6?“362 U€7. 45 ?d J
7 BR-FIRir)-6- (4n@thyl(mpera]zm:1 -8)-Geniy]- pyzrbl)dm 2o (m 4H),

1. 59 S MR (100
i é%gl&%‘t%w 2Q4?rfbtr{yt-pupe1azm 1. yl?bé'rlé I QH)old ﬁ-ﬁ@;é;l R (35 )

8.0. P? é?p@ﬁa’irwat%p'&efeﬁ" B‘WQHB”Z%BWWB! 'E@c?l”%pent anol
The t i 8 [29(4a\mmpmidlmsarpt-¢lpaenz¢] pgrolitin-2-hee pr oced_ur e
det ai Ig% (f4 Tfﬁg&gﬁ@t‘ g@i&@mm&wdlmé%gpent anone in

pI ace C exanond MHz, CDCI3) d 7.44

J Ih%tlté qunpogp.ﬂs wqregge;aqﬂed in & pgocedyrs anglpgousltogh?tnqescrlbed in
GPBepar&uc&sz 2H), 1.75 (s, 1H); 13C NWR (100 MHz,

CDCl 3) d 146. 4, 131. 4, 127. 2 o 106 8a5 83. 4, 42. 2, 24.1.
Preparation 49 1-(4- Brorm-pﬁ@néﬁ’—cvcl obutanol A flane

dried flask under N2-Ripgsazihhyihepzyiiipyirolidin-2-one

']I: 4- di Ris W@QZQZ bénzy|Piperhzih- 19yl)[B'éﬁiz))|déHé[jpﬁrr¢Wrﬁi2-©H§(Preparatlon

o a?n:ﬁgfz{%)"Wﬁ 385 B el 55 165 of A 8D 00,y wes iaced
aduteda kgpkpden gitrhdwphére ifepsitand earabeeajw at 566COL. 24Ti¢ers The mixture was
I BRrdd tRBudH &t feRs 1§‘%'pralfa%@ma$n carbz)ﬁ V\anﬁwd d@ @g)’rhﬁh A8 fhixture was

then cyclobut anone }’
k@lé?ﬁdd@d?rﬂ'é(drtog?f’pﬁﬂ 'é)\ﬂf‘d WB%)hftéte%t@QrC&%J rhoa[?r ThFHTépxtu e was filtered
r theakigh @elita®'s thecoivest wast emavesiab wea@bead NM@lsndm)Wtas pwified by silica gel

an orm?{ag;wg&zé qld Eﬁ gf\&rnqaétgéngﬁagw,g%ﬁ Werﬁgdrb%&() tdyive 3.8 g (82%
swpld} eftteritittercPmpPRYNda gt 3Cp'NMBé1Q)9a HeGR &t é%o (i 1936, 135.5, 130.4, 127.5,
adlzh g i1oma 545 4376, 40 2A04m1,)31.9The3; clxm(mprmplzeor1ganm;+ | ayers

were washed with brine, drlpg ( and
arati
concentrated to a pale yell <]:1 The
materi al coul d be useé_(ﬂzxé@mah_mﬂmr‘_@rl fication.
13C NVRsbifa oVHéthylcmblabbéﬁzadi@(ﬁ 13]23r5hm3I) inketvahddroflizdh.(84 mL) cooled
209. 11.
PEO p%)r(gtwasﬁregtﬁd dfopwnse vﬂj met?wl magnesmm bromiide Hvlt'ﬁ in 'alze@yl ether, 105.5
4mnbl, BRBFroLp Hénon Ichpmpletianadf adidition pipe rasultingduspension was allowed to warm to
room temperature and was stirred for 5 hours. Saturated aqueous ammonium chloride (100 mL)
was added slowly and the mixture was diluted with ethyl acetate (100 mL). The organic and
aqueous layers were separated and the aqueous layer was extracted with ethyl acetate (3 x 50
mL). The combined organic layers were dried over magnesium sulfate, were filtered, and the
solvent was removed in vacuo. Purification by silica gel chromatography (10:1 hexanes — ethyl
acetate) gave 2.2 g (79% yield) of 2-(4-bromo-phenyl)-propan-2-ol. 13C NMR (100 MHz, CDCI3)
d 148.4, 131.4, 126.6, 120.8, 72.5, 31.9; MS (AP/CI) 197.1, 199.1 (M+H)+.



The title conpound was prepared using the procedure
detailed for Preparation 44 with Aoxopyran in place of

woeyslatsexanone. 13C NVR (100 WMHz, CDCI 3) d 33P8T/IB209000583
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70.6, 121.3, 126.6, 131.7, 147.4. Preparation 51
1-Brono-4-(1 -nethoxy-1 -nethylsget hyl)-benzene

2- (4- Br ono- phenyl ) - propan-2-ol (Pr e7p ration 39, 1.77gq,
8.2 mmol) and net hyl iodid%—@éa—gﬁﬂ%&e 2 mol) in
tetr ahyzd@cﬁromaphe(njdmﬁropm}z vere treated with sodi um

hydrld ' ne oil, 328 ng, 8.2
%@J&QF%@B gl &?‘Egengfélor 24 hours at room

terrper aﬂ‘@rBéOmvvﬁﬁ'db‘@JY')eRIOW%t%O'O 5 M aqueous

hydr ochg- @rgrsma.gyr@.n zay]pbdntm 3na|xt ur e vvas extracted with

et hyl et ate. e organic | a S

bri ne, aﬁ}ﬁ ?g?l%o@p&}rés were LY uam sulfsfn St e, em&la3 wfo B“IOP enzgacfe methyl-4-
artdorndnberyb oaate. ethy- 5rbeqmrédarbwym@me or BHwi-3-roind2ecaghexypyridine and
PWithyi I,&@n@arunsldrarﬁae Giah CRERVIEHO BHIGHRIBY ad 380Nt respectively, but otherwise
hexanes-et h at e& o afford 500 my (27%yi el d) of
tH@'WP?F“@PE‘{?ﬁ%%H%}a“ei R0 39DeP Mz, CDCI 3) d 145. 4,

131.5, 127.9, 121.0, 76.7, _Ml M5 (AP/ Cl)

197.0, 199.0 (MH O\%ﬁmm%nag :!zlg-gzcéérﬂangf ono- 4- (1

- met hoxy- cvcl obut vD-benzene ound wa

prepar e eu§ﬁ'%g‘°¥’ﬂ‘é‘”ﬁr Wee ARRsrede tEing MW 61br°Pl°e?p%ﬁ'ba‘thRde'”e 1,4-bis
5 (Bromdmblreesuion akpe Rad rigthyy éthex yé s610enm ohut dtHeragmn falitwed the general

a Té’c%ﬂurlsi?ﬁ%g%&rgge %w@o?w%&?ﬁg?&@% 01@8.%1?%:#420.9, 11838,

11832, 6%R4WAP/W)@|S&ﬁa%4ﬂdr(MSH)+

1- Brono- 4- ( 2- met hoxy- 2- met hplepfa@pyl) - benzene The

title conpound was pr, rred usi ng he prqcedure

detai | ed for Prepar afrom s 4G R g &spondi ng

hydr oxyThedijerngoropriing wep arepared being ethl Sebroing2-cardoxyhidine, but otherwise
CldGHowbd the Zer@l’précgauréfor]’?é})a%tlorﬂ-g@ 3C NMR ?1’00%27CD6@)9,1472 144 .1,

Preparati on

S4B pl i 1510 2 3 MBS SR 1 df ne A
sol ution of 2,5-di bronopyr i Biepgratid43 g, 40 mmol) in

L/, L/-di met hyl fornma @ 8 VRS E% Fl vvith

sodi um hydrl de (60%m | gaprsérﬂ'gl or,rynl)%n m rﬁié)ra ol | 4 g,

60 mmmol e tige CHMRIUNE eWafa STERBIEH edfitdo SWCORFRINO- -2- Carb°xypy”d'”e 1.4-bis
4-(biphotmayiesiuan butin8 afll dieh)l BBl hs \salSeradeatr&k\mw Sollowdthe general

;%?ﬁée&ﬂ‘mforrpr%)ta%lg% 1&%&(@&‘?@10%?{ %@'&3&19’19? 110%" 136.4, 127.8,

e so ut oh
weld -G 42 3&961%&1%?4@')&4%24&@&/'3% The organic | ayer
was dried over magnesi um sub.fegérauon\ms filtered, and
t he sol vent was rem)ve[ n vacuo., Twlehre5| due was
purified by silica ge 1
hexanest-Brompt1-ipdoberzery (3o HiA mnwl)anotegaf(ysm%% Q0dipLpft —40°C was

azg;afeldtdr wis@ @AY g}l%dﬁ‘ﬁﬁu{\ %QI@H(M‘@ M §HtloR)in EtrdBArdhiran, 23 mmol,

( AF‘/SC'I“P %fo%wu%ﬁidﬁlore Mgﬁbsg_rregp hour. (?yclohexa%one (1.5 mL, 14.75 mmol) in

tetrahydrofuran (5 mL) was added and the solution was allowed to slowly warm to room

temperature over 3 hours. Saturated aqueous ammonium chloride solution was added and the
mixture was then diluted with ethyl acetate. The aqueous and organic layers were separated
and the organic layer was washed with water (1x) and brine (1x). The combined aqueous layers
were extracted with ethyl acetate (3 x 10 mL), the combined organic layers were dried over
magnesium sulfate, were filtered, and the solvent was removed in vacuo. The residue was

purified by silica gel chromatography (20:1 hexanes-ethyl acetate) to afford 3g (67% yield) of 1-



Preparati on 55 4-(5-Brono-pyridin-2-yl)-norpholine
2,5-Di bronmopyridine (7.1 g, 30 nmol ), norpholine (1.74

woreh)s5/@@oomol ), cesi um carbonate (9.1 g, 28 mMPCYX/IB2005/000583
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tris(di benzylideneacetone)di pal I adi um(0) (183 ng, 0.2
mol ), and racemc

oo P R BB BTy e o

2430 25.8f2268 cool i ng to roomtenperature, the

mxture was filtered throughefadiibt 86t mM and the
Celite(tm pad was vvashed W chl or ofor The
sol uti on was concentr r s purified by

Sili caTgelutleahnmnmtd@@sapﬂwre(j 260g the phiceduné detaiter fdr@replajation 44 with 3-

3
e ol SCROM AN Rl e, RERPHTNg 3 07 v 2
6624 (d.45 &7 Hp;gl-()Ap;z (m)4H41B5(s. B0 B @Mﬁ_gﬁ Hz, 6H); 13C NMR (100 MHz,
Piobiond) at1490, 136.341 24747, Bror7 Bhegy I8)o- mor phol i ne The title
conmpound was prepared u3|n 1 onobbenzene, but
ot herwi se foll owed the %é%%‘get%gé Preparati on 55.
1H NVR (400 MHz, CDCIB§- Btomo-alﬂg_(/lmcvclbpmtmgl Hz, 2H)

6.77 (Hne ﬂtle‘co?nplaurh‘&zwasz arg’d gﬁnd fhe Jocedtﬁe %etﬁ?ed fﬁreparatlon 44 with
> ChApS e o g, S Hgh e RS . -5 e

Tia#), fr@bl(dwi=iy7 Yeraeh)al.9 or, 6tk d (e, RH), 438 (sat dh 130 MRl ¢fodHz, CDCI3)
U0 351 R 27RO ALHs Maybail on of the

pyrrolidi'n-2-one noiety with the corresponding aryl

brom de: To a seal ed tube 9

3- [ 5-f 1 uor o- 2- (4- met hyd(4-Biop@rphamy-clelsiutanbenzyl | - pyr r ol

I di n- 2 %e(dpgr? %g%hbe‘?ﬁh %%l chah éﬁl W|ﬁ’1r1O ?r%m%éer%er?e?@iﬁ) 1 31.9 mmol)

di pal | a tris enzyll dene cetone ﬂ-‘e , -
9,20d a”fWé’lOH?THﬁ (% m) sKhairpaskieny M e erojeddmtFeiteand 2.5 M n-Buliin
( X&R4hBHES)8 0. 3]2511@6”“/\/!@ adc@&fkbétmgctﬁé BpipatAuré belbw €g0IPY.) The reaction

8%’%%"; %fi ?r&e%fjr z %r )3%@ ?ndghXt l';%lgbu.{t opggéﬁmEdZGag mmol? was added
t slopbrkaepingthe tehw hreiow tHio€ Cwadercma dewrt tha reagtiomwasanoued intela saturated
w%@utyolut.émo PYL)Sirhd Sdks GRle MBFea rmsmr@émw arTch\eashed with EtOAc (2x20

p?‘ﬂ'le gﬁfﬂgyegso n‘gg lélgq%?@émr 3 rger aedp argase wals extracted g\nt#1 add%sonal EtOAc (20 mL).
3-Th& ecﬁhblrmd@rg’bn(c%yﬁmvbejé washpe willz brine 1 drigld \N&:S0z)ydnd cdrcedtrated to a pale
%W({My 5119 B)‘Aa}&.&h?éw RBSBY w.w,w f&’r'tHePI B&Mcé’noR N@3C NMR (400 MHz,

uor o- %/ pi_perazi n- %l k |S

18928 13t W/ L a8 7P Sphlehy B - M% RG] 20§ -2 T 8+ R-H2O)~.
13C NVR (100 MHz, CDCl 3) d Htépatatiod$09, 32.5, 44.7,
46. 0, 469 52.9, 594%
117.1, 119.7, 1222.
138. 2, qugtlegzompqmdguasma@d usigqg the Procgqlge getalrgg fqr,gp;p@[a}uon 44 with 4-
4%69;£’yra(—1M+bt)a¢e ofT&yelosé}aH&deoWBCSNMRr(eocsmaar@Ms) bygs BIRAD, 706, 121.3,
(32ég, hgp{ﬁ e/ ethanol; Chiralcel OD, 10 cmx 50 cm
275~ mhute Approxmate retention tines: t 1 =
12. 7 m nutes; t2 = 14.8 mi ritepesatioEbhnpl e 2

1-Bromo-4-(1-methoxy-1-methyl-ethyl)-benzene

2-(4-Bromo-phenyl)-propan-2-ol (Preparation 39, 1.77g, 8.2 mmol) and methyl iodide
(0.5 mL, 8.2 mmol) in tetrahydrofuran (100 mL) were treated with sodium hydride (60%
dispersion in mineral oil, 328 mg, 8.2 mmol). The mixture was stirred for 24 hours at room
temperature, was poured into 0.5 M aqueous hydrochloric acid, and the mixture was extracted
with ethyl acetate. The organic layer was washed with brine, was dried over magnesium sulfate,
was filtered, and the solvent was removed in vacuo. The residue was purified by silica gel



4- (3-f2-(4-Methyl -pi perazin-1-yl)-benzyl | -2-oxo-pyrrol
idin-1-yl)-benzoic acid ethyl ester:

wWO0L0§330900( 4- Met hyl - pi perazi n-1-yl ) - benzyl ] - 2- ®CaxABY0V5000583
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idin-1-yl}-benzoic acid ethyl ester: 13C NVR (100 MHz,
CDCI 3) d 176. 46 166. 86, 152. 148- 143. 83, 134.97,

%%I%onégtpgr%\% | aI Caeaagé etl 5 58}%&%4 ﬂ%’d 9@(??9 &7%7 yfld) of the title
Neomgbudd. FemMiIR (00 AMH=Z COGI3) 7, 15.4N131.8, 127.9, EXB%pl6ey, 30.9, 28.1; MS
S(A@C|§4g7l\@t1byb(,@4mgmy n-1-yl)-benzyl 1- 1- ( 6- nor phol i n-
4-yl-pyridin-3 -yl)-pyrrolidin-2-on

3-[2-(4- Met hyl - pi perazi n- 1f§$—%§r—a§€%§2yl ]-1-(6-norpholin-

4-yl - pyridi n- 3- yl ) Himegmbdh(i diethoRy-orbutdi BfenixibAe ( 100 MHz,

g_:ggl g)S Tqﬁég%gngou:{% g@aﬁ %?épi%g %g@{g th]e_ %;l?b%g%]e %%%1@9 égf’Preparatlon 51 on the

1gqrre@20nd613 tygroxggzogmourgzprg@redzmbogg 1@@ Iglth (Ae0 Wz CDCI3) d 142.5,

443136,1282, 0 4, 843,508, 3&0, 18/ WSXAP‘RS@ 2@9.(, gt H) tv+Hlome)+.
enanti oners were separabl e y b tILC g 70/ 30

hept ane/ et hanol with 0.025 m ne; Chiral cel
oD, 4.6 mmx 25 £-Bromp- M%mtmw\metlﬂép_emuﬁamngms t 1

9 8 Fhéktle@dm B@\d-wal%re%ami RYhE e p@é@ﬁﬂ% 8etdiled for Preparation 51 on the
- 1- e
x4 °f§’?”f'"ﬁ&yﬁﬁ?¥y' SPBEN: e gbﬂ@snzvﬂ NG, (89 Mz COCR) d 1376,

né32.4, 131.1, 120.3, 75.2, 49.7, 45.9, 24.9; MS (AP/CI) 211.1, 213.1 (M+H-OMe)+.

1-[4-(1- Hydr oxy- 1- met hyl - ethydalaigheny! | - 3-[ 2- (4 met hyl

- pi perazin-1-yl)-benzyl }/rr0| In- 2-one; 13C NWR

(100 MHz, CDCl 3) ¥Brepo-Hietrahydso-pyran-4-yl . 33,

135. 23 A sbRflorbdf, 2 &&B’roﬁﬁpyrﬁﬂ@ (9.6,g 4(24mﬁ»6 in NZ\GdlB\Bthylformamlde (100 mL)

e oty Bl ol 6 By o

( WRHCPEiEY to, 0°FrRndehiafdrpumErns Bk 4epaclNaE adgedEipdy. The resultant

( Wuﬁawai indeti it do6rh @k deed@re for S how@s, ARdh wioadddd t6 Miute Brfhe solution and
2%’ ?n e>r<]tlrJ cpb v{/‘[{hzelfrly‘l:3 aet?'?flg ﬁuﬁgs@a&% I%)Eeltr %v%téld(r)lend toverlmmagngsxulm 'sulfate, was
3filteped, éBnN’bfhh)AOLmep‘é?Sazﬁ?nﬁpvﬁd yiv Vaguonz yhe -rasique- was priifigd iy silica gel
énrxhaﬁbrgéw Mo Wekdhkes-ihp- a%et‘a{é to afford 9.0 g (87% yield) of the title compound.

ggﬁl&ﬂ% 2489&%{)&13%? )145§ 1161 3%%15 11iHEYO ﬁ_ﬁ 7N|'\3A75z1 MS (AP/CI)

(265)2 Meg.2 (Cbd3) d 175.57, 152.04, 148.43, 135. 35,

132. 70, 130.55, 127.58, 12%&&@@35 18, 120.79,

116. 29, 67.10, 55.84, 52.8 47.19, 46. 26,

44.76, 32.54, 24.73:34aBomemgidin- i +. Exanpl e

6 25D|bromopyr|d|ne (7.1 g, 30 mmol), morpholme (1.74 mL, 20 mmol) cesium

cgréor{ale 02§ymr9¥| tﬁé?&gér%%fd r%@‘éél%rlei& &a’llgdgung(ﬂf ﬁ%& I?TYQJ 0&' mmol), and

1ree{c3§\'(c%2a§ba&éaynwefnm@¥ﬂ FEOinaBHEHPT4 199.[0 ol fele0gy(20 mL) was
peeded at 1209¢ )forb?ﬂﬁydr} iwﬁtizaf 6&>5dllﬁk_l1 Elb %onﬂfém?;:grbﬁlgé N}_Agg(n&tﬂg was filtered
1ol G ot s Lot e Wl i Byl 78 couion was

5§org:§ntraggegi 014 vacyg g, wWap. pgr7f|ed4tzy sifica gol. Qnomaggram\y (2001 chloroform-
24}e§1%noi)2tég%2 o609 Viefd) bf td fieombdlintl) -138 RIVR (168 4HE, CDCI3) d 158.3,

((I(Yh—%—l%J 5 en é1 | q HPLC (85/ 15
001 g dne, S PP ERRER B Gt x 25 o
20 mL/mnute). Retention tiBmepratbndé = 7 m nutes; t2 =
1 1 mnutes. 4-(4-Bromo-phenyl)-morpholine
The title compound was prepared using 1,4-dibromobenzene, but otherwise followed the
procedure for Preparation 55. 1H NMR (400 MHz, CDCI3) d 7.35 (d, J = 9.1 Hz, 2H), 6.77 (d, J =
9.1 Hz, 2H), 3.85 (t, J = 5.0 Hz, 4H), 3.12 (t, J = 4.8 Hz, 4H); MS (AP/Cl) 242.1, 244.0 (M+H)+.




