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PYRROLO NDOLES, PYRI DO NDOLES AND AZEPI NO NDOLES AS 5- HT2C AGONI S

present invention relates to pyrrol oi ndole, pyridoindole and azepi noi ndol e
derivati vesyooo1pyldcesses and internedi ates for their prepdiCAIGRATN2884
pharmaceutical S conpositions containing themand to their nedicinal use.
The active conmpounds of the present invention are useful in treating
obesity and ot RATRRIOIODINDPQLES; PYREDOENDO1ESYNDAZEPINOINDEOIRS i s a

di sease process influenced by eA§BSHTZ®AGONISTS ors in which the
traditional weight |oss nethods of dieting and 10 exercise need to be

suppl enent edTb;l mwnhﬁé’ﬁmﬂ@ whaebue tryTroknindolg; ipyridoinggle apd peepimeindeleand
Treatnments ", t S 996) . .Wet h someone
s cl a s%qf'lf"agﬁe%s 5 A?\%%% ﬁ?d lﬁéﬁgfdl'ﬂaé ?@r {h@ﬁl prh}a(;at dﬁu ?o rﬁhﬁxgaachte ?aH e basis
of 1 { tiSRSSontdifiax thBthad Mhﬁhmlcﬁlcﬁﬁl wl amedctlwe wmﬁodhagomdy 15

wei ght % y height squared {nR2). Thus, the units of BM are kg/n2 and it
i s posspresent tnvention @rapsei wetramgphm 254 QHET 4iSREERi t h mi ni mum mortal ity in
each decade of life. Overweight is defined as a BM in the range 25-30
kg/m ", and obesity as a BM greater than 30 kg/nR. There are problens wth
this definition in hh@bedntred@gﬁseaahattc&ieeny ﬂ‘stmdmmm?bcdshenfﬂlidhﬁé& bgon of
body nmass that is nuscle in.relation.to (adi pose tissue). 0 account
for thieviobewntal fsieraisvhieh gher irpditong) ‘t'ﬁshtbl%s @f@?odbdtfydrpaﬁg @adt ent :

greater than 25% e L, e BM

i ncﬂ@as@%er‘i‘ﬁeef‘%c %ngenﬁgéc%gg% graﬁim{lﬁ?% (ﬁﬁtsf(rgo?ﬁg&t/apl%e{v e?e'%:‘)z;uses t hat
i s i ndepengianymars Ot Steip Repdks, fPaBtRmbhcathheLtm$99&)onnDn di seases with obesity
are 25 cardi ovascul ar di sease (particularly hypertension), diabetes
(obesity aggravates the devel opnent of diabetes), gall bl adder disease

(particul arl 6 ag&%}ne%ﬁeimduagﬁfeesascﬁvemagmd&camms J2RERAY Hardtmneghown t hat
reauc

even a nodest tion in ?&M can correspond to a significant
reduct i em then beatie ofi @erdiodMeveelsopdqxg i)owhm;n lheca}cvlaéﬁdsb:aslé'xdme @gypounds

mar ket ed as be e i
Si bdif r ayrigbt a@b qy& é%sht(%u Q’t@ J| %ﬁ:{kt onﬂ i I\?ﬁtnarg ﬁwf&gﬁsgrpogf%ﬁ directly
and t engs.Q.1RteQse BMRBranigg hssoamedemle nnﬁxmump neaia byt in(dabio dedade ealfaiﬂ: vely

harm ess) side-effects such as diarrhoea, Sibytratnine (a nixed
5- HT/ noOsemveniglhti in defngdasaiMl phibgirenge)2 Sc3hkg/Rer amgabesity asa BM] greasesos wo

90/ 1251 Dol FhAR 2 Thad e g}d%?é?nso BB SHIsCaRfidACA thatl RdBed  HoPORE i H?t' ents.

The ser aser/reuptake inhibitors fenfluram ne (Pon and
dexf enf hasoani the pfépectiondfbddznsash é@hlsmlpm}etle dclatmrded’ﬁtéweosedmdua)nfrake and

bod h L d hs bot h
p?oéaﬁféc%@énévq%rmﬁd%" T R Bt P e 3o B s o OB ar

val ve ap) @%hﬁd?@%@ﬁﬁﬁfds&h@%xﬁmédﬁrés edtrvelyse There is therefore a need
for the evel opment of a safer anti-obesity agent. The non-sel ective 5-HI2~

receptor agonists/partial agonists nthl orophenyl pi perazi ne (nCPP) and

L1 1§ uor omet il BOSIH BLRSLa e CIFHERIIaE o el D) Or e ! 0o

intake in ra enne rzon syc ophar nacol

93-100; 8&1 A infepardet oftiier Mxkufattors. afibe GosCuomnon diseases FithRitesitpard . 1987,

141, 429-435) and to accel er agra t e apgear algg ﬁge behavi our al satl ety

seqliéncear(isvasc‘ll@ft disease r (Pariteu L), §’c?}f5p FiicBgETavaiRo dhe | 13

30937 1) deveissinbnt! o GabélEs)] pOMEHdASS @il (paIchRrly a8 Thd NiisEaGesV g UNt eer s
reproduction. Research has shown that even a modest reduction in body weight can

correspond to a significant reduction in the risk of developing coronary heart disease.

