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SUBSTI TUTED QUI NAZOLI NE DERI VATES AND THEI R USE AS

I NHI BI TORS The present invention relates to certain
wa@|posazBBi ne derivatives for use in the treat neat/SEf004/001508
‘Noekelaitl tdihaseases pif ol be¢lhanet-2 , Or elpiyireiodli[\8g 2-b] pyridine}
deir3§a%8 verC AndS n6ARAeH naddel Bekh9aRMQRA! &lse@m10fin the

tredikranenbs BahTES @Rk LreabrRelt Qlsdddsf erative
di sease, to novel quinazoline conpounds and to

rQce s for their preparation, as well as
Tl%h%’r‘]ﬁégglftlﬁggl conpositions containing themas active
i ngredient. Cancer (and other hyperproliferative

di sease) is characterised by uncontrolled cellular
pr dihe fpegsanti ioventithirgates ssnwmfel ¢drepovadsidd phagukatticahcomipositions
cell.proliferati.on often a rrs to occur as,th
coREiSine (B CEPRNTIS 1D RFASEEST BFAaTi RIERHU Al 3 faghe use of the
cofObAd foP IHRPrEneation TuGhedidttnhe haifist GLIET ¢ tdeeptor-related disorders.
eukaryotes, the cell cycle is largely controlled by an
ordered cascade of protein phosphorylation. Severa
fam | ies of Erotein ki nases that play critical roles
BAGKGRQUNESQE JH B EVEENd W Neen i dentified. The activity
of many of these kinases is increased in human tunours

when conpared to normal tissue. This can occur by
ei 10besity iscr @adewnichaattsrindd lexar iesshgnnbbdy Fet comtentaiesulting in

as.a result of gene lification for exanple or...b
xR Qe TR e der ety GRtsas b ot et wfigotal
difr@dreh B wdshdn W drRitankd §68tbdchts@fma@R HedSIrodeah Y11 industrialized
studi ed of these cell cycle regul ators have been the

cogyieies.nlhdegieordentcads tadreseased mogBkty) ducAe inopgased igeidences of diseases
ecifi.c t specifi.c tines is.essential for bot
s A arpbytreiin tse Bl heatiatsPg el RS Bitshoe logfid bpe 2
di§HetdseS ERERIBX ﬁ:ﬂ"&bﬁl,[poﬁlﬁtﬁ, Whish reduet ®ody aR1MaNSs Hean goitkodl for many
entry into the cell cg;le the GO-G@-S transition) by
degprdes pfRne lineef respardhdhas BeshahbivakibHesCHipRINGEI Ry stemg Rither by

SR P 5l 8 o B AL . Th
exhctatspiorplibiype pfofiervgairabcdnsaryr fooknewih.ry into S
h T tal yti tivi f CDK4 i t | mul at ed
Do A R S ey P b b ks nc
cegiﬁ%l%n%%?sﬁ&ﬁ%b@lﬂ%e% wadiahEEhf %Hﬁl%l&%a‘l‘%ﬁ&‘p&tﬁ@l% {cal

the ce cycle was made wi'th tHe observation that
fun¢ten€yiotliudinBlangietye sheers regniatioh, aggressidn,dpedingaml gapogseion. Multiple
I s i d d h t tjvi f 4
sl RSBBT FIP R R OCHEUR S BT i Shebe SHTq
: | , = 167750 5 ' i Q.
o SRR Lol gy, 1O oSSR ot
Rés98@mnivat 193e 268076 iSebba, ). et 2B {1B34 Ne@oRepores: 2653-2557). This

re%%l?(gdglggstét?\seg? E:(I) i tp%%?ésﬁ%lscyi%[gs%qc&é?lg?sg%bng ?OSr_aIJiti&épressants
sup 88 glg%iﬁ@‘!{%céﬁ Whelcp@Lt dﬁgﬁﬁ"évﬁltz{%%giék MO8 ST arfttdnse
unction are frequently down regul ated or deleted in

ol{zefiBdledtiiRB W dadAobd iRA iAFatt Aad PRARERIAHIIBENtley, J.C. et al. (1999)
activation of these kinases.Mire recently, protein

Biidi Phesmgcal hsupphrl@6sPeq Bentley. IyC. @t ak (1987) F Fsyshonbargmgrol. Suppl.
A BB B e oL R0 DEMRRlBY 41T A1-2B0E0 £

be Jomgmithdsivith eniihe o effidity and $¢leavityfot thed 6-H g ratepoyhave been
i dentified human honol ogues of the Drosophila aurora
idemie8, ¢grie W6 (0234248 lang by {iaa M. BrabJRQM))|6aBiavr/ariperaridyl-1-

ar)%sgfgzgryyllaldggs Iaﬁcll 15—'Bicyclopiperidinyl-1 -arylsulphonylindoles derivatives as novel,
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whi ch are hi ghly honol ogous at the am no acid sequence
| evel , encode serine/threonine protein kinases. Both
waeoosnzrsand | pll are known to be involved in PCT/SE2004/001508
controlling the transitiomfromthe G phase of the
t .
PN IR B Dol S ISR, PARAERIC Lol Chemistry
Lsmpraﬂatlﬁﬁ V723 Qm(ﬁg,aBuoorganmt& Miatig hilé’hearsthysLettEinel 3:\8855-3359

PSR Dhia Toempeety it ChoT PR G nases.

Theg ‘ﬁa§ 1ﬁn§l§ %Kerpfouﬁd P8 AR @hpdlHdKdRaRIth A6 the] ff?xteyen@fnvention
the &/ M boundary (aurora2) and in mtosis 1tsel

slicon) nffimatly Yfor tBe Vel &4 rasbpter mtagwlstmlnamelat tapge. Compounds
i nvol venent of human aurora proteins ,
agrarding tn e rpyesalatrlav@zon An¢ ﬁwere}harrwutawldraﬁgepg%@sw hgve 5-HTg
ion that is fr

to chronmosonme 20 e
regRRICT fRtagPTs: arﬁ&?ﬁﬁhart 153%9511‘& T a5tVRY a%erﬁ%gﬁ%‘tto brgf potential
u@llncfﬂe frb‘e{fﬁ’l@ﬁtsor PO Ads SEObeBBy ddieypad QfabE@E QS taclﬂ@prereeﬁctlon of

this anplicon, 'since aurora2 'DNA i's anpl
bady weight ardNA thE mesxght galsleds well gy mathetreatmant @Q%}dfylams of

oIorect can n these tunour
d%ﬁ?“gfl ‘}E E"r %‘%“é’ia RIS S’fﬁ‘psélg a@?‘@‘é?tV’)/seé’Feé%{P’é’c?mc attacks, memory
dizeriesy, %igxﬁt@veadikcﬁﬂ&ﬁte}ﬂ@%ﬂﬁhleép 8iStk@ers! Migflifk !t dndfbxia, bulimia, binge
transfection of rodent brobl asts w th human aur or a2

cptingalisarders.rabsesiyeamplsivechiprdars.insychoses, Algheimer’s dsease,

ﬁggh‘gf(ﬁ&gé ?]I%ﬁ{mggrg’é cﬁcﬁ:@é ta%%g ?uio aﬁg?a%ﬁﬁia)c:ks, Attention
D662 H3pekattivedhorden X RHDIhwithdrawal ﬁomlﬁuﬂ@abu&b,tmnﬂ)degeneratwe

Genetics. 20(2 189-93) has_shown that artific
d@@@@@%&ﬂf@‘é@ﬂ@ﬁ)bdﬂmaw% EIroRak gRovth, ad Mahk L éag%iupfﬁon of body

%&or ey Llﬁqgﬁ ;@Hg(‘e@ tl{ke)ge}e ﬁeﬁﬁﬁo\iﬁg %@gﬁéé)g&é?ﬁqﬁl achieved inter alia

ba bﬂrdugadm oﬂhfooﬁ ek Go) Aa&seﬂ(hm‘emsim neranthoidy wati ght disoyders” refers to the

ant sense 0. treat nent _of uman t
 ORBeR e It B o bt et G Bk end Bady iy, resulting

IE Mo A (£ &S lext RsivBELddd whigfes@dh BJa9 wesbit dtbededs MBRide obesity.

exerts an antlprollferatlve effect "in These tunour

cell lines. This indicates that inhibition of the

f | £ Il have an antiproliferative

H§$¢8%¥gfﬁg§rﬁ§§ggg%ﬁé%fuI in the treatnment of hunan

tunDurs and other hyperproliferative diseases. A
nber of qui nazoline derivatives have been propose

m t WE? 9%/4%65 dig@dosen sulpBonanpfes dariyativas thay bing fe the ﬁ&éTessreceptor

ch ded WD 92/ 20642
i opssnibessad 5 b AR Sh QLS s D B e R o,
eNHpeY! dbB&sIE coRBhBREWdordtr® W Bnitid€ URbrdeEGADHIN thnorexia and
platelet derived growth factof (PDGF) receptor

bu@mn@sﬁwumhﬁmyean 93buB758 whi ch describes the use

csr R0 P KTt ortnen s A B b6 1o find mat ae
u?eZl/ fgl?’glg %regf?lqsnp f ém](ﬁ&r%ﬁ 912;1 Q/ﬁ&%ﬁht@? alﬁ%aﬁﬁﬁg%fg for the treatment

tai n quinazol irne conpounds as tyrosine
ofﬂMmQMhmnkxsn ot her contexts. The appllcants have

ST PO b Sk

nt of ve dis e _such as canc
g5 B ep o SEENST e ot HERD JuRt B Py BEPEEG or b reatment
obéfiagidisvaeer where aurora 2 kinase is known to be
active. The present invention provides the use of a

compound of formula (1)
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or a salt, ester or anide thereof; where Xis O or S,
S(O or S(O2, or NR6 where R6 is hydrogen or

w@E1e08mbieyd ,; R5 is an optionally substituted SpaEsimoeais0s

heteroaromati c ring, RlL, R3, R3, R4 are independently

Se' el K 2‘4%9'?3}3@%%&&/% nd%%ﬁart%l dﬁé'tﬁé mﬂ?ﬁ%"‘?écg%r and that are

usE('i‘ ?orstﬁérﬁeeﬁﬁleﬁ!ﬂ cfffGN € H?sord%%dﬂﬂﬁél@ﬁﬁ&taﬁa YA RARBA Bt the treatment
3al kyl), or -X1R9 (wherein X1 represents a direct

ofba@tmg dis@ders- CH2-, -OCO-, carbonyl, -S-, - SO, -SX2-,
- = 1., -SOPNR12- - N SR - - NR14-
yiaitst 85100 Bk, STRNTLA: o D P52 07, ESSRAE AR fpat are

| kyl
usﬁ?&giﬁ{%@@%@%l y ISS;I]d-e R9y| sogel ected from one of

t hew O/ apsi0n Miwms cd.t)ipbmﬁlrs ol birmlrto @e S Tigyreceptdrcdnd that are
may be unsubstituted or which may be substituted with

used éordhe treatmentr fUENS disbuictsoumdfwlooh iyetrabin ynayfieused farthe treatment

n% %r)d Cl- 5al kyl X2COR15 (wherein X2 represents -O

olsP m&rﬁ& Tin which R15 represents hydrogen, Ci1-3alkyl
or Vb a0 108X Y324igabdeY kdmpochdSHeat baiar 16 $in$ -$1 T lreddtdndnd that are
-NR17R18 or -OR19 (wherein R17, R18 and R19 which may

usbé farltke geatment oflCN$ érsefdermdhvhlelprmemhdemge for the treatment
Cl- 3al kyI or Cl- 3al koxyC2-3al kyl));3) Cl-5al kyl X 3R20

of e@fing disordsts- r epr esents -0, -S-, -SO-, -S®@-, -0OCO-,

°N _
( \m% %’@8%&%@@5%%%%% thlggg—gfﬁ) r&%ptoNB%ﬁt‘hat are used

fol HeQRARREHILF T NSeRsR8as bad bydditogen, Cl-3al kyl or
Cl1- 3al koxyC 2- 3al ké%)}mand R20 represents hydr og

C1-Eabil, 141:9@4‘6& 62%4is¢lesecsoppognd SathstlBDMérSe@Tﬁ receptor
satf ur at ed rocyclic h 1-2 5 heteroatons,

andd e@fweﬁ:}eretgeﬁaémeppof?‘?ﬁ%deor I5nd N, which
Clwi’r@iobzachz Egsoaapclmeﬁﬂ-@{es&pmna&ﬁ@@éwahu&%lsth%fe}eeﬁﬁe?@ of

f rom oxo, droxy, hal ogeno and Cl-4al koxy and whi ch
obeyity.i c group may bear 1 or 2 substituents selected

r %g@%&ﬁ%d r;{{})ﬁ)é}{ogﬁ a9 enokg&%d tgilj‘ Ylsé according to the present
mCémi%alanglLt@ﬁ% %ebgafjrgqaga@gomg ein X4 and X5 whi ch

be the sane or different are each 10 -O, -S-,
-SO -S2-, -NR27CO-, -CONR 28-, -SO2NR29-, - NR30SCR-
or -NR 3 1- (wherein R27, R R, R and R each
o SRk PSRN i o, PSS el
Cl- 3al koxyC 2- 3al kyl) and R26 represents hydrogen or
Cl-3alkyl); 5) R32 (wherein R32 is a 5-6-nenbered
s atQmeatbgett h€the possyot incengion upa (émpdead ofitlee Bamudn(Ipr
nitrogen) with 1-2 heteroatons, selected independently
fromQO S and N, which heterocyclic 15 group nmay bear
1 or 2 substituents lgel ectedfir om oxo, hydroxy,
hal ogeno, Cl1- 4a| ﬁr oxyal kyl , C1-4al koxy,
C1- 4al koxyC(ER— ‘anyI Aa Jj 4al kyl sul phonyl C
1-4al kyl): 6) Q %a (vvhereln R32 is as defined
her ei nbefore); 7) -Bal kehyl R 32 (wherein R32 is as
defi ned hereinbefore); 8) €2-5al ky@%R 32 (wherein R32
is as defined hereinbefore); 20 9) 3 (wherein R33
whearpimesents a pyridone group, a phenyl group or a

v 1s 1 orrE3 n‘%el; 1S se ectecrln%rom a substituent of Formula (II) and Formula (I1I);
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het erocyclic group (linked via carbon or nitrogen)
with 1-3 heteroatons selected from QO N and S, which
w@yoosadsises phenyl or aromatic heterocyclic gr ORPQI/SERN04/001508
carry up to 5 substituentsson an avail abl e carbon atom
sel ected _from hydroxy, hal ogeno, am no, Cl-4alkyl,
Cl- 4al GQ/, Cl- 4hydr ox@al kyl , Cl1-4am noal kyl ,
Cl- 4al ?b’:\m no, Fgé],;Nh dr oxyal koxy, carboxy, 25
trifl urfonet hyl ,Rcyan®~OCONR 34R35 and - NR36COR37
(wherein R34, R35, R3R'and R37, which may be the sane
or different, each represents hydrogen, Cl-4alkyl or
C1- 3al(kdxyC 2-3al kfll))); 10) Ci-5al kyl R 33 (wherein R33
is as defined hereinbefore); 11) C2-5al kenyl R 33
(wherein R33 is as defined hereinbefore); 12)
of 2 nhi3! 30 fBledted (fdne HedrT B33k yl prévidletht ®U is selected from
herei nhefore) ;. 30 13) G ;5al kyl X AR33 (wherein X6
-NE§PeR entSO:MR R - &--S(OBR) ', wheemn R inredented from@pxirnd geteroaryl

- b1 - >R - m=NRA2- (wherein R38, R39,
%g%g?%go’alﬁg\&%%S%ﬁm?{r}delsgﬁdent ly represents
hydr ogen, Cl-3al kyl or Cl-3al koxyC 2-3allcyl) and R33

ok 'eEe%aéke?ftE a BEB&IH & a dduble-bond, wﬁpth&p'r@@@o that both
- NR43 , -CONR44-, - SO2PNR45- -NR4A6SO2- or -NR47-

Crher e apd- iy dently
S0 i s 5 st

VantV.R¥G, Zsindy atefeacteacarboreatnimedor e) ; 15)

oS YR R LS Ren B R ot g woms
or,-NRSZ;b'#\Aherei,n R48, R49, R50, R5 1 and R52 each
provifeddhaideih y repn Ecenila (B yenrersahsinge beadsicy| or

Cl- 3al koxyC2-3al kyl ) and R33 is as defined

her ei nbefore); 16) Cl1-3al ky| X9C1- 3al kyl R33 (wherein X9
Urispelestedifiom OHR* -(R* andSCR*R*,, $ERAJed-tNR5EED the dot@ONREAonnecting
-S 55-, - NR56 - . - NR57- erein. R53, R54, R55, )
WO bl e Toge Efelﬁ Jaiik pRd 512%%@8}%@&3 ﬁ%w@ga fhe dofted line
cSrkied@ W, 288 1G22l oM alkil sbicafd fBR3CHR*a8d CRRY; -
defined herei nbefore); and 17)

Cl- 3al | cyl X9C1. 3al kyl R32 (wherein X9 and R28 are as

define rei nbefore): in the preparation of a
Rnésdﬁeﬂeﬁ%gﬁfom‘or use in the inhibtion of aurora 2
(Hiaagalkyt,n particul ar, such medi canments are useful in

the treatnment of proliferative di sease such as cancer,

(9r@) ¢ratkpar€Cj calkaly, cancers where aurora 2 is

egul at ed such as colon or breast cancers. In this
(fﬁgéél‘#lfe@é(ﬁi on the term'alkyl' when used either alone

(Bhydfox§-Spkldig1i ncl udes straight chained, branched
structdres.” Udl ess ot herw se stated, these groups nay
(9 0alaCns-dikyt,0 10, preferably up to 6 and nore
f's)referably up to 4 carbon atons. Simlarly the terns
(M arenyl " and "al kynyl " refer to unsaturated straight
(éagr}%ﬁggllﬁg&gr%uct ures containing for exanple from?2

ly from2 to 6 carbon atons. Cyclic
(hargtCasalkerof, as cycl oal kyl, cycl oal kenyl and
.cycloal kynyl are simlar in nature but have at |east 3
(Qérryﬂ)‘gﬁﬁ'éi(%. Terns such as "al koxy" conprise al kyl
(9C9YRSc18iK|S understood in the art. The term "hal o
i ncludes flloro, chloro, bromo and iodo. References to
(lkarhgtereprpluips i ncl ude aromatic carbocylic groups such as
(I?H%ri] elrid’%{]yq, napht hyl . The term "heterocyclyl




10

15

20

25

30

i ncl udes aromatic or non-aromatic rings, for exanple
containing from4 to 20, suitably from5 to 8 ring
w@bme®37sad | east one of which is a heteroat om BUDBERS4/001508
oxygen, sul phur or nitrogen. Exanples of such groups
Nele] - |, [ I ‘ | iy |
(A R opin e A Syt it AL from Calky, ary
heverazel, \akyl-C s@alkylodng hetepyarglzOf-y-hlkybyri dyl , pyri m di nyl,
razinyl ., pyridazinyl, triazinyl, quinolinyl,
(ng\éﬁta{ﬂaﬂéﬁ‘ﬂy%ﬁfquui noxal i nyl , benzot hi azol ylI |
wREBHONGEReYdaryREMEAEIGIRY h1oRE 0P R Sirabther %%hs,rie 3pdibnally
refers’to those groups descri bed ‘above whi ch have an
substatneed] mdepeadenttys in onéhe rere positiosd With substfusnts hayingrthd values as
bst.i t yt.ed,akkyl groups such as benzyl . Q her
dezﬁlﬁﬁi%rs or?gdg‘sed in the specification include
"“hydrocarbyl " which refers to any structure conpri sing
car bon, and hydrogen atons. For exanple, these may be
abrg/R" ark leaghyindenenggntlyl selegiegifronket er ocycl yl, al koxy,
(a?ﬁa&rlég%ﬂ cycl oal kyl, cycl oal kenyl or cycloal kynyl. The
erm®functional group"” refers to reactive
(b3 tibisgéd,uent s such as nitro, cyano, halo, oxo,
=CR78R79, C(O xR77, OR77, S(OyR77, NR78R79,
L REYBR79, OC(O) NR78R79, =NOR77, - NR77C(O) XR78,
(d)hlg%t; R78R79, -N=CR78R79, S(O yNR78R79 or
- ‘'O yR78 where R77 , R78 and R79 are
(e) Cgleptodgnt | y sel ected from hydrogen or optionally
substjtuted hydrocarbyl, or R78 and R79 together form
(fh 2'6&#‘??9ﬂal |y substituted ring which optionally
(gm;gﬂgrgjl,ns further heteroatons such as S(Oy oxygen and
nitrogen, x is an integer of 1 or 2, y is 0 or an
(h) phenpay, of 1-3 . Suitabl e optional substituents for
Jwydrocar byl groups R77, R78 and R79 include hal o,
@ W%‘I%&Q’I kyl such as trifluoronethyl, nercapto,
(jyehzeny, carboxy, al koxy, aryl, heteroaryl,
het er oaryl oxy, al kenyl oxy, al kynyl oxy, al koxyal koxy,
(kArQCExy (where the.aryl group may be substituted by
(lf-%l\?’ nitro, or hydroxy), cyano, nitro, am no, nono-
or di-al kyl amno, oximno or S(O)5,where y is as
(nadetfyideed/-@hpuleyl, Preferably R4 is hydrogen. Suitably Rl
s hydro or a group set out for R2 or R3 bel ow
(nﬁipélﬂtfglrﬁ"%gér’]l’m is hydrogen. In a preferred enbodi nent,
(FLNREgS? one group Rl, R2 or R3, preferably R,
conprises a chain of at least 3 and preferably at
(p) el®, 4 optionally substituted carbon atons or
qge £ bﬁms such as oxygen, nitrogen or sul phur. Mbst
@7 br'y>the chain is substituted by a pol ar group
(rwlqgog@‘éj sts in solubility. Suitably R3 is a group
1R ) . Preferably in this case, X1 is oxygen and R9
(shs QBted froma group of fornula (1) or (10) above.