Exanmple 7
1-r4-(1- Hvdroxy-cvcl ohexyl) - phenyl 1-3-[ 2- (4-net hyl -pi p

woeneszon3oh- v - benzyl | - pyrrolidi n-2-one: 1-[4-( PCT/IB2005/000583
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- Hydr oxy- cycl ohexyl ) - phenyl ] - 3-[ 2- (4- net hyl - pi per azi n-
1 -yl)-benzyl]-pyrrolidin-2- one: 1H NIVR (400 N+E,
Etmgf_bd;?((d 3 _IP8l|7 o fidiha cduphin Pk 1H)
7.05 (ifhe Mﬂpwnnggeme(ahprom;e |®533es( e n]_em)od u:ged)@r (’mema{pg N-arylation
on/ﬁe ()moh& hDZaong r’rZo?ét)( ith the cGrrelpon@mg Ly ErOHZde 3!' U)a’segle@glbe was added

9-
g.@F[ﬁ huo_[o- -(zt W]ethilr_;uperqg@ Me@ml] P5¥2[8“d2“ -%%(Prepqgt@nzw) aryl bromide
( M*'t‘l- QY. dipalEgile Btris(dibenzylideneacetone) (0.05  equiv), 9,9-dimethyl-4,5-

é:i er‘hé ﬁh%{dhlﬂgﬁtqgﬁg(&Aﬂﬁ'gﬁﬁ ? Qplr%eegqmvh 'cgs'i rr%’cér%br@?é Plyé equiv), and

enzv - rro
1d[o4ar(e1(.7 Ephlmes)]_ Wd’ﬂ'é@éﬂ?—‘ﬁdeFeF arg)ﬁg(p]yq:]forgz[tgze NOVFEL mf,tpr cooling to
- raédaert@ﬂ;ierbtareytn)e PRI Was Rivhdedtrated Mn vacudngrd Wa& pifdd by silica gel
NTEE CDCI3) d 175.91, 152.15, 141.99, 138.08,
1§5"°E‘§ OUPRY- 55 127.59, 126.22. 124.50, 120.77,
119. 28 Th7 ®ll9Gng EBMINdsHRraFepaAs] Gbthe 461638 progedudyabove:

35.21, 32.53, 24.75, 8.06; MSfR/Cl) 436.1 (MHH)+,

+ CA
418 1 '\/H-I_|-4I_|2O 1-Bik The qn ntl Olmzi‘rf1? eprtr?bthyl) LYhenvl] pyrrolidin-

MJn1m AmnomrmtereteM|oadwnes t 1 =35

M AUt eSys Fiapro 2. b Boa hqvgxbs A PRRRRG RGNy phenyt)-
1_pyr3qllelm 2?43;1& d§9 NMR (100 MHz CDCI3) 4.8, 31 9, 325,447, 46.0, 46.9, 52.9, 55.7,

-7rmt ’myslg etdnyl1)16 phenyl, h 1987, 1224 4-1aesmds-2ph 3res, a37.9-188.2, 145.6, 147.9,
) % 1|7? ?yMEO(AbF\J]I)n?%[gmf A—F} [ %’hg]enarll_t%%e%x\xeré feparable by HPLC

yl erazi
WO/iOd@ﬁ)taylp thps}qlr@pra@p,lrpD A0 X 59_3@ RIK%“ /]'_r(y@ltqg),q_w,pproxmate retention
Clgfae)t1 €127 Ghikltes1OZ 1.8 hiakesd, 139.7, 135.2, 130.6,
128.9, 127.6, 124.6, 120.8, %18 ? 116.4, 72.7, 55.8,
52.8, 47.1, 46.2, 44.9, 32.628¥&2 54 g s (AP Q)
408. 14_-@[5[&@ Methﬂxmendzm 11ﬂ) benzyl]-2-0x0-pyrrolidin- 1-yl} benzoic acid ethyl ester:

1 ra- (%{kb{é:lmetéfn pﬁsﬂakmh DR 2= WYdiikind iy dehAidTBLR Yethyl ester:

i perazi
F‘sFM’ﬁ GP?]WZoﬁ Clil‘fﬂﬁ("f B2 Y Ae3-BR1130P o 09972 JARSS. 127.73,
ny1l2$ 5812256 4120B6/1W118.60] v aica)-r-GASHBMIIAY (C} 7 pgrH,Ol4; ok, 10.0; Found:
27999 7435 MR (100 Mz, CDO3) d 175.9,7152.0.
138 J2) 134.1 , 131.0, 130.6, 127.6, 124.6,
120. 8, 1197 71.0, 55.8, 52—)9;9@34 47.0, 46. 2,
44. 9, 3-324-Meth?Bpiglraziii-yi)-bdvioyI[- AB-Gbrbhelin-a- \Ep%rMhlrL)-py'ﬂFbI&im 2-one:

gﬂ??;l %gg (?Iﬂ%glgnp%?&%rﬁgi t?en%)(] 1"%%&;&%‘% Q@ rldm 3)?ll)r%rrolld|n -2-one;

r dBEMMR00 MigsSO13) d 4799, 150, d52.14, T58 13 S 15RES, 130,62, 128.27,
?ﬁ@g’@i 82453, 120.79, 107. 02h6€|5 .93, t55 .91, 52.96, 46.82, 46.36, 46.18, 44.34, 32.40, 24.75;
n&%%%%%%@?{ﬂ%iﬁ% ¥’[')aé‘ﬁ% ri%g&r’ sregﬁragle%y%llJLg n(7(£/§0 Fneptane/ethanol
1-\Aﬁt60(025%}6}jaﬂrydﬁ(ryne1 Chiralcel OD, 4 6 mm x 25 cm; 1 mL/minute). Retention times: t1 =

@%trhMuteéat@yhﬁ.snwuitéél n-3-yl]-3-[2-(4-methyl - pi perazin-

1 -yl)-benzyl]- pyrrol idin-2-on 13C NWR (100 Hz,
CCi3) d 176.5, 161.9, 152 1@@“2, 124.9, 134.09,

-piBerdzin-7-)BenZEp@rolidin-2-one:

5%/&9 4Ie‘{4 %‘r %ox@ﬂ. rﬁgthﬁ-ehg\gpl%nylgé [27 (4 )E)éfo (ergh)u 14@%eﬁ]2yl] pyrrolidin-

(M+H) +. "The enant ar ab
ad"8ni1 3¢ NME (189 Mgiﬁo(pDC@m 171992 k5205, 145 5 138 33 135.23, 130.54, 127.62,

125.16, 124.56, 120.83, 119.64, 72.38, 55.84, 52.80, 47.01, 46.27, 44.89, 32.51, 32.01, 24.71;
MS (AP/CI) 408.4 (M+H)+, 390.3 (M+H-H20)+. The enantiomers were separable by HPLC (95/5




AD, 10 cmx 50 cm 250 nmL/m n). Approxinmate retention
times: t 1 = 26 mnutes; t2 = 37 mnutes. Exanple 12

wWOo20es5/@03mt hyl - 3- (4-f 3-r2- (4- et hyl - pi per azi n- PCriiB2dosnass3
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vV -2-0x0-pyrrolidin-1-yl>-phenyl)- propionitrile:
2,2-Dimet hyl - 3- (4-{3-[2-(4-nethyl - pi perazin-1-yl)-benz

%Lﬁgt%ritgﬁéﬁrﬁﬂ%%lo din kngﬁ_/[?%l L%nhe%zc)n& 2@§§@Jom tfggkgproxama e retention
130e8, t1 £2% n@nutes? . =O40 nmipdates, 120.8, 119.6, 55.9, 53.0,

46.9, 46.37, 46. 30, 45. O 338mpied S, 26.7, 24.7; M
(AP/ Cl) 431.3 (M+H) +. | e j . -
1-r14- (% L-pigerazin-it-yl)-b 4'@9@,38!!nF4'3§F9F%ﬁ¥@'Q¥rﬁ%!9'H'{%Fone:

- pi per 32[1'2 m-l\]ethyl-plperazmhlyl)ﬁt;ehzthl-(dinmr;ﬂwomqeyl-phe{\ﬂ)-p(yﬂrolidin-2-one: 13C

DC d 179.57 1 .0 4843 1 535 132.70,. 130,55, 127.58, 124.54,
M‘W th I :R Tﬁ 5?4 I per azin-

92)15!3e1r¥9579]1 9r(§l7|191 ﬁ58 -8 4&@?:‘N + (4836, #A£0. 32.54, 24.73; MS
CloG/3) 485 A@p++H+. 152. 1, 142.1, 138.6, 135.3, 130.5,
127.6, 126.6, 124.5, 120.8, 119 6. 76.7, 55.9, 53.0,

50.9, 47.0, 46.4, 449 32, BRI 54 7. VB (AP CI)
4221-?4-(1I\MOKVC [-3-[2-(4-methyl-pi erazm1 1)-benzyl]-pyrrolidin-2-one:

Hrns gﬁgwy%ya@dehwb pﬁér@glw[a - aPHaAN bperdzih A=y Byrrolidin-2-
F é@"’%‘ ngPﬁk?Pdﬁ B§|1f 5ﬁeﬁ§14f 138145, 135351936, 12747,

-1p$ menaa 5h-12079) 1968na3: 1 1, 55197 5204; d7.D0, 26 e44 9B G2 RUFS2.46, 24.69,
(12993 S . éAsQ@G'zﬁk 1d(g\;’|~7|a'é r?zog4154%4]t (Mll?’I% OTheléén?fomé'élve% separable by

5:§-IP(9C (Qf@1%aceﬁppﬁ@e/n@@1aﬂol g@ra@akf@ 6 1 qgrzxé.?S ozn 2@ ml_éwlnyte) Retention
MBmed\PH Gl7)miAd6s; 42 £ MridnitesExanpl e 15

1-r4-(1- Met hoxy-cvcl obutyl)-p b7

-3-r2-(4-net hyl - pi perazin-1- - zyll -Pyrrolidin-2-0

ne: 144{sbydroxy- cyclohexyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-one:

- Met lhoxm wﬂ\lyda&@tcyélahesm)emh}:r3’%r2[(2n(e41ynm;§éwim-pwséram Byrrolidin-2-

(0] ,
oot )P AR Yoo L EBEISTy Fia P S 7t s Sr 0 M bz 2m. 72 m,
121), G 14189, J1= 1.2289 $iz, 1907.85 (M,1191).63.7 81,.281), HIB B0, 163,306 (M, 1H), 2.94
5%574H Az 7Q(dd4¢6 40.6443.9H2 3131)12 603@r§4H)25 38 s, B, L.08\®, 1H), 1.9-1.6 (m,
b oot ﬁf“%%l’é%‘? ARt B2 29K 4- pyr i i - 4-

yI phenyl) pyrrol i di n- 2- one: Example 8
[1 a{ftE roQ /- = h 3’2)4% ¥pi ergzr{«f]'vlﬁ)ﬁér{zgl'l 5\/rr%l‘d|n2one

| -
4 176, z,—t4—11s§t¥m T hyBEXBProRVbE N 8- (4 meiypinerazyi yiybenzyi}-pyrrolidin-
130n6; 142 KMR (102WMHE, COQ4) ©1751A 115245, 1210090 138.@5) 185.29, 130.55, 127.59,

233952 5'%/&»%—6) 1‘59%?( 1149628 167685 58191382 9%, 4686, %6 Bad 71350}, 3253, 24.75,

1818 '{"g-(W@P) 4581 M‘U‘ﬂ)b.’j&éﬁﬂ)ﬂ\ﬂylﬂﬁﬁ@h‘w Thegngntiopierseyese paparpble by HPLC
Xr‘neth@rfbl)dh)ralpéﬂ' AD] 100EN x 2500006 258 miL4nib)L Approximate retention times: t1 = 35
- AR RE ikl e PERM i Sad DR e Tk i minutes)
Example 9
1-[3-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyi-piperazin-1-yl)-benzyl]-pyrrolidin-2-one

1-[3-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-
2-one: 13C NMR (100 MHz, CDCI3) d 176.0, 152.0, 150.3, 139.7, 135.2, 130.6, 128.9, 127.6,
124.6, 120.8, 118.3, 116.4, 72.7, 55.8, 52.8, 47.1, 46.2, 44.9, 32.6, 32.0, 24.8; MS (AP/CI) 408.1
(M+H)+.
Example 10
1-[4-(2-Hydroxy-2-methyl-propyl}-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]}-pyrrolidin-2-one:




NVR (100 MHz, CDCI3) d 176.0, 152.4, 143.5, 138.3,
135.2, 130.6, 127.6, 125.8, 124.6, 120.9, 119.7, 83.3,

WwWO024051090309. 1, 46.6, 44.9, 42.0, 32.44, 24.7, 22C0/)1BNMB5/000583
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(AP/ Cl) 420.1 (MH)+. Exanple 18
1-r4-(1- Hvdroxy cvcl obutyl ) - phanyl | - 3- (2- pi perazin-1-y
1 o Ba el o o e oo
| idreogd:) 13 MR 108 MHZ -GRR) ol 375 NIWS2 01085 M 125 2G4, B) 131.0, 130.6,
d 1%75 4. 6%%84’115-112716 58.8808%, 49.32472, 4830400, 3387294, 24.7; MS (AP/CI)

¢2%5 (“15,'2")5 Tbﬁe@ntlwrﬁwerﬁéee%@ﬁtp)j HPIC%(r@e(?I'(WI}_éq_lra?pak AD, 10 cm x 50
Exarpdoaml/@in} - A;ﬂprc(xtnétb'céltenmw tonest vhelyinjuieka? ¥ 38 minutes.
- 3-(2- pi perazin-1-yl - benzyl )Exa,m |@r1q>l i di n-2-one:
1- [4 1 Fydnoxy-cyglohexyl ]-3-(2-piperazin-1

y Y A #melbi-piperazing -yl )-benzyl]-pyrrolidin-2-
CDCI3) d 175.9, 1526 145. 8, &%83 135. 3, 1305

127. 6, 2

fo o 4850 Pugg e SRyDoyhSs s B3 hendfludadfipenz
APYrAdipigAp+ 13QMMR;1QQ\MHZ ng:@a; d Eﬁénﬁ@ 250.1, 138.2, 124.9, 134.9, 130.5,
1-1bg2( {7t NYh. sldm\gin@sy pf@mslsb spleny b, 443, (324pi3per BLZY,MS (AP/CI)

y

JAP%4 l\? FE[ I;)’ quﬁlgmp%%ver&ssﬁy?tjle B)hlaﬁlsﬁ ﬁQS@ a(cgtona ”ﬂ%’P%E‘]"W' Chiralpak

P«Eyl10b:enxyﬁlo)onp)25ﬁohufrdlnh 2ppmemate3eeNiR 180 tVHz 26 minutes; t2 = 37
Js d 175.9, 152.6, 141.9, 138.1, 135 3, 130. 6,

1276 126.2, 124.5, 120.8, 119. 3, 774 54.2, 47.0,

46. 8, 45.0, 35.2, 32.5, 24. ﬁi—@mﬁ——ws (AP/CI) 422. 3

( Mt H) 2£2-DinfethyB3- j

1-f4-(1- Hvdr oxy- 1- net hyl - et y ionitrile:

-phenyll 3-(2- plpera2|n 1- % yrrolidin-

1- [4 ( Z-Ahimetiyd- f{%?:ﬁyl“e‘@t' H?P’?Z'Bﬂé’ ?PTZY&-Z(OZQ'BWE&F'&‘EM‘} -phenyl)-
roplonfe@61Z Y33 NMR (100 iMHZD cBempa: 176 3C1 MV 163.00139H47 ,130.6, 127.6, 125.0,

S48 i o oy g, g € 17 v

48373 (MSH®, 32.5, 32.0, 24.7; MS (AP/Cl) 394.2 (MHH) +,

r|1_ r_a3 ! ',zvl,) &)SHZQIE pyr¥olld|n 2-0one:

p. % -
1-[4- (13- [Hriy(‘t}’Meuoyxﬂj methyl ethyI) phenyl] -3- [2 -(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-

rEEJnGyll é,ehkh)'&' ()IO(PWHYH)C@)' k374 é‘ 1Bthyhs pi 1@,%3?35% 439k) 127.6, 126.6,
enz ene 13C NWVR

Ot 1% o & 780 0 3o, 50 817103456, b ar 8, 2uibigas; MS (APICH 4222
120+A)+128. 9, 125.2, 122.4, 119.5, 119.0, 72.4, 55.5,
52.7, 46.2, 45.8, 32.0, 24. % M (YQ\P/CI) 406. 1 (M+H) +.

Exanpl e 23 _
P1Med i 4-me aziant Y hhenzyllpyrrolidin-2-one:
~hvdr oxlymaﬁmbmp;qm Memﬂtpedwa pyemynpm 21(4nﬂéihyl-©ﬁ)9razm 1-yl)-benzyl)-

5-Fl uor a- Y,
pkmandmx ong; &7 opgﬁf{}ﬁ{mg éifcf %Zd {‘75]8 ¥%2) 1(!?%&{‘ 15% 3]13[@(: 30.5, 129.0,
NI\7R7 6.109-9p20-8.0DCB3Y5-8 324, @3 0249. @ 473‘)2 49.4, 479, .’Ef5 04329, 24.9, 24.7; MS

46aR/C1)486 .9 (MBD+0,

Example 15
1-[4-(1-Methoxy-cyclobutyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-one:

1-[4-(1-Methoxy-cyclobutyl)-phenyl]-3-{2-(4-methyl-piperazin-1-yl)-benzyl}-pyrrolidin-2-
one: 13C NMR (100 MHz, CDCI3) d 176.0, 152.1, 139.2, 138.8, 135.2, 130.5, 127.6, 127.1,
124.5, 120.8, 119.6, 81.3, 55.9, 53.0, 50.7, 47.0, 46.4, 44.9, 33.1, 32.5, 24.7, 13.1; MS (AP/CI)
434.4 (M+H)+.