30 Compounds marketed as anti-obesity agents include Orlistat (Reductil®) and
Sibutramine. Orlistat (a lipase inhibitor) inhibits fat absorption directly and tends to
produce a high incidence of unpleasant (though relatively harmless) side-effects such as

diarrhoea. Sibutramine (a mixed 5-HT/noradrenaline reuptake inhibitor) can increase

AT IR
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15 subjects have al so shown decreases in food intake. Thus, a singl %ajjﬁﬁ:
of nCPP decreased food intake in female volunteers (A E. S. Wal sh et Je 2003
Psychophar I | 994, 17 6, 120-122) and decreased the appetite and body
wei ght of or(gég)gnﬁgloe and femal e subjegts during subchronic tPl%Jéfil??émssfor a
14 day period (P.A Sargeant et al., Psychopharmacol., 1997, 133, 309-312).

rutant  Blocgh Freecl 3bq et gt PR pRicdiss. T, geroldi3 Liglrascigupiake
ant agoni s aghib¥ork " gerfihirtiine 1 @@ﬁ&hﬁﬁﬁgggh@g@mf&méﬁn%Z%édw M?rghﬁfe( @efnor .

Kennett et al., Neuropharmacol., 1 , 36, 609-620). It see t here
t hat nCPPrejectedds alscreassdophintgke and hodynwaighhoer agudlongedapert tb (gredtirthan

. .25 h ds which h b d 5-HT2~,
ngont st PomoBUB); HORE Ha AEHLSKT »Ei5e St Dgraic Pl o SRSt G SPPIEa |
- ani noet hWidleH&ObP?xelﬂ!t sxéiv@%sﬂbrhﬁuﬁ&ﬁas@@é%é&(%gu@ﬁﬁre%l&%%&e?@% {Hereddra3P37

di sclose that tricyclic 1-am noethyl pyrrole derivatives and tricyclic

1- ami noet hged foy e dé velaperenivefta safes atti-nbksity agertiTZ~ receptors and nmay be used
in the treatnent of obesity. WO A-98/ 30548 di scl oses am noal kyl i ndazol e 30
conpounds as 5-HTz~ agonisis for the treatnment of CNS di seases and appetite
regul ation dis er Sion iva- Digh - ol Qb indol ;. 9- ethyl am ne
i s disclosed i ?hg Med. gfggnq‘% 1952%‘#&8 1,475% .Ml'hea%lglr’nes%g?gﬁlon a:ﬁ%ni)é{s) IH

pyri do[ 1, éhlaidphdoylpiperazinet (nCRR) eatdntrifluondmetbylpbempipiperabiave (TEMPHE have S

di scl Qsed i n EP- A-0252643 an P: A Z 3 SAN 2003 _WO 00/1251Q 3
PCT/ Ggégfb%"_@azfiei’& 81 Feo¥fie nga}‘ﬂﬁ dh & Fg-A- Kennett* and G.Curzon,
10- [ (acyl P@&B}%;Mcbl.,‘éﬁ%%??}' @I_wtmos A Kdmeh! 040 SRR 2AIG - CR2HE k. @0ENt S

is discloséd i'n EP-A-0 i's an object of this invention to provide
sel ect i ve/. Rfiarewcpl, B8 Hd, 5197435 ané tepcslerite danappedrancaiof therbehinaoaply and
particul arly.for Al -0 i ents. lt,is a furt ohj.e of this
i nventi onsﬁt%‘}{)?c&l ?ﬁ% @?Jr' éﬂgﬁ?}'zg%ﬁ §§ fig)dlgﬁg’spsg gfoe%‘f’r'{}‘é“floﬁ%rgﬁ%%ﬂgg%d/ or

5- HTZ~ r eTEpt Reécenf Hiditigsefrém studfes aih a0PPRamonel Rirthah {Gunttess 3 obese
anti-obesity agents. is a further object of this invention to provide