' ar groups RO are those in group (1) above,
(tgﬁd&@aﬂ y al kyl such as nethyl or hal o substituted
(+REHO)RSY, those in group (10) above. In one preferred

enbodi ment, at |least one of R2 or R3 is a group
(v) Ecis-adlpgithemyland R33 is a heterocyclic ring such as

ANSOJRK GRS PRY, 1 NEof N9 Such as 3-
(x) —-SCFs,

(y) -CHF=CH,,

(aa) —OCF,H, or

<
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nmor phol i nopropoxy. Suitably R2 is selected from hal o,
cyano, nitro, trifluoronethyl, Cl-3alkyl, -NROR10
w@ vdvengissy RO and R10, which nay be the same orPCT/SE2004/001508
di fferent, each represents? hydrogen or Cl- 3al kyl), or
(ﬁ%gﬁﬁﬁﬂé'X1Rll' Preferred exanples O -X1R11 for R2
I hclade those listed above in relation to R3 O her
exanples for R2 and R3 include nethoxy or

3,3, 3-trifluoroethaxy. Preferably X is NH or O and is
bR A P adepr el biresAfmdr efe ot | ¢
ahd With tidfukthel preeish kP S heR BhabMWIWQRRd W iiToemula (T) is a nitrogen
het er oat ons sel ected from sul phur, oxygen and

ér{?igfd?h Such & f A4 RitroB¥s ’ "
a%)k/ﬁr azol one, | m é%ﬁte%lﬁgé gglgqsg,}{é % ur arnr,ogt etgt? glzfglag?(;hed toR%
wheieazRI" és seldutcdzAodre hydivigepbe@e-atkyl 4 adilazol e, any of

ich ma e optionally substituted. .| artjcular, R5
e detosthen RLisS Btk ek Mg e B iRl £ B Carbon
Preferred «ings for RS include pyrrole, pyrazole,
aforr esitle, Tt ri sepsesent single bemds, Ry hs Wéﬂ?@qﬁie‘?ora thydrogen or methyl;

e el . C _
ohE} ARk e 0y R 08 WKLY P ROEL BBBle 0l g g and i
Fernndh () utre eelediecdfromephenypl, ploenakl ybeazyisty ind lethzoyli thelphereyl or aryl
or optionally substituted thiadiazole and preferab
rigiesTRLmy e UOTR SRS (g"”diﬁg%]p{l?ﬁ%edf Craalioxy! Crer
oty j Hfﬁ yrivk I .ably, R5 is a

a%ﬁ%%%itutggn%ﬁ?ggo esﬁr sggg?f?%?gd t%iophene group

In particular, R5 is a group of formula (a), (b), (c)

where{rdR™ andiRp nefydredinkyd (@dachoteb}a fofm)a fibdd fuB3titaent of Eprmula (IV)
whe m. RO nd 2 are independently sel ected
PFPB%%ﬁﬁ%S%g@H“@%w t%gggtituent group and * indicates

the point of attachnment to the group X in fornmula (I).
In particular, one of RGO, R6 1 or Ris a substituent
group a@ﬂ the others are either hydrogen or a snal
substjipnent such as C1-3 allcyl, for instance nethyl.
Y R62 is hydrogen. Preferably R6 1 is other
hydragernrt1 Al ternatively, R5 is an optionally
uted nitrogen containing ring such as a group
~ulba” (f), (g), (h), (i) or O:Suitable
substi-tuents for groups R5 include optionally
substitNBed hydrocar byl , optionally substituted
het erocylyl or a functional group as defined above. In
particular, R60, R6 1 or R62 is a group of sub-formula
“&g) wherg p anq.%ﬁare i ndependently 0 or 1 and wherein
n Ui §Rror G, Rniseperrbe selesfeh{femogen, hydr oxy,
optionally substituted al kyl, optionally substituted
cycl oal kyl , hal ogen, cyano, optionally substituted
al kyl, optionally substituted al kyenyl. The optionally
substituted al kyl or alkynyl may be substituted with
hal o, nitro, cyano, hydroxy, trifluoronmethyl, am no,
car boxy, carbanoyl, nercapto, sul famoyl, Cl-4 al kyl,
C2- 4al kenyl, C2-4 al kynyl, C3-6 cycloal kyl, C3-6
cycl oal kenyl, Cl1-4 al koxy, Cl-4 al kanoyl, Cl-4
al kanoyl oxy, N-(C 1-4 alkyl), N(C 1-4 al kyl) 2,




Cl1-4 al kanoyl am no, (Cl-4 al kanoyl)2am no, N (C

1- 4al kyl ) carbanmoyl, N, N-(C 1-4)2carbanoyl, Cl-4)S,
wW@E10048618p4 ( Cl-4al kyl ) S(O 2, (Cl-4) al koxycar bpambE2004/001508

N-(C 1-4 al kyl)sul fanmoyl, 88BN C 1-4 al kyl ) sul f anoyl

Cl1-4 al kyl sol fonyl am no, or heterocyclyl Ris

preferably Cl-4.al kyl, C2 4a|keny| ..C2-4 allc §y|,
and R1'Rtan f Mﬁth Rl to ﬁ(ﬁﬁyhered rlnmA% i's
C=0 SOn, )CO e¥ ei n

n 0, 1 2 and V R epende 3 4
mhere|nRﬁ63 and R64 are i depende&h%y ect °
hydr ogen, optionally substitutedfy r%carbyl
optionally substituted heterocyclyl, or R63 and R64

together with the nitrogen atomto mﬁLch»they are 'S

attached-f-orm an entlonally" ubstitute heterocycll ~R’

ring.o Iescnﬁégg 3 and R°ncl ull

group - q a d are s defi ned \oel gw
F\Qor % AT

in rel g wtablyoeof R63 R64
i s hyBrogen, or nethyl ethyl or propyR optlonﬁlly
substituted with hydroxy and preferably one of R63 or
R64 i s hydrogen. thls case, the other JS sui tably

Iarger substltuent L{éexanpl of at t Aacarbon J§N_<{*
tu

het e o nd I ona ubstltﬂte hy EO 5
or optl | I'yRE ed hqﬁef el yl . cular
option subsymtu d hydrocarbyl groups

R64 ificl ude al'Ryl, cIoaIkyI al kenyl , or r
which is optlonally substltuted with a funcrl onal
group as defined above, or in the case of aryl groups,

with an al kyl greup and in Kng/aase of aIk X group,
with an aryl or metero%ycllc roup elthe whi ch may

t hensel ves be EE{DEEE& sub edowi t o a
functional gro mp) es of o thﬁally su st|$uted
aryl groups R63 Yr R64 inclu hyd op

substituted witHone or nore gﬁoups selec&gd fron1C1 6
al kyl group such as nethyl or "ethyl (either of which
may be optionally substituted with a functional group
such as hydroxy), or a functjronal grewp as defined
above (suchlas halo Iike fludoro, chlgno or brono,

hydr oxy, al Koxy such a 0%, tLgilgizgﬁpth¥l N\Rﬂ

nitro, cyano trhﬁluronet oxy, CON TQi;}i R®
or di net hyl alildyo) . Wien g or R64 |S|@n opti ona N~
substi t ut ed almyngrouﬁ‘ it is suitabRy a Cl-6al kyl g
gr oup, optlonal1y substgituted with one or nore
functional groups (such as cyano, hydroxy, al koxy, in
parti cul ar net hoxy, COQal kyl such as COOCH3), or aryl
optionally substituted with a functional group as
defi ned above (|m\papt|cular inrelatiop-to RBSeor\R64
t hensel ves, or an tional | ylsubstitut het er 8oyeti ¢
group such as N | pysrmol®. When
optional |y subskimt gd cycl [
cycl ohexyl optionalNy substi
group such as hydroxy. Wien R63rand R64 iR optional |y
substituted al kenyl, it is suitably prop-2-enyl. Wen

WReRIHr R64 is optlonally substituted heterocyclyl, or
R63 and R64(5 qogt her forma heterocyclic group, then

this nay arOna ic or non-aromatic and includes in
partlculabr-lorl
p=1,2,3,0r4,

r=2or3,
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pi peri di ne, piperazine, norpholino, pyrrolidine or
pyridi ne any of which may be optionally substituted

waowaok/ozrssunct i onal group such as hydroxy, al kORGI/SE2OD4/001508

as nethoxy, or alkyl such a& nethyl which nmay itself
be substituteq,with for instance a hydroxy

group. Alternatlvely at |l east one of R60, R6 1 or R62
is a functional group, and in particular one of R60,

WECRD R Srermiihardiried Faddhe By R wlbet | o

above, and in g@rtlcular X is 2 and R77 is hydrogen or
al kyl.guch as thyI Alhernatlv 1yoR5 is supstituted

néejor g oups ted frontnltro an Cl-
G?I 3; optr Ly sub ted Cl- koxy,
C koxyne , di( alkoxy)net , - 64l kanoyl

trlfﬁhoronethyIR cyano ﬁtno C2- 68 kenyl

C2- 6al kynyl, a phenyl group, a benzyl group or a

5- 6- nenbered heterqcyclic group with 1-3 heteroatons,
sel ect ed i ndepende tIy from&- S and N} WhICh

%gYWC gr be ar tic or N n aro |c and
urate ﬂrnked ra rrng E: n,oer ni

en
or unsat (I|nk via a aRbon at ﬁg,
R°2 d tch phaﬁ;gﬂb BZ} v e gro Nc gr oug'arEy~y_R1°
bear on one or e rrng atons p to 5 L 10
substituents sel ected fronrhydroxy, hal ogeno, R
Cl1- 3al kyl , C1-3al koxy, Ci1- 3al kanoyl oxy,
“*Fﬁﬂﬁluoronethyl cyano, am no, nitro, C2-4al kanoyl,
Cl- 4alkaﬁp¥l %I Cl. 4al koxycar bonyl
Cl- 4al kyl'sul phany C1- 4al kyl sul phi nyl ,
Cl- 4al kylosut phpnyl , carbanoyl, N Cl- 4al kyl car banoyl
N, N-di (C |-4alkyl)carbanoyl am nosul phonyl, N-C
_4al kyl affrfes @ Bhonyl , N, N-di (C
1- 4a|ky|}aggﬂqﬁulphonyl Cl1- 4al kyl sul phonyl am no, and
a saturate terocyclic group selected from
nor phol i 8e; 1,2hrdgor phol i no, pyrrolidinyl, piperazinyl,
pi peridinyl imdazolidinyl and pyrazolidinyl, whi ch
saturated heterocyclic group may bear 1 or 2
wh%fémaﬂs'é&ettéd £6Ie0 1 I9RE fddogn oxo, hydroxy, hal ogeno,
Cl- 3al koxy, Ci1-3al kanoyl oxy, trifluoronethyl,
cyano anlno nitro and Cl-4al koxycarbonyl. Suitably

ssubst Wi th al one group whi ch has at

W"Féeé‘%? ¥ lgﬁ%ﬁgfwﬁ ycahgrﬁ%%/sebw%agfr )0h or het er oat ons
(a)fiodrageg, a chain. A particul ar exanple of such a

substituent is optionally substituted al koxy or al koxy
(biferqipikyl. Sui t abl e substituents for the al koxy group

[ hose listed above in relation to R77, R78 and
«Qﬁggwﬁgngrther particul ar substituent group for R5 is
(d)ehygranypCofalkylp- forrmula (11) where p and q are

kﬁdegggd ntly O or 1, and r is 0, 1, 2, 3 or 4 and,
(©ft>s-2lif®Yland” T are as previously defined above; R70 is

dr hydr oxy (other than where g is 0),

ngsggﬁﬁdﬂ Cl- 6al koxy, am no, N-Ci1-6al kyl ami no,

(eINBN-¢loddlgflkyl ) 2ami no, hydr oxyC2- 6al koxy,

- 6al ko ; 6al.kaoxy, am noC 2- 6al koxy, N-C
(hf%%Tﬁ mﬁﬁ%ﬁ%b' alk¥h koxy, N, N-(C 1-6al kyl ) 2ani noC
O)ZHQahk@%ycpgam§}7cycloaIkyI or R70 is of the Fornul a
: wherein Jis aryl, heteroaryl or heterocyclyl

0)and(kcr§kﬂ»bond oxy, imno, N-(C 1-6alkyl)inino,
(k) heteroaryl-C,-¢-alkyl,
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oxyC 1-6al kyl ene, im noC 1-6al kyl ene, N-(C
1-6al kyl )i m noC 1-6al kyl ene, -NHC(O -, -SO2NH, -NHSO

W@20000378BHC( O) - C 1- 6al kyl ene-, and any aryl, hetEsE®EDY001508

or heterocyclyl group in a@oR70 group may be optionally
VLS W ETIN jone or nore groups selected from
(Zy’?Foxy, h Irgl?(ytrifl uoronet hyl, cyano, nercapto,
wihketerroanyaary hand tetarbarylresidae maygby optiéradlyy| , sul phanoyl ,

1-6al kyl , C2- 6al |, - 6al k I, - 6al , - C
oS ERR Vit 67 0 e oy Sliontoptes akHimos T Siopiet G
el - 6al kyl am no, N, N-(C 1-6all <yl)2am no,

Cl- 6al koxycar bonyl, N G -eal kyl carbanmoyl, V -(C

1- 6al kyl ) 2carbanoyl, C2-6al kanoyl, C1-6al kanoyl oxy,

¢1- 6al | am no, N-Cl-6al kyl sul pharmoyl, N, N-(C
Rl-l%sa??q?)l%%)q%ﬂ'l phanoyl, C1-6al kyl sul phonyl am no and
(Fhy8gky] sul phonyl - N-(Cl1-6al kyl )am no, or any aryl,

het erocaryl or heterocyclyl group in a R70 group may be
(Wtirotliyh y substituted with one or nmore groups of the

La &I Vyi.mwherein Al is hal o, hydroxy, Cl-6al koxy,
@%%,’&afgrﬁ V%l%‘ylr\p Cl- 6al kyl ani no, N, N-(C
(D-Baj-KydyR2aratkyl,car boxy, Cl-6al koxycarbonyl,
r banoyl ., N Cl- 6al kyl carbamoyl or N N-(C

@%R‘?W‘?@‘é’ér bamoyl, p is 1 - 6, and Bl is a bond,
(XKRPRTAGidd thét the 821 KWRPRPLAA N not Ml 't%a Wb Bn b3 adjacent

proviso'that pi1s 2 or nore tnless Bl 1s a bond or
to NHIQ¥ Gitrogemntoamy aryl, heteroaryl or heterocyclyl

r 13,8 R70 group may be optionally substituted
(ﬁan%ﬁ?%‘ﬁgl‘m nore groups of the Formula (V):wherein D1
H)Shyaf 13e1ded @it e QId IRRISHOSYED ¥InokBachdd tSa SarBOMstom adjacent
(8:1_}.1%61%;/?%& OXxyC1- 6alﬁl}?ltrer?g%ﬁ gé(y, imno, N(C !
tola gag ROEEMRIGBY; i mi noC 1- 6al kyl ene, -(C

1-6al kyl )-im noC 1-6al kyl ene, G -

al kyl ene- oxyCi - eal kyl ene, C1-6al kyl ene-i m noC
RIiHideyddarem: Cl- 6al kyl ene- N-(C 1-6al kyl)- iminoC

1-6al kyl ene, -NHC(O -, -NHSO 2-, -SG2NH or -NHC(O-C
(2 hgdragghene-, and any aryl, heteroaryl or heterocyclyl

[OUR. i @ substituent on D1 may be optionally
(]%u(gls“t?tﬂf ed wth one or nore groups selected from

(Dyhgdxy;C hadllyl, 61- 6al kyl , Cl-6al koxy, carboxy,

- 6al koxygar bgnyl , carbanoyl, N Cl-6al kyl carbanoyl ,
( -W"Cﬁlié%’é?%{ﬁyf‘)a&%ar bamoyl, C2- 6al kanoyl, ani no,
(%‘%{y@%ﬁ%ﬂéyidémﬁﬁ@ tREidyr G cho@Pskbt dit#BBA RO cAHch A9 adjacent

Z7cycl oal kyl or heterocyclyl group in a R70 group
tonalyetbrocyglici rotganiirgzenudiemiand thad thei satd lyideoxor growmisatiactad to a
t.hi oxqg. subst it uen: and any of the R groups defined
h%tgrrog?'ﬁk?el?%gr%Otﬁﬂugsé‘%&s%%tgioggs a CH2 group which is
attached to 2 carbon atons or a CH3 group which is

ttached to a carbon atom nmay optionally bear on each
Rs & eaclopplependeply salesied Bo@ubst i t uent sel ected from

m no, Cl-6al koxy, N Cl-6al kylam no, 5N-(C

(a?)-ﬁgg%é?’)o%am no and heterocyclyl. A preferred exanple
(6f Cagalkghti tuent of fornmula (H) is a group where q is
0. A particular exanple of a group R70 in formula (D)
I's phenyl. Another preferred substituent group for R5

RP & Qidfupf formula (V1)
(a) hydrogen,
(b) C;-4-alkyl, wherein one or two groups may be present at any carbon atom, or when two

groups are present at the same carbon atom they may together form a cyclopropane ring,
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(M) where R and R are independently selected from
hydr ogen or Cl-4al kyl, or R and R together forma

whonnd/o3mad R73 is a group OR74, NR75R76 wher e PRIHSERTH001508

and R76 are independently "delected fromoptionally
LL ¢ eo drocar byl or optionally substituted
(ﬁg?ﬁgg%l4%é%?oups, and R75 and R76 nmay additionally
(ddamalbgetGes-alkiyt,h t he nitrogen atomto which they are
t ached aromati c or non-aromatic heterocyclic
(ﬁ?ithﬁg"\?\h‘?'@ﬁ?'ﬂay contain further heteroatons. Suitable
optional substituents for hydrocarbyl or heterocyclic
Rgpr.oups R74, R75 and R76 include functional groups as
af eashdndgpsndentbiselectsdyfiniic gr oups R74, R75 and R76
( fourther be substituted by hydrocarbyl groups.In
agi‘&fhi tar, R7 1 and R72 in sub-formul a (VI') are
@))airogryl, Particul ar exanples of R are groups OR where
R is Cl-4al kyl. Further exanples of R73 are groups of
(9) bydigry Gur7akie where one of R75 or R76 is hydrogen
t ris optionally substituted Cl-6al kyl,
(@L@ﬂoﬁg}ﬁ%@gﬁést ituted aryl or optionally substituted
(&, arakoxsH§-4-alkgl,parti cul ar, one of R75 or R76 is
hydrogen ang, the other is Cl-6al kyl optignally
whigtea e Gye 8%m$rpﬁp% erhebYS eﬁyﬁregeep g"hé‘ﬁk‘g% arg pitached form a
heBIoR PN rirfey P whER IHREewb RFLIbs fthh FiperdBihb ﬁhgbﬂhe nitRJgen of the
het er ocyclyl optionally substituted W th hydrocarbyl,
ppechinagingribrdows thearubsigtifianelay e sulissituted vl agraup seliected from
al kyl such as nethyl. In another enbodi nent, one of
RR75 or R76 is hydrogen and the other is an optionally
substituted heterocyclic group such as pyridine, or a
phenyl group optionally substituted with for exanple
Rone selectebfremyr oups sel ected from hal o, nitro, alkyl
h nmet hyl , or al koxy such as nethoxy. Suitable
(aghltcéiﬁﬁlaﬂ%é’uti cally acceptable salts of conpounds of
(Haeytpdra (1) or Formula (1A) include acid addition
salts such as net hanesul fonate, fumarate,
(P gteeraRylor i de, hydrobronide, citrate, mal eate and
e S B B Rl S T C A, R, €1
alkoxfp & -edflkditiae, g udroncthyd iy denxyntetieyl vatymoy of t he
cations or anions. Wiere the conmpound of Formula (T)
or Formula (1A) includes an acid functionality, salts
RPBY sbectbfgemsal ts such as an al kali netal salt for
exanpl e sodium an alkaline earth netal salt for
(a9 hadoigen,®@al ci um or magnesi um an organi ¢ amne salt
f.or anpl e triethyl am ne, norpholine,
(b-)r%?tﬁ%ji pi peridine, iV-ethyl piperidine, procaine,
di benzyl am ne, , -di benzyl et hyl am ne or am no aci ds
for exanpple lysine. A preferred pharmaceutically |
whei B Bgﬁe’ Rand R sarg ligkgd tgrepatnother tadornya hiptgepcyclic ring selected
. | y 0 d
R KRR PR el bR Mo thor POy d ol seleated
frborR e xadrphamaeeipicallyraceptableahlts) hadraes) st atese géometrical isomers,

tautomers, optical isomers, and prodrug forms thereof.
It is preferred in Formula (I) that:

P is selected from
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whi ch is hydrolysed in the human or animal body to
produce the parent acid or alcohol. Suitable
w@basosmseut i cal |y acceptabl e esters for car boxpCT/SEI0NE®1508
Cl- 6al kyl esters such as n#t hyl or ethyl esters,
Cl- 6al koxyrnethyl esters for exanple nethoxynethyl,
Cl- fpa kéﬁoyloxynethyl esters for exanple
pival%ﬁkgxynethyl, pht hal i dyl esters,
CB-SCFéIoaIkoxy-carbonyloxyC1-6aIkyI esters for
exanpl e 1-cycl ohexyl car bonyl oxyet hyl ;
|, 3-di oxol en-2-onyl net hyl esters for exanple
5-met Y1 -1, 3- di oxol en-2-onyl net hyl ; and
Cl- 6al koxycar bonyl oxyet hyl esters for exanple._.
eadh oREWHOWY CWE 70 aiyd WXy @ tlipbn atoth pmyideé tiiap bowhd —at— amFormula ()
carboxy group in the conpounds of this invention.An in
represrat AN PNdsi®e ester of a conpound of the Fornul a
on bF VI WLOG LY 80 A acrﬁff‘{a%énmt&ﬁ, »@hilfbyﬁk? aid8&WRing carbon atoms,
I'ncludes”inorganic esters such as phosphate estérs an
a--acyl o | Ry1= et her s rel at ed. \ds which as a
pr?‘é@%cﬁha@/o% he i n"ViVo u%r@rrgf) rfg?ng glcl)]%f)et 0%ng]?st er
breakdown to give the parent hydroxy group. Exanples
of a-acylox&al&yl gthers, ipclude acetoxynethoxy and

C | y, a8 .

U 35 splegteddtomy CHRo ptBngnd el t Hsqyidedathatwhen thefofigd lipe connecting
Vi e £y -far. :
WY P A LRAE B (R Gl CR' Bl Rl YR A n A e doted tine
coandusing Wit @d b éenz siygle dond,pheny lingddopdd freh KR tadiGRR® ;

(to give al kyl carbonate esters), dialkylcarbanoyl and

- (di al kyl am noet hyl ) -i V-al kyl car banoyl (to give
RIGaLhaEd gsh: di al kyl am noacetyl and car boxyacetyl .

Sui tabl e am des are derived from conmpounds of Formnul a
(fxaryl, or Formula (1 A) which have a carboxy group which
(hgs Eﬁrhv tiﬁed into an ami de such as a N-C 1-6al kyl

HAN-AREFYY Y C1- 6al kyl ) ani de such as N-net hyl ,
ONratdydalkt propyl, N N-di methyl, N-ethyl-N-nethyl or
N, N-di et hyl am de. Preferred conpounds of Fornula (T)
0)drs-Foelealkyl.(1 A) are those that are stable in nouse,
human serum preferably those that are stable

(k?ﬁ£ﬁ8%§% serum Esters which are not in vivo
(nhyderohys-ahk-alkyly be useful as intermediates in the

praoduction of the conpounds of Forrmula (T) or Fornula
whergin anphfteToatyl gF o mussﬂelre TATPThed nhCTg PRy 1% R tipnally
suB&tithiRl THib chd My s @ nfHE pbdti JRViBF subslifedE having the values as

bel ow. Tabl'e 1,anpound No N&R Conpound No NRR Ta%le 1
defioehfod)RABIAER? ; Compound NoTabl e 3 ONRR  Conpound No

NRR1Tabl e4Tabl e 5 Conpound No NRR1Tabl e 6Tabl e 7Tabl e

8Novel tetrahydrospiro{piper2dine - 2 ' - pyrrolo [3,
R™ afll R'PVakS Elichehdeperdendlisviese@fdmaovel indol e

derivatives useful in the treatnent of 5-HT6 receptor
(a) Inysiregead di sor ders

(b) halogen,

(c) Ci¢-alkyl,
(d) hydroxy,
(e) Ci-alkoxy,
(f) C,¢-alkenyl,
(k) -OCF3,

(1) —CN,
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TECHNI CAL FI ELD The present invention relates to novel
conpounds, to pharmaceutical conpositions conprising

wo besosmspounds, to processes for their prepar aPCDSE2086001508

well as to the use of the Bonpounds for the
~0n a medi canent agai nst 5-HIg
(“?)L@‘Sg‘ﬁ’%?‘?‘fﬂ?lg 44 disorders. BACKGROUND OF THE
(n) NslBMTiLeNkdbesity is a condition characterized by an
(ﬁg eﬁﬁe in body fat content resulting in excess body
( —ﬁﬁh above accepted norns. oesity is the nost
() ONRAR''nut ritional disorder in the western world
and represents a major health problemin al
(1) MHA8O:R al i zed countries. This disorder |eads to
“Znﬁke ¢t nortality due to increased incidences of
I seases such as cardi ovascul ar di sease, digestive

(tpisseagéRr'respi ratory di sease, cancer and type 2

di abet es, Searching for conpounds, which reduce body
(WeFGH)Rhas been going on for nmany decades. One |ine of

e h e t4 ion of serotoninergic
“@&?ﬁg%g,’Q??ﬁg?@§§ﬁg1%§§% activation of serotonin
(x)eB€pt,or subtypes or by inhibiting serotonin reuptake.
Thelg_gaﬁ receptor subtype profile required is however
(ot ﬁﬁ % Serotonin (5-hydroxytryptam ne or 5-HT), a
(fYotranyy tter of the peripheral and central nervous
system nodul ates a wi de range of physiol ogi cal and
(abaethphydpi cal functions, including anxiety, sleep

r | ation,. a L O eedi ng ,and . depr ession.

it Bea*Qusd BN R holiash S0 RGBT B e e

witH ey fufth€&Chravico tHadW@en ofdsf Wi, Whes® Wtii Fobmifhql) is a nitrogen atom
receptor, was cloned by several groups in 1993 (Ruat,

aMbth o (h283h BhA€ bBetas (Bl Qa@(ﬁ‘ﬂftrol%eg? Ston R hed 9PR™, wherein
268-276; Sebben, M~ et al. (1994) ur oReport 5:

R? 561258 Ayom Mhdrogereor(i-onlkybansosistl;wed y coupl ed to

n cycl.as nd di.spl.ays finit 0
wﬁﬂ %?%‘lé'ébgs%%‘?% ﬁ?ﬁ?ﬁe%ylc W}zagﬂ S&é‘.”%ﬁé’%’é‘k {Iwe £ a carbon atom
ef fect--of- 5-HTg antagoni st_and 5-HTg_anti sense
arg) by nucl e&Prensat sipgle BeRaseRt dotelgotrdaikem hydiogen opmsthyl; and
m] Enmet ; ) m
VBRE: ARRH Drgihs0 AU BN R RS arf aehsli§%ion fing and B, R and
R{"189 T)depeiReptinhsgbcaedfromt hydugpl, haldgdn, n2ihyl, Méthbkpy

L. et.al. (2001 ur ophar macol ogy 41: 210-219).
“@%ﬁﬁﬁﬁ%ﬁg’Vfﬁﬂﬁﬁﬂ%gﬁggﬁy inity and selectivity for
the 5-HTg receptor have been identified, e.g. in WO
00/ 34242 .and by |saac, M et al. (2000)
wierBUgy ERo of p&iRazRnigla-greupsedagtadHonm! i ndol es and
- Bi cycl opi peri di nyl -1 -aryl sul phonyl i ndol es derivati ves
as novel , potent and sel ective 5-HT* receptor
ant agoni sts. Bioorganic & Medicinal Chemstry Letters
10: 1719-1721 (2000), Bioorganic & Medicinal Chemstry
Letters 13: 3355-3359 (2003), Expert Opinion
Therapeutic Patents 12(4) 513-527 (2002). It has
surprisingly been found that the conpounds accordi ng
to the present invention show affinity for the 5-HTg
receptor as antagoni sts at nanonol ar range. Conpounds
according to the present invention and their
pharmaceutically acceptable salts have 5-HTg receptor
ant agoni st, agoni st and partial agonist activity and
are believed to be of potential



use in the treatnent or prophylaxis of obesity and

type 2 diabetes, to achieve reduction of body wei ght
wanasos7seody wei ght gain, as well as in the trpeat/sERN4/001508

or prophyl axi s of disordeng of the central nervous

system such _as anxi ty, depression, panic_ attacks,

nmenory dlsoyders n|t|ve dlsorders el | epsy, sleep
di sor der nrgralne rexR llnra NnBe eati ng
drsoeder sesgrje conpuls e[ di sor er . psychoses,
Alzher r s dis : Parkrnsp% s di se Hunti ngton's

chor ea aﬁd/orRéchlzophrenla pani c agfacks Attention
Deficit Hyperactive Di sorder (ADHD), withdrawal from
drug abuse, neurodegenera t|ve di seases characteri zed
by |npa|red neyr onal gro and p in. The reduction
of body wetd r g/of b ‘§%Ight ain (e.g. treating
body- wei ght orders) achi eveg, _ingt er alla by
reducti on Qﬂ“ ood |nta As used® her8n, the term