55.8, 113.8, 114.0, 116.8, 117.0, 119.6, 122.3, 122.4,
125.8, 137.7, 138.3, 143.5, 148.0, 158.6, 175.0; M5

WO QOWR0@I3p0 452. 3 (M+H) +. The enanti oners wer e SPOBIE00F000583
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by HPLC (90/10 heptane/ethanol; Chiralcel OD, 10 cm X
50 cm 275 nL/mn). Approxi mateqxetention tinmes: t 1 =
13.7 mnutes; t2 = 16.2 mnuées IE1>(<)arrple 24

1-r4-(1- Hvdroxy cvcl opentyl)—p-ﬁ'@rry-H-S f5- met hyl - 2- (4-
met hyl - Siprét-Methyl-piperazinHehzenzwirie(@ipyrilim4-i-phend)-pyrrolidin-2-one: -

1-[4- ( 13 Py aRYr &N&&éﬂpﬁ i Mér)zf/ h@ﬂWn]ﬂm-& B Ehéﬁgﬂ} Bﬁ}oh&n (24)ne 13C

met h I perazi n- enz ¥I‘ rolid one.

% ‘dg) D@&);psg%a ﬁ'_ﬂl 5 %16 721‘4067 1%{2141331113})6 127.7, 127.6,
4212@ 6, 48.4) 12@@ 120.0465.9) 52.52468, 465,.48,0, 8835,24.61 US.(ARP/CI) 427.3 (M+H)+.
120. 7, 125.8, 128.2, 131.2, f]h 11351 138. 4,

143. 3, 149.5, 176.0; NS (AP/%‘Q%F% 4 (MtH) +. Exanpl e

25 1-[4-(1- Hvdroxu:vclogentvl) phenyl]-3-(2-piperazin-1-yl-benzyl)-pyrrolidin-2-one:

411- f4-( 1T-Wﬁi$@éimxylcyﬁlebé}}{)llr%\bﬁmb)(ﬂmhﬁwml-13y|1_b5nzfi’l?-bh'lvdhdlﬁ-‘2(one 13C
- - i n-1- - - r = e

P SRR Ut 1 E TR R R S TR s, 200, 100

( 41196 BB, -5 1p&F. A AP 6. 4.9 142 Obaghidy B4.7, 26\ MSI(ATICH-420.0 (d+H)+.

13C NMR (100 MHz, CDCI3) d 2@yehpie2ds 6, 31.9, 32.4,
45.0, 4 21470 529, 5.%11 6, 120.7

125. 1 'C | - E)en

D\H‘f’Ohdln 2-one:

149. 5, 1]:[?1&1(&l;ydm7ﬁ/ t(yAleL(tj'l)—préﬂ)'dl E(ZGMdFaz-In-1 Eme)/Il)e pﬂﬁolldln -2-one:  13C
1 r[uﬂR((i'Uo"Mﬁ{ @@@3‘536017@%9%% M:PF%X'S' 1354, 436 8- 396N ¥4 k209, 1198,

1 {64 Bt OHVXQ 535155 B Bty PY LAY TAROPA95 A My | - pi
perazin-1 -yl)- benzyl ] pi per xi;myea-g one: 13C NVR (100
3 419,

127. 3, &@oﬂgiyd@%cwlohqucenyllaﬁ FI'Pe"%'212/' bep?ﬂ) opyrrwm?one 13C
(b Awr;:l 3004487.%dd\&ld)w5.9ﬂ&@na?18,l 1268/ $:?5/®r180.5,e1l2a16§l|[m&3, 124.5, 120.9,
y ent an a ;
A I oy R A e e VR
8. B+hithidA)es; t2 = 10.7 mi nutes. Exanple 27
1-r4-(1-Hvdroxy- 1- net hyl - _et hitxamole 20
1-v

- phenyl 1- 3-1 2-
- benzy1 4-dr ine 1-vl bgnzyl)-pyrrolidin-2-one:

- met hyl - Bt-(h-)Elﬂ)yl—phmngbdy]pr@yID Phenai]-B2- hyérapm per tzenizyl)-dyrrolidin-2-one: 13C
'Cl&%ARQWMH d%dﬁlgrd' 1%% 1@263%1 9, %%@1’\“\4% :( ]196)6 '\4'2‘5?'6 126.2, 124.5, 120.8,

ot g4 527570, dogoea D, Isgadt & 2448 TS 1HCH IZAB M, 4043 (it
13@2®#+. 135. 9, 142 2, 147.7, 152 2, 173.0; Ms (AP/ Q)

422.3 (M+H)+. The enanti oner separabl e by HPLC
(60/ 40 hetage/ et ha?ol t Ch| %‘\é@lx&&D 10 clmx 50 crlnd .
i [, =[i415) R s 1-vlsbenz ;;n IN-2-0Nne:

m nut es{-[4t(2- H?er;Qy 3rrfétH9L€tl%$) pEKrWI]QL(Q p%razm -1-yl-benzyl)-pyrrolidin-2-one: 13C
e B Tl iR s DO 1053 1o ) 175 424, 1209
| i Hi9- 72501, 47.0, 46.7, 45.0 325, 32.0, 24.7; MS (AP/Cl) 394 2 (M+H)+ 376.2 (M+H-
H20)+. '
Example 22
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yi)-benzylidenel-pyrrolidin-2-

one:
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzylidene]-
pyrrolidin-2-one: 13C NMR (100 MHz, CDCI3) d 168.8, 152.9, 145.6, 138.5, 129.8, 129.5, 129.1,



1-[4-(1- Hydroxy-1- net hyl - et hyl ) - phenyl ] - 3-[ 5- net hoxy- 2
-(4-met hyl - pi perazin-1-yl)- benzyl]-pyrrolidin-2-one:

WO 2@35/0NMeY (100 MHz, CDCI 3) 24.5, 31.9, 32.4, ABCOIBAGS/®0583
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47.0, 53.1, 55.5, 55.8, 72.3, 112.3, 115.9, 119.6,
122.1, 125.1, 136. 9 138. 2, 14,432, 145.7, 156.5,

17%&%( 1%&,%&;3!, 195 @Bgn %"Q %égr\’?aﬂ%’ﬁ 5289 32.0, 24.3; MS (AP/CI) 406.1

IM+B)ynnet hoxy- 2- (4- et hyl - pi perazi n-1-yl ) - benzyl | - pyr
rolidin- 2- one: Example 23
1-[4- I1 F%drox -C cIopenH o eI|

spiperaain-1-u;

NI\/R(lOOI\/HZ CDCl 3) 24.0, 24.bBpe:32.4, 42.0, 450

42 90 6, %{@%Iu]c_)ﬁg%—%’ méﬁyl %&pg%gmal 1%)3)%3&] %%%%ﬁydicgéilgopentyl) phenyl]-
15:(yrrglld|n127g169 13|QQ\II(I$\F(>}Q§| IYIHAEQPQB)(MZ}.Q £4. 7E§%tﬁ?p‘}261 gﬂ 7,46.2, 46.9, 53.0,
3-45%; th319ra40; {rh.ayathy| rpisperay, innz 4 15)8; hemz s 3 1t434; (48.0, 158.6,

3 \zl’%FZI r(ﬁ?—”@l)‘()g?%éy%ﬁ?gfg ”' ru'ér%er;?;j'}v%eﬁezp}? a?;i_elby HPLC (90/10
[ replate/ethgredt (Shjralest 1p 18 sy 50 <p1h~;éﬁ§ ImLimip)y rApptaxitiiate 2teption times: t1 =
pe13ﬂr3!i§ut%£l@@nMd¥es CDCl 3) 24.0, 24.9, 25.7, 42.0,
.9, 46.2, 46.8, 53.0, 55. 83. 2 111.5, 111, 7,
116 6, 119.5, 122 7 122. 9, 5’%19@;128 0, 128.1,
) d 2- i ¥2- vl )-Bdazyil-pyrrolidin-2-

(AP/CI) 464. 3 (N%FD+ Exanple
1-r4-(1- Hvdroxy-cvcl op enf’&(‘9 prlenyll 3-f2-(3.4.5-1

ot hyl - pi-BaT B RSP DOY GNP G e poBHBPeEZ pipenzy
- hyetoiany2-6ryec | aoemmRI ) oqoBnyEiCIBrd 2t.(,.244b, 54 .67 3mtahyl 40, 45.0, 46.2,

pelﬁ)zégall i}é'%algeﬂé%']%Pyﬁisglqégg?mofq%é"'d%! 1%%9%433 1495,
( MT6AHYS (APIGH 4484 P@ﬂjH 2.31-2.51 (m 4H), 2.60-2.71

(m oH). 2.79 (dd, 1H J = 1@,@4«1@ 13.6 Hz), 2. 84-

2.95 3 J .
13.6
=76 and 7.2 Hz): 7.1 1 ( cbyrdiidin-Zione' 7. 6 HzO)

ZH1937—12 (6%3@1 mZthﬁ Bt 4ph %3 5-me9'ry22 W&ethﬂ-p@?era%q 1-yl)-benzyl}-
%ﬁﬁ},\ﬁﬁﬁﬁ 1.8, %45@ f6.2, 47.0, 529,

o Rl B os VR M oR
measisy 17218 Pe9.6.2120-71-195.) - bzamz\nsq pyn34ocl|1dsn 238 M55, 149.5, 176.0; MS

KXY 1- met hyl - et hyl) - phenyl ]-3-[2-(3, 4, 5-tr
A%ﬂﬁﬁ%mgﬁper§2|n 1-yl)-benzyl]- pyrrolidin-2-one: 13C
NNR (100 mMHz, CDCI 3) 18.1 , éﬁmﬂLJ%h 9, 32.4, 38.0,

44, 91-[447-J'er05186VZIDD&@¢|)43heﬁm 32-(7 Brefhyl-glgeert-1-HIREerByi]-piperidin-2-one:

176 5 V& IpydffoRnth et By i B A foprian
one: 13C NM (100 MHz, CDCI3)2 .0, 25.8, 33.1, 42.0, 43.2,46.2, 51.9, 52.7, 55.8, 83.3,
120.7, 124 .4, 126.0, 126.1, 127.3, 130.9, 135.8, 142.3, 145.7, 152.2, 173.0; MS (AP/CI) 448.3
(M+H)+. The enantiomers were separable by HPLC (60/40 heptane/ethanol; Chiralpak AD, 10
cm x 50 cm; 275 mL/min). Approximate retention times: t1 = 8.3 minutes; t2 = 10.7 minutes.

Example 27
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-piperidin-2-one:

1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yt)-benzyl]-piperidin-
2-one: 13C NMR (100 MHz, CDCI3) 22.1, 25.8, 31.9, 33.1, 43.2, 46.2, 51.9, 52.7, 55.8, 72.4,
120.8, 124.4, 1255, 126.0, 127.3, 130.9, 135.9, 142.2, 147.7, 152.2, 173.0; MS (AP/Cl) 422.3
(M+H)+. The enantiomers were separable by HPLC (60/40 heptane/ethanol; Chiralpak AD, 10
cm x 50 cm; 275 mL/min). Approximate retention times: t1 = 6.9 minutes; t2 = 10.3 minutes.



1-[ 4- (4- Hvdr oxy-tetrahvdro- pyran-4-vn-phenyl 1- 3-[ 2- (3,
4.5-trimethyl -pi perazin-1-yl)-benzyllnvrrolidin-

WO 2005000300 [ 4- (4- Hydr oxy-t et rahydr o- pyr an- 4- yi ) Pon@Baoh3/e@s83
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-[2-(3,4,5-trimethyl -pi perazin-1-yl)-

benzyl ]-pyrrolidin-2-one: 13C NWR (100 MHz, CDCl3)

di agnostic peaks: 24.6, 39.0, 44.9, 46.9, 64.1, 119.8,

125.2, 127.7, 130.5: M5 (AP/Bxamole#8 4 (M+H)+. Exanpl e

34 1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3- [5 methoxv 2-(4-methyl-piperazin-1-yl)-benzyll]-

i -r4-(4-Hvdroxy- tetrahvdro yran r%l) phenyl | -3-f2-(4

- met hyl - pi perazin-1-yl) - i di n-2- one:

1-[ 4- (41-WM¢¢9xw‘empﬁwﬁﬂwapp9ﬂvﬂﬁ [anwfpxxpxréhlvew Pirpazing-yl)-
ROIRALBGHeN - 1BCYNMR ﬁmzmh} -cnumezmsieng%zwas 01362, 47.0, 53.1,

N%EM 25.
4%%2(, %gg 7??%&2%1&% é% 66212211 1%%1 61336%2‘53%% ?ﬁ%%ﬂg7 156.5, 175.9; MS

123P&)) 4888.(8+H®¥27. 4, 130.9, 135.8, 142.7, 146.7,
152.2, 173.0; M5 (AP/Cl) 4644 (M=d) +. The enantioners

vvere sear abl e by HPLC (75/ 25 nept ane/ et hanol wth .2%
: ty s eihQxys2c(4-methyls sazin-1-yl)-benzyl]-pyrrolidin-

rrL/mn) ApprOX| rrate retentlonzdirierres t 1 = 6.8

m nut €S, &51? Hgd'%%' g,clgbé’h%)ep%enmme?h&? 2-(4-methyl-piperazin-1-yl)-benzyl}-

1-f4-(1-
- rRYETRNAIn-Zeney | 13 NMR/ (100 3Hzp CDGI3) 24.0 P4-Breddfy 1428 poP.add Gy 47.0, 52.9,
-1 1554, )551.9,?;}/322( |1||2.2>,i11r36.9,i ﬂigl.r&, Zzzhﬂln)gs.e,h1 36.9|, ]3832, [1?23'% ?:42.1,51 56.6, 175.9; MS
-1-met hyl - et hyl ) -phenyl ]-3-[2-(3, 4, 5-tr
i r#[é\?‘@%‘t%r‘g@?% n-1-yl)-benzyl]- pi peridin-2-one: 13C
NVR (100 MHz, CDCI 3) 18.2, 1BExampledd 2 25,8, 31.9,

1423.3, 147.6, 151 .9, 173.0; RRE(AP/Cl) 450.5 (MH) +.
Exanpl e3- [2€Fqud\emmuﬂylw)pppazmdl-ybmzmD—[pheh);dr¢x-y$ydop®1tyl) phenyl)-
- y!rrH%ﬁrm’-baeo' PRE WF{] 1boszb%BéLé) I%hI@eEAé“ih 42'0€43.9, 46.2, 46.8, 53.0,

Bl A Lo A ar ) 2T S GPA. BEgh 28 L5 a4, 159
(1@ olViHz,0, OBXA, 3¥5.68VS (APLSI) 264. 2@1+2)+.24. 0, 25.8, 33.0,

38.0, 42.1, 43.3, 51.9, 58. 7§ gglgﬂ 60.3, 60.9, 83.4,

120.4, 124.4, 126.1, 126.2, 30. 9, 135 8,
142&4,1i-lmrnxxﬁcvclonernvl)ephenw1*3- 3-(3 » sy HbRA2

Exarrpl €1-f41-Hydroxy-cyclopentyl)-phenyl}- 3[2 -(3,4,5- trlmethyl piperazin-1-yl)-benzyl]-
p[yfrﬂlld(nggﬂn d?’ @ﬂﬁ@%ﬂé{l’l%nﬁbg%}ﬂ ﬁ’é Psehﬂﬁh %1%@6'(% BENZ¥5 ) 89 (m, an)
pi 1o (sBi) 2361 (M, 4H), 2.60-2.71 (m, 2H), 2 79 (dd 1H, J = 10.4 and 13.6 Hz), 2.84-
3- ié‘vsg‘] @K, 05.05-4.84 (hn,OrHh [ 3. mdtayiﬁ R Pe58zha4b Hz), 3676-3.71 (m, 2H), 7.05
enz

AR AN S e S L G

1841, (d22-!3 25Hg); MBLAB/CIB®B23, (MSH)+9 43.2, 51.8, 58.8,

60.6, 61.0, 72.5, 113.5, 113gy in]é% 1, 117 3, 121.9,
125.5, 126.0, 138.5, 142.2 e 172. 6;

MS
( A%MMMMM -(3¢.5- tnmethyl -piperazin-1-yl)-benzyi]-pyrrolidin-2-

1-[4-(1-Hydroxy-1-methyl-ethyl )-phenyI]-3-[2-(3,4,5-tnmethyl-p|perazm-1 -yl)-benzyl]-
pyrrolidin-2-one: 13C NMR (100 MHz, CDCI3) 18.1, 24.7, 31.9, 32.4, 38.0, 44.9, 47.0, 58.7,
60.4, 60.7, 72.5, 119.6, 120.5, 124.5, 125.1, 127.6, 130.5, 135.1,138.3, 145.3, 151.6, 175.9; MS
(AP/CI) 436.2 (M+H)+.