It
sel ectl veSubiRciedaYs alset shayn slagreases de o rintakgantiaus, gr¥nsleadosy of MCRP
recept or AQONISE Sood RiraktSH dfiegaétéggag@xe@r&.é.@. RP4IEh CHLAT [Pt pnttifa B

anti-obesity agents. Accor e present Inventi oh apr Ovi ded a
cheni cal Xa9#pduangd120-122x mdl decfdayed Me dRpetRe andRBodynwBIgh{ bf dbesentmelecamt n i s
1, 2 or 3; R+ and Rz .are i ndependentl | ected fi om hydrogen and al kyl; R3
i s al kyl ;femle,_glgm?%s uring %’b%glﬁgﬁaéﬂ%tj%%éﬁéc‘faé’cp%%# h‘édgﬁfégﬂlf eﬁ&}"ogen,
hydroxy, phkbpharybol.,abhnNg3, 3994125y Theldpiethit Qctic ofl hlip®, isablent sHbS oxyl,
al kyl sul fonyl, aryl sul foxyl, arylsulfonyl, am no, nonoal Iﬁg/l am no,

0 )
di al k99 arflhzs; reseptep kneskapiomutant BisedLddnlerott &l aly \Nasrsoh§Ps, Hidy S42heNy | |
am nocar Vil igear i |y r. |,
al koxycar grf%lag{r%éﬁg?g&;ﬁ ﬂ‘?cﬂgga%%ﬁﬁé", mg%@%@{nﬁky amlﬁ?égsr(tg}dﬁyFS%fu
di al kyl arer mdg deapspHaomycol nb9Ta By 6@H20)c it besnyd tiereforeahdt mCPP decreases

di al kyl am ngcar bonyl am ng, or RS an t oget her form a carbocyclic or
het er ocyrcT']PPg Intpkfyvia an agonist saRpr% dhe %9/‘ LB 4

25 Other compounds which have been proposed as 5-HT,¢ receptor agonists for use
in the treatment of obesity include the substituted 1-aminoethyl indoles disclosed in EP-
A-0655440. CA-2132887 and CA-2153937 disclose that tricyclic 1-aminoethylpyrrole
derivatives and tricyclic 1-aminoethyl pyrazole derivatives bind to 5-HT,¢ receptors and
may be used in the treatment of obesity. WO-A-98/30548 discloses aminoalkylindazole

30 compounds as 5-HT,c agonists for the treatment of CNS diseases and appetite
regulation  disorders.  2-(2,3-Dihydro-1H-pyrrolo[1,2-alindol-9-yl)ethylamine  is
disclosed in J Med.Chem., 1965, 8, 700. The preparation of pyrido[1,2-a]indoles for the
treatment of cerebrovascular disorders is disclosed in EP-A-0252643 and EP-A-



and pharmaceutically acceptable salts and prodrugs thereof. PCT/ @gg/ﬂﬁ%@ﬁ
As used herein, the term "al kyl" nmeans a branched or unbranched, c¥y¢tl
acyclic, saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocar byl
radi cal . V\h@/r(g&%]‘g clic, the alkyl grpup is preferably C3 tBCéﬂ?WWe
preferably C$ to Coo, nore preferably C5, C6 or C~. Wiere acyclic, the

al kyl group i referably .C~ to o, . nor r rab C- > re

oref er plétgﬁﬂﬁ k heet?giﬂa?{j"g}? &y OgﬁﬁdyﬂfgaB&;Egﬁ{ﬁ??gﬁ?%aﬁ%ﬁ?gﬁwg&'ﬁs 69 bty
i sobutyl qr ... 5 r:e gpL £5he met hyl . used herein, e
term"lom@imlallgﬁeg}?éx aStnisédr?gtO%E;Il?EgtIﬁyr?ﬁprgpyl (n-propyl or isopropyl) or
butyl (n-butyl, isobutyl or tertiary-butyl). As used herein, the term
"aryl"™ means an aromatjc group, .such as phengl or naphthyl, or a

het er oar omat i ¢ Iyrio @y € ﬁ?‘a‘i’fnilf‘r‘ﬁg IysRNQEY 1 RFYIAe, seleetiveh | djrepthe actirg SHdeom 15
such as pyridyl .. 1 Y. QU ol ]yl ryl:.groups
ay Do Ss EqRor gL R e i AR BRGICLNG B e HEnR bR, 1

gener al | y fhhédr étfecd o uhis tinvieniéont ® proeidedirectyr aftmpaigandd selediseiforiSMHT,p
Substituents may_include; 2Q carbpn-containing,. ronjlpﬁr such as al kyl, aryl,
Ayl al kyl 3p@/ag. S-BTbe FPReRIBa fom e Mo bERPY (it e PRHIRRY o Bifops FEA-ebesitia