" body merdﬁt drsordeﬁ%" refers to the ' drsorders

caused q¥ an |nba1%n¢e bet ween ener gy |htake and
ener gy exp¥nditure, fesulfi in abn (e.g.,
excessi ve}Agody @@ ht). 8uc podyemer Ersorders
i ncl ude gbesgtgy. VATI $CLCSUR WD 99/ 42465

di scl oses quhonanrdes deri vat Rves gHdtr'bind to the
5-HTg receptor .and that can be used for the treatnent
of CNS disorder such gs anxiety, dépression,

epi | epsy, Biee conpyl si ve di&ﬁgdeﬁs, cognitive

di sorders, A D, anorexira age bul im R'hi zophr eni a,
and drugR do WO 01/3£ AI di scl s _gonpounds

t hat bind tp t he 5-HTg reqeﬁ or and thdtRare used for
the treatmef of ONS disorglers and whigh inter alia
may be used for the treatnent of eating disorders. WO
where8v623 A2 di scl oses conpounds that bind to the 5-HTg
receptor an t.hat ,are used for the treatnment of CNS

di sor der s™an TR %h inter alia may be used for the
treat ment oef1 gat,i ng di sorders. WO 99/ 42465 A3 di scl oses
compounds t hat bind to the 5- HTg receptor and that are
used for Phel:t%da@ifent of ONS di sorders and which
inter alia may be used for the treatnent of eating

di sorders. EP 0 815 861 Al discl oses conmpounds t hat
whien @/ i CHRe RS is-iBditioma Ry sadéctantionh hiad fcﬁ]mzmggduﬁsa r the
treatment of CNS di sorders. WD 99/02502 A2 di scl oses
conpaunds thaf bi nd t oy Ihe 5- HTg receptoﬂ and that are

us f or hePJreatnentN osorders whi ch
intel alia be usédd f th atne t §%_§at|ng
i ders. 8/ 27 di s s co ds that

bind to the 8 ~HTg r e tor and pat are Wsed for the

tr&tnent of RONS di sorsers and ®hich intgs alia my be
used for the treatnent of eating disorders. EP 0701819
drscloses conpounds[Lhat bind to the receptor and that

are u . o
x | x N
. o r X
N \ j\
5/N ]t RBAE j R’ R N—R'
O o I|?1o

wherein :

n=20,1or2,
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for the treatnent of CNS disorders and obesity. US
6,191, 141 andWD 01/ 12629 di scl ose conpounds that bind
WO 00050087834 HTg receptor and that are used for tPEI/SE2004/001508
treatment of CNS di sordersis W03/ 072198 di scl ose
benzenesu} pho i de derivatives for the treatnent of
obesity. No publ’i cations di sclose the conpounds and
their usetalcdodédng to the present invention against
5- HTg rece%%or-rel ated di sorders. DI SCLOSURE OF THE
| NVENTI ON Of€"Gbj ect of the present invention is a
WHERRON s Mctdd @oR@ B RRE)) * . (1) wherein: v is 1
or 2 and P is selected froma substituent of Fornula
(1) and Formula (I'11); T (H (Ill) or P may al so be

el ected.from r i-6-al gvided that Ris
Wi’slieg‘c ed 1?468Fﬁ“i_leﬂﬁ|§6 goup S-ei%teﬂ%%l'or -S(O R, whereinR
(d'i%yg@g@fgt ed fromaryl and heteroaryl and where e is |,

2o0or 3, vis1landRis H represents a single bond
(WiCiz-adkxlbl e bond, with the proviso that both represent

u Q}gﬁds or that both represent single bonds; W,
(CS\%,&JQS%\n Y are each a carbon atom or one of W, W,

(W Bydedxge@h-,Yalkgl, a nitrogen atom while the remainder
bei ng _carbon atons, provided that both in Formula (I)
() &preedlis®lsi ngl e bonds; U is selected from CHR4, CR4

(]@Qﬂ-?- cj%alkypﬁ){‘i_éﬁ%q’ 4hat when the dotted Iine

onnecting-a Ui1's a double bond, then Uis CR4; and
(i) O 4hthoxpr@wi-akyl, t hat when the dotted |ine connecting
and Uis a single bond, then Uis selected from CHR4

and CR R4 ; Rl is selected from (a) G _ -alkyl, (b)

R’ & eddGom:- al kyl, (c) C3-6-al kenyl, (d)
hydr oxy-C*. g-al kyl, (e) halo-C - -alkyl, (f) aryl,
(a) hydrogen,
(b) Cy-4-alkyl,
(c) hydroxy-C;-;-alkyl, or

(d) Cy-;-alkoxy-C,-,-alkyl;

R® is each independently selected from:
(a) hydrogen, or
(b) Ci-¢-alkyl,

R’ is selected from:

(a) hydrogen,

(b) Cy-s-alkyl, wherein one or two groups may be present at any carbon atom, or when two

groups are present at the same carbon atom they may together form a cyclopropane ring,
(c) hydroxy-C,-;-alkyl,

(d) Cy--alkoxy-C;-;-alkyl,
(e) halo-C,-;-alkyl,

R'? is each independently selected from:

(a) hydrogen,
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(g) arylcarbonyl nethyl, (h) aryl-C2-6-al kenyl, (i)
aryl-C,. 6-alkyl, Q C3-7-cycloalkyl, (k) heteroaryl,

w@ 19osa3788peri di nyl , (m N-substituted 4-piperi dP@IBE2004/001508
wherein the substituents are selected fromC -6-al kyl,

(ba}gle_4L lwt eroaryl, aryl-C - -alkyl and heteroaryl-C
etk > (n) heteroaryl-C 6-al kyl, wherein any
(haydrorgiGsls- ad)kylaryl resi due, al one or as part of

not h is optjonally substi t ut
Sﬁrﬁgb‘gﬁ 4R ?\?HO OBps teg%‘h%‘r‘”‘ﬁ% IERER;IY N 1% they are attached form
h&%@&dlfcl%ﬁ&t End' UL GhelthE RIALGSs ﬁﬁmcﬁeﬁlbélﬁﬂné Bhg, th?‘ nitrogen of the

and R are each I ndependently selected from
pllpymzmg eng tijdd pllrars dgempstitafiorOvay kg bybstititedyidlh e gyoup(sedected from
Rg_- 6-al koxy, (f) C . -alkenyl, (g) phenyl, (h) phenoxy,
(i) benzyl oxy, (j) benzoyl, (k) -OCF, (1) -CN, (m
hydr oxy- G -6-al kyl, (n) halo-C .6-alkyl, (O- NR R1O0,
gP) -NO, (q) - CONR R10, (r) -NHSO R11, (S)- NR COR
rssqlsqted@Q)nNR R, (u -C(=0)R, (V)

(a—)%l 4_a¥koi<ycar bonyl

R'? is selected from:
(a) hydrogen, or
(b) methyl;

when U is R'R*, R* and R* are linked to each other to form a heterocyclic ring selected
from pyrrolidine or piperidine, wherein the N atom may be substituted by a group R’
selected from:

(a) hydrogen,

(b) Ci-s-alkyl,

(d) hydroxy-C,-4-alkyl,

(1) Cy-s-alkoxy-C,-4-alkyl,

(k) 2-cyanoethyl.

Preferred compounds are:
4’-Methyl-1’-(2-naphthylsulphonyl)-1°,4°,5’ 6’ -tetrahydrospiro {piperidine-2,7’-
pyrrolo[3,2-b]pyridine} hydrochloride,
4’-Methyl-1’-(4-bromophenylsulphonyl)-1°,4’,5’,6’-tetrahydrospiro {piperidine-2,7’-
pyrrolo[3,2-b]pyridine} hydrochloride,
4’-Methyl-1’-(5-bromo-2-thienylsulphonyl)-1°,4’,5°,6’-tetrahydrospiro {piperidine-2,7’-
pyrrolo[3,2-b]pyridine} hydrochloride,
4’-Methyl-1’-(2-thienylsulphonyl)-1°,4°,5°,6’-tetrahydrospiro {piperidine-2,7’-pyrrolo[ 3,2-
b]pyridine} hydrochloride,
N-(1-Benzenesulfonyl-1H-indol-4-yl)-2-(2-hydroxy-ethylamino)-acetamide,
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(W) -S(O R, whereineis , 1, 2 or 3, (X)- SCF, (y)
-CHF=CH , (aa) -OCF H, or(ab) ethynyl; and with the

w@emsiss3L hat, R' is attached to a carbon at oPCT/SE20041@)1508

B; and with the further prigviso that when one of W,
lﬁﬂeﬂzé%sﬁlﬁ)ngﬂl]%lnﬁ%lu glg- ?Hﬂmnﬁ tyf PG atom and both

represent e sai'd nitfogen atomis
Na(t4t}apbmzint lelelH indudrleylibeRzénesid Enantidchfdroshldrydd; agen or

-al kyl and v is 1. an the_further._. V|sothat
3 e Sl v o oh, gﬁﬂsﬁ%@%?é%&%ﬁehg FHBRNEL om
trﬁﬁgrmgﬁter epresent single bonds, Ris selected from

hydr ogen or met hyl ; and with the further provi so that
when Ror , as substituents onring A and B in

F ted f
porpr i *%&?a Sh s 2EgrEnt prtpRong Posrsdd REpangtatinn oas
coBYo 2QRidn@BAdd dbove! kb%&ﬂphumgdh@mlﬁmﬂg abjey! , hal ogen,
C -4-al kox Cl- 4- al kyl't hi o, trlfluoromsthyl

hyld rr@a@ympt{%(mrhy&a}mn@)pyxfml@ragdd-memwlmam%ee td giked -
F
AR oF 4o b Mo PSR b A AR ana

CF%} rébfctlﬁlh_'f)%,e dechﬁarn@tdwp w&ﬂi aecztrgaliurphoﬂymménde Rithe piesence of
RRR " 1210 RI2 N N 10 0-. .0 .0 N; s if

i fa hasq.

Another object of the present invention is a process for the preparation of a

compound as mentioned above, by reaction of 1-benzensulfonyl-1H-indol-4-ylamine and
bromoacetyl bromide and further reaction with ethanolamine.

Another object of the present invention is a process for the preparation of a
compound as mentioned above, by reductive amination of 3-(toluene-4-sulfonyl)-6,9-
dihydro-3H, 7H-benzo[elindol-8-one in the presence of sodium cyanoborohydride and

ammonium acetate.

Another object of the present invention is a compound as mentioned above for use in

therapy, especially for use in the treatment or prophylaxis of a 5-HT¢ receptor-related

disorder, to achieve reduction of body weight and of body weight gain.

Another object of the present invention is a pharmaceutical formulation comprising a
compound as mentioned above as active ingredient, in combination with a
pharmaceutically acceptable diluent or carrier, especially for use in the treatment or

prophylaxis of a 5-HT¢ receptor-related disorder, to achieve reduction of body weight and
of body weight gain.

Another object of the present invention is a method for treating a human or animal
subject suffering from a 5-HT¢ receptor-related disorder, to achieve reduction of body
weight and of body weight gain. The method can include administering to a subject (e.g., a
human or an animal, dog, cat, horse, cow) in need thereof an effective amount of one or
more compounds of any of the formulae herein, their salts, or compositions containing the

compounds or salts.
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-N.. RB Rl RI2 R10 NR1IO N5 -,10 RI0O N, 8 N RO
wherein:. n=0, , o, o=1o0r 2, p1, 2 3 or 4, r

WQ 2003/03830r 3; when U is CHR4, R4 is additional PT/SE2004/001508
selected fromthe follow ntp groups: O XRN" N R

55 T(rﬂegﬁle%cﬁié Qiehﬂea'ﬂ?d%erén Qin %lso @\ﬁl’udl.: tfd gp of 1de1i1t?fgm§ Jﬂit the subject

erein IS se
is frt weed ,of Me@nendoShe BAET rene}RSr ref];atedldlsmslﬁd embadhyeva rgdwetipn of body
selected from (a) hydrogen (b) C - 6-alkyl, (c)
wéghtyend o bbgy we(gh) ghy. dqufylﬁg agubjeRiyin ne¢@pf sgch treatment can be in
the J6ud%|ment gfl a sui)Je)ct or a heaﬁ{l che professional and can be subjective (e.g., opinion)
or objective (e.g., measurable by a test or diagnostic method).
Another object of the present invention is a method for the treatment or prophylaxis

of a 5-HT¢ receptor-related disorder, to achieve reduction of body weight and of body

weight gain, which comprises administering to a subject in need of such treatment an
effective amount of a compound as mentioned above.

Another object of the present invention is a method for modulating 5-HTg receptor

activity, which comprises administering to a subject in need of such treatment an effective
amount of a compound as mentioned above.
Another object of the present invention is the use of a compound as mentioned above

for the manufacture of a medicament for use in the prophylaxis or treatment of a 5-HTg

receptor-related disorder, to achieve reduction of body weight and of body weight gain.
The compounds as mentioned above may be agonists, partial agonists or antagonists

for the 5-HTg receptor. Preferably, the compounds act as partial agonists or antagonists for
the 5-HTg receptor.
Examples of 5-HT¢ receptor-related disorders are obesity; type 11 diabetes; disorders

of the central nervous system such as anxiety, depression, panic attacks, memory disorders,
cognitive disorders, epilepsy, sleep disorders, migraine, anorexia, bulimia, binge eating
disorders, obsessive compulsive disorders, psychoses, Alzheimer’s disease, Parkinson’s
disease, Huntington’s chorea, schizophrenia, attention deficit hyperactive disorder
(ADHD), withdrawal from drug abuse, neurodegenerative diseases characterized by
impaired neuronal growth, and pain.

The compounds and compositions are useful for treating diseases, to achieve
reduction of body weight and of body weight gain. The diseases include obesity; type 11
diabetes; disorders of the central nervous system such as anxiety, depression, panic attacks,
memory disorders, cognitive disorders, epilepsy, sleep disorders, migraine, anorexia,
bulimia, binge eating disorders, obsessive compulsive disorders, psychoses, Alzheimer’s
disease, Parkinson’s disease, Huntington’s chorea, schizophrenia, attention deficit
hyperactive disorder (ADHD), withdrawal from drug abuse, neurodegenerative diseases

characterized by impaired neuronal growth, and pain. In one aspect, the invention relates to
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(g) C-7-cycloalkyl, (h) C-7-cycloal kyl-C - -alkyl,

(i) -6-al koxy-C -6-alkyl, (j) aryl-C -6-alkyl, (k)
wedosnsmsy/| - C, - -al kyl, (1) 3,3,3-trifluoropr oppdT/SE2004/001508

wherein any aryl and heterivaryl residue may be

a H)@EHOQ'T&' tlré/at%g ks E)fetvgﬁ Jfgregﬁepf}ox?édl?ﬂéeas@%n%?sﬁh &dministering to

4-al kyl't tritluoronethyl cyano;
a Rﬁvj m 1rsmdedcqf eukchf mmnemta)a etﬁﬁzduivmmum bj compositidaydelin¢atgd herein.
-4-2a
ot A 3big gt theprestit npentin S Soisda comaes tprbediiping o

cd¥ThduRd 95 éRtibsedovahd /N6 thdr&diéntCrIJeaTbiditid WA A6 fetically
to a ring nitrogen atom (g) -CO-NR R8; (h) hydroxy,

aqseptehld diluerti r catnier, sapatiatlydooneg in ﬂamoplylms oratmaamh@td)f a5-HTg
to a carbon atom adj acent to a ring nitrogen atom
receptaiaretateddisordgiyto Qcél}eVﬁygﬁ%‘g% of m;?y weight aa]p@f |bod¥ @/)elght gain.
hydroxy-C -4-al kyl, or (d) -4-al koxy-C -4-alkyl, (e)
hydr oxy, provided that the said hydroxy group is not
Dafiriaokyed to a carbon atom adj acent to a heterocyclic
ring nitrogen atom and that the said hydroxy group is
attached to a heterocyclic ring not substituted with

0XO0; T@fdlﬁw@@&bﬂd"@&ﬁ%ﬂﬁ?ﬁﬁﬂly ttﬁ@ﬁ@%ﬁ?ﬁﬁe {)&'ﬁica@l@ﬁ an(% tlse appended

hydr ogen, or I'S selec from
clayaix ogen, (b) 4 aI kyl , V\herel n one or two groups may

S R
branéhed lalil gRtipehak ingdrdie ) 168 ) afomsd Erhibiles of said C;¢-alkyl include
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chain pentyl and hexyl. For parts of the range “C,¢-alkyl” all subgroups thereof
are contemplated such as Cy.s-alkyl, C;.4-alkyl, C.3-alkyl, Ci.;-alkyl, Cs.¢-alkyl, C,s-alkyl,
Cy.4-alkyl, Cy3-alkyl, C;6-alkyl, C4s-alkyl, etc. “Halo-C,.¢-alkyl” means a C;.¢-alkyl group
substituted by one or more halogen atoms. Examples of said halo-C,¢-alkyl include 2-
fluoroethyl, fluoromethyl, trifluoromethyl and 2,2,2-trifluoroethyl. Likewise, “aryl-C,_¢-
alkyl” means a C;.¢-alkyl group substituted by one or more aryl groups.

Unless otherwise stated or indicated, the term “hydroxy-C,.¢-alkyl” denotes a
straight or branched alkyl group that has a hydrogen atom thereof replaced with OH.
Examples of said hydroxy-C,.¢-alkyl include hydroxymethyl, 2-hydroxyethyl, 2-
hydroxypropyl and 2-hydroxy-2-methylpropyl.

Unless otherwise stated or indicated, the term “C;_¢-alkoxy” denotes a straight or
branched alkoxy group having from 1 to 6 carbon atoms. Examples of said C,¢- alkoxy
include methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-
butoxy and straight- and branched-chain pentoxy and hexoxy. For parts of the range “C, -
alkoxy” all subgroups thereof are contemplated such as C;_s-alkoxy, C,4-alkoxy, C,.;-
alkoxy, C;;-alkoxy, C,.¢-alkoxy, C,.s-alkoxy, C,4-alkoxy, C,.3-alkoxy, Cs¢-alkoxy, Cs.s-

alkoxy, etc.

Unless otherwise stated or indicated, the term C,_g-alkoxy-C,;.¢-alkyl denotes a

straight or branched alkoxy group having from 1 to 6 carbon atoms connected to an alkyl
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(d) 4-al koxy-C -4-alkyl, (e) halo-C -4-alkyl, R1O is
each independently selected from (a) hydrogen, (b) C

weo BeoalogsB4 (c) hydroxy-C 2-4-al kyl, (d) PCT/SE2004/001508
C3-7-cycl oal kyl, or (e) - -8l koxy-C -4-al kyl, wherein

grc%u?%aﬁll‘?@ Rng | QB albBH GlRRS E%Ih leb BFsand el Q-QPT(BXjEr d%’ll@ﬁ‘ include

ey are attached forma heterocyclic ring
methvaymathyRethayyoefiy 1, fisy-progopymehplz mlpgthyng;hyd rté)utoxymethyl and

of. th h )
strlghit S Bt rrig PSP LS od o pits e B R s Eleplioryg
a1kfyr0.m dﬁﬁﬁrdﬁéétﬁeﬁe&aie%h@e%ﬂmmu&@)s C 8=altdYLC, Gcmylacyl alkoxy-

t er oar wherein aryl and heteroaryl

Cl«i‘@lﬁ)’d)lﬁbr%lk@@b@t i-allyle €1 wialkexz:Ci 4=adilyCa-6 ﬂh@@g@nq a L Cos

hj.o [ r r

oy R b T bR (o A G LR e,
C4Rilldxh-C\Whaity] L] salko A Cy Ralkan €, RAlleuxg-C ipdlky, ¢t6. each

other to forma heterocyclic ring selected from

pyr LNgsg pHhsrise pasd or gdieatedathsrteimn “¢Chedl K%)tloﬁ?f%?&‘iﬁ aydraight or
braglggerif n%%éiﬁ@gm% lh?v% gfeg%tl 5 E‘% g%élgpt n Bl y§§ @@90 4 Cpgalkeny!
incjwetenenylj ailyl 1,3dimethylall glul bokeng], 1q:pantenal and bmexenyld?wparts of

prodr preferre

e (o g ST AL R ey oL e et i L ey, Co
alk%nﬁacp?-ﬁlk@ d\ﬂ F};—QﬁébﬂiﬁdCI ﬁﬂker%@tac 'Lriké:vﬂ'éémh@d é)s alkenyl” means a

r epr esent bonds; or one of B,
Couiallrepglegronp substitubid by arteeormeoraiand grou@el Evgmméﬁ:smfﬁalaita@wscz 6

t.h in . Formula (I) represent single
a“‘%Bﬁdgau%’ 151 apeitay orm CHR4, CR4 and CR R,
\C[)[] ded that en the dotted Iine connecting and Uis
FEIIETH XA, ?‘H’é‘?? U FSOCR4; and further provided

that when the dotted line-connecting and Uis a single

bon %nlésg BtheHviss sali%s it AL MTERE “@Nd it denotes a straight or

branched alkynyl group having from 3 to 6 carbon atoms. Examples of said C;.¢-alkynyl
include 1-propynyl, 1-butynyl, and 1-hexynyl. For parts of the range “C-¢-alkynyl” all
subgroups thereof are contemplated such as Cs.s-alkynyl, Cs4-alkynyl, Cs.¢-alkynyl, Cs.s-
alkynyl, etc.

Unless otherwise stated or indicated, the term “Cs.;-cycloalkyl” denotes a cyclic
alkyl group having a ring size from 3 to 7 carbon atoms. Examples of said cycloalkyl
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexyl, and
cycloheptyl. For parts of the range “Cs_;-cycloalkyl” all subgroups thereof are
contemplated such as Cs.¢-cycloalkyl, C;_s-cycloalkyl, Cs.4-cycloalkyl, C4.7-cycloalkyl, Ca.
¢-cycloalkyl, C4.5-cycloalkyl, Cs_7-cycloalkyl, Cs.7-cycloalkyl, etc.

Unless otherwise stated or indicated, the term “aryl” refers to a hydrocarbon ring
system having at least one aromatic ring. Examples of aryls are phenyl, pentalenyl,
indenyl, indanyl, 1,2,3,4-tetrahydronaphthyl, 1-naphthyl, 2-naphthyl, fluorenyl and anthryl.
The aryl rings may be optionally substituted. Likewise, phenoxy refers to a phenyl group
bonded to an oxygen atom.

The term "heteroaryl" refers to a mono- or bicyclic aromatic ring system, only one

ring need be aromatic, and the said heteroaryl moiety can be linked to the remainder of the
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Rl is selected from (f) aryl, (h) aryl-C2-6-al kenyl,
(i) aryl-C-6-alkyl, Q C3-7-cycloal kyl, (k)

wedosnsmsy/| , (n) heteroaryl-Ci-6-al kyl, wherei PCESE2004/001508
heteroaryl or aryl residuel alone or as part of

m%ﬂa@flféebrla 9585911 of ﬁ'ltregéd 203lih¥ny thtddd%%g frorgn 5 to 10 ring atoms

I ndependently, 1 n oRe or nore” poSitions Wt
(rsortws or bisgelie, inawhiclyonce nrerewd :measngjaiﬁma @tk dther tharacadbd®, such as

nifipaim U By ARG Srlonipe EXGMDRF R) Pk (G TRyt ind( e fory.
)ﬁrolﬁ' ﬂh&gl,y xa%lﬁl %x@c@ﬂrlkﬁﬂhbzolﬁlkﬁhlaz%'f 1sotﬁéiolm%ﬂﬁlyl

I OX al o-C

], s o el ISP dmu@mmﬂo

1s§1ng§1 %yl 151%201)&83«215 ){}) ;gyv}’@q’g%&ﬁ glo)h\rl\l,‘}}lifgqﬂnohx}ﬁ begljzofuranyl,

digtpbynzofisraglyl\bdnBodibeolpl, BeizAaidxkal, beRzothiesylabératmridzd19],
a carbon atomin ring B; and with the further proviso

berzathiagb, bfﬁéotbmazvlz/bﬁad benzatrigpin Bepups-)If ¢ bicyclic heteroaryl ring
DSRAER LATOPRAIFAL S GagN o) nol bonce the s d

Unless otherwise stated or indicated, the term “heterocyclic” refers to a non-
aromatic (i.e., partially or fully saturated) mono- or bicyclic ring system having 4 to 10
ring atoms with at least one heteroatom such as O, N, or S, and the remaining ring atoms
are carbon. Examples of heterocyclic groups include piperidyl, tetrahydropyranyl,
tetrahydrofuranyl, azepinyl, azetidinyl, pyrrolidinyl, morpholinyl, imidazolinyl,
thiomorpholinyl, pyranyl, dioxanyl, and piperazinyl groups. When present, the sulfur atom
may optionally be in an oxidized form (i.e., S=O or O=S=0). Examples of heterocyclic
groups containing sulfur in oxidized form include octahydrothieno[3,4b]pyrazine 6,6-
dioxide and thiomorpholine 1,1-dioxide.

Unless otherwise stated or indicated, the term “halogen” shall mean fluorine,
chlorine, bromine or iodine.

The term -S(O)eRl ! wherein e is 0, 1, 2 or 3, has the meaning as illustrated by

Formula (V) — (VIID):

O 0]
" o pM \ 11 Il " ! Il
—S—R .‘—S—R —S—R —S—0
’ I Yl N\
o) ’ 0 ) o) R
\Y
V) (VD (VID) (VI

The term “leaving group” refers to a group to be displaced from a molecule during
a nucleophilic displacement reaction. Examples of leaving groups are iodide, bromide,
chloride, methanesulphonate, hydroxy, methoxy, thiomethoxy, tosyl, or suitable protonated
forms thereof (e.g., H,O, MeOH), especially bromide and methanesulphonate.