Example 33
1-[4-(4-Hydroxy-tetrahydro-pyran-4-yl)-phenvl]-3-[2-(3.4,5-trimethyl-piperazin-1-yl)-benzyl]-

pyrrolidin-2-one:




3-r5-Fluoro-2-(3.4.5-trinethyl - pi perazi n-1-yl)-benzyl |
-1-r4-(1- hvdroxy-cvcl opent vh- phenyl | pi peri di n- 2-one:

wO2e¢sm9bdonor o- 2- (3, 4, 5-tri net hyl - pi perazi n- 1- ylPrThBriny/hdoss3
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-[4-(1 -hydroxy-cycl opentyl) -
phenyl ] - pi peridi n-2-one: 13C NyR (100 MHz, CDCl 3)
515, Q- FHEEog el o dnienin oo s fiplys i -
1 p&n)-pirtofidia-2-ohe:1 18C NMR(100 MH26CDCI2 Pdadnostic@aks: 24.0983939), 44.9, 46.9,
1%@44119363%552 1%747? 130 5%§EAYP/C|1,4-789(M1¢5)8 539160 9,

Exanpl e

3 r2 (4 I\/Ethyl p| pera2|n 1- \Example 34
- bejp 2y Hydrdxyrtétrdhddrospgrap eyl aihilil]18~[2-(4+ nethiledidevazin-1-yi)-benzyll-piperidin-2-
- phenyl 1- pi peri di n- 2- one:

3-[2-(4- Met hyl - pi perazin-1-y ?jo‘enzﬁl 4-(2-0xo
rolidin: [i(%z'ﬁY?é‘t’%}‘FtﬁahM%ﬁyﬁfj 4-pl )-p@?"iyaj'% (42'1‘?}h3é 'pi@enﬂll\)%?benzyll
(m@ndwﬂ-—lz-on&D@lca\)Mti 109.MH2 CBCI3952.8,253, 33.1,,3833442, 462, 1.8, 52.7, 55.8,

4%% ?ﬁzofngé gg% 18% ?’ag 1%%,0% 14f3(24(§67 1522, 173.0; MS

154P/Q]) 4648 (+H)1.7 STHE; enbiBOMARY Y&y semableaay(mmuco (#5/2Ehemtgrietethanol with

409, d|ethylam|ne Chlralpak 0J, 10 cm x 50 cm; 275 mL/min). Approximate retentlon times: t1 =
erazin-1-yl)- benzyll 1- J) oxo-1,

h\?(fr’B'&H‘tg%E?eni%? BY’@P?SS yl) - pi peri di n- 2- one:
3-[2-(4-Methyl -pi perazin-1 -Bxample&hzyl]-1 -(3-o0x0-1
N%-g-géé_-g&%%%% i ) i en%znﬁn )-bbR%yI]-piperidin-2-

1.8, 52.2, 52.8, 55.5, 55, 9, 6@.38, 120. 8, 122. 7:
122. 8, 132H-Bydrda-A-rBethyl-2thyppheh3IP3-B-(3 U 3tridethyidHipebgzin-1-yl)-benzyl]-

1%ﬂ)ﬁ§dm 2l q&@lﬂ%fo%m-lz cothi8z, B 655/ 5ls) 3118359, 38.0, 433, 51.9,

3585, £9-80502 ’2’2(54321%1 Higt Apit et 2P 12743.)1388n33p.-8, 14233, 147.6, 151.9,
- 178.6-M (APvcly #a0ys gmeobut yl ) - phenyl 1- pi peri di n-2- one:
3-[5-Fluoro-2-(4-methyl-pip aziln- -yl)-benzyl ]-1-[4-(

1- hydr oxy-cycl obut yl ) - phenyl XMEP5eri di n- 2-one: 13C

NN 4{(1-Bigdriviy-cyclopanty®)pherdyl] B-[2-2D4.3-trinpeshviipiperazia: 1-yR-perzyl]-piperidin-2-one:

43. 2, 4?[% g‘v ﬂoégyé@pe% -%ﬁen?q E:55 tr%yﬁmpé&z?n il-yl) -benzyl]-

i-]ﬁ)g)eédln R/Bn? Aw Rig)g z( QP%S 1&%?%3& %5 8, 33.0, 38.0, 42.1, 43.3,

351 @; $817, Nﬂstshgtbsmomesamnox 124.4, 1R@ hZ\P6 2; 127.3, 130.9, 135.8, 142.4, 145.6,
- ( opadimEnlires henyl ) -pyrrolidin-2-one

1?1931%% ﬁg pﬁperay\fﬁgl -yl ) - benzyl] 1-(3-[1

, 3, 4] oxadi azol - 2-yl - phenyl ) - 37di n- 2- one: 13C NMR
(10@[5M|ﬁoro-@ml3—)rin&4h\ﬁpip&22|ﬁ1 -yi-beryl]-464-U-hydfoxB 1 -methyl-ethyl)-phenyl]-
52.7,53.0, 55.7, 112.4, 11 rdr:!.(Qm,1229 123. 2,
124.6, 127.8, 129.9, 130.5, 40. 6 51.9,
152. 9, 31[65'U8f° 2t(3@, %t“mﬁﬁy'(%?f%l”ﬂ ﬂh@“sy'](‘l\/iﬁk(ﬂ hydresa/eﬂnwtéyl ethyl)-
4Phényt (ofben&thQUbﬁé(y‘IﬁC NMR (100 MHz, CDCI3) 18.1, 22.3, 25.9, 31.9, 32.9, 37.9, 43.2,

%héﬁ %%E)E%/érpa |501_1(3A53"f§j‘34|179'1q‘?raﬁ2rb Jr25 Y% BEPBY, 1422, 1477,

147.8, 172.6; MS (AP/CI) 468.5 (M+H)+.

Example 38
3-[5-Fluoro-2-(3.4,5-trimethyl-piperazin-1-yl)-benzyl]-1-[4-(1-hydroxy-cyclopentyl)-phenyl]-
piperidin-2-one:
3-[5-Fluoro-2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl]-1-[4-(1-hydroxy-cyclopentyl)-
phenyl}-piperidin-2-one: 13C NMR (100 MHz, CDCI3) 18.1, 18.2, 22.3, 24.0, 25.9, 32.8, 38.0,
421, 43.2, 51.8, 58.7, 58.8, 60.6, 61.1, 83.3, 113.5, 113.7, 117.0, 117.2, 121.9, 122.0, 126.0,




6"-(1-Hydroxy-1
-nmet hyl -et hyl ) - 3-[ 2- (4- net hyl - pi perazi n-1-yl ) -benzyl ] -

WO 308/0%36) t et r ahydro- [ 1, 3'] bi pyri di nyl - 2- one: PABIB2MIR00583
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(100 MHz, CDCI3) 22.1, 25.8, 30.8, 30.9, 33.1, 43.2,

46. 2, 51.7, 528 55.9, 118.9, 440.8, 124.5, 127.5,

130.9, 135. 5 5, 138 1 5

1505, R (AR 4938 B 1 A e ket 18R, D2 s apron asas
sepeaHRl e by HPLC (70/ 30 hept ane/ et hanol ; Chiral pak

AD, 10 cmx 50 cm 85 m_/mnk 9oximate retention

tines: t 1 = 11.8 mnutes = ut e rrP
44 3-12-(4-Methyl-piperazin-1-yl)- benzyl]-1 [4 (2- oxo pvrrolldm 1 ylmethyl) phen ]-piperidin-2-one:

3- fg Fl &QF(@-‘N%tﬂ(yﬂplﬂ@?iWh—yl}}bét&_‘]l?«_l—l[ﬁ(—ZJoxly-b)rrduelﬁ-lzlWéth)ﬂ)ﬁyhéﬂ.yl]-plpendm-
- [ OXYsd = = \Y, _
> GRS IR (e B BpiaPia 23 Y i 553, 44 B 62, 46e, 1

1-§268, (55.8h 2 Dxp4.4. 1266k HPT 4.ct20y0 ¥3Q%r1i380n135.8, 143.2, 152.2, 173.0, 175.2;
ylﬂﬂsr@m/éghsﬂs fmdsene: 13C NMR (100 Mz, CDCI3) 24.8,

'8, 32.2, 44.3, 46.2, 53.1 558 71.9, 114.0,
114 2. 116.8, 117.0, 118 7. Eé@ﬂﬁiihzz 5, 128.3,
1348-[9-(4-MethyldipetsFih- ] k8 § B -piperidin-2-one:

160. 9, ng](ﬂf %Aetﬁly?glpganlg 6542% ) Igf' % 133 QNchQ 'Eobe-m@furan 5-yl)-piperidin-

enanti oners were separa ﬁ é

he%?’éﬂweﬁ%%’iﬂﬁdﬁ%wﬁz ‘F'F)a??c 1258p33-4.(0*3c3n*®- 350! -8 A2-2852.8, 55.5, 55.9,
mLéans, 0.8 AIB2ATOXN R2VAL 24162 N0, 1@M.51 1 305 :138.3,1135.51. 64415, 144.9, 12.2, 170.7,
m ot utes. Exanple 45

S-P%iﬁﬁlgo(%‘%/cg %gsm?ﬂﬂ [ - pi perazin-1-yl)-benzyl 1-1-[ 6-(

1- hydr oxy-1 -nethyl - et hyl) - pixamaied®3_y| | pyrrol i di n-

2- OR\5-Flubrd-2 (e O IQiferdzth- 1R1- bankyiPi -RE 1 -AFdrokyleyclobutyl)-phenyl]-piperidin-2-
-yl')-benzyl']-1 -[6-(1 -hydroxy- 1.

-nmet hyl -et hyl ) -pyridin-3- yl] -ﬁy-r*rol i di n-2-one: 13C

NVR ( 108-[3/Fleoro@E@ingthyPaipgazire&-yb-berggl]-8-[4-d ydroxyrycbutyl)-phenyl]-
53pn99ndﬁ$~&e h3c %MRl(lée RiHz ]ddcﬂ) 13]4192 7,265183.0,374223.8,46.0, 51.8, 52.9,

o118 B0 1681517 g2R0. VR K PO P (WA 725 S (APIC)
Thes2emdmttioner s were separ abl e by HPLC ( 70/ 30

hept ane/ et hanol ; Chiral pak AR, #&g{n x 50 cm 250
me

nm/ mn proxmate retentlon s: 1t 1=28.4
m nut ¢ -4t I-|er ined b enzyl]-fx hol.4loxagdiazol-2-yl- phenyl)-pyrrolidin-2-one

1-r6- ( 13 tﬂV(dn\M)»yl iperazin- 1 -yl)- benzyI] 1 (3 -[1,3,4]oxadiazol-2-yl-phenyl)-pyrrolidin-2-one:

@ME pé’ﬁdr‘?)ihégs?%l 34%4 1(§esél 55784 T8ERY 12 R17.6, 1209,
era2|n

1-128-% 12 ﬁyja ey 9 13@t%93‘)9 pwiedﬁi 93.152.9.- 1648217633 MS (AP/CI)
4, Mtg(waljhyl pi perazi n-1-yl)-benzyl] -

pyrrolidin -one: 1H NI\/R(4OQ CDCI3) 1.10 (d, 3H,

J 6.4 Hz), 1.12 (d, 3H, J =% ), 1.54 (s, 6H),

1. 86 6'-(1 driydropy-1-refihyl-ethy)78-[2-(4-Fethwrdidergzin- Pyl Rbenz¢]-3.8.6(b-tetrahydro-

2 35 2.42 (m 1H). 2.62- 2ﬁ§§M@§hm£h&mw2 79-2.85 (m

1H JZ 8 gkﬁldérowoﬁ @etﬂﬂﬁa’y& - -Tet%)g -Pipgr 18 & yl)%qngyﬁ%:{5,6-tetrahydro-
1401 3 sipyiciay|@-dre) , 138. BBRII RBMHa) CREIB) 271,025 §,CR0,8, 3019, 33.% 43.2, 46.2,
2@ A3 815?;9"'¥‘)&9 712&@ 1274 51321'1 6‘ 1379@ 135702%575 %8 6, IVﬂ14 9, 152.2, 1639,

s\ g 14, ' J
344 "W (ARY A?i?‘tl(j\’”h!?ﬁ 4 @e(m«}m r%p@pquse by HPLC (70/30

heptane/ethanol; Chiralpak AD, 10 cm x 50 cm; 85 mL/min). Approximate retention times: t1 =

11.8 minutes; t2 = 14.6 minutes.
Example 44
3-[5-Fluoro-2-(4-methyl-piperazin-1-yl)-benzyl]-1-[6-(1-hydroxy-1-methyl-ethyl)-pyridin-3-yl]-
pyrrolidin-2-one:




6' - (1- Hvdroxy-1-net hyl -ethyl )-3-r2-(3,4.5-trinmethyl - pi
perazin-1-yl)-benzv -3.4.5.6-tetrahvdro-

WO Bb@702¢800 pyri di nyl - 2- one: PCT/IB2005/000583
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6'-(1-Fydroxy-1-nethyl-ethyl)-3-[2-(3,4,5-trinethyl-p
perazin-1-yl)-benzyl]-3, 4,5, 6-

E:g(:ltr g;] ydrg%y%@&ﬁét%égggriag% 1gl)obg§zyﬂ 1%%&1'\1'8\)/%0 éngne'}/l_llz -bthyl)-pyridin-3-
1.y¥-pyfodidi8-2-dn@. 93C MR8 (108 MHE, CDRI13D24.8,1W.80 32.2281.F 46.2, 53.1, 55.8, 71.9,
12144@ 111%31?68 31$909‘r1817352 g‘i 1% fl‘?& 9643716441394 138.1, 1480, 148.1,

B
575857 5308 1616 405 M GAYG) AR M poT o Prnbryers wike Separabi by

tHFl.ZN@S;@S h(eﬂtaﬁélnédi;ngéngl CRidod ABt hy lgn- 8,56 .dn; 85 mL/min). Approximate
tetr I n
rftg ur(?F%t %Pﬁr}a{"qets {2_y1t8h032/T'9lrﬁJ}?sper azin-1-yl)-benzyl]
- (1- hydr oxy- 1- net hyl - et hyXample 45
? 4,372 Gmb:%%hﬂ?ﬁ@plbéreﬁn L N N R A I”@Qﬂﬁ’-é (r)’ri'eéWI &Mﬂ pyridin-3-yl]-
378 43.2, 5 1.7, 58.9, 5@1"(59—“5'@@%605 72.0,

113. 7, 32FIW@ro-aB7mdthyl-pib8ragin-13yDDehzyllAA6-21-hytiBE&y-0-methyl-ethyl)-pyridin-3-
13@% Qondn%%son% 1%@8\11@ 8'%6%%90636%&4 9%85 39, 81@4 916 2, 53.0, 55.6, 71.9,

S BSE T SO, (1o Ry 1 A28 B2, J145 BERIRD8: 1508, 605, 161

vd1r60>3y4ﬂ&'rrm31yAP/el) lag7 3 3M4HE, 6-Thetenattivdens-wete separable by HPLC (70/30

jg;bgwgtﬁér%ll y] gﬂ&ako»&lﬁ y10 cB1I xp5eor %n% I2r&']>0 |S1) Aé)rgl)rox‘n'llate rete{mon times: t1 =
Bieytes: t2 rdg- )W"Jté‘ishyl) 3.4.5. 6- tetrahydrof 1

. 3" 1 bi pyrl di nyl - 2-one: 13C NMBmpbkQ® MHz, CDCI 3) 22. 2,

25. 8 8 : :

72. 0 113 13 = s 33Y3-124 € :

134. 9, 138. 1 138. 2 138. 4&\&1@,&1&-_@248 2 148. 3

160. ? 11[@41 plydrg)Zy?’P Qeth&@tl{yﬁrﬁ rhehin-3- §ﬂ3—£25(3(4|\6+twnéthyl-ﬂ'&razm -1-yl)-benzyl]-
enant i oners

P BTEHE 0a e RS RO Pdf il A9 el 13 (5 4 = 6.6 1)
C mM.5418,06HYLY.86-hPS (mADph, dMJ?FmtSe(rrr eH)eﬁBlz«m 3H), 386:2.42 (th, $H), 2.62-2.68 (m,
121& ﬁMé@én 2¥-|¥ 2*903(5& %mﬂﬂt%nd fﬂ%(ﬁ 5688 @Qd 1H,J = 144,104, and 4.0

A are) 15 Deeh e ShRR: #rpr Ak . TL 7 e 1.2 Ha), 7.10
1- -1.48 (il 1 by deoX R4 Gy cipeR9 Wd) 4ihieng.Bland2 B850t hiH, J[=12.4 Hz); MS
, j - il benzyl]- pyrrolidin-2-one: 1H NWR
(%g}%%%&@%k’)l 80-1.89 (m 1M, 1.96 (br s, 8H),
2.03-2.20 (m 2H), 2.55-2. 64EEmplefs) 2. 80-3.40 (m
10HE(13y8dxy- tehethii-etnyB-[34(3, 259nrhiahv| bibkrazig-1 K/Il) béﬁiﬂn 3,4,5%-tetrahydro-
8.3, 5.6 Hz, 2H), 7.03 (.. —..7.__Jé2 ,

713722(m 3H), 7.48 2H),758(d
J 8. B-HzHydpay-1-rghyt AWIEBIZ @4P- theWMm)peraZFExhﬂbwe@ZB] 314.5,6-
1- tét{’a{\ Gdro i ehibPayYidiA nlfaineylrslet thh)(1d§U|1WMnC§cr3?1é4 pEs hzd(e 30.8, 33.1,
Z

Gt %‘%%L S BES R iRl TR TpBe. e al o & ol fas.o, 1354,

41]3616awdphm5118 168.3-1784zZMBJAP/CI) 451.3 (M+H)+.
Example 48
3-[5-Fluoro-2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl}-6'-(1-hydroxy-1-methyi-ethyi)-3.4,5,6-
tetrahydro-[1.3'bipyridinyl-2-one:

3-[5-Fluoro-2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl]-6'-(1-hydroxy-1-methyl-ethyl)-
3,4,5,6-tetrahydro-[{1,3"bipyridinyl-2-one: 13C NMR (100 MHz, CDCI3) 18.0, 21.5, 22.2, 25.9,
30.8, 32.9, 37.8, 43.2, 51.7, 58.9, 59.0, 60.6, 60.9, 72.0, 113.7, 113.9, 117.1, 118.9, 122.1,



pyrrolidin-2-one: 1H NWR (400 M#z, CDCI3) 1.55 (s,
6H), 1.80-1.88 (m 1H), 1.97-2.11 (m 3H), 2.44 (s,

wO2bi)5/0923068 (dd, J= 13.3, 10.6 Hz, 1H), 2.75-2P80/182005/000583
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4H), 2.95-3.25 (m 5H), 3.45 (dd, J = 13.7, 3.7 Hz,

1H), 3.68-3.72 (m 2H), 6.99 (dk. J =7.3, 1.2 Hz, 1H),

7.1 1-7.20 (m S% 7.47 (d, J = 8.7 Hz, %g& 7.58 gd,
J1232;71350, 13880, 1 1,(1,3@,5(;14)4.94&7_.?5 16R4PHYEP-9, %1|7é.0-5|g (AP/CI) 469.5
3{m2H)+4- Et hyl - pi perazin-1 yI ) -benzv -

1-| 4-(1- hvdroxy- 1- net hyl - E%I)n |Eq5nyl 1-pyrrolidin-2-0
ne: 3 [2 (4 Ethyl i pera2|n benzyl] t1 [4 (15

- hg - p-(4-me Qi 1)-penaiis6')(1-h piethid-gth 5,6-

1H NI\/R(4OO Mz, CDCI3) 1 3ol .mhesH) 1.55 (s,
' ; ’ d ]1 ét% % 34 tetrahydro-

Hz, 1H) 3'62372(m 2.3 Topyiny-giope:] = 7.5, 1.6 Hz,
1H), Jrﬂc (160 MHZ 8;0_&1%)5 bs, 81’3'38 35. 81337 &2 (4613 51.6, 53.1, 55.8,

2%0 pﬁ;z_n 38, 11@7) @)@Méﬁﬁ{ §31224 1849 138.1, %3&?2 138.4, 1449, 148.2,
3-118.3( P60, Deaw} xa.o; FNISDGKREIZI) r4415yM)+Hben‘zr)el énabtiorders were separable by

3'1@&"(2%/,58" eﬁe{%ggle{h&hc)l oer ZQ)IX #Ffp wglhgalg'AB % ﬁm 5(2 1°-"};1y130 mbt/min).
d%@ymw@tedp@nttoyltlynegﬁbnwpm"w?sr |-|‘tﬁ1nmmufeﬁe 13(: NVR
(100 MHz, CDCI3) 17.4, 19.5; Exag@@som 0, 24.9, 31.1,

, 2. 46 9 551, .