unsubsti t b " 0, o : : - t ai.pl : s such
a5 hal oal BErT ey Frf S orrlsTheERoBD 80 RheEhiy, Sriufading 00
al cohol s @1 her recépt@r Hpawhypreferitdy SAEE.c( eceptothyghmsty,, fonyde anythblapy ,and
aryl (hydroxy)al kyl), (e.qg..al koxy, aryloxy, alkoxyal kyl, aryl oxyal kyl),
(e.g. ®ar Déﬁm“éfég{f%)‘%e a(sg%-g{)%ﬂwgw bonyl , al kyl car bonyl al kyl ,
aryl carbonyl, aryl al kyl carbonyl, aryl carbonyl al kyl ), 2 3 JAN 2003 wo oon
zs~ o0 5 PCTI (B991 02884 aci ds(e.g. carboxy, carboxyal kyl),acid derivatives
such as est er s(4xcqrding kothy pagseninpientiah Kbsry dapbongedat kitmizhk gdropoundrofl oxy,
al kyl car bgnyl axyal kyl ), am des(e. g. am nocarbonyl, nono- or
di-alkylaﬁ?%%@é%@bnyl, am nocar bonyl al kyl , nmono- or
di - al kyl am nocar bonyl al kyl , aryl am nocarbrnyl ), carbamates(e. g.
al koxycar bonyl ami no, 10ar yl oxycar bonyl anm no, Nam.nocar bonyl oxy, nono- or
di-alkylaninocarbonyloxy,arylaninoq@rbonylo/y)and ureas(e.g. nono- or
di - al kyl am nocar bonyl am no oraryl any*nocafbonyl am no); 15 ni t rogen-cont ai ni ng
groups such asami nes(e.g. am ni; dr di-al kyl am no, am noal kyl , nono-
or di-al kyl am noal kyl ), azi des, ni t cyano, cyanoal kyl), 20 vitro;
sul fur-containing groups such a . det hers, sul foxides and sul fones
(e.g. al kylthio, aIkyIsquinyHﬁ al k IsuF oy ), al kyl thioal kyl,
al kyl sul finylal kyl, 25 al kyl sul fonywal kyl, arylthio, arylsulfinyl,
aryl sul fonyl, arylthioal kyl, arylsulfjnylalkyl, arylsulfonylalkyl); and
het erocycl i c groups containing one o Dnore, preferably one, heteroatom
(e.qg. ,thienyl, furanyl, pyrrolyl, imdazolyl, 30 pyrazolyl, thiazolyl,
i sot hil zolyl, oxazolyl, oxadiazolyl, thiadiazolyl, aziridinyl, azetidinyl,
pyrrolidi gHereipyrrolinyl, imdazolidinyl, imdazolinyl, pyrazolidinyl,
tetrahydrotuaggyl 2 3 JAN 2003

nis1,2or3;

LS hl

R, and R, are independently selected from hydrogen and alkyl;
R3 is alkyl;

20 Ry to R; are independently selected from hydrogen, halogen, hydroxy, alkyl, aryl,
alkoxy, aryloxy, alkylthio, arylthio, alkylsulfoxyl, alkylsulfonyl, arylsulfoxyl,

arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano, carboxaldehyde,

alkylcarbonyl, arylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, alkoxycarbonylamino, aminocarbonyloxy,
25 monoalkylaminocarbonyloxy, dialkylaminocarbonyloxy,

monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and R together

form a carbocyclic or heterocyclic ring,



wo oon2sao 6 PCTI GB99102884 PYr~Yl~ PYronyl, PfridYl, pyrazinyl,
pyridazi nyl, piperidyl, hexahydroazepinyl, piperazinyl, norpholinyl, 23 JAN 200

t hi anapht hw benzof uranyl, isobenzofuranyl, indolyl, oxyi ndolél ,
i soi ndol yI | Q ALY yl, indolinyl, 7-againdolyl, benzopyrany?CT/eBifa#sinyl
i socoumarinyl, quinolinyl, isoquinolinyl, naphthridinyl, cinnolinyl,

qui nazolinyl, pyrid i dyl enzoxazin i noxal i nyl, chronenyl,
chr onanyl%“dll?jmi‘%%eﬁ’?]g ngﬁé?ptﬁﬁlfﬁéﬁsa%%rﬂ;%ﬂrg%%ﬁrﬁ?%oI inyl). As used herein,
the term "al koxy" means al kyl-O and "al koyl " means al kyl CO-. Al koxy

substituent groups or al koxy-containing substituent groups may be
substitut ed byAensedrhenmethal tkynh "gikplipmeant 5 Amncied dorhentramched, heyctie om

"hal ogen" neans a fluyorine, chl.orine, brom ne or .iadin adj.cal ,_ preferably
a fluori resychh SHraiEd &F Uhsdiwseled ¢e§dia}}<§{l}_’l %sa%@é{b ng%?ﬁ’yg ﬁ@i"'tagr "WF odr ug”
means any r { 3 r fot formul a
T A B R B R B B e e PR e Py 2" By
phar maceuty, ¢glorYC;20¢kept adyclkic,he dlkylfgroupas prefipatin Q) af Cloomorel prefétaply Gabt s may
be prepared from pharmaceuti cal I)é accept abl e non-toxic aci ds and, bases