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where the

event or circumstance occurs and instances in which it does not.
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Ris selected fromhydrogen or C -4-alkyl and v is 1,

and with the further proviso that when W, Wand Win
wo-o00s10sm34{ 1) are each a carbon atom and bot h reQI/eE®N/001508

single bonds, Ris selected from hydrogen or nethyl;

d v i i sq t ; B .
e b ) ey iy SO e

complespemdbatt ik gersed|bodaéal nbn-toric hytinathenbiolgicatigmor otherwise
t hyl., th ,. trifluaronethyl, hydro thyl or )
updespiiple aprbmelydbs bepgussiil dppaetetasy BSeassial a5 e hagnaceutical

ufrom-V- R8N RBN N gco" ~RNRION NRKN R
10 - whereinn =0, , o, o=1or 2, =1, 2, 3, or
4, whbieatoeng” aghRed hereiRdn¢ludesguoptiybaras ofthe airaed didorfdenen

e.fol | ow

oty of S RGaSr ot Tigyinas Bnrd e XiBoral Shebic s RGT Sldbiished.

wher eAfl eMedtr el ovbl adfety ©MnaRtbublRSt a &indl tith cbsfers a
i ndependently a group selected from (a) hydrogen,

therapgutig effgct o dhe treatedsnbiseth Fhe tl(e&pehgi@éﬁﬁ@@y n@y -be o) qeyir(fg %i-e.,
measurable by some test or marker) or subjective (i.e., subject gives an indication of or
feels an effect).

The term “prodrug forms” means a pharmacologically acceptable derivative, such
as an ester or an amide, which derivative is biotransformed in the body to form the active
drug. Reference is made to Goodman and Gilman's, The Pharmacological basis of
Therapeutics, 8" ed., Mc-Graw-Hill, Int. Ed. 1992, “Biotransformation of Drugs”, p. 13-
15; and “The Organic Chemistry of Drug Design and Drug Action” by Richard B.
Silverman. Chapter 8, p 352. (Academic Press, Inc. 1992. ISBN 0-12-643730-0).

The following abbreviations have been used:

CV means Coefficient of Variation,

DMSO means dimethyl sulphoxide,

EDTA means ethylenediamine tetraacetic acid,

EGTA means ethylenebis(oxyethylenenitrilo)tetraacetic acid,

HEPES means 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid,

HPLC means high performance liquid chromatography,

LSD means lysergic acid, diethylamide,

MeCN means acetonitrile,

SPA means Scintillation Proximity Assay,

t-BuOK means potassium tert-butoxide, and

THF means tetrahydrofuran.

All isomeric forms possible (pure enantiomers, diastereomers, tautomers, racemic
mixtures and unequal mixtures of two enantiomers) for the compounds delineated are
within the scope of the invention. Such compounds can also occur as cis- or trans-, £- or Z-
double bond isomer forms. All isomeric forms are contemplated.

The compounds of the Formula (I) may be used as such or, where appropriate, as

pharmacologically acceptable salts (acid or base addition salts) thereof. The
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(e) C3-6-al kenyl, (h) C3-7-cycloal kyl-C -4-al kyl, or

(i) -4-alkoxy-C 2-4-alkyl, R7 is selected from (a)
whyasosmsy (b) C - -al kyl, (c) hydroxy-C - 2-al kgt/SEWD4/001508

(d) C - -alkoxy-C -2-alkyl23 R8 is each independently

Bz&hﬁeéleghcﬁlll)omcelﬁtablehyldhltl@g Q#lts rﬁént(dﬁ)sd ﬁbove a&i: Kighnt t&RQomprise the

sel ected from a2 hydr ogen, wher ei n

therperticallygciiyorgrstonigacibans base Pf%d“é?n %?HVOEB?' thahthgcgmpounds are
a@ﬁ (SRR, BB Qﬁxﬁdeéﬁﬁ?t%% Bés“r‘é@{agerﬁks Edﬁ%é&ﬁ@e&?{: it OM

ey may toget orma cy propane ring,
phmﬂiaoewicﬁlly Zscaptaple, aciddiddifion2akbd kphrgatBg-thbask Kytm with)an
a;%?rlgﬁ?ﬁat? 3(31 %M%ﬂﬂ, %r§1 ag{silf Si'nc & f}@%@ﬁgg& senstul: ass l%l/ rgftge%dchlonde
h&dﬁ-gé Vrofrddet hddo¥én Waﬁfeeélﬂpﬁlﬂﬁ A p%?h&h’@&l&oﬁﬁtd?gé{mc acids

the nitrogen to which they are tached form a
siobtae fomyic ktid, adetig acidpropammic adié hydwxRa@tigaoidpkctio aeid gpyruvic

PR Efieati PR bbb R AR st bR R Bohier i,

tcﬂlﬁéh@ﬁllglﬂirﬁ?@i&ﬂi thétBicRpphdtid adi, Siglubfoabdlicldcifurhavic acid, succinic
i -4-al R12 i s selected from (a) hydrogen or

agigsmglic a%éatrt-mc. asidRertric aqd, sahieylRacih e-antipRedicyls %,q(a@)rpamow acid,
b@&é&&rﬁc&? QR 2RSHEHReNE G &?ﬁ% t?g%h ﬁ&%ﬁg (E)%P@ms are the

s@i:hlilﬁt pdtaﬁsggn (k;:rﬁlcalng E;ltsparREsa‘iite hemtwﬂnﬁﬁoeﬁmcaﬂla)acbwmg gmines such
as, for example, ammonia, alkylamines, benzathine, and amino acids, such as, e.g. arginine
and lysine. The term addition salt as used herein also comprises solvates which the
compounds and salts thereof are able to form, such as, for example, hydrates, alcoholates
and the like.

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, parenteral or other mode of administration. Pharmaceutical
formulations are usually prepared by mixing the active substance, or a pharmaceutically
acceptable salt thereof, with conventional pharmaceutical excipients. Examples of
excipients are water, gelatin, gum arabicum, lactose, microcrystalline cellulose, starch,
sodium starch glycolate, calcium hydrogen phosphate, magnesium stearate, talcum,
colloidal silicon dioxide, and the like. Such formulations may also contain other
pharmacologically active agents, and conventional additives, such as stabilizers, wetting
agents, emulsifiers, flavouring agents, buffers, and the like. Usually, the amount of active
compounds is between 0.1-95% by weight of the preparation, preferably between 0.2-20%
by weight in preparations for parentral use and more preferably between 1-50% by weight
in preparations for oral administration.

The formulations can be further prepared by known methods such as
granulation, compression, microencapsulation, spray coating, etc. The
formulations may be prepared by conventional methods in the dosage form of
tablets, capsules, granules, powders, syrups, suspensions, suppositories or

injections. Liquid formulations may be prepared by dissolving or suspending the
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(b) C-4-alkyl, (d) hydroxy-C - -alkyl, (i)
- 4- al koxy- C2-4-al kyl, (k) 2-cyanoethyl. Preferred

\V@mmmmmmds are: ' -Methyl- ' -(2-narhthyl sul phpembg2004/001508
, -tetrahydrosplnb {riperidine-2,7" -
acﬂ¥% glfﬂgfr%%ﬁ% p ny cﬁhﬁ%hltﬁg 08&&5& FT'aﬁil%'es afid %Mlmiy be

um&ﬂemaahwdmoemﬂmn@pmper|d|ne 2,7 -
pyr rlglragt{.mh%r a§$§ f dllggqe g%aﬁt)%g pcl r(r)n[-:tlhggé of makmg cmeounds of any of

the T&{r{uﬁ%ﬁféf&@ Qérﬁﬁr{lﬁ df?erabt%g‘ﬁf y2oné or miore of the compounds of the
pyrrol o[ 3, 2-b I ne} hydrochl oride

forhulhe délyieated h@r:g:m, hmcéu@mg ey prongsisys- dehnqatedo'herem, The eerthgahinds of
th?] %’Jﬁ%‘iﬁqﬁ{’gﬁo Srg rrgay € prépared }¥§, o2 EA ar[a?dgy w1lal Xnventlongl methods.
N- (1 TR eR 8% Web @bl abbbd Iﬁﬂfbe darbibd owd-tb ZnRyadoRpoual BY the
u

am no) - acet am de, - Benzenesul f onyl -
inyentied din the- fym} 059 fr,eg basepryp ap agid @ddltlon salt. A pharmaceutically

ac'h\léx}éélblg h&ﬁg 8‘@1&1 sal”na&r l5'[3 oﬂgﬁled byydlgsgl%ﬂ{getﬂg ?1%!3 i)gsréqma%ﬁltable

orgarfi€ doliait layd nhﬂmgl ths sbliitiory With Gn dcid, Br-dcedrd aoedyith adﬂ’vbﬁlmnal
zo[ e] i ndol - 8- am ne trlfluoroacetate Anot her obj ect
PfP?Fé‘“fﬁs dHEPaIgastd alditian st framelase pIpPuids i %Stqf&ﬁdltlon

sa?&??n gagy&@rﬂéug§gjmgﬂgd above, conprising the

ng steps reacti on of
2- ( 2Fet dwimmfrf?mvﬂh ¢l)amay possuss hyé i pereahimbeatb@raoms, and

the%mgy ﬁ{elr%lfﬂgfol}e ?,lﬁg% ]B]tb% fqrm (}fé)_pgca} isqers, €.g. as a pure enantiomer, or

as'th@E 3¢ gﬁéﬁh@ﬁfl’éfsctkd@:%ﬁlate% 3Rk ZiXt8RGCohMAMiAg dialereomers. The
product fromstep a) with an aryl sul phonyl chloride in

separetign eSmixtwendf eptisakisomprsde. hbtralrkm]r@ enangpmersds pieddaawn in the
%n\élgng% gr éx% a#to Ibg etgeveél%r IIrpCbIOR sliaqflza?lgp%f silts with optically

activ® @shzal) SlUidE QAW chridmatsiedphic sépamleﬁe oA BHirdlrconpaset yl
brom de and further reaction with ethanol am ne.

Anot Hisrchepiicads ussd 1 the sytstimioutes ighngad hesein mpwdedude, for
o1, 49, P RELR o SR TRRUR R0 PO R

reglieinysd The BidthodkidEenibed tﬂ}dvledmiy Bscoadditiamatli mcﬂlrcbs;eips,eelthér before

0r§%ﬁgi RS f%aﬁ%ggb?&@mf% H}&E?fﬂ%m of r%ﬁ%%%ﬁ@b é)rotectmg groups

in TEdUr kO BRiEh AN YRoW QYntHESs bMtht BEHARNS el%@l@@itﬁhl VYarloR§ sifiRetic
in the treatnent or prophylaxis of a 5-HTIg

steps crgt ey per e th an @@mjﬂéﬁ: sequencgchiioedes tcr gide the dssired compounds.
syistis Bl FRORim Rt NG bRt HE eBuw Bah T pfie) Fiaflion and
depRITEItion) MA@ in synthesizing applicable compounds are known in the art and
include, for example, those described in R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective
Groups in Organic Synthesis, 3" Ed., John Wiley and Sons (1999); L. Fieser and M.
Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994);
and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and
Sons (1995) and subsequent editions thereof.

The necessary starting materials for preparing the compounds of formula (I) are

either known or may be prepared in analogy with the preparation of known compounds.
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conpound as nentioned above as active ingredient, in
conbi nation wth a pharmaceutically acceptabl e dil uent
woeoosmssBer, especially for use in the treat nePCT/SE2004/001508
prophyl axis of a 5-HTg rec2ptor-related disorder, to
Theoduse kel adUfcdguencyodt dosaie ofehgirtecidiedonipoiadyiliveary ldepending on a

val%gi{%ﬁ&g;sqgélg@g% ﬁgftpé)?%ﬁtpfg) t rs%gﬁﬁhﬁ%)rrﬁ\églﬁf ée?g{l]plio%d? the metabolic
stabifidySihi Mhetd OMcBor of it ERBFRINGAT the phadred a%é'o, gg&&i Qfei gﬁl?,%eneral

achreve reduction of body.w5|ght and of bo wei ght
heglihysex;Thet, modheuad tan of admindsiratidnd ratest{ €x¢rgtion, sirngg combination, the

subj e e. g... u r ani . C €4.:
R 551 alonds BEPERAE ar P ERL g iy
dﬁ@%&nﬁﬁﬁ@ﬁ&&%l@fra@@frcﬂﬁ abdig 0f00i g fReabder B00mg ipbekilo of body
salts,” or conpositions containing the conmpounds or
weight, edminéstered Fioaky aranylfiplytie dosrsr @B rframAbAtIP ] Mg te gout 25 mg
¢ oo of i b . o
BR85S B o
chaedi.eve reduction of body wei ght and of body wei ght

gain. ldentifyjng a subject in ed. of. such treatnent
canl 5ényshtion éwil aawérftlrt%?r 1@&%@&'@& thg fol "ﬂ%%_fl%'%e’é?‘ég Examples.
pr %tﬁ%@k&ﬁ? Ex%ﬂﬂescﬁmo@ SrStotetohlt¥ifed (@8 ntbrely AR HaBR, a84 not

obj ectrve ., heasurable by a test or diagnostic
limniztinec)f thetreotaireter objhe discluisutetin apy weg nhatsaeeant Wathontsfugther

t hod far, the eat nent..or. prophyl axi s ,of - HIg.. .
cIbaiity 1 by et oo bl ipGhERn Fug bastadafis dechftion heren,
utiRRAYh e iRk G tolfchill v egtdht. mijpnmm&ﬂaab clheimpérkinese hereby

adm nistering to a subject in need of such treatnent

ingerpefatasichy reéerenpgumthesfentiredbnpound as nmenti oned above.
Anot her object of the present invention is a nethod
for nodul ati ng 5-HTg receptor activity, which

TABIE 1 ses adm nistering to a subject in need of such
treatnment an effective anount gf ?1conpound as
menti oned above. Anot her objec‘?i t he present
invention is the use of a compownd as .nentioned above
for the manufacture of a nedi cd t for use in the
prophyl axi s or treatnent gefNg g receptor-rel ated
di sorder, to achieve reductfonjof body weight and of
body wei ght gain. The conpou as nentioned above nay
be agoni sts, partial agonistg or antagonists for the
5-HTg receptor. Preferably, the canpounds act as

par t iIEXAldbi st s of antag@ﬁists for the 5RFg

rocont or Eyveannl-ac

central nervous syptems as anxj ety, depressiorn,
pani ¢ attacks, nmenpry dis ers, clognitive disordgrs,
epi |l epsy, sleep diksorders, maraine, anorexia,

af L _1LITo vraoacaontlay » ol o+ od A8 e d
—T CTC Pt UTr— CAAOrTpT S o Ul J- Ty T eCTCPrjiuTr — 1T T atcu—ur SUI ers
are obesity; type 11 di a%s; di sjorders t he

di sorders, psychoses, A y mer ' di sease, Parkijnson

s di sease, Huntipgton ' chorea, schizophrenia,
attention deficit hyperactd.ve disorder (ADHD),
withdrawal from drlig. abuse neuro i

bul i m a, 2bi nge eat) ng di s%..der s, opsessivél conpul §i ve

char act eBi zed by inﬁaired?ifuronal growt hH and pai(n.
SN~

Br

Sz
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The conpounds and conpositions are useful for treating

di seases, to achi eve reduction of body wei ght and of
whoag/osmsght gai n. The di seases incl ude obesi t BCT/EEe4/001508

Il diabetes; disorders of 2he central nervous system

such as anxi ety, depression, panic attacks, nmenory

di sorders, cognitive disorders, epilepsy, sleep
Mdiheds der s, m grai ne, anorexia, bulima, binge eating

di sorders, obsessive conpul sive disorders, psychoses,

Al zheimer ' s disease, Parkinson ' s disease,

HUNH RldaPmagfetie HYoRRnceINMR PRI '80 NVIRA 8 Bédofdd on a Bruker

deficit hyperactive disorder” (ADHD), w thdrawal from
Adivange BXFXs4Q0 apectrmd@gea’c dpailiand 180 SddEasresrstinely el spastra were

R A L A

(IRY §peeith ek @Ebrdé@é@ APeikiR ERferBp2e@®@ 1000PTLIR $@ctrophotometer.
adm nistering to a subject in need of such treatnment

loggpray mass spgetremein@Id) speetpsieabirnedeen »BerkinERered . 150EX

mﬁg%gﬁf é?éreﬁ:c&gtetlﬂla%s H{egsﬁﬁ%eﬂtg ﬁ/%ﬂa Sﬁe?ﬂ)njtn%d 8n g(ﬁgﬁ}ﬂla&s LCT
nmprising a conpoun a I one ove

daspbt] MeparmtgsreeldPIe@MS s pe;rfhmfmltormWMdrmvacromass Platform ZQ

SRS G S BI A ACH 5 CHreolirang Ra5omep. cicite: Ml Yrater,
ME@N%GB%HLQME@WWI %@Fﬂ%d sygzeﬁ@b&g&a MEES T i blumn

wel ght™ and body wei ght gain. Definitions The
( 19m50rmw) reduenist MilltQ water,sVeCN aag @{I%H(E@i(dgﬁmM) Ahelytical HPLC

10 BR  RAE518 Chyd  tg pvc u

(s?é?&ﬁq?selﬁerﬁ INHIBO!0. p}z,TpAaam st mineﬁtrapmlmy 'w@ﬂ: ferfed on a
ar bon at ons. Tg;es of said Ci-6-alk

Vane Eligstramenty Prepaetive flash-chrapaipgraphiowpy pgjgjqrmeﬁ _olegrpk silica gel

ec-butyl, t-butyl and straight- and
aLé@Réﬁ@égcRgin pentyl and hexyl. For parts of the
range "Ci-6-al kyl" all subgroups thereof are
conte ated such as s-alkyl, C.4-alkyl, C
EXBERWWEH TAL al kyl, C2-6-alkyl, C2-5-alkyl, C2-4-alkyl,
C2- 3-al kyl, Cr- aIkyI, et c. "Fblo-Ci-6-aIkyI" means a
O -6-al kyl group substituted by one or nore hal ogen
@yhthdsiootpl’ anethyl- B’ (5’ Joddt@r dhydvospikofpiperidinele, 72-pyrrolo[ 3,2-
quoroethyI fluoronethyl, trifluoronethyl and
blpypidineri f | uor oet hyl . Likewi se, "aryl-G-6 - al kyl"
means a C -6-al kyl group substituted by one or nore
aryl groups. Unless otherw s ated or %pdlcated t he
term "hydroxy-C 6 -al kyl" otaes—a str or

branched al kyl j/jgRoup that has hydr oge t her eof
replaced with . Hes of saikd hydro - 6- al kyl
i ncl ude hydr oxymet hyl , g y hyl ,

hydr oxypropyl and 2- hydro V- yIpr RY Unl ess

ot herw se stated or |nd|cated the ternH"Ci-6-aIkoxy"

£ ommiees ¢ 4B Abagingras Zﬁgﬁz"@"ﬁ%ﬁ;éﬂé’r@%%;?ﬁ 483, 1953;
w'a%l, Yag, Pfrﬁm%ysg B! 1uRYy (9.6 épgvoﬂ%r) aﬂdSpnﬁn@wafazm 4-one (9.85 g,
utoxy |1 SO- utox sec- but ox tbutoxy and

87smnml);ph1tbenmmd (tﬁ(hmbh Bids chhtqb)emapggatmdhexmuy Theodry residue

wBRSBT et B R0 e BT Ly AREALEG T3 haded o

the methanol solution at 0 °C (ice). The cooling bath was removed and the mixture was

stirred for 2 hours at room temperature. It resulted in the appearance of a white dense
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al koxy, 1i-2-al koxy, C2-6-al koxy, C2-5-alkoxy,

C2- 4- al koxy, C2-3-al koxy, C3 6 -al koxy, 4. 5- al koxy,
we@bms/obisbL£ss ot herwi se stated or indicated, theCct/SEWH001508

- al koxy- G - 6-al kyl denotes27a strai ght or branched

pr?{:)iblg%x. eglﬁ?e rlil@ r%gvgsrh%fq[ gVe}r?l%ﬁtta(f a . ar’gﬁ ?11%% gﬁgt@ S ?{iitered

group havin rom
arfdxdagsplved nﬁJﬁmﬁﬁiadam@mﬁUf Mﬂ}l-ﬁrr\@ataﬂ @W%) Mok Yeeinic material was
met hoxynet hyl , et hox i So- propoxynet hyl
exﬁra@,t@gl mmﬁgl@)ﬂ)apetat{e (E,Q&/ )hé p ogqawsp(h,a%ﬁsgmre cgrﬁgmed and dried by
fbﬂ?ge& B?@ﬂf:@@gaﬁﬁ% P&Bg%% wg%béhrngg{ltéé %1 eerrtglé&cg ?29 Cesidue was
tricrated Rpthadoddlethyiciterase, Gltesed ahl twayheﬁ lgl-rairinylh], amount of cold ethyl
G - 4-al koxyi -al kyl, i-3-al koxy-C . 6-al kyl,
aqet-aﬁitglykégy-d@("d‘yg)lq{ywod%é 6-al koxy- C] . 6-al kyl, C2-5-
al koxy- G - 6-al kyl, C2-4-al koxy-C . 6-al kyl,
C2- 3- al koxy-Gi - 6- aI kyl, C3-6-al koxy-C6 -aI kyl, C.
Gelaflrzidomxh(@i foﬁﬂa:l dypthesis of al’ fooethyvlCl’ 4’ Sil6k-\t¢trahydrosp1ro  {piperidine-
Unl ess ot herw se stated or
kenyl " denotes a straight
or branched al kenyl group having fron1 2 to 6 carbon
atons. Exanpl es of said C2-6-al kenyl Nucl ude vinyl,
al lyl, 2,3-dinethyl gd | yl, 1-butenyl, ent enyl , and
1- hexenyl For parts o th@rsba(ﬂge " gkenyl " all
subgroups thereof ace/aont ed
C2-5-al kenyl, C2-4-_ Al Kényg,oiCap- al ke
-aI kenyl , 4 5 -al Kenyl ,/etc. Likew sel,
"aryl - C2- 6- al kenyl'N"neans a C2-6- aArk-s&yj group
substituted by oneHor nmore aryl grougs. Exanpl es of
said aryl -C2-6- al kenyl include styryl and cinnanyl .
TheA sespensiaxof't- Bhe(ﬂﬁt(deéo hig esgnmbl)em migdras i (3omL) was added to
indicated, the te denotes a straj ht

thg mlbﬁ%%%dnehkwyﬂ’ a’p%dstrﬂwr%glr? frapRrsling2.4 P4
o, R Rk T OHS ALY BB s g ot

diENERON Wead- o@s&rlvgd’ nydo °%fbu&u&gtsme 2ddifieh 80 fhedofresponding sulfonyl
cont enpl at ed such as

chleridey(hyA mael)dn JHE @FymLEThe-mixkyeywas paidly-heated ynihe boiling point

an%éger%é{)(r:o;l/ % oa? }r(ehal% (g\%lzlﬁgs}ggvt\/%sdpco@%ﬁd! anj %gxie gxtracted Wﬁﬁ n?hé/l acetate,

dréedr (KRQOS) & efvépcmat%dt Dhe/prodiidd @srasadoqmd bﬁwmh%r(ﬁﬁatsg’aﬂly on
cycl oal k@ i ncl ude cycl opraopyl, cycl obut

sif gpcgeé e@T);Idlg:ﬂéx eylﬂQQ ﬂg,qogmu@% hesxgﬁ@by this method vary
lkqhgpsy! . For parts of the range "C3_ -cycloal kyl"
ﬁg'?{qgggbgr/%ups t hereof are contenpl at ed such as
C3-6-cycl oal kyl, C3-5-cycl oal kyl, C3-4-cycl oal kyl,

-7 | oal kyl, C4. 6-cycl oal kyI , CA-5-cycl oal kyl,
E&MPI@%& oal kyl, C -7-cycloal kyl, etc. Unless

ot herwk§1-$i- @-ﬁgplﬁ'hylsﬂﬂiﬁbﬁS'EQ’ 4t 596’t-f%'h@hyaf'()@plror{ﬁi‘p%lzﬁlne-2 7°-
to a hydrocarbon rihg systém havi ng at | éast on

pmomm,ﬂm]pynngneﬂmlmchbmfe aryl s are phenyl,
zgent al enyI [ nde

i,ndan
3 mepfiost e@f}lma W<ﬁ79%ﬂ% Afpthanolsh$ 21252.50 (m, 4H),
nt T.
2'2%) r onZ’Iy%'yﬁgggztt |2?f %lﬁeaz T&jgigﬁ J ’7'3%‘;(%21;%1} JPjee?ézfstZt)b7';2 (dg, 1H,
J BhelisyHz)g7.880dd aR d e 1.86 Ha, ox $98HA 1199-8.02 (m, 1H), 8.09 (d, 2H, I =

8.98 Hz), 8.11-8.15 (m,1H), 8.67 (d, 1H, J = 1.73Hz). HPLC purity 96 %.
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The term "heteroaryl" refers to a nono- or bicyclic
aromatic ring system only one ring need be aromatic,
wanasosm3sai d heteroaryl noiety can be |inked POT/SEE®04/001508
remai nder of thenol ecul e vi8a a carbon or nitrogen atom
ing, and having from5 to 10 ring atons (nono-
E%?m%?%%gllc) in which one or nore of the ring atons
ar e4’€Mhﬂiyl-tl hétrbeahbphienyddudph asy)Al ’14° 56 tetsal ydirospiro{piperidine-
gen_and sel enium Exanples of such heteroaryl rings