127 2 13871 Bydr@Q(g:yQOPe]JB/O pBenyﬂé:dZ 8- metBy- [54]d@a®a@~1 -yl)-benzyl]-
rralidindAched 1H1I5IQR?(40014592 %Dd%ﬁ?aélm 4o @r; Oy, Nﬁae( BP5.@H), 2.03-2.20 (m,

C@ﬁlﬁr@réﬁ\ﬁe@%ﬂ éﬁf&%ﬁ&ﬁor{@ Kﬁﬁ\ %qﬂng f3§“i 9Hz, %) 3.71(dd, J =8.3,5.6

3- *!222'6)47 weldty) pi7den aHm 1) 711)3~7kzer(my8ﬂw Y8 Ko Wi=9. hH2- 2)e7.58 (d, J =
gl ﬁﬂléhyaMﬂ]&p/@? 41%;59(,\,%_21, brom de corresponding to

he aryl “group ryl ated product, copper (I)
|od|de (0.1 equival ent), potE@E®edlcarbonate (1.5
e qu L[y-ad-Bydr6xy, 1 -ragtalyl-bih)-piingie 8¢ {4erh dipll-Einaddiadeb are 1 {19-bdnzyl]-pyrrolidin-2-
equi valent) in toluene (5 volug§§) cont ai ni ng wat er
(0.05-0.5 volune) were stirred at reflux until HPLC
anal ysilsl4shbvdsexydi-vethyedybmbenydt-3-tfemeth it 41digzerpR-yl)-benzyll-
broyfbidm-2-driee nwwwrmmwm&oobc@) t1qasr(eosn)t eweeatrﬂrm) 1.97-2.11 (m,

W%SESES 2ol 8 3R 13 5 (B okl ARGA 83 g . 35 e
t Re= & iz, e} BEBBT2\mr 2H)vasheitl J\7 3h1.BHzntH)aht-7.20 (m, 3H), 7.47 (d,
CONCeRHE alf Y S8qd PI=v [dE 2Hkéxaw§ (Aﬁi@n) aizvi -6+ pr oduct .

The fol l'owi ng conpounds ( 2-71) were nmade

usi ng the same gener al pr oc le for Exanpl e 62.
e . - - h 4 -

2301 2- (d rpﬂayl ;ﬁ:‘r#ﬁ\r A% by (PG Ry Rerdipymrolicin 2.

o%ar 6%9‘”‘?}4 &B9IMHZp9PPl§P th-181y701(mg3i)p 1.69 (SrBHh 17 bl 8l ). 2.03-2.11
N-(dh, 181), 230D Ybrim, 1)y 2.98-3.05 (m, BH)E37 @3Q ANWVR3(5.961zVH), 3.62-3.72 (m,
%)?04]@%5 838 1, 149 2:19ad 3 7, 1534, M), $38:7%2 (m, 2H), 7.47 (d, J =

9.1 Hz, 2H), 7.58 (d, J = 8.7 Hz, 2H); mp = 135-137°C.
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127.8, 124.6, 120.9, 119.6, 76.6, 55.9, 52.9, 46. 3,

44.6, 34.95, 34.89, 32.5, 24.8, 8.0; Ms (AP/Cl) 437.3

WO @0dsHpaso0 The enanti omers were separabl e by HPRCr{B8@068000583
acetonitril e/ methanol; Chiralpak AD, 10 cm x 50 cm

275 nL/ mn). Approxi mate retentggon tines: t 1 = 25

m nutes; t2 = 50 m nutes. E?ﬁ%E%§§§3
3- f2 (4- N@thyl plpera2|n 1- yl 1- 1 [6 (tetrahvdr
ethybayinera gi-ber@ylis1-14 « ty

1]-pyrrolidin-2-one:

3- [2 ( 43 %yé.meﬂnﬂ%ﬁp@?azm 11y1we)uﬂe10[axh Ldldiy@%&l&pﬁaﬁfyﬁ?“g{yl]
0- pyran- y ox di n- 3 rrol

R0 a0k TGS (100 T, SDLia8T 6, T el 248754, 31, 330, 420,
1334.20452326.9, 47]&805175 5180541, 9923 .54,5, B34, 619.9,2123%, 123.5, 125.2, 125.8,

5
]11259 &%Q%QQRE 3%&3%%1&?% 23 %&_?5 4‘%(6215?61 %1943%7% 176.0; MS
1(A@COf4§Wde&N'cvclopentvl) pvri di n- 3- vII-3 r2- (4- met
hvl - pi perazi n-1-vl ) -benzvl | gggﬁbyg1d|n 2-one: 1-[6-(1-H
ydroxy-cycl opent IR rld‘}g |-3- %— 4- th | - pi per
azin-1-yl)-benz 100
VHz, CBCh®ure] of 2d2-t- mgteﬂplperaa_@z yt)-ber];gﬂ}pﬁ_rrollq_(g-a o9e, 1 equivalent of the

13%937! @ron%@esc@rez%amg’to Jh%“arg’ réu%oofghe ﬂllac?ykﬁed r%d&)t & 1 (1) iodide (0.1

ﬁ”'Salkaﬂoiass'ETaﬁﬂP@a& 1.5 equwalents) and N nseth let y?endlamme (0.1
1 -aqdivgldntHu dolosoy (S vallirods) tyritdinipd @aen(06r025 Yolunme tweyd stipepet reflux until
L'@J élnawglg SP&&HMJ s])a Jng{e 'ofjfhﬁ st%rtﬂ %gl bromlde The mlxture was cooled to
% dr oxy-c 2- (4- met hyl -
erragp rr]_pepqtl.)re @@qﬁ El{ﬁr?d tbsppglbp |pag ﬁf ehtq)n@nd yaghed)writh tq_le@e The filtrate
Mhizas vdshdd3vittdwatébaritOthe bbganid @xtrdd2war®, wakbBéi With brik@&nﬂ&pncentrated to
130. 54, 127.63, 125.79, 124.55, 120.83, 119.81, 76.76,
sPreyiie tagcrade arjge %Bmd‘if% 27, 44.91, 37.20, 32.51,
24. 70, Tha. tbBgwidScéripdutitiy (%p&s(%‘H))Mer&’headmamng d*mersame general
LC (92/8 acetonitril e/ nethano
r&mﬁﬁgégﬁgﬁﬁﬁﬁycﬁ$x 50 cm 275 nL/nln) ApprOX|nate
retention times: t 1 = 30 nmiR@MEL622 = 49 m nutes.
Exanpl(eE6QI-1 hvdroxv propyh)-pyridin-3-yl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-
1-r5-(1- Hvdroxy- 1- net hyl - et hyl -&yrldln 2-yl1-3-r2-(4-
met hyl - pi perazin-1-yl) - benzyll—pyrrolldln 2- one:
1-[ 5- (11 ﬁy@rﬁfew DydrenyyORyRPRYAIN: 3-9Y12di4rmedhy-piperazip-2-y)Henzyll-
AldmPl-BRE A2 g34&)() MMENERED) 17/8,18bbdi52:0219N8: 1343C130.6, 128.2,

0% 0 B 5200 2 R A e s o

11487 3,(MFH)+2 The Bndhtiorb@rs Wered@p@rabld By 8PLA 26 acg@®nijle/@&th8nol; Chiralpak
2410 Ma x(BﬁF():éan% HORim. AMT&?&rﬁ'ate FEEHEDA &7 t1 = 25 minutes; t2 = 50 minutes.

1-15-(1- droxy cvcl opentyl) - r|0|n 2-vn- 3-12- (4-neth
yl - pi perazin-1-v -benzyll-p ef3n- 2- one: 1-[5-(1

- HysiRax-MetyEhiggant- 1-hi)-beneyii- tieAetrapydro-Brrérid-(1dxyreyrinin-3-gii-pyrrolidin-2-
erazin-1 -yl)-benzyl]- pyrroligihn-2-one: 13C NMR (100

MHz, CDCI3) d 176.7, 152.0, 15 144.7, 138. 3,
135. 22, 3-[2-(4-Methyl-piperazin-1-yl)- benzyl] -1- [6 -(tetrahydro- pyran -4- yloxy) pyridin-3-yl}-

pyrrolidin-2-one: 13C NMR (100 MHz, CDCI3) d 176.0, 159.9, 152.0, 137.8, 135.0, 132.0, 130.7,
130.5, 127.7, 124.6, 120.9, 111.6, 69.9, 65.8, 55.8, 562.8, 46.8, 46.2, 44.3, 32.5, 32.2, 24.8; MS
(AP/CI) 451.5 (M+H)+.

Example 64
1-[6-(1-Hydroxy-cyclopenty!}-pyridin-3-yl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-one:




135.18, 130.5, 127.7, 124.6, 120.9, 114.2, 81.9, 55.8,
52.7, 46.2, 45.7, 45.6, 41.9, 32.5, 24.5, 23.9; M

WO ¢owRO@I3p0 435. 4 (M+H) +. Exanpl e 68 PCT/IB2005/000583
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3-r2-(4-Methyl - pi perazin-1-yl)-benzv
-1- (4- oxazol - 4-yl - phenyl ) - pi perigi n- 2- one:

3-[2-(4- per a | 4- oxaz
U Lo e R SR Lo G A stk TR Sent
2 2nyProlidi52-8ne: 33C OIMRAGOBMHAS I3 1765, 16R7,952.65138,1, 134 9, 130.5, 128.2,

12&778’ 1324 190.9 lﬁ@ 2482 d.28.8746. 41243 3344 8.29. 8032 é%@ 0924 8; MS (AP/CI) 435.5
134 135. 8, 1, 143.7, 5, 152, VS

t'b*) 431.3 (M+H)+ Exarrpl e 69
-12-(4-Methyl - p| perazin- M 1- (4- pyrazol -
_y| - | 4 -

-|erazm 1 1)-benzyl]-p rrolldln 2-one:

1) - pi pe‘r [4d”‘1'|1>'2mé¥1@/c OELLS!D NW'K&[?G“WV m@) -benzyl]- pyrrolldln -2-
250r@, 13B. WR%&JOQVIHN:D%B)%W% 009152508, 54250, 13©82),13807 . 130.54, 127.63,
ety 10l g ot o8 s s 6t 2% 8, a0, 5251, 2470
4305’33 (WFQAP/CIEx{gﬁ-pl EMfH)+. The enantiomers were separable by HPLC (92/8
1- écﬁfo(na"l%ﬁlm(rllo'l Q.?fﬁgl%k AD, y1|0)cmo>[ E5CENL78 MiLAnih - ARt I atdieRention times:

erazin- 1“% -benzvn- pi perid i n- 2- one:
1- l[14- A = BXRLLES 4- yl)- phenyl] 3-[2-(4- et hyl -pip

erazin-1-yl)- benzyl] pi perl dExaniple @ne: 13C NVR (100
VHz |

130 9 133 4, 135 8, 143 3, 15242 173 0; I\/B (AP/CI )
445. 3 ( M*[BI)(nydEK)QM‘phethyl eihyl) -pyridin-2-yl]-3-[2-(4-methyl- plperazm 1-yl)-benzyl}-

3 I Ayl

5 oﬂﬁbﬁ’%wgr? ygoﬁ:@‘;rbz}l’%s' ']\1/|_é6 % 4237 Y403, 135.2,
22 .6, 5398 1258, 24, 6332009 1432 F1.24854, 525714@2 45,8, 95.6582.5 31.9, 24.5, MS
12@Pk|)4’.ba:b.(m,+H;i24 4, 125.2, 126.0, 126.8, 127.4,
130.9, 135.8, 144.0, 150.7, %52 667173' 1, M5 (AP/Cl)
431.5 (M+H) +. Exanple 72 Example 67
3- d5-(14H yroxtyslclapiepteh-pyridin-2tvily3-)2-(Brmethyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-one:

bnzyl 1- 1641 HV&B%I:lb,Sb%tyﬂ pgﬁcrubé)whqz.pt}ﬁawy Mmperazm 1-yl)-benzyl]-

rrolidin-2-one: rine uen

"B'I_d'” Fove: midy )N%Qoﬁd\ﬁ'é% ‘%ﬂ%%?vﬁ' éé‘ﬂ 05 4PQP:i 1 7011383, 13522

rm*rqzsnel 13025, (1224 04,6, 120l9,nt812) 81.9, aa&-s@wchds Br45ct, Hane4 (g, 32.5, 24.5,
”Lésh@li\né)(AQ 3QMQ_ fpl etion of addition, the cold
bat

vvasre t he solutlon vvas stlrred 30
m nut es at 23 OC. A sol uti onExgmple 68

4-{3-[ 2- _:ﬂé_-(_hwkp_mmfam benkyl 1 -14-B@nd-lyl-pin@xpip@idinkDone:

0 Al L B S S LRI i c
ad'HMB (M EDEE) 22 238 -8B%0. 4% 463, & 77@2 DE5Po120c7a 12418 126.4, 1267,

homg% 1'TT9°19 18@b,utt3i. %on}a\les@&gxépgw? e1. somﬁmt ermﬁw(wkpﬁ;l)l 431.3 (M+H)+.

met hanol was careful ly added_t{ oo ch excess nethy

al um num speC| es and the m%m‘gg’;iu%s then treated

with so#i2 grazije el seyl rpiiperidin-@-one:  3-[2-(4-

Vvarﬁetﬁyf«llprp@%gmhasmtséhmﬁo(ﬁ ?ra Mfyﬁphetnl}lsip@é}ldﬁrﬁz YRS e 13¢ NMR (100 MHz,
in vacuo and

r ehBILEEsurh B SO (F Bosl GRS il i Sy 2017, T24.4, 1270,
(273, 627.6r180.9136. metslsan 41, 34vh4z%1aaﬁnmsumsyﬁno/cm4d@;x (NeH)+.

afford 160 ny Example 70
1-[4-(2-Methyl-oxazol-4-yl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-piperidin-2-one:

1-[4-(2-Methyl-oxazol-4-yl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-piperidin-2-
one: 13C NMR (100 MHz, CDCI3) 14.2, 22.2, 25.8, 33.0, 43.3, 46.3, 51.7, 52.8, 55.9, 120.7,



(96% vyield) of the title conpound. 13C NWVR (100 MHz,
CDCl 3) d 176.28, 170.23, 152.12, 141.26, 135.00,

WO 2@3/086300 130. 52, 128.25, 127.71, 124.54, 120. B&T/1B2005/000583
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119. 35, 67.14, 67.09, 55.90, 54.36, 52.97, 46.81,
46.36, 44.91, 32.48, 24.58; MB.1AP/ Cl) 463.2 (M-H) +.

et dn ek 2Rt 127Ch PR CaPE TS 4 YER, 1ok Tefy. 73 05Ms (apron ass.

m(MaH)t) . Approxi mate retention tines: t 1 = 45

mnutes; t2 = 60 m nutes. Thgfglel7aW ng conpounds
(Exanpl es 73 74) were prepared I n an anal ogous .nmanner.
Exanpl e hyl-piperazin-1-yl)-benzyl]-1-(4-oxazol-5-yl-phényl)-piperidin-2-one:

1-f4- (4-1MaNn4R ¢1p0 peizacDOIe) 22-2; 26..029yd, B30y 1484 351.6,-5@ 9 55.9, 120.7,
”31?339' Wg‘?%@? stjoé%éa Q%Péyléoig?%&é’,' 14410Mi 557,988 2, 173.1; Ms (APICI)
razi
- 3t BAMyH)- phenyl] 3-[2- (4- net hyl - pi perazin-1-yl)-benz
yl'1- pyrrolidin-2-one: 13C n_{g MHz, CDCI3) d
4 70 13]. 48

=phen -pvn;rohdm 2-one:

55. 85 'B@emyl, al@zn@ﬁ (2 M@w t@@gne46002u7!_ 144nrgq_) w&}’@ded dropW|se to a solution
2Atwf %rp%e( ﬁEA Gl)4 4?@?11@) |(1M"ﬂ'u|3hlorgé§ﬁéﬂ3| @ 4 at 0 °C. Upon completion of

tféiﬁl?é/‘l ihercgldy hﬁfhpvé)sl ramﬂ\@d fng @FBSIHSﬂn)waﬁﬁgrﬁg}i 30 minutes at 23 °C. A solution

mir rdof3i[2H4mShylpiperazin-1- -yl)-benzyl]-2-oxo-pyrrolidin-1-yl}-benzoic  acid ethyl ester

o- (%gacrﬂp‘}%yeltSBlelg 9'3@% |H r1:2 ?(Ah)c?r&‘ﬂ%)!l(ﬂ mlf \Lés t(\Qﬁ Q(ﬁ)r(eb %h&‘the solution
Vs hepjes 3{7% Cgfpa 3 1 fpgslgl'he itlnghoD wag &eolgd tolrggn 1emperature methanol
13was3carekdly). faided 28 qlsncH 2Xceds mkBdi Blumbdf. Specidd And, théd mityre was then

SR by e e s v

V\/éilﬁés y@rﬁéﬂtﬂ'ﬁﬁ effipe ppvant way Bmwred Hriieeyd ang/ the fasidHe was purified by silica
C:l'tiel' éﬂr@rﬂ&oﬁgbhg‘@@1 %HTbefo%’ﬁ nfgMand! WLYomammoniBat iBlokiad) to afford 160 mg

LB by S 1 B P S o, .,
Thied 11261 135.090 M3/ A3 188 8pat2@d 1vi24.Fe 4208411 198%,ddd. 67.09, 55.90,
-6l Qi 87, 4ra>el1 b@@ez ah9ehydes, @mes s g&@%mwww NEHEenantiomers

Pr ocedur e

i n%fegjarq{gdzb)eHPlﬂgl@oglo '"fﬁ@ngethﬁ_%’b C@lrali%lQh 10 X @ cm; 27.5 mL/min).
1 3 ppixiniabSrefentidndtnes; 11128 Minutéf 42 860 Abhwes. 26. 4; MS

( AP/ Cl)
v (TRERIP DA IR e ) ke e
|denel pyrrolldln 2- one

3- §-P4-@ymételil-Bipdrayihe- bearwdvl)tieéie/h%nxm-mbuh ipibeZaziprieyl)-benzyll-pyrrolidin-2-

(Exanple 77, 500 mg, 2 mmol) anpd.nethyl iodide (150

uL, 2.4 mmol) in acetonitrile ‘m ) was stirred at

r oom t ehfddf-Methwepinesazine-heamonylvehendh{2- @ anethy)-ringraziadabaenzyll-
yhBi'@Jfr\Ozl&wSOHBl@lNJMRWGdWMHzl@D@WldVﬂB?ZAhMWOHDd’lEQQBWaM 05, 135.03,

ol Aot 2 8027, PR b RS g G Y S8 206 400

re4$ca7eﬁ491n3ﬂé%@662rfé$rﬁefﬁ©lb4Wa%(NHﬂﬁEd and the process
was repeat ed Example 74

3-[2-(4-Methyl-piperazin-1-vl)-benzyl]-1-[4-(piperidine-1-carbonyl)-phenyl]l-pyrrolidin-2-

{ mbr l_O‘ - -Scér

one:
3-[2-(4-Methyl-piperazin-1-yl)-benzyl]-1-[4-(piperidine-1-carbonyl)-phenyl]-pyrrolidin-2-
one: 13C NMR (100 MHz, CDCI3) d 176.2, 170.1, 152.0, 140.8, 135.1, 132.3, 130.6, 128.0,
127.7, 124.6, 120.9, 119.3, 55.8, 52.8, 49.1, 46.9, 46.2, 44.9, 43.5, 32.5, 26.8, 25.9, 24.8, 24 6,
MS (AP/CI) 461.2 (M+H)+. The enantiomers were separable by HPLC (5/95



three tinmes (to renove nethyl iodide). The residue was
di ssolved in nethanol (20 nL), was cooled to O OC, and

wa zs/oensor ohydride (151 ng, 4.0 nmol) was addedr/iB2005/000583
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smal | portions. After addition was conpleted, the

m xture was stirred at roomtegperature for 2 hours.