C

i ncl udi ndCé noetaRTeeTANY BFYRhi Ah¥ac PEPYR APIORYeS! 1s8REORYHCP Qutyh &bl acet i c,
benzenesul f.oni.c H @;épé; ic, citric, ethenesulfonic,
di chl orodé%lfﬁl,drg%ﬁ%?iu&fl)ﬂﬁr%rig , gﬁ}%g;r?lth% gl utam c, hippuric, hydrobromc,

hydrochloric, isethionic, lactic, nmalefic, malic, mandelic,

met hanesul fonic, nugjc,. nitric, oxalig, panoic, nt ot.heni c, ., phosphori c,

succi ¢, sul fOF i“é?dcb%{F’PameéFmbx e ,aﬁ?fl- t’BF*ﬁ’éﬁ‘é"é}Sﬁf Shyle POl @rRropYli0E .

Parti cul %E@%pﬁ}f&%fﬁgn%@fimﬁ“ gnehyagly,g\g@ig_ori c, hydrobrom c, phosphoric,
u

succini c, Ic and net'hanesul fonic "aci dS. 30 Acceptabl e base salts
include alkali netal (e.g. sodium potassium, alkaline earth netal (e.g.

cal cium nmagnesiu g nd.aILHn‘i ni_.um SF,HS. 2 3 JAN 2003 00l ﬁ%ﬂSio ~

PCT/ GB99I 028844f 1S ﬁFréfner BT RRES I FORBHE P SHFD AL PREA 9F1) are
sel ected (Aa)&;ﬁ £ UIRPHASS arbmanbigedupcdntiding Bhe b hidkd, YreftraBlyCRiFPRM BN
formula (I) are selected fromconpounds 1n which 5 R~ is the sane as R2.

Pr ef ersablspeh RspyridyLazzmahyd fusny anddkiesdn. |1 n an enbodi ment of the invention,
R~ is hydrogen and RZ is al kyl (preferably lower allryl and nore preferably
met hyl) optionally substituted by an aryl (preferably a substituted or

unsubsti t ut ed Phesiky] and atyhiigraupy mayrteusapstivutedyr wnsoystituwed. kK WMhegrsabgituted,
C6 and C~

(preferably saturate nd preferably selected.fr a 4, .

cycl oal k}hersrw&lpsqneffgy %F jf‘é’riﬁ‘ﬁvf’m{:ﬁé péﬁﬁ%oﬁﬁ%ab&fnﬁ fSB%m'I’?t'( §)1C§sgp§nt§e| ect ed
from corrqﬂy}pgﬁ dqe: which R3 is lower alkyl, preferably methyl or ethyl,
preferably rretL |'. The carbon atomto which R3 is bound is an asymetric
car b@0 ataarbon-tontainipggfalpssch 2/t t his asynunetric carbon atomis in the
(.S )-configuration, wher iln the stereochem cal assignnment is defined with
15 respect to a corrpounaa érein R3 is an unsubstituted al kyl group. R~ to
R7 are independently selﬁfl,ed from hydrogen, hal ogen, hydroxy, alkyl

(i ncluding cycloal kyl, hal o-al t(yl (such as trifluoronethyl i and ar3/I al kyl ),
aryl, al koxy (including 3yiplia 6y yubstirygdoang ungehsiifyted phenyt subskifwe

al kyl sul foxyl, al kyl sul f 3 oxyl, arylsul fonyl, am no,

nonoal kyl am no, di al kyl a@naﬁigsu%%tu?g?b%f 0, carboxal dehyde, al kyl car bonyl,
aryl ey bafayd genawonmoasrtatogeh;contaiming gydupsiswchcar bonyl , di al kyl ami nocar bonyl ,

al koxycar bonyl am no, am_noc onyl oxy, .ponoal ﬁlg' am nocar bonyl oxy,

di al kyl ani nocar bonyl| oxy,hag‘ﬁ‘ﬁ%gl Kyl &r%itﬁg&i?% barri no and

di al kyl amx@ggﬁiaﬁﬁﬁﬁlnﬁ'ﬁr&%s QEh RS and Rb together 25 forma carbocyclic or
|

heterocycq ring. I'nman’enbodi nent of the invention, R4 to R7 are
i ndependent |y sel ect ed falazholsydr ogéerg. hivatoayehydrémpaition,ary éhdydx ydalked),udi ng
cycl oal kyl, hal o-al kyl (such as trjfluQromnethyl d arylal kyl) ryl,
al koxy (including aryl al%5§), ar y{eoS&ﬁ‘oéVk%W%ﬁg'oaaﬂ ah%lbﬂggﬂm’ and
al kylgul fonyl. It is prefigmnags t hate ReaivexS8Lifeed from hydrogen and
hal oﬁ, preferably hydroger%’.e a{eé?c boxaAeliyde];