2»7 nevrcr@@[ﬁﬁrlglpyrlﬂw @Wrochthrl%w oxazol yl ,
2é§°xaz %/terlallwrgsg,faog 'é{"HIWh? b Hz, 1219@ é%‘ ¥h5-1.50 (bd, 2H)

pyri nyI pyra
Hgyllrvazps?, mtle IMQ|2)I|HZ)I 5,05 (bdgHrlz, 36 (agpk, lm)l 2. 45 2.55 (m, 2H), 2.59
i soi ndol i nyl, indazol pyraz

(gDt ws Yososiontls 2Hd ¢ eqrypt Z@Bnéé}{i@ R0 =56 )7 15 (@, 18,1
3 b BT PREQE fHT 2ee AENZR I NG I 3 SR H MO plly 05 %

benzothladlazolyl and benzotriazolyl groups. If a
§C|IC heteroaryl ring is substituted, it may be
dted in any ring. Unless otherMAse stated or

'”dd %Te 1‘- -b}&‘ﬁnﬂ‘z ﬁﬁé ﬁ?x;i/yl?dﬂ ) TPlsels L0 a

nonarona , parti or fy sat ur at ed) nono-

teuahlydcgsq)im{pnplengnmrlepymm[mg hﬂ]pyndih@} hydrpchloride W t h
at | east one heteroat om such

as N, or S, and the
234mgiohnaterial Was ok #M&(@%M@ Msgsdsbé 1.40-1.44 (bd, 2H, T =

(DB FEROLELGE A1 010k | FEL 68 01991 M 0, g - poso i, 24525
(ra,zm)l, 0i4032.46 (ay,21D), 288 myﬂp,t PH), r?J;ﬁﬂ (app’ k, 2H)s. aazaul iy 3.46 Hz),

75308 St a2 e (0 i EuROR Rt oot s Hebpt £ it 1 =3.84

HREr L 7 3BHAXE. %g&g 150rm 4195 €15, 7 S99 L7 OCEPTO purley 9884 €5

of heterocycli rolps containing sulfur 1 n oxidzed
fform i ncl ude octahydrothi eno[ 3, 46] pyrazi ne 6, 6-
1,.QXx] and thi onor phol i ne 1, 1-di oxi de. Unless
ngﬁgégﬁée stated or indicated, the term "hal ogen”
shajsl lf-l(zlﬂhbﬁ‘ﬁsul%hbﬂflbﬂeél’ @r@r&ﬁsnwrdsﬁﬂb{mpeﬁme-z,w-
term-S(O R, whereineis 0, 1, , has the
pysak[ 3,3-tdpyridings hydeasildyydeFor nul a (V) - (M11): 11 > -

6188 o ails T asiselvien HougTR PIm M FoVedand BB 5@ 2 1 =
?'PP HeRAMd (a€ ot gR! ?9@@&5“21 83(%05111}52 2552@@?41%}3& 40-2.65 (m, 4H),

eavi fig groups are e, brom
2.6 (dpgon & 2H) ph 8 betpe, €, 211;1);J|6<J’b9y(d h&,theﬁy% H#A)j bhﬁ(d}di'y,l 3.22 Hz),

72889 1HE 53V R B 0. 2Rd G FRnset fert ade ), 810 @d
1H QP ugngl7, 761 1 29 Plzh. el ¢ purifyBsms. t hat the subsequently
descri bed event or  circunstance may but need not

occur, and that the description includes instances

'ngﬁmfgthe event or circunstance occurs and instances

in which it does not. Pharnaqutlcally accept abl e”
nmeans bei ng useful in pr arlng a pharnaceutlcal
conposition that is gene ¢, hon-toxic and
nei ther biologically nor otl ﬁ

R1
| Example | Chemical Name R’ |R* R |




undesi rabl e and i ncl udes being useful for veterinary

use as well as human pharnmaceutical use. "Treatnent"
w@s00sm&m3her ei n i ncl udes prophyl axi s of the naP@OSE2004/001508

di sorder or condition, or ®nelioration or elimnation

gof —the N'(?%e‘ﬁ%r{egﬁi‘f&#l LPEL ?fd oPEETMESRbIITSet— AT

ef f ect an arount.©f a|corgpound

t hat c Fzg%a’ [Rer E‘EQEEH‘F’@ ef fect] onStHe treated
subj ect? PAEAG her apeutic effect rm@e' obj ectiMve
(i.e.,|nmeasurable by sonme test of rker) crozg
subj ective (i.e., subject gi ves an indicatifon af or
feels an effect). The term"prodnug forms" |[nedns a
6 phar magpiBegiamadlfongl CHAhadlLeyer ilvaD vg, sughyas an|H
ester )% yrifin- 201 QghindVhi ch der| vat ilve \s~bi ot|ransf or ngd
in the odytoformthe active dnqu Ref erenée i s npde
to Goojrran and a I rran 'S, The Pfa@cbl ogi cal basi s

TvBiotr aﬁs@g)r‘%{?%"&ﬂ ﬂfﬁ‘B‘Iﬁf’é’y 139 W16, af q;” he H
O gani ¢Ylirarsnssyliongmids yg Desi gn andsDr Act b
Ri char jh)B‘.m(Ehl(PWr man. Chapter 8, %(Ac adem C
Press, {Inc. 1992. |1SBN 0-12-64373 fol |l ow ng

abbreviations have been used: CV rreans Coefl|fi ci ent opf
g Var 1 at | ai4-IMEPIpReanssuffoiiNyT  suUT phogy dg, [EDTA means
ethyle 1@d'8me&§h§cﬁs r3@PG§Izbfe jebd,| EGTA\MEars = NH
et hyl en ?Jﬁ&r Oﬁé‘ ﬁ&ﬁm trilo)tetraace.c |acid, HEPES
means 4 hydr oxyet ) -1 - pi perazi hangsul foni
acid, HPLC neans hi gh perfornmance |iAguid P
chromai ogr aphy, LSD neans |ysergi|¢@ci d, di|ethyl am de,

o VeUN MeRig B‘&%ﬁ&h%h'lelH?tﬂélﬁears el arrtiariQi- Ty
Pr oxi m%h 'iil 1S @ot ass\\y tert-bu oxi fle,
and THFd h %é{ uran.’” Alll _igomeri g

. me uoro . ‘
possi bl e”('pure enan orrers di ast -«@» S, t oner s,
racem ¢ mxtures and unequal m xtjures of two
enanttoners)—for—the—conpounds det-nmeated—arewttin

the scope of the invention. Such conpounds can al so
Séedt 1 as cis-- or trans-, E- or Zdoubl e bond i somer
forms. Al isomeric forms are contenpl ated. The

conmpounds of the Formula (1) nmay be used as such or,
where appropri ate, as pharnmacol ogi cally agce ;able 4[
OgaPts (aci d @ %ase addi ti om,sal ts) theHﬂ

&m;r nacol I y acce‘ bl~,§ addltl sal ts ©j\>
Np

—- mpeut i ca t|ve non= o>€‘ic acid a as N L0
addi'fi on salt f msOthat t he o rrpounds areo e to

form Conpounds t have basi operties ¢ be

converted to thei

Legend to Scheme 1: i) N, N-diisopropylethylamine, acetonitrile, heat; ii) H,, Pd/C methanol, ammonium

H

formate, room temperature; iii) bromoacetyl bromide, NaHCO,, CH,Cl,; iv) ethanolamine, KI, ethanol, heat.

INTERMEDIATE 1
4-Nitro-1H-indole

p-Toluenesulfonic acid monohydrate (0.10 kg) was added to triethyl orthoformate (8.00
kg) at 111 °C. The mixture was stirred for 5 min and then 3-nitro-o-toluidine (4.10 kg) was

added portion wise. The addition is slightly exothermic and the speed of addition was
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pharmaceutically acceptable acid addition salts by
treating the base formw th an appropriate acid.
wex@spsmsy aci ds i nclude inorgani c acids, sSuchP@ESE2004/001508
hydr ogen chl ori de, hydrogei® brom de, hydrogen i odide,
adjldtpdiy dvoidalettihe tROREPRAINIE fAChEowand OrpatddithRgitiise was 65 min.
such as formc acid, acetic acid, propanaic acid,

Dﬁyﬂg g)@yagég{opcfog@p@] ethprelistagts é% Fb@tﬂl Wﬁl N thé:chgmon was completed,
r}f&%loh ?m?ﬁxhéjwaﬁlsﬁllléél ﬁ%{ o uIFP ﬁsu?é:fo&i 70 ‘ﬁgﬂlat ?25‘%‘@ % total 4.5
enzenesu oni ¢ aci nes oni ¢ aci

Lnﬁtethﬁnﬁswsphﬂmed ofilC thenttm ﬂisukbatmmcspmd:slawecﬂdoxi/mrmbmmn (800 mbar

aci d, u00|n|c | mal i c.a rtarjc .acid, citric

—-489 gib equayp cffrwh%th&rﬁlﬂﬁ%aw é@ae. stillafign was abqreed when

@bf’ 6Lbr%ﬂléﬁieﬁ i g%aé’&c ?ﬁ@fe%ct?&i fidad &J%thluféﬂewlth N,N-
enplary base addition salt forns are the sodi um
dm@dﬁ]rmamldﬁmmmgdl)tasd cavldd sad3 ¥C.vDiethyl oxalate (4.20 kg) was

euti cal accetablea nes .su for . )
oBiEn B B Heseine ARG A B DR E A RLNEF aged gorionwise
whflk €8 u%lﬂa@ téfperBufh betk &in§1$5 aNOrHeyRldRN tIHEwhes SMmin. After
addltl on salt ‘as used herein also conpri ses sol vates

cqmplet¢dtaﬁé1t19mfp@ iragsomwas sfaradsat Ao 6t foal @ mip Ehergaction mixture
Wta% {hn}m é&lgﬂg%?dt%rl (96 Lj gfgég °C{1K19erﬁ58§ct cﬁg? I?z?eld?llt%lgﬁg ﬂ{%daddition.

Aliftay esuiling o 20 eCf the Iilil:ticﬁlbledas 1l«b1@teﬁ lmaralmge;hb ifittat. The resultlng product
fornmul ations for oral, re @garenteral or ot

caksaeasgyashethivith 26 Lagf wafer @wzﬂwé 89 "€ ayhikesppiying %‘r@wum The

Pl Bl 90 ERRUPR, e BL P ORAE0D KBaZ SSEET 6 pom 7.05

(&; 7R 9B HZON &) i@t/ RTaB Heal HpXas pd,ek293 Hxarm) B89 of, /~7.32 Hz, 1
exci pients are water el at i um ar abi cu | act o
i AQMAd, 5506 Moo &1 Dol d). SCANVR 0ot BMSEAD 3 ppm 10111
dy t
QrEBB LI LRI TP B IS e Pt 1 ©

158 k2 (s, Bh 3p@omail1atj.ons may al so contain ot her
phar macol ogi cal ly active agents, and conventi onal
addi tives, such as stabilizers, wetting agents, _
H‘é"ﬁERMEDIé\rTsEZfI avouring agents, buffers, and the |ike.
th n A5 conmpounds i s between
f‘%ézeb g “g‘/ﬁ% 'I"P% ke %Jri&élgar at ion, preferably
be ween 0. 200 y, wej for o
Apsgﬁlgmogﬁ it hialera 49 B o i (iSenke S rpigd to 81°C
']ﬂﬁbpﬂoﬁyl@fh@r%ﬁlﬁé (I‘Pﬁ}ﬁgg 92[56}3(8@8 1@9 ma@'aaﬁ&ﬁfo'llgﬂled 2@ portion wise

formulations can furt her prepare known net
addigén a&beglzmm&nyd) nhlondmsso@nmcmddnmnxf dmmrmsmlﬁmyl chloride

35 84 VR bt B bR T i s L PR 2P SFB6 Bhoaaivion

tiARAFAS Bing hfReHétiftng tAOYELRTiSn mSYhkeFEr 36 HEP 8NSU Wf‘analysm showed
suppositories or i nJ ections. Liquid formulations may
ttmg{

igspRpraRIed ob fheditariing takrgiabrW ales(Sehb) s ediedde fhggeaction mixture
t | 1t S Y, I
ACHRE PIRTEL D W06 ol OhSIhac M I8 Bt Gpd Ellcme ARG Sr 16 1 of
whater The kdaoion aspreetwistiept 890 fon 50 eliat ©port eooligg tbe product
of makin ounds . of a% of the fornul ae herein
e

slagrpia %V%@l?%tappwnaﬁyly *Corl hpseseltars swey wanpraltie 10 °C. The
R)fdu&r\gas 19615%{1 8f adiat égﬂﬁﬁft&danla%fh&i with Gl Qe PP&l‘)étomtnle (21.9kg)

processes I neat e ereln e conmpounds O
and water (9.1 L). Drying at 70 °C and full vacuum gave 12.71 kg (72%) of the title

compound. 'H NMR (400 MHz, DMSO-ds) & ppm 7.34 (d, J=3.91 Hz, 1 H) 7.55 - 7.65 (m,
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the formula (1) above may be prepared by, or in
anal ogy with, conventional nethods. The processes

walemsnssed above may be carried out to give a PONPENH001508

of the invention in the forimof a free base or as an
[ dﬂﬁﬂ cal \ a
illg<;Izlqst9|agﬂ)yésg':{ﬁ)tnl nzgtoge%obt al @ glgdlgszlséolﬁ{:/?%B zgtzjli&e@k1 9:@30 073
HbakH).i''C AMRi( t GlbMé1z DS ls 5dpmrantD7 #hds,t Ir €pt 1 NTS (shé C) 120.18 (s,

13 adhalled Dortdiat Phiteds 6 283120 9 o SO EHsoLh 135.07
(Scp qggujg(s E@W@Qfﬁt (Qfl aslgig 96’(& s@)t formng acids are

|oned ab he conpounds  6f formula (1) may
possess one or nore chiral carbon atons, and they may
HWhERMEEHAIEE3obtalned in the form of optlcal i soners,

e.gl.rT a pure enantionmer, or as a mxture of
enahBe

WF@'{W&&H&&“@P"@ YI3ming i xt ure cont ai ni ng
TELaShALF BB 'hgtro ThendSPH %t3 9thd?f 1n'N1§(t)Hr(?§n19furf391t ér%@xll Pd/C (150
I soners to obtain pure efantioners s wel
migh &nchznhmamdm‘rﬁrymatfec(ii geshmphad) whre addéd. é"\h@d)btayned mlxture was heated

f I | t th ti
toge i PR G g L'?é’fﬂelg{?ﬁﬁ%na?%é“}cgmﬁ% 4fng Yitroon
ctﬁﬁ‘pcﬁiﬁﬁ I Pthe &a@e{lwms fi Tttéfédmf-‘ Fhe HeSesl8@SIwhwhiiRd Wm Ih@t‘hhﬁbl Then

routes delineated herein may include, for exanp

thesplptine 3/as penrgniiated andipurifjesby, flash @hmmﬁtw@pmgw@lw%n g (80 %)

o5 e Ragb &, M AR Bk P PR QT e PR STy RE 0. s

Hbef Ay 8. 9<5r 7865t@ﬁ A7 30 eRY=4DeHA, had) ’ﬁWCVfSBQﬁJ B¥) 7.59 - 7.67 (m,
herein, to add or regove suitabl'e protecting groups in
1 ﬁ)d’éﬂ (l.dohﬂ 371 Het 2Hy. dEWRE(WMé@! HM$Otdap Sqmpb@hé&(sm O

1BRAs EEnabEoL I SEEsOR Grudh SRR B L BB di D 110 6.2

C§ PPR8Inds C)IgNEE, Ilccy:m 1Sds! ¥ Ch 1386 oy, mat) msna(m C).
protecting group nethodol ogi es (protection and
deprotection) useful in synthesizing applicable

Hgﬁgﬁwi[@‘? known in the art and include, for
nple, oSe described in R Larock, Conprehensive
O Mlmeﬁtmﬁﬂﬁmtmmmom% Euhionﬁh@desarﬁﬁﬁ%) T

G eene and P. G Wits, Protective Goups in O gan

Thy selneen Qf léaeazeeesulf%h hHypddvA-ylapping, {Q- 6(&9?9©)mm91) in CH,Cl, (10
1 r

nfy JRE bty Mo, (ThAEIHD RSN THETREr () BYIRL Sudeldropwise

Tﬁiﬁqbltehtoagzetglabrprrﬁllmm lopédla mﬁloBeageaﬂcEdfto the&regaling mixture with
t hesis,. Johpn, Wl ey and Sons 1995% subse 1’gilugln .
HERGONS Stifiiee dhe TearHoR UXELS WA S{iF fwg (B 3gh icp dhe organic

ag&e%@ s!%gaﬂa{ka GRITRBHASraRl. TaE n}fi'eﬁ of )pr@éhﬁ:t ewish@rmg (90%). The

nown or may be prepared in ana
fopmatieir af ithe ppdduchovas woniveradh dy. Thg Gﬁs@ ILae'veICIEmatography) The

fre 0 e of the.s ound wi Il vary
c4RRES e SRR Yot PRp SRS SREBTRT g e
pot ency of the specific conpound enpl oyed, the
nmetabolic stability and | ength of action of that
d, the patient's age, body wei ght, general
he .
; aﬁg ezlgécﬁreé?if% l-lgfgr?doqqg% bg?-hgfdrg)gﬂlﬁkzabéﬁg g@eot?mlde

Tb bB(lGl@a’iﬂeﬁds@]Ifoﬁ)(b 1bEm‘dea-ty$)d2 beuntb-bdeeanpide (@78 g, 2 mmol) dlssolved in
under gai ng thera y The daily dosage may, for

E{QR 2 &rh (996 % d oD gnd sthapelaming§-mbe 10 mmqyl) UFTC “added. The

reBQfh mixture was heated to reflux temperature for 10 min until the completion of the

reaction as indicated by TLC. The product was purified by column chromatography (eluent
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wei ght, adm nistered singly or nultiply in doses, e.g.

fromabout 0.01 ng to about 25ngy each. Normally, such
w@2aem3m3e4 i S given orally but parenteral adm nPGL/SEI0DH001508

may al so be chosen. The in3ention will now be further

j t X [ QMM - b T 4 : 0
O L PR 58 BB AR 0.52 8 70 %)
ofematetiyl wasl issluted HPEC murily 861%; THINMR i(4@0 BFHZ, MMSO-dg) & ppm 2.62

remai nder_ of _the disclosure _in any way_what sgever

(8 J5ebT

(W POHOUEZ U Y (@l Bt ait-ontD #0° &red ia?? Ghd=3-51 Hz, 1
inbl edii ¢t a Cfd~Pd4
P e I R BT e S ST B B 2 0p 778 - 785
(ne>2t BN7.94 ABIOO o i M D (o sEI-DER) e384 Matth. her eby
i ncorporated by reference in their entirety. TABLE T*o
EXAMMLE R1 R1 H2 HBr 3 HTB r 4 Hwthods H nucl ear
EXRANEtEs g resonance (NVR) and C NWMR were recorded on a
Bruker Advance DPX 400 spectroneter at 400.1 and 100.6
VHZL-Bewzepesitifonyl-§ H-itldol-4{yBepyridinet-pl-amingr ded usi ng

6 T ol o B ebechep PR S B (A e mmob) in DM (4
miL$dBreabpaitife MairkéilofddTe0.36pe CBimbhHEA KT0I0R g, 0.40 mmol) were

spect r ophot onet er. Ionspr%}/ mass spectronetry E;NSL )
addgdcTheareaetien sixtarenwas beated feratiuy-tempeiptunpfor1 hEXhergeagtion was

THAC :
malfined SIS THeNT L SulF Ry THARHLEDE AN R Smnqund gvas purifcd
bHRAJB dBomate gragh (eloed: CHCS).ViiceyislkdMfpratmes a®DATS @r(85%). HPLC

Z%s stem equi pped with System A ACE 5 C8 col um
iy 5Bin NMR (@0 MFRADYVSE-SR 06 ] 7-RBEmaRD. 6.96-7.10 (m, 2H), 7.23-
[ 9% F S T Xt
e sy S s R AP S ER P T 2 SR 40T (. 28,
8.0 8-8Q0\)n, 2MN Al (y43 (has, 1HP] KISWposEIHRIR) on/mrds0 (Vi+Byi | ent

100, columm: ACE 3 C8 (system A) or colum: YMC- Pack
(systemB), eluents: MIIiQ 0.1%FA and MeCN.

Hﬁ‘ﬁﬁﬁ%‘iﬁkﬁgl yses were performed on a Vario El
I'nstrument.” Preparative flash chronmat ography was

PerbRIHRY 201 -Mafirdc1 Bl indoR4§Ppifiatindq-APBoxiaate) -
DR - M " e °
To a solution of tert-butyl 4-(1H-indol-4-yl)piperazine-1-carboxylate (0.56 g, 1.9 mmol) (

WO 02/32863) in DMF (30 mL) at 0 °C was added KOH (1.04 g, 18.6 mmol), followed

by hydroxylamine-O-sulfonic acid (0.42 g, 3.7 mmotl), added portionwise over 30 min.
After stirring at ambient temperature for 1 h, the mixture was filtered, and the filtrate was
poured into ice water (200 mL) and extracted with ethyl acetate (3 x 100 mL). The organic
layer was washed with water and brine, dried (MgSQy), and filtered, and the filtrate was
concentrated under reduced pressure. The resultant oil was purified by column
chromatography on silica using gradient elution CHCl3—>CHCl; +5% MeOH—>CHCI; +
10% MeOH as eluent to yield 0.536 g of the product. HPLC purity 91%; MS (posEI-DIP)
m/z 317 (M+H). ( Larry Davies et al. J. Med. Chem, 1996, 39, 582-587).

EXAMPLE 7
N-(4-Piperazin-1-yl-1H-indol-1-yl)benzenesulfonamide hydrochloride
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Synt hesi s of

4' -methyl -1%1' , 5", 6" -tetrahydrospiro{pi peridine-2,7"-p
wQeooshs[s34 2- b] pyridine} O=( - NH CH OH, H SO ECTrSRI004/@1508

of 2-(2- ethylan1no)pyrrolen(kbrz W J. Am Chem Soc.

T4 ?sﬁ%&mxﬂ?@& I\éa‘@?%d 6 ﬁy% PNl e?lgg?ﬁ ilgcﬁr?]p ?S(l%l‘:ll)gggél’ﬂg gyhr at 0 °C,

WBQTleid):d laRol€b7 0N eer-bafy] Bri() awﬁﬁo-tl Hripbel £y )ppeapmedt-eaboxylate
under vacuo. The dry residue was di ssolved in nethanol

(OB, A mmqi)sinDME'ﬁ wl)). Afterwamaingito 406G for 30 mis thegghuion was
to th | Ut C,(igce), Ling.
o O HRAB SR Eh b Ry R Bl oD% § P8 n Dhar

milPWas sBivly It ’Pl'f@x%b@ﬁﬂérv@as stifred 861 0bieemipBrat?€ over night and then
appearance of a white denseprecipitate. Then the

cancsatrates woslet redherdavessuieg fplugn chrszma@gra‘phéz oprsdish peing (d1Cl; + 5%

1\4"@%%1}16%5 ggveg%n c(:jru%gﬁgrl“n\é %Itl & erl ssgl clij &Mo QH????ICI in ether
(1M Waseidayd. TBrehiatiee (O Qtnh:edb\/é} 16 hibersQi gfum fenfPRa®@ and then

were conbi ned and dri ed&ﬁy followed by filtration. The
capseritatedds ahes @22 g Mudsreiughdée cv&@lpéoduphwa$ i fndebyprgparative

Hgfégthggﬁgﬁgd ¥ 1{shH€PLaqt £l @8@? QE&i tﬁ ﬁlé’é @6?(% (?Ir{g% pure product as

anount O acet

a piodintkolid GTIQ: s(o‘lhd%as@]heﬂ uadkrotacudsired @ forstdagsitof remotv il the
synthesis of 4'-

salyeng\ 5eldg 10 mgtqfdﬁ%tglqugﬁs,ig{lﬁpq)éﬂ’leﬁl Rutity 95%; 'H NMR (270 MHz,

MetgneR SRR AT 3P SENTRLBREIAT A2 b taplitry7 55

HADL ¥1;6 40@2) (n, N Iamygl(aypa JHER1 6 Bz L) 689 - acipeeh, tiady NO (appt,
m xture o -

14Tk H) 7 61 rgh%&bsspﬁl} M (ReSEI-MIRLz 357 (MyitbofTpagryDavies et
b R WS, I
1h](ga eg%%g%r ﬁgl;rlg%%?wﬁ%%lg%%l FE% JF i on V\%‘g Su ; Inlyama,

HaobkeMkatd, Masa(hﬁlrrﬁl) Cfont/d:mmdylhheslshef Adidtiyt, iatkenplf addnaekynyl

orres [ I chI de
t)ltuteﬁﬁ\i?ﬁa a¥ishione 5t dI %ﬁéﬁﬁ%ﬁ%ﬂlﬁ@.%ﬁag (1994),
41(%)m2 1309, ténmsmomr%giukﬁ’ﬁ@oa&ae %kmn b, R yARS Iﬁ%&hs Hiroko;
int'd water, extracted wth ethyl acetate, drled’
ABamanld Sewlapo;rl&t@l Mashzumir gdoew, geasral slctr)atoe%swtlmmdundoles
Synt é’sﬁaéf‘%gf-?-?- Yndopol and (t)-chuangxinmycin. Tetrahedron Letters (1993),

34(3), 489-92).