The sol vent vvas repoved in vacuo, water s added, and

t FEtoRilE PRk CRPR AP A O A BPhY MEAT Ak REBRICN tge 1 = 8.9
omipaes;a2 Fagemimaess. dri ed over nmagnesi um sul fate, was

filtered, and the sol vent \/\@;ang pved in vacuo. The

resi due was purlfled by SI .'c- chronatography

(50: 1 chl or of orm-2r@tNEg RSURAYHPHIPre @B x| de) to

af f or drrglile @mﬁ&&%’%h @#é&hre@ﬁnatrs&n&d Bétﬁeamozwnuiﬁdt-yl befzaldehyde and

wR %&pyi?g/dh%dne fﬁ@g ?enirilézgol %{%géuoge% 1§ég\ll\§lﬁéé)%%lﬂzg EDé:IS) d 172.6,

5498, 1485914040 .103.7313R.8%,132.8. £28.9/828.AP12814) 1248, 40.0, 26.4;, MS (AP/CI)
(MoH) gsHixaNpl e 77

3-r2-(1- Met hyl - pi peri di n-4-yl enzv
-pyrrolidin-2-one: A mxturé—%?FL76

3- [ 2- ( 1-3AR{ hivleth¥; fettabydrapyidinat- enellifen®]-pyrotidieB-ouée
i dene] A%M%L ofj'3rf? aygﬁ&% g ﬁé%ﬁeyp@)rgmﬁgﬁo@ &Ex%mﬁ% 77, 500 mg, 2

('?U‘°a>rﬁ‘dv\ia§th]dl i9gide) (170dul 6 P W&Pﬁgé?q%aﬁd%é"as St'"ed at room
heabedtuad fob® hods. fmmha&ohe WHLS wad Bededi tX intbréveVidtubiliy atheddh o equiv methyl

rlﬁg gL Ev? ({e%t "FhS’mM’S}é gs Ihgghg.c? gt id“&ggﬁh%ghg%éth@te 88& °C for 18

vacuo to
yhfélffd)Tf@fSOchfé W%SWBOV@@) Fo@ar/ MeBrol VR addesoanube pr@E@F Yps repeated
ggﬂe%Qmies,(toléﬂwg%? mb?mgl |8d|dé|)§9rh8,r%%&3 vaa?f &%s@wgd mlraétggnoI? _(20 mL), was
I\gio%’g\lg? gr;,’ %§o§|hr{1&9ﬁ$¥gn§ﬁ_ﬁé’1 m%mraé) Yvﬂs %zféigﬁﬂ Sé%a'” portions. After
8@ddgien was soppleted. thel mixtuerwash etiredrat expotetipargturé r 2ihavred The solvent

3wad %m@yéd ,ﬁlveaﬂ; ooételb@&zaddéai ean@)hew&ml w:sil é&rré’awthuﬁétm ether (5x).
procedures anal Oﬁqous to that used fo mpl e 62

1-
gE’PFé?rﬁ?”'cdﬁqué’&F drgaRvaEs 'H?QS@S'E’B §Hfa d’aé a\tfd?q |38?1 Q’e solvent was removed
Eboampdlcﬁ TBe iresitue vHscbuokad Iuws:llloabgﬂl Ehromatography (50:1 chloroform-methanol

péf]lujn ;J'rﬁ]n)\ h%’ré%e ‘Hgllf%qé (@8% Fgﬂﬁé/tiqe comﬁound 13% NMR (100

F'E'Z(ClDQ@t%VP%B?ﬁe‘} i187-5r-183 4/ 539@.3;1229{,5 pzmﬂ.zgp,ﬁq %z 0,126.1, 54.8,

052, 45 3C0NWVR1 5186)5; Midz(ACIXD) Z8p 2dMmiiAR-. 3, 144. 4, 142.9,

138.6, 136.7, 130.0, 127.2, %5%58 7 123722 1%2 8 338,

119.8, 76.6, 56.6, 46.9, 46_
33.3, 25.1, 13 392-(1oM

1-r 4- ( A-ndédieofY3- [Ql(ﬁfh?lxﬁ(ié GMQHWrd pﬁfn?4' )(l)lbe'ﬁﬁ}hbéﬂe] Pyridlidin-2-one

ef di &6%?93/%’ ben ég“ %%&8 ds ﬂ&ai'a%”m fggaf% @ngP HSethanol (20 mL)

1‘8@; aced RIAdeP 50 ms@mogermd Was hededpt 50 10 fop 8 hg@'s.1 Thegixi@re was cooled
4@ rgem 4§ngﬁarat6r5 thas Rtbred th:%f}?_r'gCeI@“ 8and3§e 3olvem whd rerdoved in vacuo to

?@5@&6@"/{ &%IE)lofl_Rfdtllﬂ%@m ound %gC?\ll\)‘FM] 00 MHz) CDCI3) d 180.1, 144.5,
mmyzg &t1RYH) 12618 m36.2] 587 45-7, 32.ie108y B7.pj 33, BBI6 834 91.7,-MS (AP/CI)
g rolidin-2-one:
1 [4 gﬁﬂﬁydroxy 1- net hyl - et hyl ) - phenyl ] - 3-[ 2- ( 1- et hyl
- pi permﬁ q/.prqpowdf |rb@ﬁaw _8%-9? W8le_Rrepared from the corresponding™N-arylated 3-

(2-pyridin-4-yl-benzylidene)-pyrrolidin-2-one using procedures analogous to that used for

Examples 1-62 general palladium mediated coupling conditions.

Example 78
1-[4-(1-Hydroxy-cyclobutyl)-phenyil-3-[2-(1-methyl-piperidin-4-yl)-benzyll-pyrrolidin-2-one:




2-one: 13C NWR (100 MHz, CDCI3) d 175.3, 145.7, 144.4,
138.2, 126.7, 130.0, 127.2, 126.8, 126.2, 125.2,

WO 2d08/0903002. 4, 56.6, 46.9, 46.6, 45.4, 37.2, 3BECDIB2BE/®0583
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33.3, 25.1; M5 (AP/Cl) 407.3 (|\/H—|)+ 389. 3 (M+tH H20) +.
Exanple 8 1

1-[4- (1 Fydrox cycl opent en -net hyl -pi
peri di n %’Q'néﬁ'f’ﬁ"f)gpmve@fﬂ':gdam%‘ Wh@l’e”f%d'ﬁﬁ?”%yﬂd’grmhd'”'2'
MHihe: CDG{B3~)MR1(11)EEI\AI& CDOR) 4, 178483 1464.4,1133.93138163636.7, 130.0, 127.2, 126.8,
1 1 1 7 S0
s 1% 19951750, 3 070 e 5y 454y 2138033, 30 287 s ws (e
VEHBRRMAT). 433. 3 (MHH) +, 4 15. 3 (MrH H20) +. CLAIMS 1. A
compound of the fornmula | whexsgipe 781 is a group of the
for
ei ght—
group cdRSINMR h@O(MHZh(}QfB@géﬂﬁ $3.(146.06) 444 1 B8. b 3P G HI0I0y 127.2, 126.8,
Suﬁ%tzl 38 £ 196! 18.{, @6, 68% 9'4@%5?2; 313@'934&0‘2 3blar Qﬁ? 2572, 254, 224, MS
uarine al kyl)ary erein the ary
ﬁﬁ@)«g 3&43&% %%'ééht"ﬁ"ﬁa) ‘or heteroaryl-(CH 2)g- ,
wherein the heteroaryl noietbxamplefil ected fromthe
gr oHp (6! %&I’ION 1 PR et D -3- [@W Fn@?hqydmenmﬁQ%’B@ﬁﬂh%{mehdm 2-one:

benzot hi azol VI , Denzisoxazoly an enzi sot nit azol )é

and q i%sW¥4é df%ﬁkmeWk?thVDﬁ’P%@/'] 8r[2f1o’GFthY'éﬂ*R?”%érYB1 gnzyll-pyrrol-idin-
saz'-dqearwk: NivE (Toet mKaasDaI3)ini #5t3, ess. a4 apt 3amabé.y, 189.0, 127.2, 126.8,
s t 0 it t

| %% ‘i%*p;%%% gggggdxefm%% 3PSkt YLpts o 333,251 MS (APICI) 4073

romthe 'group consi st
cHMBHY,» 3?9%6\9*6" HBP¥no, iodo, (d-C 6)alkyl,
(Cl- CeJal kOXy, trlfluoronEthg__igMgno and
ng |(§ ﬁﬁﬂf?}g@%@, ?YFIOE}eH )@fer@ﬂ%é[?ﬁ{ [negglnpg)e%a|n-4%;-beﬁ.%/ﬁ-r?)yrrolidin-2-
(@I\eC@(éINMR €fe N3, d@&lf’r)rcmﬁ&;?né%ﬂ 1495. rBRG. ¢¥r-H018.00127.2, 126.8,
t el @@J@awe 556, I%l@eﬁe glisze, up nB70f 36b, 94.8 @33, 25.1, 24.0; MS (AP/CI)

ame or anot her ring carbon or a
ri‘\‘?g' M F'bgé‘l? %q?w”t"h'gz 'perazine or piperidine ring of
GlL or &, respectively, having an avail abl e bondi ng

site, or to a ring carbon of R6, when R6 has a ring
structure having an avail abl e bonding site; X is

hydr ogen, chloro, fluoro, brono, iodo, cyano,

(C1-C6) al kyl, hydroxy, , (Cl-CeJalkOxy, -SQ(CrC

6) al kyl wherein t is zero, one or two, -CO2R10 or
-CONR 11R12; each of R10 , R11 and R12 is sel ected,

i ndependent |y, from hydrogen, (Cl-C4)alkyl, phenyl and
napht hyl , wherein said phenyl or naphthyl nmay
optionally be substituted with one or nore
substituents i ndependently selected from chloro,
fluoro, brono, iodo, (Cl-C6)alkyl, (Cl-C6JalkOXy,
trifluoronethyl, cyano and -SO (Cr C6)al kyl wherein t
is zero, one or two; or R11 and R12 , together with
the nitrogen to which they are attached, forma 5- to
7-menbered heteroal kyl ring that may contain from zero
to four heteroatons selected fromnitrogen, sulfur and
oxygen;R3 is vinyl, C(=OR, wherein Ris Cl1-C8

strai ght chain or branched al kyl, C3-C8 cycl oal kyl,




or aryl, wherein Ris preferably tert-butyl, or, R3 is
-(CH2)gB, wherein g is zero to three and Bis

wopoi/e@gsn, phenyl, naphthyl or a 5- to 6- nentPeTad2005/000583
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heteroaryl ring containing fromone to four
heteroatons in the ring sel ecteg from oxygen, nitrogen
and sulfur, wth the proviso CILIA%ssal d ring cannot
contain two adj acent oxygen &torms or two adj acent

sul f ur tat omd cameoupd ef e foredlah of t he f oregoi ng phenyl,
napht hyl and heteroaryl rings may oQptionally be
substituted with one to o

(C1- C8) al koxy-(C 1-C8) g
( C3- C8) hydr oxycycl oal k
(C1-C8) al koxy- (C 3-C8) cylcle
hydr oxyhet er ocycl oal kyl4 and (CrC
bJal koxy- het er ocycl oal Kyl , wherein each

( WRereBRC ¥sd ??aud@fkhe%mm%t@‘rd?@?@e&éie&b’élomm ety may be

i ndependently substituted with fromone to three (CC
Jal kyl or benzyl groupR® when B is a phenyl Rfhapht hyl
or heteroaryl ring, eadh said ring may be opftionally

substituted wth one t Nt hree substituents

i ndependently sel d frpm phenyl, napht N d a 5-
to 6-nmenbered H&' o ryl /?ng cont ai (R, m ¢ne to
four heteroatons sele mom oxygen, nit N and

sul fur, with the provi g0 that said heteroary ri ng

cannot contain two adjp@&tent oxygen atonms 0

adj acent sul fur atomns, and wherei n each inde endently

sel ect ed phenyl, naphtq’lyl or heteroaryl sub@?nuent

may |t§qaglzf9rob@e.§mbst|tuted with fromone to three

(C1-C8)al k I r C3 C8 cycl oal kyl substituents; or,

when B '§° napht hyl or heteroaryl ring, each

sai d r Rhi Seirytebérom[jhe groap legnsistiigs ofi Hydripgeh, (W £Cy)atiyleoritionally substituted
t Wtr?@: %Jgﬁ(t)*yt dil%'ﬂ& %o h%%@%%r%é’ oP ﬁbeét)ﬁﬂ/l)%rglqmé%@_'the aryl moiety is

actone forrmed from -
wWRRENY; prrhthylg ororpeée,roei% I-(h)q tvme@gm th? B?tero gty p@_gelected from the group
whessiing dRpgrican dyriRiidyl, eezoxady) @akathidzylyl Sedneisdxagbifi lafdbenzisothiazolyl

( %‘o%]@‘l@l]okcyne %dthrgg %ﬁ%%r aftf wr%leq'n ?a{bcaj Crﬁja d Pagrggrgler%meu.teg rl%ay optionally

en to whic are
7b?réwPé@\d*eg WHR PRE SN ﬁuqsr'thgptq Rerrendeptceatrcted irofr theroreen eonsisting of
t enidrbriaero e bras, Gato OTS-CHatkR AL L) AKX tHiubloRGBN, cyBiH C%u\lbr SOY(C4-Ce)alkyl,

ngggxyge&olo@]e%g&ltl on to the nitrogen of the -
14 oup; WRer'sl n when any of said heteroatons is

nitr oge‘?n?thE ivaipdépendsptly, dPedajkysortss (GitQaatkidend bridgg Gom@ne of the ring

) 8arkdhs oPthe kb%@l%)flhe oMb ﬁé?ld‘hg' ﬂndJBfQW &Q—th r@%ec%iydto lthd¥hme or another ring
cannhot con

PR Ln e e SR DB Te SIS FRL P AFRPEIvRY. having an
v ayagiabjeehanding site, ot tw@ rog cerhoreef F&n\dhenCRﬁFHaié riag strURiLive haxlogran available
t gRhhSike; W th the nitrogen to which they are attached
forma_4- to 6-nmenbered Iactamrlngg3

~(C1- Cé)'?\ﬁdi‘@ﬁi§hm f1gore EYMQY fodR & B%dclﬁga”fyé hydroxy, , (C4-Ce)alkoxy,
SECI-6¢jalkyil wokgpie hideerd) one of tworrCYRIP ogeoNaiie',

(Cl-c4 0 B 18, , r

Nitr ogéar?h?:{)h WhIRC haﬁéghéie EgelRétgd mdteﬁ&gemg fréM E%réd@ﬁ (C1-Cyalkyl, phenyl
73%Wé’ihé'dwm!?'@rsé'ﬁlmwyl pr ﬂ@hﬁﬂmlavaw'owm@amb#nfuéﬁﬁ withr @ne or more
t aubbtausntshiedepemhnSelcsRl G@kechiord, AURdH, Brora@asto, Tild,)ikyla1E]-Co)alkoxy,
O?ﬁm&‘?&hebrﬁﬂ“ gga%ogﬂé I‘&#&r géglgél lwlh?r\%l% t'is .%'@ ?])tn(g 8ro thglr c?r al' and R%, together
Pty 8 Olrgeencia IWhich Ay e altsiceeds B adt- to fmemakref digtemelkyl ring that may

t bR fom zero to four heteroatoms selected from nitrogen, sulfur and oxygen;



2. A compound according to claim1l wherein R3 is
(CH2) gB wherein g is zero and B is selected from

w@esydesend pyridyl.3. A conpound accordi ng t oPCI/E2005800583
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wherein said (C3-C8)cycl oal kyl noiety of said
(C3- C8) hydroxycycl oal kyl -, (C35428) Cyd Qal kOXy-, or
(C1- CSéIkox CSCSchoaIk substltuent3|s
seI ect Rds F'Pﬂrﬁ%?lﬁ éﬁ’BE’FW‘I Ris Gy 615%9&‘;9?6*%%”%’3?&%?\@9«;23 -Cs cycloalkyl,
4oraﬁ/|®mérwtmc% pmferam;zltewg)utyoocl aim2 wherein said
het ero {. '
ﬁ LNthgfneg i z%@t{) tﬂge énc} IQ |3§1§/5\Jg§{ﬁggl’t1e§g, fa?htﬁ%ll ora 5-to 6-

Y,
onetot%ree Ituents,
t@pmmwh@gypralnmg cqﬁgrrwmofrqnmape tcaqu[ ingefppioms in the ring selected from

PYyE&, 'nﬁhoﬁléﬂ anduper Wm’ﬂhe pRIvRRE it kAW king BAHhBINGdhiaMytvo adjacent oxygen

E)glgrggro?f[ E‘Yﬁ ‘I’J?‘}r/ﬁ”hi“ﬂ@ %‘dra&ae"ﬁ%ﬁﬁ %ﬁqdlf%ee%reg%mg phenyl, naphthyl and

t mtel‘adtyl dng‘if rua!yamytbnallﬁbe stbgibtguiovith dne tbaleel subgtittentstihdepend@ntly selected
Whgh el R: SC?}hgdréxyaﬁ(Q 6- (@@%‘k@@ (&eb%mf yl fdg'd"ﬂy&f)xy@ﬁ:'lo@kyl (Cs-

8§S$yaly§lkox;5y l(po(sg})%ll%gg%&g}g?%alkyll ntfqgedgqyplwlkyl tl}ypngégpy;rocycloalkyl and
t @1, 1Ca)arbryl hetetocactaakyll waerein @aadiCaZelkydoalk@.or Aeteronyalkgd moiety may be
a L 5

SEAbOR LA BN I PR |

t he ni VReSgBis t2o PRERYIc Rarhiwl Ohh@e@?'ﬂ'aﬁm(?a?'b 3§l 4ing may be optionally
Bsubettiied With dhetiethralsknstituénts gdaﬁhw\tlﬁgélécfea ol pheryl, iyl and a 5- to

Né aerﬁa %te}(e%a[gyll %ﬁ?@r %%rl\ll\%rzlpé?rom onepp) eBgﬁi%roétor'é\s %%QBQAJ IPrgm oxygen,

sal d
ghltﬁ‘l’m‘@ aoq! sulfar, aiith thelprovisp thastRhaterRary! ringlsenniot cantain two adjacent oxygen

]E Rk B,etwo\étujta&nt aﬁfum&m@ gﬁmwﬁ@e.Mé&h|naJpeydeafﬁe%kaspls@ssiu naphthyl or
orma

BB o RGO B P om PhF 4 e (PeCoaid or CxC

f oycloeldlyl Substitueardg; dbr,- CH20H substituent, with said ortho
- COOH ShRsEI Jsuﬁ%enyp na@htﬁﬁ@%&%aﬂ@%é déébﬂ §an ﬁﬁgﬁhﬁy be optionally

wherein R6 is selected from rogen,
ﬁ&)s%@ﬁ%wth opg, to theerﬁypﬂ%ents)@ciégerpprﬂﬂgr%lectﬁgtfrﬁ% (a) @Ftone formed from
ne(ch@»qH with dnsortho aCO@H, Whdrain flis @he, Awv@orcthrae;i (5) nzomR“‘R15 diferein R and

GOAFP %ldgggan n rsgﬂe & r&n Q&%B%Ilgyl gr?cl Ee?ntzﬁdorf é‘“@nh I}gs together with the
T oer

group cONsI s
3nn[r@epﬁqM|@Lthy(a4e aiechad forpy g tazmemierpd heteyagiisd fing-that mey contain from
zé’ﬂU €& treY hdterdBlomy Iselgétéyfrom Rifkegiy| dutfurdandioRydedlimMadéitiom @, the nitrogen of
gml ncéaR(“%ﬁ%&E%{N Q'%R ?Ngwgré Itaﬁyg/gif Q’alcg he?eergthrlnl lszmt?o)é;gn Rynq Otl)e optionally
Ssqbgut@tad witht (@y-Ce)plicyd oF lenizyh-withie) prb\emtiwt]sam -rihg canmnopenplaimtwo adjacent
erpéﬂ’)dwgbﬂwg'abﬁhae'hpé/uﬂfﬁr%térﬁg Z(GH}?NCOR'BR whereln v is zero, one, two or

Ti??eﬁg‘é 4{%% flrﬂgl%wqetqgwﬁfb hf@inrﬁggrz aﬁ@h%he are atttachd form a 4-

3t0[ @merhbévbd Ifaﬁtalfrprlrpm read; i (d)- EI(CSHCﬁ)Nfé?Fii/W]mrg_-eém ook plaod RE-is selected,

mM«%{)eP&% N krdm Wérﬁ&ln'a‘% . 6, or R* and R19 together with the nltrogen to which
dr oxy-cycl opent 2 4- e

p@pbgrerptticry;p)fomﬁfym an%@)pq g§tﬁroglkyl (5'H% hat ay contalr¥ from zero to four
1 hétérodtdmstyatbictad fromyitdogdne xuyifli) angloeyyeh;] - 3- [ 2- (4- net hyl - pi p
er azi Ngls i e BRREY fnks RYELE bptdhdl aaibie¥dfids; and,

n is one, two, or three; or,

a pharmaceutically acceptable salt or optical isomer thereof.