ketones (e.g. alkylcarbonyl, alkylcarbonylalkyl,

arylcarbonyl, arylalkylcarbonyl,

arylcarbonylalkyl),



2 3 JATV 2003 WO 00/ 12510 PCT/ (B99/02884 8 |i is preferred that RS s

sel ected froma substitvent group other than hydrogen, and prefer tﬂ%'\‘m&m
hal ogen, al kyl . al koxy, al kylthio, alkylsulfonyl, nonoal kyl am no and

di al kyl ar ni W&,994%%pre preferably from hal ogen (preferabiyPETERoY0288 or o
and bromo), alkyl (preferably |lower alkyl and preferably trifluoronethyl),
al koxy (preferably |ower 5 al koxy) and al kylthi o (@&ﬁf erably | ower
alkylthio). It is preferrasthat Rbc-BCaRM¥GaERPX M Nal ogen (preferably
fluoro and chloro) and hy s iment of the invention, R6 is a
substituent group other tgg](r)l&%%tr“%géﬁ& a%%?ﬁ%{l is preferred that R~ is
hydrogen. In an enbodi ment of the i(ayeikdx@Barbdma, dkoxybirdenydhlki¥, R5, R 6
and R~, preferably two or three of Ra, RS ~d R~, and preferably at |east R4
and R~. are hydrogen. 15 In an enbaduigarhonyioxy rkylearbemienyalked), and R6 nmay
toget her form a carbocycl i r het cNGl ] QY. efegably a heterocyclic
ring. The ri ng nmay be a m(iggs 6 or?%g'nﬁgé%éodn&gr%goppgélerabI y a 5- or
6-menbered ring, and preferably a Sikyamiiescebonyl)dmiddtarbonpialkylmsifd-

al i phatic or aromatic, preferably aliphatic., Were heterocyclic, the ring
may contain 1, 20 2 or 3 het er oat 0P d-gkeemingspsponylgkyk het er oat ons. The
het eroat ons nay be selected from Q ring may be substituted or
unsubstituted as defined above for ani?.xﬁ{rlzf)%rgg Ps and "aryl" groups. In a
preferred enbodi nent, RS camdnRiest ogegakoxyedirbosylaminoy| enedi oxy group which
forms a ring v~~th the adjacent carbgon atons of  the phen)élﬁﬁﬁr oup to which
it is tound. As used herein, the taPAPXYSADIBYIPRIRQ; apirqgar AXY,anenong i n 25
whi ch each of the ring atons are c ) 3 eferred enbodi nent,

t he conpounds of fornmula (I) are nggfg@e@t‘ﬁ%ﬁ%ﬁ P&ﬁlgﬁ ‘or 0- 2, 3-di hydro-1H
pyrrol o[ 1, 2- aJi ndol - 9-yl ) - 2- pr opy| arglaeinodarbénylexii)f | uor o- 2, 3 di hydr o- 1H
pyrrol o[ 1, 2-a]indol -9-yl)-2-propyl am ne, 1-%7:b ono-.2, 3-di hydr.o- 1H 30
pyrrol o[ 1, 2- aJi ndol - 9-yl )ané_u Spyl Z?n_grfé?n%p 7‘1‘@%9@%@93%?6‘?85 1H
pyrrolo[1,2 aJindol -9-yl)-2-propyl aajiAfindE4bonylamino); _

| - (7-met hyl thi o-2, 3-di hydro- 1H-pyrrol o(1, 2-a]i'ndol 9-yl ) - 2- propyl am ne, and
parti cld amdityogeneott@ininggranps sieb@g t her eof . Where the conpounds of fornul a
(I) are in salt form the_ f rate sal r a i . .~gh~.2003 WO
00/ 12510 g PCTI GB9Y/ ozas%"’i‘rgéepcorrpééﬁa%’% ;o ?"%?qeéﬁ‘g%anm“r’rﬁfg’é%n Xl one or

more asynmetric carbon atons, so thdnot bedicadkylamidalkyn exi st in different

stereoi soneric forns. The .
azides,

nitriles (e.g. cyano, cyanoalkyl),
20 nitro;
sulfur-containing groups such as
thiols, thioethers, sulfoxides and sulfones
(e.g. alkylthio, alkylsulfinyl, alkylsulfonyl,
alkylthioalkyl, alkylsulfinylalkyl,

25 alkylsulfonylalkyl, arylthio, arylsulfinyl,
arylsulfonyl, arylthioalkyl, arylsulfinylalkyl,
arylsulfonylalkyl);

and heterocyclic groups containing one or more, preferably one, heteroatom,
(e.g. thienyl, furanyl, pyrrolyl, imidazolyl,