EXAMPLE 8
3-[(4-MethylphenyDsulfonyl]-6,7,8,9-tetrahydro-3H-benzo|e]indol-8-amine

trifluoroacetate

To a suspension of 3-(toluene-4-sulfonyl)-6,9-dihydro-

3H,7H-benzo[e]indol-8-one (0.017g, 0.1 mmol) in dry methanol (2 mL) at room

temperature was added first ammonium acetate (0.0387g, 0.5mmol) and then after 2 mins,

sodium cyanoborohydride (0.0157 g, 0.03 mmol). The mixture was heated to 70°C. After

16h, the sample was allowed to cool and then was treated with conc. aq. HC1 until pH 2

was achieved. The mixture was washed with diethyl ether (2x20 mL) and then the aqueous

phase was treated with 5M aq. NaOH. The resulting suspension was extracted with diethyl
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silica gel (CHO 3/ MeCH :10/1). The yields of conpounds
synt hesi zed by this nethod vary from 18 to 62%

WE208Mes R34 PCT/SE2004/001508
4' - Met hyl -1 - (2-napht hyl sud4phonyl)-1"',4",5 6" -tetrahy

o PP L L A e o
SL(lﬁVeO TthQlVMMmmﬂhevbd)urﬂeﬂeﬂﬁceﬁ pPéssmre and irifidatD@ bypreparative
H?Ea: 336&% cégi?%zgrtodéyct 7§a @&e szlg_ii ?038&7%%%9 iglfLZ}l%gé %T =

2. @@Sjmlnl (g!y'ste]n A, L. @ﬁA)M%CN%VBT 8 ﬂﬁﬁ) ﬁm)‘}/ o g%% 85104 (ggstéthB 5-
60%MeﬂlN:0\fcr BEh-iz)) 1THHPR @Uo iMHZ %EW)Z ppm 1.21-1.39(m, 2

HAR I Gt (o it G AL 2277 - GAT ol 8] 358 By bt 6.71 @

I 49 I
J%g{)ﬁ%m vD%g ch’ =R, 49 1@{ 51@%9 ?% gﬂfeg%}ﬁo zaﬁ)eﬂm (13 DM?% Hz, 1

Hj @170 -2K8 (in,3 H); MS EESIJF) for ThoHaN-GH 1;11/223486(1\4@13 The pmﬁ)lratlon of
45- 2. 55 5
3 -%tog,@ ng 4 psbllé’r%% éi;@ dlgy‘.iff %&g?ﬁﬁgmgﬁﬁ%ol 1;,%@%1% 't ED Med.

Chéh. 95, B 4B 1Hz30. 7.43 (d, IH J 3.96 Hz), 7.71 (d,

IH J = 3.96 Hz). HPLC purity 95 % EXAMPLE 3
4' - Met hyl -1 - (5- brono- 2-t hi enyl sul phonyl)-1",4",5",6'

’F%Iilgl@fﬂ ro{plperldlne27 pyrrol o[ 3, 2- b]pyrldlne
n\i y rocﬁ‘lorlde 254 ng of material was isolated. H NWR
(274)NMtHyl-1D(\ﬂHBn§ilshlfdnﬁl)-4H—-ihdérb (bd, 2H, J = 12 62 Hz) ,

72 (dr, 2H, J = 4.2
leermatfglal s rgpasd ywcogil AT éte(ﬁvrezps%% HpL zp%tya% %; 'HNMR

M BP0 BT s 40 s
B 7384756 (Idz 1 H) %53 (196=Hz) i{m B3 7(6d’ctt JI=I7L4OHz= 13—1)874%}&7 81 (m, 2

J = ,8108&IHJ—495HZ J = Hz) .
HB—W’Q@ ﬂlﬂ& (ny 294); ¢S NPfE (4sH 13NO,S m/z 272 (M+H)+ (Chernlcal &

P %-g‘%/g%ug¥ﬁl ]%Jué},e i ngg)n%&ﬁ%)%%@%@d[ rihebdjrc)n Let§ rs é?édﬁhgﬁj@)
Agygryochl oride 67.6 of material was i sol ated H NVR

(270|sz Met hanol - d) d 1.45 (d, 2 = 13.11 Hz), 1.75
(dt, 2H, J = 3.96 Hz), 2.18 (s, 3H), 2.25-2.40 (m

H% ]ﬁ%gﬂ% (m 4H), 2.59 (app. t, 2H), 2,86
app. t 6.29 (d, IH J =3.46 H), 7.15 (d, IH J
H- a?rdﬂi()metﬁyaa (phénykh{fon]ylFIH ifadokdz, J 3.96 Hz),

7.83(dd, I H, 3.84 Hz, = 1.36 Hz)810(dd I H,
J = 4.95 Hz, = HPLC purity "% TABLE 2
[ Exanpl e | Cheni gh me [ R*N- - Benzgnesul f onyl -
H i ndol -4- OH H‘:‘g(z hydr{oxyn-eg8rh -
N
O $S:O

0
(PhCO0)2 @
cCla

The compound was obtained using N-bromosuccinimide (1.2 equiv.), as bromination
agent, and benzoyl peroxide (0.25 equiv.), as initiator, in CCly. The final product was
purified by flash chromatography (using CCl, as eluent and obtained as white crystals
(Yield: 3.5 g (61.6%); eluent-system chloroform- hexane 1:1). HPLC purity 92%;'H NMR
(400 MHz, DMSO-dg) 6 ppm 4.94 (s, 2 H) 7.04 (d, /=3.76 Hz, 1 H) 7.28 - 7.37 (m, 2 H)
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.0 acetam de HN NH . 1-Benzenesul fonyl- Hindol-4-yl)-
H pyridin-4-yl-amne. WN-(4-Pi perazin- -yl- Hindol -

w0 20d59878Benzenesul f onam de hydrochl ori de A- PCT/SE2004/001508

3-[ (4- Met hyl phenyl ) sul f ony3s] -
’ 3 —! . z y 8 . —
A s P e M L T R

Hi M5 ES Y fgr-0\s 1Y BrReL /- B3 1h@neH) GvO. 06005801 A€ 19960201).
trifluoroacetate WH Schene 1 Legend to Schene 1: i)

f-diisopropyl ethylam ne, acetonitrile, heat; ii) H,
Eﬁgﬁ\&%@bhanol , ammoni um formate, room tenperature;
N ronoacetyl bromde, NaHCO, CH O ; iv)

et I'r@H-Benzeresulifbnyb1 Haindol-4-fhadthyl) N, NRlinkithylEethane-1,2-diamine

4-Nitro-1 Hindole 7-Tol uenesul foni ¢ aci nohydr at e
Therorepaugst Wes erepaerddfrar Iniprmadiaye Tape Hanﬁftg}'lgglv@n{%@-o%leld: 184 mg
(9'8@@; Ri=£44 HE. RREAVBE 959, MRN b 35niH) @4 ReB1 31

3-nitro-o-tolul di'ne (4.10 kg) was added portion w Se.
(STERnPBAi-9®A MeCH 6 v@h 8 Inyin R XHINTIRN(400 aNH 2z IMEOBP 8 §@nPE 93 (s, 6 H)

addi tion wasadjusted to avoid letting the tenperature
3441 B.oddmek H)A- S ITtse 2 0 0145 (@n/T3-eBaak H3 5-42i (d. /13utG Hg 2 H) 7.50 (1,
Al j 1l L t ]! t ISt Ayl .C
TR T8 PSTEE TON0 e RS B PSS G R R 2
8.08s 8disqtn, Il ) (ESI+pforas SN0, #2338 (BIHHF 70 min at

125 C. In total 4.5 L of ethanol was distilled off.

When the distillation speed sl owed down, vacuum (800

) was applied to finalize the

B |st|Gi[$éfLi%on. he distillation was aborted when

approx. 6L remained in the reactor. The reaction

T iy SRR eop e o ng e RN TR £ A g ekpjorand o

: s added. To t resul ting. mxture ot assi U : .
b?\/\@lratnp%%etuglg:(zldg/eus(eﬁ{ s de{errgmeg élél(lilg in v{\)zo AR3 1 o asgays known in

g) WwWas  a portronw se Wwhi
thkagapi ng the tenperature between 38-45 C. The addition
time was 55 mn. After

(a) 5-HTg receptor binding Assay

Binding affinity experiment for the human 5-HTg receptor are performed in HEK293 cells
transfected with 5-HTg receptor using [*H]-LSD as labeled ligand according to the general
method as described by Boess F.G et al. Neuropharmacology 36(4/5) 713-720, 1997.

Materials
Cell culture

The HEK-293 cell line transfected with the human 5-HTg receptor was cultured in

Dulbeccos Modified Eagles Medium containing 5 % dialyzed foetal bovine serum, (Gibco
BRL 10106-169), 0.5 mM sodium pyruvate and 400 pg/ml Geneticin (G-418) (Gibco
BRL10131-019). The cells were passaged 1:10, twice a week.

Chemicals
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conpl eted addition, the reaction was stirred at 40-45

C for mn. The reaction m xture was then added to
wowioen3ie®d L) at 50-60 C. The product crystal | PESE2004/001508

during the addition. After3écooling to 20 C, the
TR Aot DA ROy it HE o Pner My Pharmacia Biotech
(Backlingharehi@t EBglakd)whslie edoppdlyand gtdre:d 4t -QQ0€L (Time cdimpounds were

product 2.90 6 . H NMR (400
e el S it ot vl bisdineurlg 1% 7 58 (1)
J=7.93 Hz, 1H) 7.75 (d, J 2.93 Hz, 1H) 7.89 (d, J=7.32

_Hz,1H)804(d J=8.06 Hz, 1H) 11.96 (s, 1 H. C NMR
DispGiableHz, DI\/BOd dppmlOl 11 (s, 1 O 116. 79 (s, 1

Cﬁ_rgag'%gls ](5&’261‘ 111ttjd s%sr 9%6“141]?\/ (Sottg%gpc%@r?gylgrié }&?tes }Commg Inc.
C&MERNEUSABEsanbleB%?eem@sdata‘dQH Phaclrd UphptateL(Pha@@di Bnsfruments

solution of 4-nitro-l1Hindole (9.49 kg

B a6 ebromingen] Ehelsetherlangy). e tatalamequnt of C radlollgand was measured
[
in Pgla@d'h ?QR{eqpﬂ!g%% ?Yalteasgi’ Qﬁ&g‘ﬁnﬂw&g‘é@%ﬁ g) Y ( %rgrﬁP &&? THE iletherlands)
inhkogesess bf Miytosahi™ R0deinti Matoretudt €PadkardaBididiémae, Mferiden, CT,
benzenesul fonyl chloride was done with such speed that
tenperature was kept between 75-81 C. The addition
time was 45 min. after stirring the reaction mxture
for 30 mn at 80 C, anal ysis showed the di sappearance
Bufffert he starting material. Water (8.2 L) was added to

T a0 0 raeophi et 2t e 15D ru N} O Rhgcty gnd 1 v,

EDTAS piet£r) . The reaction mxture was kept at 80 C for

50 mn. Upon cooling, the product started to

crystallize at approximately 74 C. The resulting

l urry was cooled to 10 C. The product was isolated on

hr?ufsche filter and washed with a m xture of
MagdtoRiprégakRion21. 9 kg) and water (9.1 L). Dryi ng at 70

C and full vacuum gave 12.71 kg (729% of the title
C@lmgg,ggpwq{q\@mrm teln-g0% ng@fnyegn ﬂ)l%)q @ﬁ%culture dishes. The

m‘éﬂ'ﬁg&%@sﬂépgz}%@)a{a ﬁg ?Bs?%f@étﬁ rr(16:30 P% t%f CIELYS \grgrf ng}(ag(]:d off
usimB2 8] Tois Bafteiz(50InM) TrisNNRL, (1 Iﬁl\/I E/HZ‘A DvBAEGTA, piﬁm 4) and a
W%I%Z)W?S%é)gfi ﬂ‘ixe g)ellsg' \égr'eggfébsr’glé@ \Sf: h i’%l}%r%e)(home@l&er( gnd rfmalnmg
pz@m&g’té rrilagtel( was Pengvea %2 18- sﬁ&ad c%n@fu n3R000%: é for $min. Finally,

139.9 ERVEDI AT
thle n&mtzrmsvﬁm wﬂdctddmyl lngibsp%d yb@mﬁr@tl% (20 QQQIXLE); swpeyided in
in MeOH (7 nL) under
blB?‘é‘gﬁ'? af’é“‘? %gﬁe%)a}lgﬁ%ts%ﬁg%um formate (3 g, 47
mol ) were added. The obtained m xture was heated to
reflux teneprature for 1.5 h until conplete
of the starting nitro compound. The

PSR W r S R e

hcpnldi geﬁized ahy chhpadtocSr A Mk atgean Ay glutni beeds()(AZﬁergha(rﬁi% Ql%m ences,
ngg"ﬁ F(Iewgga{ntgl) E(Dr%gnrglguvl(r’]]ger cHoptI\llll;/E(gl(fdéggkmg of thDN%es .After couphng, the
beads were centrifuged for 10 minutes at 1000 g, and subsequently suspended in 20 ml of
binding buffer per 96-well plate The binding reaction was then initiated by adding
radioligand and test compounds to the bead-membrane suspension. Following incubation

at room temperature, the assay plates were subjected to scintillation counting.
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Hz, 1 H 6.95 - 7.05 (m 2 H 7.12 (d, J=8.06 Hz, 1 H)
7.50 - 7.58 (m 3 H 7.59 - 7.67 (m 1H 7.91 (d,
wQ20058378B%, 2 H). C NVR (101 MHz, DvsQd ) d pprc1/SH204H001508
(s, 1 © 107.29 (s, 1 C 108.26 (s, 1 C 18.55 (s, 1
Th@)rl él%ﬁl §12A Gx?ethdﬁ V@.s f%ﬂ@w@&-e)(o%pt fbr Hlat ;r%ﬁb}e%eg %erezprgéared from
(s, C) 134.91 (s, 1 © 136.11 (s,
HE(I(5293 I:en}) e)gpthssglg tbshumar(j-H"lTN@Rp,@DermEd of from HeLa cells (Dmh

| - Benzenesul f on | H i ndol - yl(% 2- brono-acet am d
WP GIBIGS, sébm@%ay@; Eayrsph. G SrHHOM 4 iR o human

s-fﬁg@gi&pgog Bk RGBS, Iae&gnfang%ms)oﬁs LAk,

phgﬁﬁgﬂb%ﬁal ﬁ%ﬁfés BF QHM@@QS 4YeRi¥iadg SPA c?elcfewbmegt ¢THEOhjohn

was ad to the resulting mxture with sinultaneous
Cosgtpiany In@mﬂahaep@aal%e% b4 1 2962 WRscamber). dte spacifBobinding of

h t.h t d .
PSR RER st o RTHET: e hope S e 2656 Ferppyn te
condRftritnBHtadadd Alidligend [THUCSD WaendWith hoshed by toLSHT

(Thin Layer Chromatography). The conpound vvas t aken t 0

receptorsI Fké Kg tvalue wrds estirhated td 216+ 0wl tambal ol sANVRIparabe experiments.
N- (I - Benzenesul fonyl -1 Hi ndol - 4-yl ) - 2- (2- hydr oxy- et hyl
am no) - acet am de To
- e
Th%&?gﬁgﬁﬁg QtrSnmeIIM; ﬁg?ﬁg]siéfbeg‘lg ?%}dl&ﬁ Anli cgn@hggﬁo@f(fs%ﬁ"i‘m}g
compétitinmcdxpemmte,tmnmlaaﬂm@Opoip&l,ntnd tljl.e@pm:tﬁb pingergemore than

10 HELE SRR ForeRB el PR Boh o1 LR PLRDpHdipg withan over

all bP@aEd RNvalfe bm@tﬂﬂﬁ%e’ﬂﬁes-fé&gamﬁt\m Sidifefdnt WRbPAel préR@ations.
by col um chromat ogr aphy (el uentsystem CHCl 3/ CH3 H

The irtyr, asyayevayiabilidly ever phrgel exnerimentsoshowed aCAO 064 0%ivwathgan average K

B4y S T oty LSS PSP
variftiod. wiaé 304 n=74‘-)5Al441n}dbelleii ll'@anés &Splééed th§5peEi7ﬁd'liindlﬂg b [*H]-LSD

699(d,3351H21 d( 16 Hz H?¥759
in %gonceylt;a;tlo;agdeﬂqgnde@t pq)am?er@'@b?lf at Jﬁfqreg@qlﬁncwg ’H)‘e rank grder of

aff@lilﬁ'?%S?H'@(rANgﬁér af ff08ndeBontpdithds V&R hP@sfthedh i 2hK1) -

>nliarBenaz €rPONI} eyl T (236 ndp Pavthykdrepe (480 mMJ >yrhesaldrgiee 1970
he sol ution of |-benzenesul fonyl-IHindol-4-ylam ne
nl\'2)0.5 g, 1.8 nmol) in DW (4 nlL) 4-bronopyridine
hydrochl oride (0.36 g, 1.8 mml) and KI (0.07 g, 0.40
mmol ) were added. The reaction m xture was heated to
m@mgqmmenature for 2 h. The reaction was nonitored

Prlp oAt aiR e Arsmbse riBaSRS R BeRinRndillips A
rapidi&hd densifiRe mettedddopihe @h@ﬂﬁ@ﬁioﬂl\@l&n&rdg?ﬁn gluélﬁﬁf’& of bl:&@n utlhzlng

purity 98% H NWMR (27 1
the pq)ncu@e g%prpte]}@d]gq-rpmgqq)g Ayalgglocipergz 5(7,@72 %8 54j @g\znpe sgyum

albg)%%!v'g.g Bie%i(a?néta%lggr’%. (m 4H), 7.82-7.93 (m 2H),

8.18-8.30 (m 2H), 10.45 (brs, IH):
MS (posEl-DIP) mz 350 (MrH). | NTERVEDI ATE 5

Scintillation counting

The radioactivity was determined in a Packard TopCount™ scintillation counter (Packard
Instruments, Meriden, CT, USA) at a counting efficiency of approximately 20 %. The

counting efficiency was determined in separate sets of experiments.
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- But yl
4- (1 -am no-| Hi ndol - 4-yl) pi perazi ne-1-carboxylate To a
W@ 008037884 of t ert - h\ xt y\ PCT/SE2004/001508
4- (1 Hi ndol - 4-yl ) pi perazi né8l - carboxylate (0.56 g, 1.9
Saﬁ@?i&e&xﬁ@n%é 32863) in DWMF (30 nL) at 0 C was added
H (1.04 g, 18.6 mmol ), followed by
At Ihgpdtr osyicantratnOirsdiplioates o fraid wligandi®. ;20 BMOﬁ{nH]-LSD) were used

ed porti.onw se, over. . Af t ar stirring,.at
in 7o HRsHBERls: EhESRRBine Pirfing pas hfkyified e iftrpnseduptwecn
tot@mndlh% afhd hér-§e8 1ﬁ€sﬂﬁncﬁﬂ$1 i@ ch Wao déteRnined & thé BﬁﬂlﬂgLaf radioligand
and extracted with ethyl acetate (3 x 100 niL
in thﬁg)awmcel czaﬁﬁetM\mgndm%e,damh the diseecaatioarrensientnky, Vtﬂr¢ é@termlned
from e no%th%ear rb%ress 0 ! hel)]/csis &srr&a rt]qtuv@gl} \?\[ﬁc;? ﬁut f %glgnéfj cg)glgéntratlon

dced press resu S puri
offddidligﬁnd:fahali@)t@ghaﬁhyumrboﬁmd| ca using gradient elution

CHCl 3- +5% MeOH "CHO 3 + 10% MeOH as eluent to yield

0.536 g _oBmetét product . (IE@J‘TJE Wiy 91% M

(posEl <Dl By +1R# 317 (M+H) . arry Davies et al.

Med. Chem 1996, 39, 582-587). EXAMPLE 7

N- (4- Pi perazin-I-yl-1Hindol-I-yl)benzenesul f onam de

, alg @ suspension of of NaH (0.05 g, 2.0

Coiif ehﬁire ispersion) in 5 niL DM at 0 C, was
Totdded mmsspbmﬁc bmdofg dfeadlobgmryll wab-deffinedam aight replicates of each.

ndoI ne-| - car I at
Sl PoR AT SOREp SAK Ul I 4b Sendegiatiggis ngubarions
Weﬁ'@@arﬁ&l bﬁt'a@fbdf@ﬁmﬁﬁpitﬁg 6103 Rowfes. ’ﬂ[éqC?o %Il!lé)“i bQﬁ%%énce%tratlon of

benzenesul fonyl chloride 0.30 g, 1.
teshegmprad ghasinhibitedd¥do ofithe smmﬁ@bmdmfsudmln&a@dawa& ined

L TR TR T AT e

[Chiéigng.CCBGdcherh. BRarivREH. 235 30b98n08,088].a crude
|ntermsd| ate which was dissolved in MeOH and HO in

et her M Kis added. The XL ur e vas stirred over

hour s gf “roomh tenperature QHléat{OH % concentrated to

gi ve 0. 2231*g rude product. The crude product was
~purified by preparatlve HPLC, converted to its

HC - sal & cancentiaton bfmgivligarxbd t o gi ve 0. 01C0gof the

pure pyod S olid. The solid was dried

under &ﬁ%‘?y%%%?%‘?ndg days to renove all the

sol vent Yield; 10 g of material was isolated; HPLC

purity 95% H NWR (270 Mz, Methanol-cUd ppm 3.37 -
(b)35 §§6(nﬂmaco4rnmy46vs@appd J=3. 46 Hz, 1H) 6.66 (appd,

/=7.55 Hz, 1H) 6.70 - 6.75 (m 1H) 6.79 (appd, 7=8.16

Hz, 1H) 6.89 - 7.02 (m 1H) 7.50 (appt, /=7.67 Hz, 2
AnthgoRistlio the/hubdan SVHTY re§eptdyivdrp obdrhetBliZd] byirieasting Mhttition of 5-

(Larry Davies et al. J. Med. Chem 1996, 39, 582-587).
HT(indhéddasdreasehi cAWMKin HBK 298tcslis ex3usisimg;thd hurgan®HTg receptor (see

Hi roko; |keda, Masazum . Conveni ent synthesis of
Boqssaﬁt Rl |(1993|) N@nsqphamolggx)%ﬁﬂl%mt Brigflw dEK293/5-HTg cells were

pheny] sul f onyl él ndol es. cal & Phar rraceutl cal

seeée vrbmlﬁlyelilggaated )platmq@«@nsméﬁﬂ P/ weli fmsw wn in
D%ﬁﬁéﬁ%lb&@é %%dlﬁE!?Eg%g Med‘ﬁ)&ﬁ#ﬁmﬂofu't YREBI-r ggner Qi]mng 5%

tsu usumu Masaz new,
dleﬁy’zted )Foéwl BewinbStrutrifoeds ihrul 67 ¥S in £§¥it G@sinsuledtor. The medium was

(S) pi ndo] ol . and ().- chuangxi nnyci n. _Tetrahedron
th @(spléqtgd %rﬂgng 5aced3lgp( @)1 ml@g@_ygp_\ydlum anks Balance Salt Solution

containing 20 mM HEPES, 1.5 mM isobutylmethylxanthine and 1 mg/ml bovine serum

albumin). After addition of test substances, 50 pl dissolved in assay medium, the cells were
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EXAVPLE 8
3-[(4- Met hyl phenyl )sul fonyl]-6, 7,8, 9-tetrahydro-3H ben
waQojoshssalol - 8-am ne trifluoroacetate To a SuspROESE0H601508
3- (tol uene-4-sul fonyl)-6, 93di hydr o-
. l. - 8]
mé}g’aganoﬁe{ﬁ% Iﬁ{t)ﬁd? in § S/n?O%‘p ec?lé tgg é[%\?\gréé%)w&s ggmﬁsplrated and

th@EABRIA ¢kt elaﬁﬂete(rﬁ)m%ﬁﬁgg a GadboatEivg cAMP kil eAlmafshah Pharmacia
m ns, sodiu \Bé}/anoborohydrl de (0.0157 g, 0.03 muol

Bigteeh,BHATRAK REA B e Rogenpy oéantﬂg%%ts ¥ehquanigied Qwﬁp@mmmg
I
thgg&c%ﬁﬁ?%t%sﬁ% 509 Bniviesh éf?l—lﬁ[{@?ﬁn 8 'ﬁn{%Q B®150) evoked

was achi ev
invvasdedn cAM udingtthey formtihdCsd %2050l Y| Sziﬁbﬂ/li(hga)i t he
aqueous phase was treated with 5M ag. NaOH The
resul ting suspension was extracted with diethyl ether

olfdd in a@@%ﬁ%e%ﬁlﬂh@ il vVeRti bl ahe arge)ecﬁ%jaﬁi'hi@% Hl‘x'rﬁﬁn 5-HTg

anh rous magnesium sul fate . The sol vent was rehoved

redt @&g wWitdeCad 1% §”5¢thés%€ﬁvdéﬁr0|§m34n'd mrmns?m@rml iMBibition
HPLC gave t he deS| red product as a white soli

810083 201 %24k SW%Maﬂ(QQ%/Oantomgts &.gg%Hisfk drpwftiad By dhists at S-HTg .
- 60%veCN over 3 min); 100% 451 mn (system B,
Tt&-coﬁﬁ%’ﬁ@\klﬁwegooarﬁbl&?cthfj d\NRh(uﬂZ@clNhEd 54y, k,lﬁﬂ\HlITbDé)H'ﬂh, 5-HTo,
pm1.21 - 1.39 (m 2 H 2.08 - 2.24 (m 1 H 2.33 (s,
anél—’\)HizcﬁcepwfsS 07 (m 2 H 3.55 (d, /=1.48 Hz, 2 H 6.71
(d, /=3.71 Hz, 1H) 7.09 (d, 7=8.41 Hz, 1 H 7.29 (d,
/=8.16 Hz, 2 H) 7.64 (d, /=3.46 Hz, 1 H 7.70 - 7.88
TABLE3 H); M5 (ESI+) for CHNOS mz 341 (MH). The

'% ‘{) 1@ QK%SQ}ItPSH)ﬁ'SlTGr?eBF%ydrO 3H, 7H benzo[ e] i ndol

SERAQPEEIeSql bed (hynJ- | Med. Chem 1995, 38, 2217-30.
I NTERVEDI ATE 6§ 4- Met hyl - If - (phenyl sul fonyl) -1 H i ndol e
The materi al was p@dépared according to the literature
rethod—HPLCgur++y—99-94 H NVR (400 MHz, DMVsQd ) d
opm 2.1 (s, 3 H) 16988 (4, /=3.76 Hz, 1 H 7.04 (d,
=753 Hz, I H "2}56 — 7426 (m 1 H 7.57 (t, /=7.65
7

. 40|Hz, 1H) 7.72 - 7.81 (m 2 H)

: U
Hz, 2 H) 7.67|(t,
7.92 6 7.98 (m 239, M5|(ESI+) for CHNO S mz 272
lcal & Pharfraceutical Bulletin (1994),

42(10)7 2150-3, TdBfahedijon Letters (1993), 34(3),

489931 i\uTEFENEDr‘?Tﬁ*
4- (Brononet hyl]) -1 - (phenyl|sul fonyl ) -1 H i ndol e (PhCOO) 2

CCl 4 The conpound was obtai ned using

N-br onmosuccinimde (1.2 equiv.), as brom nation agent,
(chitaviveassay pf isdreriandd foad lzfykéqw v.), as initiator, in

CC 4. The final product was purified by flash

chromat ogr aphy (using CCl 4 as eluent and obtai ned as
Fothireeiewronsdeadtonin and food intake, see Blundell, J.E. and Halford, J.C.G. (1998)

Serotonin and Appetite Regulation. Implications for the Pharmacological Treatment of
Obesity. CNS Drugs 9:473-495.