2. A compound according to claim 1 wherein R®is (CH;)4B wherein g is zero and B

is selected from phenyl and pyridyl.



1-[4-(1-Et hyl -
- hydr oxy- propyl ) - phenyl ] - 3-[ 2- (4- et hyl - pi per azi n-1-yl

wQ 2d08n9080( - pyrrol i di n- 2-one, PCT/IB2005/000583
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1-[3- (1- Hydroxy- 1- net hyl - et hyl ) - phenyl ] - 3- [ 2- (4- net hyl

- pi perazin-1-yl)-benzyl] - pyrro% di n- 2-one,

1-[4-(2- Hydroxy- 2-net hyl - pro y% phenyl ] -3-[ 2- (4- et hy

| - p| ped-azi nA LORIPOUNE BEGOYING. to B gl wherein ?"bﬁ‘e -Cployahafky! moiety of said

ox}cycloalkyl- (Cs-Cg)cycloalkoxy-, or (C-Cg)alkoxy-(Cs-Cg)cycloalkyl-substituents is

15“?%??6}9%%%%”‘9" Byt chogligen (LT P perastn

2, 2- Di #ret hyA c@nigoting gcdopingdo pleimhy whereip seid Heterotygidaikybaeigty having 4
Yol 8 23dM0 Pk ocln'edtbnthngeey&}norm"' esﬂyétl)uen@r %péém:'tetdr frdr& tetrah?/dropyranyl

1-%- (1-Meth ox - et dﬁ* y 4- }/

_B rﬁ@?"ﬁi‘l nathlcg) t?é(ﬁgsg?/n]yl pyllpg v}, dlp az 81’16 orp olinyl, thiomorpholinyl,
1hdxahydalsiitinyl) Mipzébinyt biezkpipyl apgiepinplheetanyl-aBd fekaytirafwayy.

| - pl pe azi nA%oerung’?%er])?t 9%&1{?% fég %l%@nl‘i 6- meereired heteroaryl ring

tI - Met hoxy- cyc Ip
|drpn§ tg,th)'eeoqmgryql ]subﬁytp?ré:p |sd;|e|$ct2d rﬁepyrldy pyrrolyl, pyrazoly imidazolyl,
3t1'|[a7:-’o‘I)4 4etidRbI\ydxa ol BficB@Nabiadoly| ) - benzyl ] - 1- (4- pyri di n- 4-

i1 (8 R OROH T g1t ens g ) e of i

y{C.QNﬁ]ﬂ/ gubgmbqogqjmqq wjith gheenitrogen to which they are attached form a 6-membered
Indtérodidyt fmydeRt¥d Fohe b.gammél (RS K ibip&ratire SdPRgheiine: 1- Y

l-b | 16

1T Ok by R BURIBHEISH P g R Mheran ¢3¢ PR o R s of sai

| = (lﬁ:eig)zly@()R Ipy subsfituethit tpg@thervdth the nitrogen to which they are attached form a 5- or 6-
m[eﬁibérédlgétmlrmglam@?équ propyl ) - phenyl ] 3-(2- IOI per azin

-1-yl -benzyl ) -pyrrolidin-2-one, Fy
- met hy$- et h§>|°fm|awéﬁm°°f§m9 3o sfaise Pa\thﬁe'a Akt s E‘nyﬁmeﬁ from said -
r OH}@H subZtitueit evith aifl 4rtfcl -COYH sabsitudnt.

- et hyb et hx gm&?ﬁﬁ%kém&q&té c(a%}mhg'wn F{Nl@@ e%?e'drﬂror]n hydrogen, methyl,

-yl ) -benzyl i'd

1et[u4»a(1<1bwur Bxy& re?tbyldb@rﬂvyrp) mﬁhsérgﬂn]ei@xv( BitdOhg|m B.1(f2and nis 1

nethyl - pi perazi n-1-yl)-benzyl]- pyrrolidin-2-one,

] m[st4 hyﬂ‘o em&cgmé’% %y?ﬁord:)ng[t%claln} ‘hsellec?d(fr&)m th? %rovp cons:stlng of

i n- 1- yB-J5-Beare¢t(3-methykpirdrazii- hy 2benap]-1-[4-(1 hydroxy -1- methyl ethyl)-phenyl]-
1pyrfbtidid-2 ér oxy- cycl opentyl ) - phenyl ] 3- [2 (4- met hyl - pi

perazin-1-yl

- Hydr O%-)(lsl-[f =(4- z\ﬁelt%ylnpla/er;zurp el?genzylPZ oxo- pyrrofldln 1 L/I} bénzmc acid ethyl ester,

- et hy B{e@Hyet)y-phemnsit ]1-yB-b[9QZ-y(]~4-(ﬁ=BtorWIbl+rp4 peyiadin-Bryll-pyrto)idin-2-one,

b l 0 -Mm e erazin enzZ rroliain-
rergtzzy% {@d{ﬁ%&# QM e%\yp§}§y|)[%1_ Lﬁréﬁz(a et {PW 2 y1 y%lbp ylLpyrrolic

zfAMS-yl ) - benzyl ] pyrrolidin- 2 one
1- [ 4- ( 3{Z-pcveatyy-pipgratiopahbyhyipHemppheidr-4-B-phetyl)eyyeldin{2done,
- et hy|1-14981H%Fb&@-a?cﬂobgrht}l5—B%H§I¥éq21(4-methyl-piperazin-1-yI)-benzyI]—pyrroIidin-2-
one,
1-[4-(1-Hydroxy-cyclohexyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-2-
one,
1-[4-(1-Ethyl-1-hydroxy-propyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrolidin-
2-one,
1-[3-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-pyrrotidin-
2-one,
1-[4-(2-Hydroxy-2-methyl-propyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,



wd 2doy/deoasty - cycl opentyl ) - phenyl ] - pyrroli
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pyrrolidin-2-one,
3-[ 2- Fl uor o- 6- ( 4- net hyl - pi perazi n-1-yl)-benzyl ]-1-[4-(

i di n- 2-BIEIB2005/000583
1-[4-(1-Hydroxy-cycl opentyl)-phenyl]-3-[2-(3,4,5-trine
thyI p| perazin-1-yl)-benzyl]- _gyrrolidin-2-one,

> 4 5 t ], [6#3%(—\;{%“%? nglélzqtrﬁx)fyws 13 XH@HE@ &Fr%etkyl plerazlg-% -yh)-benzyl]-

pyytrbmim 2tbime, 2- one,
1-[4- (f'? M&X—é‘;—@-[ﬁ-@%g{h% pﬁé?aqn\ 14ylwe)nz§?]hze-5%l ;]yrrglldgnzf §I?phenyl)

4,5-tr er azi n-

b@ﬁ@?‘l"}"ﬁpyrrol i di n-2-one, 1-[ 4- (4- Hydr oxy-t et rahydr o- py
ran- 4-y{4q erw J-midtHyRethyh-prehyilyd-f2i-prtrgidiperdzindd -y1)-beiagly pyrrolidin-
I%rgeg peridin-2-one, 1-[4-(1-Hydroxy-1

yl -ethyl)-phenyl]-3-[2-(3,4,5-trinethyl -pi perazin
- 1- y| ) 1-Be@:Mgittjoxy-gimehyl-rippw)2hemd:-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
1p,[r,4,r(g,12 bivgr oxy-cycl opentyl) - phenyl] 3-[2-(3,4,5-trinme
t3h%/|5 F g(IrJ %@%&g&%‘%utyl? Pp%v&%[f Q Eglipﬁrailn r?-yl) -benzyl]-pyrrolidin-2-
-gte) - benzyl]-1 -[4-(1 -hydroxy-1 rret hyl - et hyl ) -

phenyl | ) . "
3-[5 % [29(4Rfertﬁyﬁj%9ergzu9m9l) benz%/l] -1- (4 pynglrn 4Zy|| Rh%_nyl) p r_rohglﬂ Z2 one,

-1-[ 4 ‘( iB- (FIS}'HF’@%XICYGS?E?%HWQYl 3 (2 plperazm 1-yl- bengg/l) -pyrrolidin=2- (lne

pheny| i-fp(i pidiogy-cycBbappphenyl]-3-(2-piperazin-1-yl-benzyl)- pyrrolidin-2-one,

3-[2- t

; OI[ | dl( ﬁ' [4“{? I-B/X opﬁ%?h@ﬁé ﬁgﬁyﬂ 3)(2 E?Qéi’lhh —y%—Be{n%ylf-%yrpc?flngane

3-[2- (ltl%tw 1ﬁvd¢@wa>zqm P gﬂyﬂ 3&%9'2%}'01 yl-pedzydpyrrelidin-2-one,

33[ g | Ey- @-HyaRRE NEARtHy &R phEhy]- GDGZWekaCz'InnI- yl-BerﬁH?@-pyrrohdm 2-one,
nz

e LS T AR A BSPR todenr

3pyrRlidint2be hyl - pi per azi n- 1- yI ) -benzyl ]-1-(3- [ 1 3, 4] oxa

di azol 1. &'MlHyBQQ)HWcDopWﬁTﬁehﬂ{-ﬁ%&ﬁkﬁz -(Bmefh)- mdéy&rnoxm Benzyl]-

-msthl-ethl)- -[2- (4- et hyl - pi perazin-1-yl)-benzy
3PYiroading2-08%:r ahydr o- [1 3' ] bi pyri di nyl - 2- one,
3 [ 5- Fi -{#e(n dydrofyH mﬂyyéth;p)memm [B-nisthyl-2<benthyitpjpetazn6l-yI)-benzyl]-

rJBNd%'rFQ)éel rrethyl et hyl ) -pyridin- 3-
y?)j pyrrolidin-2-

3-12- FF {fo(ﬂd*ydmmcmé??ﬂwllmeﬁ@k%% (f-methy|-yiogsesiny §wh-benzyippiperidin-2-
lonehydr oxy 1 -nethyl-ethyl)-pyridin-3-

I
Yngs t ﬁz h’-sjld;& % g1yl e’ltg\ll)%h](a@{f%q -g?(%twy%p erazm 1- ¥|I ?enzYl]pplpendm-

e?-82¢ n- 1 -yl) - benzyl]- pyrrolidin-2-one, '-
- Hy dr oxy4-@-Hydroxy-1-methyl-ethyl)- -phenyl]-3-[5-methoxy-2-(4- methyl piperazin- 1—y|)

eﬁ%wpy?wfﬁ%é”e [2-(3,4,5-trinethyl-piperazin-1-yl)-
1-[4-(1-Hydroxy-cyclopentyl)-pheny!]-3-[5-methoxy-2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
3-[2-Fluoro-6-(4-methyl-piperazin-1-yl)-benzyl]-1-[4-(1-hydroxy-cyclopentyl)-phenyl]-
pyrrolidin-2-one,
1-[4-(1-Hydroxy-cyclopentyl)-phenyl]-3-[2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl}-
pyrrolidin-2-one,
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
1-[4-(4-Hydroxy-tetrahydro-pyran-4-yl)-phenyl]-3-[2-(3,4,5-trimethyl-piperazin-1-yl)-
benzyl]-pyrrolidin-2-one,



tetrahydro-[1, 3" ]bi-pyridinyl-2-one,
3-[5-Fluoro-2-(3,4,5-trinethyl -pi perazin-1-yl)-benzyl]

WO 8105/040300ydr oxy- 1- et hyl - et hyl ) - PCT/IB2005/000583
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3,4,5,6-tetrahydro-[1, 3" ] bi pyridi nyI - 2- one,
3- [ 5- Fl uor o- 2- (4- rrethyl pi peraggn -yl)-benzyl]-6"-(1

- hydroxy-1 -nethyl - et hy
tetr ah}[é‘f‘é I-[yg;rois}y 513 q%qﬁlyﬁ Y')zPhGH\Q] -3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
1pipetidind-dredr oxy - cycl opent yl)-phenyl]-3-[2-(4-nmethyl -[1

4] d' ag Etpqrﬂ-lygiroXy rrgﬁﬁ}lzéwl) thW ]rBOﬂz (gh 8- tr?rné-’II[foIe plpéra£u4 1(yI5 -benzyl]-

PIEQFIqu‘IZ@IehyI) phenyl ]-3-[2-(4-methyl -[ 1, 4] di azepan- 1-
yI ) - benpyhlydidyy-Eyelophityl)-phefyEs-[2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl]-
é % Ethyl pi perazin-1-yl)-benzyl]-1-[4-(1
P -nmet hyl - et hyl ) - phenyl ] - pyrrolidin-2- one,
3 [ 2- (&[%FItEnrnﬁt(MBernqu alzerﬁzu-1wl))bewﬂm-lt-flydwwﬂ(ﬂfpthyl-ethyl)-
i %ye,{ay,oj &eenty”-pheny -pyrrolidin- 2-one, 1-[6-(1

t hy
hydr o%ﬁ YeRFI§ 4 pyimantpiaerint 30 st s Wy Hetoag v
pphebyl}piperidarezgre] - pyrrol i di n-2- one,

3-[2- (g'[%;h{lmll)lyl ? b@rgf r‘fﬂ 'yﬁ -b%hZXI‘] )I TP%}S' rr%rd{nq 2)ﬂrI;IQWI)aﬂ?béﬁ};l]-piperidin-

o- pyran-4 pyrro

12‘PGQ(1 Hydr oxy- cycl opentyl) pyrldln 3-yl]-3-[2-(4-nnet

hyl - pi per@andinykpipérazibengpbhzyl]-py3-bxl-1,8Hdihydte-@oBenzofuran-5-yl)-piperidin-

1; j04e (1- Hydr oxy-cycl obutyl)-phenyl]-3-[2-(4-nethyl-pip

erazi'n-1-yl)-benzyl]-pyrrolidin-2- one,

1- [ 5- (fldrreRy4-mettaigarazit hyll-hengyl- Efr(ﬁhzdrychygolp%d)(nttenyll-
Fayjtn -Pbdeer azi n- 1-yl ) - benzyl | - pyrrol i di n-2-o0ne,

hyl %g:j%jﬂ%%{wy%%lmﬁir;@&ﬁz)yl] )ﬁ 1d% ﬂaxaﬁ% Jl gryé[)hengfl) -pyrTo fidin-2- -one,
3-[2- (ﬂ-(mm*wbmp@vlseznyh%?% methprpingtdzinit-yI dbeoRdizAo . 5. 8-tefrahydro-

I n@jgf»ﬁd)ﬂ v gfer i di n- 2- one, and phar rraceutl cal I y
acceptabl e salts and

Conpound B BR AG TP 1 S e FVRE Gy pyrcin-3-
C glwjirslidin2rond,

(R)-3- E?%F LéIQ%Clia (r“ ﬁ%%& T;II BEREN B by PRRGMetyn)-pyridin-3-

[4-(1- r oxy
pI‘IbIPIy'IOI' "b%’PP‘bI i di n-2-one,
( R) 4- §fo-(1 HyadoxMe inkeyrlyt-ghyd)esyaidin3-yl]-3-[2-(3,4,5-trimethyl-piperazin-1-yl)-benzyl]-
%ﬁ oflg)gg%xé] 2-o0xo-pyrrolidin-1 -yl}-benzoic acid
(R) - 3- P21-Hydrmst hiethgidyD @272 A 5-yimetybpipgpgio-1-y(-enasi-3H 6.6-
I tef}gﬁlydw_[ﬂgwupghmwe@ ¥he) - pyrrolidin-2- one, (R-1-[4-(1
et hy PSP 2 AT APPSR AR, (VB eyt
- §.1.5.80etnehydirp-{1,3']bipyridinyl-2-one,
3-[5-Fluoro-2-(4-methyl-piperazin-1-yl)-benzyl]-6'-(1-hydroxy-1-methyl-ethyl)-3,4,5,6-
tetrahydro-[1,3"bipyridinyl-2-one,
1-[4-(1-Hydroxy-cyclopentyl)-phenyl]-3-[2-(4-methyl-[1,4]diazepan-1-yl)-benzyi]-
pyrrolidin-2-one,
1-[4-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-[1,4]diazepan-1-yl)-benzyl}-
pyrrolidin-2-one,
3-[2-(4-Ethyl-piperazin-1-yl)-benzyl]-1-[4-(1-hydroxy-1-methyl-ethyl)-phenyl]-pyrrolidin-2-
one,
3-[2-(2,5-Dimethyl-piperazin-1-yl)-benzyl]-1-[4-(1-hydroxy-cyclopentyl)-phenyl]-pyrrolidin-

2-one,



pyrrolidin-2-one,
(R)-3-[2-(4- Met hyl - pi perazin-1-yl)-benzyl]-1-(4-norpho

wo 200549000 phenyl ) - pyrrolidi n-2-one, (R)-1 -[4-¥dI/1B2005/000583
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- Hydr oxy- cycl opentyl ) - phenyl ] - 3-[ 2- (4- et hyl - pi perazi n
-1 -yl)-benzyl]-pyrrolidin- 2-gpe, (R-1-[4-(1

1Hy3|r ;)X Cyclqopgﬁeérq?%?/ﬂ%yrklrb}]g] 3- fz (4- methr;l}/plpgra?n 1-yl benzyl]
(Rrrofldif-d-obd, - Et hyl - 1- hydr oxy- propyl ) - phenyl ] - 3-[ 2- (4-me

: F%l ( 133 &i@q"ﬁ“ﬁ" &Ré/f L2in-PSHH¥N A 01 L fieehi b Byrdn-20fxy) pRdirt 3-yi-