30 pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
oxadiazolyl, thiadiazolyl, aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl,
imidazolinyl, pyrazolidinyl, tetrahydrofuranyl,



conpounds can be, for exanple, racemates or optically active forns. The
optically 5 active fornms can be obtained by resolution of the racematds/A§rl003
by asymrety, hesis. In a preferred enbodi nent of the inventi a
conpound o bﬁ’S’?#{}}Oa (I') isinthe fogmof its (S~-enanti on@?%’@a%{}’%ti ally
free of its (R -enantionmer. As used herein, the term"substantially free of

its (R -enantioner" neans that a [N mhi.S . conpound of
formula (1) contains a greater pr%%??gﬁogpl’§W’éﬁ§&%}ﬁgfﬁg%gﬁg of the
conmpound of formula (1) in rel ati @iperidy) hexahiRiroetsptiyl, ipeiraidylt he conmpound

of formula (1). In a preferred enbodi mrent of the present invention, the
term"substantially free of its (Ryarsheltyl dwepaphthyl berzeduraeylei n, neans t hat

t he conposition contains at |east .90 by.weight .of.the ~- enant i,omer and
10 % by wei ght or less of the (R -Iseoﬁgﬂ%éf‘gwgt mﬁﬁly%oygnéﬂ?},ﬁ&ﬁﬁty& erred
enbodinment, the term "substanti al |if{da&619§imolﬂny]?ﬂa?ﬁjn@mgql;lb&&wan eans that
the conposition contains at |east 99 % by weight of the (5~-€enantioner and
1 %or |less of the (R)-enantiomer cobmanmusisesoumashyy qunolanyhodi ment, the
term"substantially free of its (R) -enapti.oner". neans.that the conposition
contains 100 % by wei ght of the (! QPE‘HQWM?P&P?“W&CHH}S’@@Y‘per cent ages are
based on the total anount of a corqggﬁﬂgi,@i,pg,gdéwyi’@eﬂo}‘aﬁﬁﬁsent in the
conmposition. According to a further aspect of the invention, there is

provi ded a compound of fornula (| yuinexalinyd chromenat, gpipmapsgl, The conpounds of
fornmula (1) may be used in the treatpent {includi.n [0, .actic treatnent)
of di%orders associated with 5- I—FFQS%F@%W&#‘#@%@%W& dfﬁ‘rg%hgﬁélounds may act
as receptor agonists or antagonists. Preferably, the conpounds nmay be used

in the treatnent (including pr op'h I aqti c treatment) of disorders associated
with 5-HTze aAd/usedshamin-thecterpt akoxyineesnsnalkpr@f ardibilkoylt meapoadolinds may

be used jpn th r i nel udi r . actj.c.. t nent ). of .di sorders
wher e a SOrmoBIFeh SEETESS Sl B a P caRHAL s bieRE BSiMh B 257 0
PCT/ GB994fiRdedlBy dbe ormorecalkylgraipsfornul a (1) may be used in the treatment
or prevention of central nervous disorders such as depression, atypical
depr &8si on, bipolar disorders, anxiety disorders, obsessive-conpul sive

di sorders, sogjakePRORIATER A Goeft el a BhEHER, IS Sfcind 6XitAkne
dysfuncti on, psycﬁoses, schi zophrenia, mgraine and other conditions 5
associ at edioai, tpnefexabi k flvonng, thivrine ohlenomies radicehi sed i ntracrani al pressure,
epi | epsy, personality disorders, age-related behavi oural disorders,

behavi oural disorders associated with denentia, organic nental disorders,
ment al  di sor dak isédhérbinltiend pro@@pessing dny phagitxciticallyestcofaB prodigor der s,
chronic fatigue syndronme, drug and al cohol addiction, obesity, bulim a,

anor 2&i aoftbe vermpoyyd ‘ifrféﬁ’i}ﬂ%@-ual tensi on; damage of the 10 central nervous
system such as by trauma, stroke, neurodegenerative di seases or toxic or

| nfect i ve ONSagi 36ap ORercihiC in@Sicff Cgilifthddeh ol HREbARE! A" Gl OuASCUl ar
di sorders such as thronbosis; gastrointestinal disorders such as

dysf unct pieinmedeugjealty aicaptalsieisalibf thetcompoynd df fobwuledD)i feltpiyde prepired eep

apnea. 15 According.to.a fur r_aspect of the.inventiqgn, there is provided
use of ag{%%‘_nb%ﬁ‘&‘_: IC%](W AETS ttilgfé) n?’ﬁgf‘}?ea%%&flgcqaﬁ?sefn fl”&é'grﬂé’afg@’é’ﬁeﬂidof or the
treat meng obhiRChaids Nenddriasety | ashid) defdst BRIAIROECtTE onaesll RO KidkSic, | N a

preferred enbodi ment, there is provided use of a conpound of formula (1) in

t he 2Hinuéamphorsalfonica eiffif, c athepasulfanic,t idichiorezaeientformiee |fumpme ghusphigl axi s)

f obesity, \ccor di furt her . t of. the | i re i
or ovi dcatlitarergergte bidebdals WhieeRnt e aas A AR i E P mat by ' °
sel ect edffhameshiTenioy Busic B talibgpaaioid, pandbryie; prapliopnecicahrOflfiE,

conprising adm nistering to a patient in need of such
tartaric, oxalic, p-toluenesulfonic and the like. Particularly preferred are fumaric,

hydrochloric, hydrobromic, phosphoric, succinic, sulfuric and methanesulfonic acids.
30 Acceptable base salts include alkali metal (e.g. sodium, potassium), alkaline earth metal