Obese (ob/ob) mouse is selected as the primary animal model for screening as this mutant
mouse consumes high amounts of food resulting in a high signal to noise ratio. To further
substantiate and compare efficacy data, the effect of the compounds on food consumption
is also studied in wild type (C57BL/6J) mice. The amount of food consumed during 15

hours of infusion of compounds is recorded.
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(Yield: 3.5 g (61.6%; eluent-system chloroform

hexane 1:1). HPLC purity 92% H NMR (400 MHz, DMSO-d )
wal2@po3A3P4 (s, 2 H 7.04 (d, /=3.76 Hz, 1H) 7P@BSE2004/001508

7.37 (m 2 H7.59 (t, /=7.408 Hz, 2 H 7.69 (t, ./=7.53

Hz, 1H) 7.89 - 7.94 (m 2 H) 8.00 (d, 7=8.03 Hz, 2 H);

M5 (ESI+) for CHBrNOS mz 351 (MtH) + (WD 9602502 A
M]a&&ﬁﬁﬂ Qdhese EXABPIEBOM-Lep®® and lean wild-type C57BL/6)JBom;

(| - Benzenesul f on I-IH-|ndoI N,
Bpme?lrﬁgﬁ@d» SR NP1V ﬁ’a‘gﬁégéb%’ézﬁéf eg and 25

i ey e sy

6GrchidtRard hdk ftByRtantdwalkd aRDandacN buerorg chvw) TheH 2/12-h

lghtyak Gyplens st tz"viight?z o?-s B8 Ts. The dtimalicprt pncitioneg Tor 8 Jeast one
%éicbc!fox%s?a@t tu .50 (t, /=7.65 Hz, 2 H 7.61 (t,

o 7.85 (m 1 H 7.96 (d, /=8.03
Hz, 2 H) 8.09 - 8 15 (m 1 HJESI ) for CHNOS iz

Tﬁ%@&c&r@gw@ FRAFHVEHE B BITH® £ Ao g PrRgHed such as

cylcdeRridh 8y dIBER Hir/SihhaNe Hidgidhlio ack@PoRRIHEIRI I do®thetsanB Julphonic
invivoand in vitro assays known'in the art. (a

amdacselpmeo Frashsoiutignsare mpdeifordianly stady.iDoses o £Xp SPiand 100 mg kg ' day!
0 or cel | s
arp Sl AR PufiBCAE EsofpuPGhdCs FP i gan? Por 3

| abel ed |igand accordi ng to t he general nethod as
descri bed by Boess F. et Neur ophar macol ogy 36(4/

Theyapitpals, arqyglghe%ttté? startof @‘@l study; and ardonyzed paged o bedy Welght

AL SRR A A UBOT YR58 R P

esSéitiadly Ak RGomniended@by #rRdAlzaatenidaditifoenBion mmnuélce'phz@smenuﬁc
BRL 10106-169), 0.5 M sodi umgyr uvat e and r%s
Prodpes;i 1994 T@GHWS§ Fe e ¥ampfril1 07 Bigmey. é(@é 3% 876).

CPTRRE i it 0 RO Tl
ciffeafiitat wahllfférenﬁnonéﬁm@komtgifaas kbmeourdsglissolyed wasehlcde or with

et hano]l and stored at -20 C. The conpoynds_wer
oy yg}apk?éalqtlﬁnf@@%m@%wearqlwr@deﬁ 3 hdt ﬁ@prox 1h). The
I
s g B ek ol Ipd Sh acthe
aresthtsia (mbfgfantlSAjluraBe)rphesurgicad pravediraiasts dapprdXaaki@hydd min.
Optiplate (Packard Instrunents B.V., Goningen, The
Net her| ands). The total anount of added radioligand

THES cIFRASHKE thdd {?e’ﬁ@ﬁ ke Hledsthrateli|s JBar fad £153). @8 féﬂ%‘(ﬁfyg before

I nstrunent s ., Groningen, The Netherl ands) inth
(bpsadigeharal @fe daly@ftolsﬂ:lp mnplamazgn stihgtosmpti¢ mamipfungé.dlhe welgh -in is

e(rE) g kg rwdlthBa{ c(:)osn%u%grca%slstle\:/g Me(gt?er To%o PR 5002 balance. Occasional spillage

is corrected for. At the end of the study the animals are killed by neck dislocation and trunk

blood sampled for later analysis of plasma drug concentrations.

The plasma sample proteins are precipitated with methanol, centrifuged and the
supernatant is transferred to HPLC vials and injected into the liquid chromatography /mass

spectrometric system. The mass spectrometer is set for electrospray positive ion mode and
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15

USA). Buffer The binding buffer consisted of 20 M

HEPES, 150 M Nadl, 10 niMMwMd , and 1 nM EDTA, pH
w0 20b5/08488500ds Menbrane preparation Cells were BCDSERODH001508

approxi mately 90% confl uentte on 24.5 x 24.5 mmcul ture
M RO o R i B B R p R g through
thedorigmi is ubadf tb enlc (B thivkcdidestrailing of thd uBRM#wn imM)lEGTA pH

7.4) and a wi ndow scraper. The cells were then broken

with a Polytron honogeni ser, and renai ning particul ate
Fdﬂﬂtéoﬁﬁurﬁ\ﬁtfor{i%@y ROurdYs Iheaguﬁeraef%{dﬂfeemeé b&ﬁggastmmayé 0RO

mn. Finally, the nenbranes were collected by

pdnceglltagpé basat tavek voflugyas dorved Zor Gobrnig)al frousthedaidefore and after

bi ndi ng, buffer, and fr zen in
P, PRI A TeRrD SomeE SLhNoF SFRLRE T s pe dose
pedhitieheviRROSPRSREBRAeVG ¥ Knﬁkﬂomnfs%eh@{?)&ﬂ@\/z‘@ lising the
and coupl ed to SPA wheat germ aggl uti nin beads
pe(rm badabwalues & sBetistoa egnifitanck 1fsfr¢acEmghtahd)evﬁbwf 1B80.05, Mann-
der_cont]j nuous, shaki ng of the tubes fter cou Iinq,
HECHHAIGR! TRsteSis OMRTEERN 1S SorP oA L AT m R o s 1
&Rgmgybsequently suspended in 20 nl of binding buffer
per 96-wel |l plate The binding reaction was then
initiated by addi ng radlollgand and test conpounds to

he bead- nme ne. s ensi. i i ncubation.at, . .
The AP o He Peaugh S Lt o, AfgeBbh P (3l inteke)
ﬂ@@mﬂkkﬁBaKmQﬂgﬁguntlng The origi nal SPA net hod was
foll owed except for that nmenbranes were prepared from
HEK293 cel | s expressing the human 5-HTg receptor
instead of fromHeLa cells (Dinh DM Zaworski PG G|
GS, Schlachter SK, Lawson CF, Smth MN Validation of
human 5- HTg receptors expressed in HelLa cel
menbranes: saturation binding studies, pharmacol ogi ca
profiles of standard CNS agents and SPA devel opnent.
(The Upj ohn Conpany Techni cal Report 7295-95-064 1995;
27 Decenber). The specific binding of [ H -LSD was
saturabl e, while the non-specific binding increased
linearly with the concentration of added radioligand.
[ H-LSD bound with high affinity to 5-HTg receptors.
The val ue was estimated to 2.6 0.2 M based on four
separate experinents. The total binding at 3 nM O [
H -LSD, the radioligand concentration used in the
conpetition experinents, was typically 6000 dpm and
the specific binding nore than 70% 5-HT caused a
concentrati on dependent inhibition O[ H -LSD binding
with an over all average Ki value of 236 nM when
tested against two different nenbrane preparations.
The inter assay variability over three experinents
showed a CV of % w th an average
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val ues of 173 nM (SD 30) and a Hill coefficient of
0.94 (SD 0.09). The intra assay variation was 3%

w@ nood3788d | unl abel | ed |i gands di spl aced the sper/s£io64/001508

bi ndi ngO[ H -LSD in a congentration-dependent manner,
al beit at different potenci @aimdhe rank order of
affinity for the receptor of reference conpounds was
nmet hi ot hepi n (Ki 2 nM >m anserin (190 nM =5-HT (236

nM > nesul ergine (1970 nM.

L o?mﬁ&geterm nati o ﬁ)zPr otein concentrations were
determned with BioRad Protein Assay (Bradford MM A
rapid and sensitive ne od for the quantitation of
mcrogramquant|t| ut|I|2|ngthe
principle of p{/r_g’o |n£ @ ll Anal . Bi ochem 1976;
72:248-54) . r?ew FUm bum n was used as standard.
Scintillation countlng he r d| oactivity was
determ ned in a Packard TopCo nt(tmscintillation
counter (Packard Instrunents, Merilden, CT, USA) at a

Wﬁé}g*ﬁtl ng efficiency of approximately 20 % The
count i ng efficiency was determ ned in separate sets of

v &Xlpard aeii &.sBrtied dtonoa sebsparentefh Fernfila (18pamid Formula (1II);
concentrations in duplicates of radioligand (0.1-20 nM
O H}\L,SD) wer e useg i@ saturation experinments. The
speci f| &ndl ng /SNca/l/cuI ated as the difference
bet weengt non-speci fic binding, which
was determ ned as the jindi ng of radioligand in the
presence of 5 mMMIlisuride. B and the dissociation
constantly K, were ¢eherm ned fromthe non-Iinear
regression analysis using equation . is the unbound
concentration of radioligand, and is is the anount

of e [ n

OIDI%S%? Ialsngr?ggél?cted F’rom H é;? %igﬁ E)%l%e)dk}il-r%t ng OEP[%H frdfl
-NHSOM | gSONRER! ‘def-sme)@R nwhergimter‘ épdel ccteideroro hryd and heteroaryl
Sanpl es .contai ni.n e fol nd were run in duplicate

angh whesp € dhiorla 061%5‘91 ]n%“tiiolgt :Tg%g were carried out at
roomtenperature for 3 hours. The 1C50 value, i.e. the
concentration of test compound that inhibited 50% of

e%?e%l %t% 8 sgl:gﬁddo%g o?fa droﬁgle%l 9%‘&1 t \égnc‘?\qg)t &5{%&& d

regressi on ana )fS IS an he val ue was

IFcul at Y C. Bi
Eﬁa?r”ﬁ%%sﬁe%@)'l”%w% B Botho o ket el ¥ it o
W2) WK, W, Z and Y are each a carbon atom; or

one of Wy, W3, W3, Z and Y is a nitrogen atom, while the remainder being carbon atoms,

provided that both — in Formula (I) represent single bonds;

U is selected from CHR?, CR* and CR*R*, provided that when the dotted line connecting
W, and U is a double bond, then U is CR4; and further provided that when the dotted line
connecting W, and U is a single bond, then U is selected from CHR* and CR'RY;

R! is selected from:
(a) C1-6-alkyl,
(b) C1_6-alkoxy—C1-6-alkyl,
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L = concentration of radioligand = Affinity of
radi oligand (b) 5-HTb Intrinsic Activity Assay
w@nioagsmsst s to the human 5-HTg receptor were PCT/SE2004/001508
characterized by measuring4d nhibition of 5- HT induced
| ACT in cAMP in HEK 293 cells expressing the hunman
("j&;@ﬁrg@“? cl’eptor (see Boess et al. (1997)
(dNeydropyr@y rpaleylogy 36: 713-720). Briefly, HEK293/5-HT6
cells were seeded in polylysine coated 96-well plates
(ephaler(deradkyly of 25,000 / well and grown in DVEM
(Dul becco's Modified Eagl e Medium (w thout
(Dpal% ol -red) containing 5%di al yzed Foetal Bovine Serum
(gf ylcathdayRtet®yC i n a 5% i ncubator. The nedi um was then
aspirated and replaced by 0. m assay nedi um ( Hanks
(hBayhkkeeatkghyl, Sol uti on containing 20 mM HEPES, 1.5 M
~ . sobat vyl oet hyl xant hine and 1 ng/ml bovine serum
(l)aa?glg%'?\;%mﬁ/&fter addi ti on of test substances, 50 m
(Hdisselckatkyl,n assay nedium the cells wereincubated for
10 mn at 37C in a 5% incubator. The nedi um was agai n
(khheietoatdd and the cAWP content was determ ned using a
(l)rﬁ%l.?gﬂ&ﬁl. ve CAMP kit (Amersham Pharmaci a Bi ot ech,
Bl OTRAX RPA559). The potency of antagonists was
(ngydmtbstitwel dpipdatayhiwliengn thesubstitoens aatselected i C-¢-alkyl, aryl,

50% i nhi Qi ti f 5 t. [5-HT]= 8 ti
nefE 80y a0kt T BB e 484 ng the formula The
(nFREBRUARAL ijaggcor dance with the invention have a

selective affinity to human 5-HTg receptors with K and
wheatinasy betevasey] op abi Kesivg, Zong o asdiasisifapothengronpi ip pptiaally
-LSD > 20 % at 5 . i .
sulbbufed DTBpera it ng o8 it 0GBy AT S AR Brine tvatues o
deSinedvigor® as¢RECt i vity over human cloned 5-HT , 5-HT b,
5-HT b, and receptors. TABLE 3 Binding affinity (Ki)
at the h 5-HT receptor EXAMPLE i (nM 1 140 3 160 5

RZ:301 R™3p0 ﬁ%chégéépgn@e%tl&%):le&t@d Yioyp assay of reductionof

food inta review on serotonin and food intake,
(apke@ir@anndel | , J. . and Halford, J.C. G (1998)

Serotonin and Appetite Regulation. Inplications for
(b}ﬁ‘éoﬁfﬁ’ar macol ogi cal Treatnment of Cbesity. CNS Drugs

(cPefLangRS.
(d) hydroxy,

(e) C,¢-alkoxy,

(f) Cys-alkenyl,
(2) phenyl,

(h) phenoxy,

(1) benzyloxy,

(j) benzoyl,

(k) -OCFs,

@ -CN,

(m) hydroxy-C,_¢-alkyl,
(n) halo-C, ¢-alkyl,
(0) -NR'°R',

(p) -NO,
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bese (ob/ob) nouse is selected as the primary ani mal
nodel for screening as this nutant nouse consunes high
waemsnss3of food resulting in a high signal toP@DSBE®04/001508
ratio. To further substant#ate and conpare efficacy
(qpl_aé@ dq@o’effect_ of the conpounds on food consunption
Is also studied in wild type (C57BL/6J) m ce. The
(r)ahﬂ{Bﬁ)def, food consunmed during 15 hours of infusion of
Cﬁ\gﬁp(g(g]gﬁ is recorded. Mal e m ce (obese C57BL/6JBom Lep
(S| wi | d-type C57BL/6JBom Bonhol t sgaard,
(t)Dg@ngRRII§-9 weeks with an average body weight of 50 g
(obese)“and 25 g (lean) are used in all the studies.
(Wr&=8MRnal s are housed singly in cages at 231C, 40- 60
(VO/ hum c(zl)it and. have free access to water and standard
}gbéla EYSPRASk. The 12/12-h light/dark cycle is set
(w?osd(j)gh‘t‘,swﬁ)éréin@tis B, p.29r 3[he animals are conditioned
or at |least one week before start of study. The test
(xk iands are dissolved in solvents suitable for each
kLgr conpound such as cycl odextrin,
(yg%ﬁgdg%’ri n/ met hane sul phoni ¢ aci d, polyethylene
(a®)lQ@OF Hyet hane sul phonic acid, saline. Fresh solutions
a)re made for each study. Doses of 30, 50 and 100 g kg
() ehymylar e used. The purity of the test conpounds is
an@fwifak }5&6&@ th@k RU€;s afhéhead ARhDoRLBOMR] GREH; &ld the
start of the study and random zed based on body
withethgfurtheklpzatiscotbatovhen eriemif PMnp¥: aoWelin Podmiba (I) i amsitrogen atom
and docmTeTTd ettphpgerit kg Haeids tlecdaid miabgémdtommbitahedrsnka] wherein
{Aza Scientjfjc Products, 1997;. Theeuwes, F. and Yam
R'Sisseleater] from Byrsagenptd-1-aglly! and 43s d5and 1976 |
: i , :
e PV ARG T s 400 30 Il (D Boch 3 iy vom
i f ferent n t ' mie ' )
anflpoliE 0T PRSIl s Ry sRlec AL AR B kit anc
witfaihetfaithe proviso/dhi when R™Meor Bl s dubwitdntsor appAand B i)Eormula
The m ni punps are_ inplanted subcut aneously in the )
(Dnaeiselssier rosyplanyl RheRoxyhbynzyloxy iand benreyt ifssphenyl or aryl ring
- L ScSur g du S :
ther Bt A RE DAl ARy b SCP RV Bal RER LRGP T G otk
triflnerometissledratyntetiyl or cyand; at 8 p. m for two days
bef ore (baseline) and one day after the inplantation
of the osmptic mnipunps. The weigh-in is perforne
whreig Rg’ aé’éanguPéY b, inkedita gaghatherdp famn %%eéﬁéﬂl%‘wm St Formula V)
p ' illage is corrected for. At the
p@ﬁﬂ%?ﬂ%ﬁ?ﬁ%ﬁ*ﬁ@@ﬁﬁ Bni mals are Killed by neck
di sl ocatT"on and trunk bl ood sanpled for later analysis
of pl ~-:= drug concentrations. The plasma sanple
pr ot ei dre precipitated with methanol, centrifuged
and the _supenpat ant is transferred to HPLC vials and
I nj into the liquid chromatography /mass
ptfi c system The mass spectroneter is set for
el ectriospray positive ion node andMul ti pl e Reacti on
Monitoring. A linear regression analysis of the
st andar d¥" f or ced through the origin is used to
cal cul ate the concentrations of the unknown sanpl es.
Food.cong.ungti gn for hours is measured for the three
whenrld ecGRi 0eCHRyR dhd st sglseieddtomtje of basal | evel
values is derived for each animal fromthe day before
and after




treatnment. The val ues are expressed as nean SD and
SEM from ei ght aninmal s per dose group. Statistical
weasosasson i s perforned by Kruskal -Wal i s oneP@EFE2004/001508
ANOVA using the percent basal values. If statistical
significance is reached at the |evel of p<0.05, l\/talnn-
Wiitney U-test for statistical conparijson between
cont r oiR® nd[ ment groups is pe[)[n xred The
conpounds cordi ng t Re inventi ﬁjhow anoeff Gt
(i.e., tion of R nt ake)Oi rangem ]200
my/ kg/ d%sl A conpound o me For nmy ﬁ)o (R
wherein: v is 1 or 2 and P is seRec @dfroma
substituent of Formula (I1) and Fornula (rrr); TpRR
(H) (III) or P may also be selectedriromH or ’ .
L prow ded that R.is select ed! f'r om - N§SO BN-R

-SOI@R ereuans se Redfr% I
and hetler %%; 3, Vis d
Ris HN prés@nt o3} SI ona or aNJIoubI e baph¥;
vvlthﬁhe provi so that both repr esent dbubl e bdhds or
that both represent SI ngl e bonds; W, W, Z and Y are

each a carbon at one ofW,W,V\B, Z.and Yis a
mtrogen atom whi h‘e r emaj nder be| cagtbon at ons \<
provReed that bot |n Forde) ) repr® EE\ ?mglm
bonds; I's S@_&'E P rom CH R4 and

provi d t hat Fﬂe dotted K ne conne and

a doBbl e bonthhen is CR4; and further |deg’

that when the dotted |line connecting and UR% a single
bond, then U is selected from CHR4 and CRRfF; is

sel ected from ([ . -al kylo ag xy-C, .
-al kyl, (c) C3- 6Nal keny (d) droxy a {EI kyl, (e)
H

hal 0-C - -alk Dl | Gar bo hyd), (h)
aryl - C2- 6- al k I Oaryl abkyl E S.
I N o
R® |Iq5
N
m (D X
[ lo N
N-R R®
\R1O
R\ P e N
Jt)l Py
X
| R®
N~
R
wherein:
n=0,1,or2,
o=1or2,
p=1,2,3,0r4,

r=2or3,
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(j) C3-7-cycloal kyl,

(k) heteroa

ryl, (1)

4-pi peridinyl, (m N-substituted 4-piperidinyl,

aryl, heteroaryl, ar
- 6- al kyl
heteroary? of aryl r

yl -C -&- al ky

esi due, al on

wOobmse371834 he substituents are sel ected from - 6ral/KEd004/001508

| and heteroaryl-C

£n) gegeroaryl G -6-al kyl, wherein any

e or as part of

anot her group, is optlonally substi t ut ed,

whib00t MR R deor

0

S

it ) Wi th
gheoéeﬁ?wg FOPSR n : R

and R ar e each |mdependen Iy selected from (a)

hydr o h oge
(e) (- alkox

ph (|) enz (e}
Cﬁ hydr - Ci -
N R RR O (P) NO (

NR COR 11, &) S(]\IR R11,

-6-alkoxycarbonyl ;
or 3, (X)-_ SCF , (y

wherein:
n=20,1o0r2,
o=1or2,
t=2,3o0r4,
r=2or3,
s=1,20r3;

RB‘EN? ]o

n,
enyl

xyigz benz
6 (n)
a) CiaNR R10,

W -S(Q RiL,
- CHF=CH -} -

e
gy

wherein X is selected from O, NR®and S R

(d) hydsoxy,
h
a‘mm@z
hal § -Ce al ky¥, (O -
(rR° - NHSO R11, (S)-

(Y -qOR 11, (v)

mherelne i s 0 1 2

[E} l .

wherein R’ is independently a group selected from:

(a) hydrogen,

(b) Cy-¢-alkyl,

(c) 2-cyanoethyl,

(d) hydroxy-C;-¢.alkyl,
(e) Cs-¢-alkenyl,

() Cs-6-alkynyl,

(g) Cs-7-cycloalkyl,

(h) C;s-7-cycloalkyl-C;-4-alkyl,
(1) C;-¢-alkoxy-C,-¢-alkyl,
(j) aryl-C;-¢-alkyl,

(k) heteroaryl-C,-¢-alkyl,
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(aa) -OCF H, or (ab) ethynyl; and with the proviso

that, R' is attached to a carbon atomin ring B; and
wowdos/os1se4 f urt her provi so that when one of W, VW@rsEI004/001508

Formula (1) is a nitrogen #tom and both represent

i 0gl e said nitrogen atomis attached to R,
(l)\%ggetﬁﬂgﬁg?%pggl ected from hydrogen or 4-alkyl and v
whesein aapdrybaidhétb@afyl résidare npayohd griohhldy subisgmtdd/wid €ngidlkyl,

in Formula (1) are each a_carbon atom and both
ha}%?e@éﬁ?ﬁgﬂh Gherdey{thdo, tﬂﬂP%rog’éFllé’iP’é%VaPPb m hydr ogen or

met hyl ; and with the further proviso that when R or R

¢ as substituents on ring A and Bin Formula (1), are
Rsielsdettedifrbmom phenyl , phenoxy, benzyl oxy and benzoyl,

t he, phenyl or aryl ring thereof may be optionally
(agﬂngg&%t ed by C -4-alkyl, hal ogen, -4-al koxy,
(b) éi_glahég,ll,thi o, trifluoronethyl, hydroxynethyl or cyano;

wherein R and R4 may be |inked to each other to forma
(c¥ hgkoxsUbsalkylbent of Fornmula (I1V) provided that Ris

t ached : =or 1 (IV) when Uis CR4 or CHR4, R4
<d?§1-é-a81°5m%‘@éﬁr1§>@t ed from/ , XH |- .HSNRK-0 N
(eRMIRC N-dkyR R N 10/ NO RN] N RIO -

(f) -NR®R?, provided that the said ~NR®*R® group is not attached to a carbon atom adjacent
to a ring nitrogen atom,

(8) -CO-NR°R®;

(h) hydroxy, provided that the said hydroxy group is not attached to a carbon atom adjacent

to a ring nitrogen atom,;

R’ is selected from:

(a) hydrogen,

(b) C,-4-alkyl,

(c) hydroxy-C;-4-alkyl, or
(d) Cy-4-alkoxy-C;-4-alkyl,

(e) hydroxy, provided that the said hydroxy group is not attached to a carbon atom adjacent

to a heterocyclic ring nitrogen atom and that the said hydroxy group is attached to a

heterocyclic ring not substituted with oxo;

R® is each independently selected from:
(a) hydrogen, or
(b) C1-6-a1kyl,

R’ is selected from:

(a) hydrogen,

(b) C,-4-alkyl, wherein one or two groups may be present at any carbon atom, or when two

groups are present at the same carbon atom they may together form a cyclopropane ring,

(c) hydroxy-C,-4-alkyl,
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s .0ONs: ONRR,10 NNRIO N5 RI0 R N wherein: n =
Ob , o0, o=1o0r 2, p=1, 2, 3, or 4, r =2 or 3,8 =
wd 2002/0871838; when Uis CHR4, R4 is additionally Bet/eEiedon1sos
fromthe following groups:48 N R X JnX : N R12 N R10
( 4Qillfbxny1-4-£lkyll or 2, o=1o0r 2, t =2, 3o0or 4, r =
or 3, 1, 2 or 3; wherein X is selectedfrom
(eNpgloLpcs- @kyl\f\herel n R5 is independently a group
selected from (a) hydrogen, (b) C- -alkyl, (c)
2-cyanoet hyl, (d) hydroxy-C2-6-al kyl,
R'%is each independently selected from:

(a) hydrogen,

(b) Ci-¢-alkyl,

(c) hydroxy-C,-4-alkyl,

(d) Cs-7-cycloalkyl, or

(e) Ci-s-alkoxy-C,-4-alkyl,

wherein the two R'® groups together with the nitrogen to which they are attached form a
heterocyclic ring; and when the two R'® groups form a piperazine ring, the nitrogen of the
piperazine ring that allows the substitution may be substituted with a group selected from

R>:

R" is selected from:

(a) Cy¢-alkyl,

(b) aryl, or

(c) heteroaryl,

wherein aryl and heteroaryl may be optionally substituted with C,-4-alkyl, halogen, C;-4-
alkoxy, C,-s-alkylthio, trifluoromethyl, hydroxymethyl or cyano;

R'? is selected from:
(a) hydrogen, or
(b) methyl;

when U is R*'R*, R and R* are linked to each other to form a heterocyclic ring selected
from pyrrolidine or piperidine, wherein the N atom may be substituted by a group selected
from R>; and pharmaceutically acceptable salts, hydrates, solvates, geometrical isomers,
tautomers, optical isomers, and prodrug forms thereof.