- pysoligin-2-e0y | ) - phenyl ] - 3-[ 2- (4- met hyl - pi perazin-1
- y| ) - bﬁfﬁz(ﬁ1HydroWE)Tclbbérd}'I)3pyad|ﬁBeﬂ] 3-[2-(4-methyl-piperazin-1-yl)- benzyl]
% ,‘ldr&?l é dr oxy- 2- met hyl - propyl ) - phenyl ] -3-[2-(4-m
eI Y5r 88 azi n- 1-y1 ) - benzyl |- pyrrolidi n-2-one,
(R) - 1- [-6-(1 HyHipaly-cyclpbdtylirehenyll-3-€2-(4yhothybpiperekiprd 3/1)3?’Bl]'zyt}pyr20|idin-2-
- b= met hyl - pi perazi n-1-yl)-benzyl] - pyrrol [ d| n 2 one,

E 2 i 2 Lfﬁi(ﬁ l(ﬁél/grogy-% ﬁ@?ﬁ&{%thd{p{g)& 5\ IDeylr] %2[2 ?4_ met}/\yl plperazm 1 )]I) benzyl]—
pheitidig-24ope,r ol i di n- 2- one, (S) - 4-{3-[2- (4- Met hyl - pi peraz

.~ ViR BGRRH bR gAY B i drRRR -y B

( yrrofdin- %—0(‘91 Met hyl - pi per azi n- 1-yl ) - benzyl ] - 1- ( 6- nor pho
l'i n- 4- gh2-@ywdtisli-piprasih-) -y pen9i)-1 4i-bxaZel-neher(yPpipridif-d-ohd,
) ;Negrhy?% e:ghﬁrmaceutﬁalw alcTepéabtezsa (s4end otphcall |somers the&elm;] 1

-yl ) - b&hzyl fcoppaung peagrdingo elaien 1 selected from the group consisting of
(S) 3- {é}a([éFMeﬁoth Rt pPBEraRn-I )bk 2R Z hydirokgt 1 FRBtHREhy1)-
: 511 - pyrrolidin-2-one,
(gjenil%/ﬁroﬁ Eli(? 'oxy-cycl opentyl ) - phenyl ] - 3-[ 2- (4- net hy
| - pi petRiAHB{ZUyMgththeipenakin-1p)bentyil@raxo-pPralidia;1-yl;-benzoic  acid  ethyl
(rerl-[4-(1- Hydr oxy cycl ohexyl ) - phe
- y|2] ;)né) 3- [S (4 Methyl plpePazEﬁr ﬁ)zéerp\z;%] 1y(|6)morpholu¥4]yl [P)Xlglltl% yl) pyrrohdln -2-
(&je,1-[4- (1- Et hyl - 1- hydr oxy- propyl) - phenyl ] - 3-[ 2- (4- e
t hyl - piger 1) [} {
(S)-1- &ng [?%4 EK/d]ro% 1 m%tﬁ)ﬂ@ﬁlyl}) phémﬁ 5% (4%&53% prQ%zm 1%1)) -benzyl]-
- BESEOHGin Zéﬂﬁyl ) - phenyl ] -3-[2-(4-net hyl - pi perazin-1-yl)-
?G;ZW {R)- 3%{21(4 Mgﬂhﬂldbe?azmnﬁyl) benzyl]-1-(4- morpholln-4-|yl-phen)fl)-pyrrolidin-2-one,
S) - 1- [ 4- (2 OX Y66 L ZiR-1Lyi-Bedzyil
(), W D S B
(&pr4.- [ 6- ( 1- Hydr oxy- 1- met hyl - et hyl)-pyridin-3-yl]-3-[2
(4 me L [2491 - Hﬁfr@&lcﬂclahe)dll)—prl%ﬂf]]ZGL[Z]-(zt-anyf-@bérQiiﬁH-al')-ﬁéﬂiyl]-pyrrolidin-
ag ghar maceuti cally acceptable salts thereof.
(R)-1-[4-(1-Ethyl-1-hydroxy-propyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(R)-1-[3-(1-Hydroxy-1-methyl-ethyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(R)-1-[4-(2-Hydroxy-2-methyl-propyl)-phenyl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(R)-1-[6-(1-Hydroxy-1-methyl-ethyl)-pyridin-3-yl]-3-[2-(4-methyl-piperazin-1-yl)-benzyl]-
pyrrolidin-2-one,
(8)-3-[5-Fluoro-2-(4-methyl-piperazin-1-yl)-benzyl}-1-[4-(1-hydroxy-1-methyl-ethyl)-
phenyl]-pyrrolidin-2-one,
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anxi ety, dysthym a, post traumatic stress disorder,
pani ¢ phobi as, obsessive conpu§gi ve di sorder (OCD),
OCCD with cormrbld Tourette's Syndrone, borderline

per son@ 2 Matrybpiperazinsay)) HF%'J doro-pyljdinidyj-genzoic  acid  ethyl

s@dtggur es, dyskinesi s, synptons of Hunt| ngton s or

e 2 YRR SLc HPRESEF Bl pron

aerer exi a, faintness attacks, hypoki neS| a, cr ani al
traunegs). 1QhFIUNﬁ?dxy-df%ﬁk§WiStﬂ )-SifenylPS-B@RINEIE/I- ﬁb@ﬁﬁrﬁ #y)-B8nzyl}-
prenensirual syndrone (PMS) associ ated nmood and
%’é’{'q"l O sorder, i an amat ory bowel di sease,
modi f i SxBiD - Méthﬂ@@dianlg 1B @uzpii (44t comhiolimdyyl-phenyl)-pyrrolidin-2-one,
car bohygqr, n
disords 1?5 gblg%d%gyIa%??gbtgi\s}\ghénglsg?cﬁgﬁggﬁ pﬂl‘r%ﬂnq [yly%enzyl}-pyrrolidin
p&fTe di sor der, bipolar disorder, sleep d| sor ders j et
| ag, cEynid- '(Nleydfbé@-fcymmki()ﬂ))liphehMFBS[Qt(Q—h&'thymipdmﬂiri-ﬂjll)abenzyll-pyrrolidin-
exia, obesity, cardiac arrhythm as, cheni cal
dependenm es and addictions selected from dependenci es
or (Sxdd#-ErEhrd -varoni-erery b ea]-3- B iderethyiprirser#nt sy!)-benzyll-

abﬁ,@hm 2-ohenzodi azepi nes, bar bi turates, opioids or

cocal Ry P3PV Gl aR Tt A9 RIS R oozt sona

pswr(ohﬂym?@ne Hunti ngton's Chor ea, tardive dyskinesia,

hyper kig)8si-g- Hﬁy&y@@hahw ?@Bylmﬁhy:pm[m nﬁBtHyT—;bAi)érQ{nai Gib- benzyl]
denmenti a, epilepsy, senile denentia of th zhei mer
t?/‘ﬁré’"d("kfif’”e Par ki nson's di sease (PD), attention defici t

hy per a(S)ité-{ tyHytirogcreethyl-6DHPp yrdined- et Re #-rethyl-Byanakiratre)-benzyl]l-
ChyRid .ﬁb%ﬁe g eﬁ%a&euﬁau@a&emy s@frEding to claim

armaceut| ca acceptable salt thereof, that
[ s ef f é%t i ve Hhﬁr"’t‘%‘;@ﬁ'ﬁ"rﬁj”@&%tr?"ofPrsB?ed'ér‘reéPngc%H&P'ld%?f condition in a
amdmaapbaédiaiCeah ideprbssjonaamedy, adepressian mitke codcdmitdnt rapkibtgddysthymia,
oécl»stt (r?@rﬁ(]éh?%g%sgjls%%eﬂggmg h(gb%%?gt%éegﬁv r@ul@@m&d?r (OCD), OCD with
C eAmesPie twtettaﬁx&@ﬂgpmed;bgtdﬁsm? werﬁga@i%y ﬁﬁaraﬁﬁatﬁlq,eps@?%% psychosis,

dbtﬁﬂﬁéieﬁyskﬁ&ﬂé GyrRmeas aﬁHurfﬂbgi@rﬁéSbr\/l%rlQMﬁH'd&bé@s dipsQiciEle Buppression
berapepier s BaRaPpyY Pl Aar =it el St dingsp stecks. npoknesia

pgymhkjauglas g@em@ale@per@y@@snergﬁ@tur%yjmaym poﬁmenstrual syndrome (PMS)

HURbEIREE Pibod a‘ﬁﬁ Jppétitd BRGerS wﬁlaﬁﬁn@%%sbov?e@@ﬁsbés@' Inbdification of feeding
Sel Ires reSU

ression. o Z
e e il e o
hyittekawatgssagiated asyinglomsy aaniasisocihe higxédr dispden deerpi elsqrders jet lag,
PESHRLS G?sftﬁ’icf’i’&wu lh%ér’t@ﬁ]slonprbﬁlmgs&{o"ab YA, Oéé?dlécpé\[%hmlas chemical

associ ated nood %%F di sorder, 1nflammator

DSRRETaRFIEe. 28 SHBHT ST ot IPRAYPRHPSHh Y FSfictions to- nicotine or
btobadch Ngoaatsh clyhsl abenzodiasspings,, barbitueated,t apividspbraseraine; pathological
éMR%ﬁchgg%Q%&g%g%otra gt?%e%%u%ﬁ%?@’grl fé%gho&s Huntington's
dpgquqje}agdavq @yskpr@gla @wﬁlprth\pe q;yylg}pg,,néghl@ﬁhrema mu ||nfarct dementia,
hymiepdyeasmil®demdntid bitheAlzIRiREr Xypa (ADY) BSrkin¥on'sGidedeX©D), attention deficit

2 e){rpggaicgvi yglrssgrﬁ]grg@ggﬁglgwgf e&% @yg?r%g%gc?o&ap%g Inétan amgunt of a compound
naeesordingdo glaim @b@@c@apﬂ@dw'@‘@@ acgqamqwﬁ)ﬁalt thereof, that is effective in treating
baa bz eRichRftion RAd BbhdihatebealPidcabtife Brigrocai ne;

pat hol ogi cal ganbling; trichotil omani a;, headache,

stroke, traumatic brain injury (TBI), psychosis,

Hunti ngton's Chorea, tardive dyskinesia, hyperkinesia,

dysl exi a, schizophrenia, nulti-infarct denentia,

epi |l epsy, senile denentia of the Al zheiner's type

(AD), Parkinson's disease (PD), attention deficit
hyperactivity
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pharmaceutically acceptable salt thereof, that is

effective in treating such disgyder or condition. 14.

A pharnmaceutical conposition for use in treatmgn

di sor d& orAcBeaed PoieRtRg 2 (HisRiTET o epediioaging 7 gpgmmal selected from
degpressisn, OéhX|eaﬁ)deﬁrte§{slord efiti @ssdooiitami drixieqO RIgsIngntianpost traumatic stress
agéérggry%ang:y Elyagn o%g%sgﬁé tecorh%lﬁﬁ}‘glaés %c%cée% b@éf é%DS ?I &%;morbld Tourette’s
OSIDdeteh h@meﬂmbmrsvo@memserdgr Siesel rdispeder.pesydrasisi geizures, dyskinesis,

p S 6ft%nmg%rsctﬁ Parkiis6ied disé=86Y, @Séstnc@sh’dbb@%@n of seizures resulting
| zur

to
Pl el < g BT ) e, BB PP . cromal traumas,
sefiepinabdeperdenties, peeniatwereiepildtiep pyemensiredh syidramec(RMS) agsociated mood

anQy Spefie disdidar, n&%&n@aﬁ&@sm dR¥RRK damSion of RBLIRY behavior, blocking

traumas, chem cal dependenci es, @yenature ej acul atio "
p?%?ﬁé‘ﬁ%’?ﬁeu%fﬁv"éginéﬁ‘%ﬁ‘éea(' FﬂUBﬁe HYS%’B i'caf"é%fd?foé‘lﬂ’a‘é‘i?dw'thdrawa associated
appeitdntse pahis Odisbeder, bipdlaradsater ylebmmordérsseasleg cognitive dysfunction,

np ef'n]-ﬁn % ' %Uhn% Lrﬁ:‘?&nf%b@?@a\ébr‘arac rﬁ@m%g cherﬂlcal dependencies and

rate cravin
da@dﬁﬂa@rse'e@@é&er@@emmﬁwe&wal Qra?éélet@r\at%uc%mttmco products, alcohol,

p@éﬂzwléﬂeﬁtﬂéﬂeﬁarb@ke@éﬂ &fpldiﬂssef @detaines | ;Qﬂ[bld@lcélobdrﬁblﬁ\g jtr&hotilomania;
ﬁeqdlgg&ognsltr%% tr du¥naftcl;c':I gb(r:rélln Onqu/r ﬂﬁi hﬁqy%ho% the gg}n&g‘ Chorea, tardive
dépblnmw)@@rkamia adgslexa, omlzswm emuﬁl'r'ftﬁ@ﬁ:tdéﬁ@ﬁd'én@ipé@sy senile

Oflem&tiia f e Glidneftert §pBilAm) Paﬁim%n o @66 P! él@dﬁdnsdeﬁcn hyperactivity

al cohol azepin bar bi t ur at e

CB'E%[F?\'E(ADggF ﬁfgﬂdt % %’Qﬂ@menfj’m&”ﬂ‘% ﬁar{nlnfsgeﬁﬁ%go a Mammal in need of
hawdaehtmenmnrank:ent df e &ompdund afnoeding to nipior 1, of a‘alngrmaceutlcally acceptable
p§é‘ﬁ§kﬁ§6fsthat%htﬂgqrpt%aﬁngq!ﬁﬁ 8iRorddidr dhneRiofly ski nesi a,

hyper ki nesi a sl exi a, schizophrenia, nulti-jnfarct
dement 14, ef |Hhé'i5‘%€39e“t§%'rﬁ°f@°ﬂté’ﬁefﬁ% Pse Brtraatng AdisAeheY cqdition in a
t maemaAEYlectddafiéh risprasssond ias@etg edepFisiion aiith enhdootitard efnikielyt dysthymia,

é&’s‘ﬂr%én‘é' rXssdJis%PJeFepraPiQﬁms @&%asme“éo gf?slvé aR¥adr (@IZ‘FD) OCD with

mpri si ound acco

T carmatbid | Eousate’s Pndompe bamea'g@rnesqona'itynwp@er awﬁ. @fcr@ﬁf psychosis,

p@élidré’sj dy’t’sﬂlﬂ@é@tsyrﬂﬁtorﬁs o i tih @6ePbroP i kidddel's Aiseases, spastlcnty suppression
t ?fa ;e{r;lg%glgéslu m% O¥ra eelp §:%€'n ra %t{;}h:]ezlmﬁalr,\ a:r|1'§reX|§‘ fmﬁtneSﬁ att%fks hypokinesia,
¢renmldeqyn@§sqhernlcalad¢n¢@pycleSd emr@éus& gﬁcu}at'p'h rEespRIGHigal gyfidrome (PMS)
aQQ@o@Et\é@ri] ngibatdﬁﬁrﬂpaetlté)@§5rdérr Wlaﬁhbfbrysbévﬂﬁ%ls@és‘éo%ﬁmeatlon of feeding
panl 0Dl as

E AR BT PeCngs Spifa st PPa Ghpife dsorder, tabsceo
pwnm' pspcidied Giyaetomss paep difosier, derolar ptisardensslegp disorders, jet lag,

S@égﬁ\h’ib@% sf&%ﬁéﬂ rﬁ?ﬁér@nsuﬁy B Barfexd %Béé'}gt&ﬂjdna% Sfhythmias, chemical
Par’ki nson' ISeaseS aSt|C|t ressi on of

< FPEOYeGIer Aofl| KPSy STRCIas; o cbbendhains, ot 9radlstigns, to nicotine or
atwace;m groddces, rdicoBal S batdodiakepinek)y paykitunsed, aqplcﬂr!’sann abca_me pathological
pQHm trl&g Sﬂwm hg%%@r%ggg% et?aun%'ﬂ@&%@%jﬁ%?ﬁﬁfggﬁhés@Huntington's

emen trua syndr assocl ate
aﬁb%f??t tardiyes cs'w%j@esm myPaikinagtdo r JysByde SChiFogygaia, multi-infarct dementia,
rre;shebsygednn@merﬁénné efaRké nnghdnaéra\zyper(mp ParRiibdiG disease (PD), attention deficit
r e(r)alr]%(vdtr %t grgg{: @W ng Fﬂddjf es%gggtjg{r%{]gzr?pggﬁggp gﬁm&nt of a compound
pa¢ﬂ0td"‘@| tg @hamaﬂ thapspo| effectide @@tP@FéH'St '@49%69@1"@(9( gatia ,agpragt of S5-HTyg
| Aept6rd HMdtal phemii¥altibslg b @BiablRYR@EL €NSi oNn, bul i m a,
anorexia, obesity, cardiac arrhythm as, chenlca
dependenci es and addi cti ons sel ected from dependenci es
on, or addictions to nicotine or tobacco products,
al cohol , benzodi azepi nes, barbiturates, opioids or
cocai ne; pathol ogical ganbling; trichotil omani a;



headache, stroke, traumatic brain injury (TBl),
psychosi s, Huntington's Chorea, tardive dyskinesia,

waypsendseesi a, dysl exia, schizophrenia, nulti-pai/B20045/000583

10

15

dermentia, epilepsy, senile denentia of the A zheiner's
type (AD), Parkinson's diseasegfPD), attention deficit

hyperagti vi S r DHD). and Tourette's ndr one,

cgfrprl gftl’ ng édm #ﬂ gt get eﬁéf %i%%ﬁ‘nfﬁlwf‘ 190e Bg@ %a"%rﬂi“hse'eded from
t depzaspieomt anyetya rdeoressiaf wih @gm@mmmi axety diystoyniia mdsaitaurhatic stress
t §1§drddr Spait ;ﬁ'i‘oBi%&?tdb&f‘ss@@tf.‘,érgﬁ’lﬂél\?et dlsdréﬁﬁbéﬁ) YR cShorbid Tourette’s

rtial oni st of 5-HT1B receptors
pgyndrome b% drt]arhne personality disorder, sleep disorder, psychosis, seizures, dyskinesis,

symptoms of Huntington's or Parkinson's diseases, spasticity, suppression of seizures resuiting
from epilepsy, cerebral ischemia, anorexia, faintness attacks, hypokinesia, cranial traumas,
chemical dependencies, premature ejaculation, premenstrual syndrome (PMS) associated mood
and appetite disorder, inflammatory bowel disease, modification of feeding behavior, blocking
carbohydrate cravings, late luteal phase dysphoric disorder, tobacco withdrawal-associated
symptoms, panic disorder, bipolar disorder, sleep disorders, jet lag, cognitive dysfunction,
hypertension, bulimia, anorexia, obesity, cardiac arrhythmias, chemical dependencies and
addictions selected from dependencies on, or addictions to nicotine or tobacco products, alcohol,
benzodiazepines, barbiturates, opioids or cocaine; pathological gambling; trichotilomania;
headache, stroke, traumatic brain injury (TBI), psychosis, Huntington's Chorea, tardive
dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, epiléepsy, senile
dementia of the Alzheimer's type (AD), Parkinson's disease (PD), attention deficit hyperactivity
disorder (ADHD) and Tourette's Syndrome, comprising administering to a mammal in need of
such treatment an amount of a compound according to claim 1 that is an effective antagonist,

inverse agonist or partial agonist of 5-HTg receptors .