2. The compound according to claim 1, wherein

P is selected from



10

15

20

25

30

(e) C-6-alkenyl, (f) C- -alkynyl, (g) C -
-cycl oal kyl, (h) C3-7-cycloal kyl -C -4-al kyl, (i) -

wO0 a00Rox83L - 6-al kyl, (J) aryl-C -6-al kyl, (k) PCT/SE2004/001508

het eroaryl -C -6-al kyl, (1) ®, 3,3-trifl uoropropyl,
wherei,n a aryl and heteroaryl residue may be
optidﬁgébeysubstituted wth C -4-al kyl, halogen, C
-4-al kokyp C -4-al kylthio, trifluoronmethyl or cyano;
R6 is sklected from (a) hydrogen, (b) -4-alkyl, (c)
hydr oxy-C -4-al kyl, (d) 4-al koxy-C -4-al kyl, (e)
hal o-C -4-alkyl, (f) - NR R8, provided that the said -
NR R8 dHbup is not attached to a carbon atom adj acent
to aring nitrogen atom (g) -CO NR R8; (h) _hydroxy,
eaph oY Wile Wt Wat Ztahé Ysimiactatbpd ratony popvaded that bott —atT anffecnula (I)
to a carqog atom adj acent to a ring nitrogen atom R7
repeset dauRle 4oRdsyfi (@) hydrogen, (b) C -al kyl, (c)

ol YWY S W4 78dnldWY is :Pﬁitx()gén atfmeWhAX MeFemdmabidding €£Bon atoms,
hydr oxy, provided that the said hydroxy group is not

pribid@d Hl%.?b(.r)tﬁ a—ca W%ﬁ%@aﬁﬁfﬁgﬁgngﬁﬂ&g@t erocyclic

ring nrtrogen atom an e sal ydroxy group is
attached to a heterocyclic ring not substituted with

G R RENL TN T T N ——
WhHE 0018 3.doliblk bdnd! i U VORI RARerProvidel @LOWRS tRBYotted line

be present at any carbon atom or en two g
connecting W, and U is a single bond, then U is selected from CHR" and CR'R";

R! is selected from:

(f) aryl,

(h) aryl-C,¢-alkenyl,

(1) aryl-Cy.¢-alkyl,

(§) Cs.7-cycloalkyl,

(k) heteroaryl,

(n) heteroaryl-C,.¢-alkyl,

wherein any heteroaryl or aryl residue, alone or as part of another group, is optionally
substituted, independently, in one or more positions with substituents having the values as

defined for R™ andR™;

R™and R™ are each independently selected from:
(a) hydrogen,

(b) halogen,

(c) Ci¢-alkyl,

(d) hydroxy,

(e) Ci¢-alkoxy,

(f) Cp6-alkenyl,

(k) -OCF3,

(1) —CN,
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groups are present at the same carbon atomthey may
together forma cycl opropane ring, (c) hydroxy-C
wo do0alkigB4 (d) C -4-al koxy-C -4-al kyl, (e) hal op@/SE2004/001508
-4-al kyl, R10 is each independently selected from (a)
o ( C -6-al kyl, (c) hydroxy-C2-4-al kyl, (d)
(“@?9’9‘?’%%‘&1 3}1 , or (e) C-4-al koxy-C 2-4-al kyl,
(nphado€1 p-allhyd, t wo R10 groups together with the nitrogen
to i ¢h they are attached forma heterocyclic ring;
(O4n n the two R10 groups form a pi perazine ring,
() beonir!'?p@gen of the piperazine ring that allows the
substitution may be substituted with a group sel ected
CFNHSRR'',R11 i s selected from (a) G -6-alkyl, (b)
aryl s 11(c) heteroaryl, wherein aryl and heteroaryl
(S)ﬁrékbce&gpti onal |y substituted with C - -alkyl,
(s PR!!C1- 4- al koxy, C -4-alKkylthio,
trifluoromethyl, hydroxynethyl or cyano; R 2 is
(upePEERd, from (a) hydrogen, or (b) methyl: when Uis
5 [ to each other to forma
(“ﬁé%)r)ﬁlgy’c‘?ﬁeggéieﬁé8Sie’ljg$§.gd frompyrrolidine or
(xp-PEF4,di ne, wherein the N atom may be substituted by a
gr Olf_g: sel ected from R5; and pharmaceutical ® acceptabl e
(8 af? ,=%rates, sol vates, geonetrical isoners,

L optical isomers, and prodrug forns thereof.
(aé)fnérgez égﬁpound according to claim1, wherein Pis
(abpdteyptyld fron(l1) each of W, WB, Z and Y is a carbon

atom provided that both in Fornmula (1) represent
doubl e bonds; or one of W, W8, Z and Y is a nitrogen
an@VAFA thekdvisd thsr, RENR JiEled8 iaRErboa RN i@ﬁ@%m arif ovi ded
that both in Formula (1) represent single bonds; Uis
wigle the dhleer foreyns cOHRawharane{dV GRV Rand Wi a Fereaila fats awigragen atom
the daotted line connecting and Uis a double bond,
anidlbeth U1 Epésesthglaibdrus thqwaol/nittedert dtam inkhgacthth e R™, wherein

R":'i ?stste egteld Ifrrc])%l hydrogen or C,-s-alkyl and v is 1; and

with the further proviso that when W, W, and W3 in Formula (I) are each a carbon atom

and both represent single bonds, R™ is selected from hydrogen or methyl; and
with the further proviso that when R™ and R™ are substituents on ring A and B, then R™
and R™ are independently selected from: hydrogen, halogen, methyl, methoxy,

trifluoromethyl, hydroxymethyl or cyano;

when U is CR* or CHR*, R*is a group selected from:



connecting and Uis a single bond, then Uis selected
fromCHR4 and CR R4 ; RL is selected from (f) aryl,

w@ bjosmsigB+ C2- 6- al kenyl, (i) aryl-C -al kyl, (])PCT/SE2004/001508
C3-7-cycl oal kyl (k) heterstaryl, (n)

het er oaryl - G - 6- al k wher ei n any heteroaryl or aryl
resi due, al)eme or a part of anot her gra&p

opti ona substlt NR® i n engent |y, “d’ne or nore
posi k tltuents havii ng th vIues as

def i ned\l for® ' R and,\R"are ea ndependent |y

sel ecte fromz (a) hydrogerﬁ (b) halggen, (C) Cwalkyl,

(d) hydroxy, (e) i-6-al koxy, (f) C. -aI kenyl, (k)

-OCF, (1)- CN(m hydr xy-Gi -6-al kyl, (n)

hal o-Ci -6-al kyl, (O - \El (q)..~CONR R10, (r) -NHSO
NR R1 (uy -C(OR1 (W

R, (9- H (t)

-S(O R wherein |soqg20r30 ¥)- SCF , (y)

“CHF=CH , (A& - OCF HNGrlgab) eRRynyR” and with the

provisotﬁ*at, R' is attachedtoacarbon atomin ring

B; and t he fl'}r\t,JmEr rov§-so that en one of W, W
il a (1)

h
and in Foryfu |san|t enato

)\: N =
J\ R®
07N~

[H\(Rﬁ

o 10
rl\l—R
R10

o "R
R R
v;/herein
n=0,1,or2,
o=1lor2,
p=1,2,3,0r4,

when U is CHR® R* is additionally selected from the following groups:

5,

wherein :

n=2010r2,
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and both represent single bonds the said nitrogen atom

is attached to R, wherein Ris selected from hydrogen
wo@r004/403d8ky| and v is ; and with the further preei/sE2004/001508

that when Wand WB in Forntd a (1) are each a carbon

atom and (pgtlh [Hepresent singl e bonds, Ris selected

from hydrogen Tor et hyl; and with the further proviso

that when-ReaheékrfK ' are substituents on ring A and B,

then R and R 1' are independently selected from

hydrogen,” ®al%den, methyl, methoxy, trifluoronethyl,

sAlhen Uis CR4 or CHR4, R4 is a
WE%‘%%’%%@?@%’%AWHWM“% o' Nf 1. RV TRl' RIO NR

I\I-RlOlOA\/\herelnn=Olor2 o=1 o 2, P=,
when U i s additionally sel ected

W%‘FS%I% Hélff%P?W%aéF%laﬁgzmd §o8's Tx 12 10 R N R
(aYhed8ES,: n =0, lor 2,0 =10r 2, t =2, 3o0r 4 r =
wherein X is selected fromand NR8; wherein R5 is
(b) Adepdndent |y a group sel ected from (a) hydrogen, (b)

(c) 2 cy[a<1¥oe’thyq c) 2-cyanoet hyl,
(d) hydroxy-C,-4-alkyl,

(e) Cs-¢-alkenyl,

(h) Cs-7-cycloalkyl-Cy-s-alkyl, or

(i) C;-4-alkoxy-C,-4-alkyl,

R’ is selected from:

(a) hydrogen,

(b) C;-4-alkyl,

(c) hydroxy-C;-;-alkyl, or
(d) Cy-2-alkoxy-C;-»-alkyl;

R® is each independently selected from:
(a) hydrogen, or
(b) Ci-¢-alkyl,

R’ is selected from:

(a) hydrogen,

(b) C,-s-alkyl, wherein one or two groups may be present at any carbon atom, or when two

groups are present at the same carbon atom they may together form a cyclopropane ring,
(c) hydroxy-C,;-;-alkyl,

(d) C;-;-alkoxy-C;-,-alkyl,
(e) halo-C,-;-alkyl,

R'% is each independently selected from:

(a) hydrogen,
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(d) hydroxy-C -4-alkyl, (e) C -6-al kenyl, (h)

C3-7-cycloal kyl -C -4-al kyl, or (i)
WO do0alokmssy - C2- 4-al kyl, R7 is selected from (apCT/SE2004/001508

hydrogen (b) C-4-alkyl, %) hydroxy-C -2-al kyl, or
(big aIkoxy-C -2-al kyl; R8 is each independently

168 from (a) hydrogen, or (b) C - -alkyl, RO is

(cpRyd@6ked, fralem (a) hydrogen, (b) C -4-alkyl, wherein

one or two_groups nmay be present at an carbon atom

whgreiyibhtwal g@r@leméowlaerml {BA NIERZER (W lahéhedaarﬁéﬁﬁ%&% fqrm a
05T pbPGRL L 6005 R EUSAPEAANEAIR s irogen of

pipabnnEring tlaat kifdws REGQubssiteanmayniskequbstiitated| witlse breap aelected from
g‘rom (a) hydrogen, (b) -4-alkyl, (c)
hydroxy C2- 4-al kyl wherein the two RLO groups together
with the nitrogen to which they are attached forma
heterocycllc ring; and when the two R groups forma
Rﬁllpml@zerdlfeoml ng, the nitrogen of the piperazine ring
E ovvsthe substitution may be substituted with a
(aﬁq bﬂﬁ Iected fromR5, R1l is selected from (a) C
-alkyl R12 is selected from (a) hydrogen, or (b)
nethyl; when Uis RR, R4 and R4 are linked to each
Rotlh&fﬂeoﬁflﬂ fromm a heterocyclic ring sel ected from

e or piperidine, wherein the N atom may be
(aEM%Jr?é% gd by a group R5 selected from

(b) methyl;

when U is R'R*, R*and R* are linked to each other to form a heterocyclic ring selected
from pyrrolidine or piperidine, wherein the N atom may be substituted by a group R’
selected from:

(a) hydrogen,

(b) Cy-4-alkyl,

(d) hydroxy-C,-4-alkyl,

(1) Cy-s-alkoxy-C,-4-alkyl,

(k) 2-cyanoethyl.

3. The compound according to claim 1 or 2, wherein
Ar is selected from phenyl, naphthyl, and thienyl, which group Ar is optionally substituted
by halogen, methyl, methoxy.

4. The compound according to any one of claims 1 to 3, which is selected from
4’-Methyl-1’-(2-naphthylsulphonyl)-1°,4’,5° 6’ -tetrahydrospiro {piperidine-2,7’-
pyrrolo[3,2-b]pyridine} hydrochloride,
4’-Methyl-1’-(4-bromophenylsulphonyl)-1°,4’,5°,6’-tetrahydrospiro {piperidine-2,7’-
pyrrolo[3,2-b]pyridine} hydrochloride,
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(a) hydrogen, (b) C -4-alkyl, (d) hydroxy-C - -alkyl,
(i) C-4-al koxy-C 2-4-al kyl, (k) 2-cyanoethyl. 3. The
W@ o0uposnse4 according to claim1 or 2, wherein APCT/SE2004/001508
sel ected from phenyl, naphshyl and thienyl, which
k] | t t >
4 ?Theggglxly 5 4@0%62 g{;ﬁla}l ,{’3’%@2 | ggﬁ ?%trg‘ﬂ)d?&ﬁﬂo g@ﬁéﬁmhe 2,7
yedoai[BrB blpyridie} kiredhlorsdesel ect ed from I\/Et hyl -

- (2- napht hyl sul phonyl )- ' ,
& M@thylahﬁrtb@pwse bpméhl w8, 03-tetrahydrospiro {piperidine-2,7’-pyrrolo[ 3,2-

1ﬂ§%¥{ qﬁ%ﬁﬁﬁ@%@?;h?bﬂg%yr¥drPC?Lortde ,4 - Met hyl -

INEG! @éﬁf’é%ﬂﬂfb‘ﬁ i- 'IH{lﬁﬂcﬂQf ¥§12D@ ~Kydfoxy- ethylammoR/gcetamMe and
di ne} “hydrochl ori de, 4 t hyl -

pyrrolohb
1-Berigeneso ngl- k 11@19}143311) -pymidipi4yyl-amipe;

N- f~(’4 fptgFa(ag,F ?ﬁ]‘p'ipm% g;)ér%?g?esgifﬁp%}ndg&ydrochlonde and
3- H’heMﬂELhﬁiny[) 4, iﬂlglte&ﬁh/}l'(ﬁéu3plhl§)d'm}thejlhdol 8-amine trifluoroacetate.

,5',6" -tetrahydrospiro{pi peridine-2,7" -pyrrolo[3,2
- bjpyrldlne} hydrochlorlde

5. gt rérh%%ég g@g@ggﬁm 8% {* %H]S’&Jnaﬂab&%r?g%% 219! Ot the

enzenesu
folldwingdtdps:4- yl ) - pyri di n- 4-yl - anine N- (4- Pi per azi n-

H-.i ndo] -, - benzenes e. hydrochl ori de,.
Kab reaction OP £ -(2- eﬁn)ammo)pyrro e an met ylpi eraz?ne 4-one to give 4'-

SyeRnyh s34 QBithfosginS o iRy dp rrdl hEBTRk Rlepdald
-8-amné trifluoroacetate . process tor the
pfbé peaction ofithefpreducd fromuatep Boditr a arylsulphonyichotide in the presence
BISIng the followi ng steps: (a) reaction of
thlan1no)pyrro|e and | - met hyl pi per azi ne- 4-one
to give 4 ' - nethyl-1" , ,5 ,
- tetrahydrosplro{plperldlne 7
6. A prpeese ey tBe preppisiien 6f #egmpoundcceasylingda claingrl , egmprising the

romstep a) with an aryl sul phonyl chloride in
fb@ﬁggg%e énce of a base. 6. A process for the

prepeidion@f Dbeeaarpayh it deduvdylagitecand tediodcety! bromide and
cQ ising the followi ng steps: (c) reaction of
f%&‘ﬁ%’@ﬁ@ﬂﬂ’\‘%ﬁ?l‘?ﬂ’law I - 4- yI ani ne and bronpacet y!
brom de and further reaction with ethanolamne. 7. A
process for the preparation of a conpound according to
7. & @mooes fordberprepsiatign bhe céropdunmi acgordingps clafrd)l, cadpriding the
f@¢wnatkpn of 3-(tol uene-4-sul fonyl)-6,9-di hydro-3H,
ONYIBEFBFe]i ndol - 8-one in the presence of sodium

C Y@ RBIt ARV hARNITH - RITIBHRL AL8N18581)26, 8-dihydro-3H, 7H-benzo[e]indol-

8-one in the presence of sodium cyanoborohydride and ammonium acetate.
8. A compound according to any one of claims 1 to 4 for use in therapy.

9. A compound according to any one of claims 1 to 4 for use in the treatment or

prophylaxis of a 5-HT¢ receptor-related disorder, to achieve reduction of body weight and

of body weight gain.
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8. A conpound according to any one of clainms 1 to 4
for use in therapy. 9. A conpound according to any one
wobooshatises 1 to 4 for use in the treatnment or PCT/SE2004/001508
prophyl axi s of a receptor-%%l ated di sorder, to achieve
10, %dé{ﬁﬁLPleﬂd %Eco@@ﬂg t(Y"@l'aﬂﬁ‘b @H&e&fmp eﬁxrdeﬁsgsetec@alﬁ%nil{%eeuy, type
according to cilaim9, wherein the disorder is
I slealbekcs ;atisdrdeyobthesentyal ntevpes syStedn alaht assinxighys deptesswong panic
Ehe centrah g%vous ) ﬁ@' as a xietﬁﬁ d ..
HERS, BEE108Y, dISBHIST S CogY c"k SOTREIROTRITCRYYe PR P ST IS R RS
arf kS, @aﬁﬁua %ﬁigle% %dlgélﬁeﬂ@ shiseayieedompuli @ @hdifers, psychoses,
anorexi a, bulini a, i nge eating disorders, obsessi ve
Algbeipner 'sidissasti Bankinsen's dp@%@th@@ngtm 5 lghotearschigopireriaatention
n
oeRiYRRATL AT DAL BAR e pE MR Rpgoncraiys giseases
chMatctedirzaa\@y ihpaireddicunalbgs®th, agd paidegener at i ve di seases
characterized by inpaired neuronal growth, and pain.
A pharnmaceutical formnulation conprising a conpound
C
L Bkl T AR oIy orh S Ak Y€ ppy o of claims
1 mcztmwbb ingiediergnin aombumtlbn evith allﬂlan’ﬁhc&:upbdtymmlhble diluent or
formul ati on according to claimfor use in the
Cai¥phyl axi s or treatment of a 5-HTg receptor-rel ated
di sorder, to achieve reduction of body wei ght and of
body MEIght gain. 13. The pharmaceutical formulation
122dbe phmnglcwmhiormnbltlon aedozding b claim 1asruse m thia grophylaxis or
di sor.d sel ec be | etes
tr%ﬁt@sr}t iraé BroHebloE tplen CHaRGE b My YLl B84 Weight and of
?ﬁ fepression, panic attacks, menory dlsorders,
c gni &% di sorders, epilepsy, sleep di sorders,
m grai ne, anorexia, bulima, binge eating disorders

1% q‘z‘p o %’\églcglggﬁgt* ol Vﬁltlglll g&{yg ggg%gé S hoqsf% nalﬁll §2 wLereln the
d&&@éﬁ@ seleG&d Fr@ﬁ’lrlfb%ﬁ't)a typa i QbR cﬁ'&frﬂ&b bf h¥REARE heMBus system
di sorder, w thdrawal”’from drug abuse,
such as wqun@pmssme, plinseattaeks, @tfamczxytdmorcteeszl cbgmtwm@scvrédrs epilepsy,
neu row.h, and paj 14. A et hod,.f o
st e hiebng. BB Bnbllispit b ReF Fheaticss Pasesivg gompulsive

disbra ek dRfchdses, 20Mhedvier € @idetst, RitkiaborDdikc ] IgiMtindfsh Oéhorea,
body melght gai n, _which conprises adni ni stering to a

schizppleeniaj ftanten d@ﬁcﬁsl@m@ractlé%ltiﬁemer aritheravead diopedgbnte,
ot g RN ALE g 0rb S S GhurthD Bt b i
di sorder is selected fron1obeS|ty' type Il diabetes;
di sorders of the central nervou ¥ften1such
fafas:

I%rﬁ(méthyd forepe Braphylaxiso fheaiment 9 %Wﬁ?wordﬁe@dd@?%rden to
o o R L e RS R B B aamimsring

toQRBRSH 1YiGheE® BP4IC itBtntHn B B ve REMMAOSEScoMpoll BBJording to any
s disease, Parkinson ' s disease, Huntington ' s

m@h&ﬂk@ﬁséé%ﬁzophrenla attention deficit hyperactive
di sorder, w thdrawal from drug abuse,
neur odegener ati ve di seases characterized by inpaired

13 dlE eivthodicovdding @rthifdidn whi@irfthewlisoeder idelstmd Ut aih bbgity; type

5-HTg receptor activity, which conprises adm nistering .
I1dgpbstes; disorders of the central nervous system such as anxiety, depression, panic

—

a

attacks, memory disorders, cognitive disorders, epilepsy, sleep disorders, migraine,

anorexia, bulimia, binge eating disorders, obsessive compulsive disorders, psychoses,
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subject in need of such treatnment an effective anount
of a conpound according to any one of clains 1 to 4.
wd Zoosksm3of a conpound according to any one ofpCi/sEu84/d01508
to 4 for the manufacture of6a nedi canent for use in
AlEltﬂe‘?mQ{’QHﬂ&s@,’(lba?gfﬂﬁoﬁ'g ﬁlgéa{g@,rltlurﬂfngﬁorpé tfea, schizophre ja, attention
receptor-related disorder,” to achi eve reduction of
deficid yiypezaqgive disocdenf witlabtyw alefiqrh tingaibuse, hBurodbgeneséive diseases
according to claim17, wherein the disorder is
charapterized Py naIss aeyrepal o, f3d RRi%het es; di sorders of
the central nervous system such as anxiety,
depression, panic attacks, nenory disorders, cognitive
16dAsoettied for neqiulating\p-HE | eesepdr setndiy whichicgmpirises administering to a
anorexia, bulima, binge eating disorders, obsessive
subjepfinineed ef Wk eament ameffective amouny of eopmound gecording to any one
i Par ki nson ' s disease, Huntington ' s chorea,
°f§%%§§23 ?énia, attention deficit hyperactive disorder,
wi t hdrawal from drug abuse, neurodegenerative di seases
characterized by inpaired neurponal gro , .and pai n.
173 Yspokpetrapquad ety any ermefrglaims ta%c%ﬁﬁwmu?acture ofa
mEGEN Rt {E oSO ifR¥ 8%&gﬁ&is@r HeABneht bPa é-}?f’q AtptdLrelated disorder, to
[ cally

Ingredient, in c ation wth a cosnet

acRieSERIaIh Slidod§Rieigit afh@bf b&Ty weibht ghife COSneti C
conmposition according to claimfor use in the
prophyl axis or treatnment of a 5-HTg receptor-rel ated

18?) J(l)“lé(g L%gafca%%d&égkﬁ Ella%ﬁel 7[ %ﬂ&%ld A8 d%%rcﬁ? %’sem.{egt}{'on? Bgesﬂgl; type 11
diabetes; disorders of the central nervous system such as anxiety, depression, panic attacks,
memory disorders, cognitive disorders, epilepsy, sleep disorders, migraine, anorexia,
bulimia, binge eating disorders, obsessive compulsive disorders, psychoses, Alzheimer’s

disease, Parkinson'’s disease, Huntington’s chorea, schizophrenia, attention deficit

‘hyperactive disorder, withdrawal from drug abuse, neurodegenerative diseases

characterized by impaired neuronal growth, and pain. -

19. A cosmetic composition comprising a compound according to any one of claims 1 to 4

as active ingredient, in combination with a cosmetically acceptable diluent or carrier.

20. The cosmetic composition according to claim 19 for use in the prophylaxis or treatment

of a 5-HT¢ receptor-related disorder, to achieve reduction of body weight and of body

weight gain.