(e.g. calcium, magnesium) and aluminium salts.



treatnment an effective dose of a conpound of formula (1). In a preferred
embodi nent, 25 there is provided a nethod of treatment (including 23 JAN 2003
pr ophyl axi sé\/ﬁg))f obegi ty. According to a further aspect of the invention,
there is pr P A¥¥ 3" phar maceuti cal cofiposition conprising aPEBGRILAMISHT
formula (1) in conbination with a pharmaceutically acceptable carrier or

excipient and agt forkn0h AERENEURD Brgfefa0 TP AahL 1) COEREISIATIRGAT™! Ni NG
a conpound of for a (1) wwth a pharmaceutically acc 3ta |'e carrier or
exci pi ent .compduddsiaWwECBisWD 00/ 1251 0 PCTI GB99/ 02884 _ 11 According to a
further aspect of the invention, there is provided a nethod of preparing a
conpound of forrmula (1). ' Conpounds of the invention may be prepared

according to R ' ~ oAl ' . def i ned.
The al dehyde (?ﬁﬁé’%ﬂa Sﬁggﬁ%%ﬁ‘?se °@%]a§g£ét)?e§ﬁ‘egfﬁ%ﬁ§°ﬁé&w$w %”ﬁ“ﬁ f or
exanmpl &, [R)Gs pRosanse aBc Hreferably, R nardi Reesrbpoth diydregend eln aflembobingsnit dethel V) can
be formed fromthe al dehyde (I 1]1), by reaction wth ui tabl e

br ono- chl dRyEnEPRaRe 18 %kié}egeé’h?@r}%bl Bl e(p{;:&er g’rlﬂ m”@ aﬁvﬁﬁ@d 9r¢ preferablyn t he
presence of : i ' ' .

i ot hyl, SUTRURASoRES SBhriel ) 7 ) SR WiERkpia bR,
reacti on @f thiegylcgroop) oeby Nryaaalkty] grovpo@tedeatdpsiturated nd prfardblynaeleettidde in a
sol vent such as_acet o*r:étri | e. q‘[h%fy:ill dehﬁde (VI) may be formed by reaction
of the i odiogeaGy)CaufCorernt Gr SyRoaley! 8MDHri de in the presence of a reagent
such 9 1, 1' - azobi s(cycl ohexanecarbonitrile) or azobisisobutyronitrile in a

sol ve such as toluene. The nitroal kene (VI1) may be obtai ned by reaction
of the al dehydePreférablyyithtcampoiinds ¢fi forhWa il .arCeivped fosm odmpaundsiimwhich can be

f din_th ' f t.h ' V]| | i, t duci t h
TR A N e e ST N TR T
\ Rs H ('R, jRboufld (4 hd hsyRimen @k bhrboh 20ml | ¥is F:efen@ﬁ thakhiK asyrhmbIge darbop R N )
n (VI1) )n R (1) The conpounds of fornula (I) (R~ and/or 'R2 = al kyl) may be

prepar ed fatammis in the (S)-configuration, wherem the stereochemical assignment is defined with

15 respect to a compound wherein R; is an unsubstituted alkyl group.

R4 to Ry are independently selected from hydrogen, halogen, hydroxy, alkyl

(including cycloalkyl, halo-alkyl (such as trifluoromethyl) and arylalkyl), aryl, alkoxy
(including arylalkoxy), aryloxy, alkylthio, arylthio, alkylsulfoxyl, alkylsulfonyl,

20 arylsulfoxyl, arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano,
carboxaldehyde, alkylcarbonyl, arylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, alkoxycarbonylamino, aminocarbonyloxy,
monoalkylaminocarbonyloxy, dialkylaminocarbonyloxy,
monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and Re together

25 form a carbocyclic or heterocyclic ring.

In an embodiment of the invention, R4 to R; are independently selected from
hydrogen, halogen, hydroxy, alkyl (including cycloalkyl, halo-alkyl (such as
trifluoromethyl) and arylalkyl), aryl, alkoxy (including arylalkoxy), aryloxy, alkyithio,

30 alkylsulfoxyl and alkylsulfonyl.

It is preferred that R is selected from hydrogen and halogen, preferably hydrogen.



conpounds of formula (1) (Rl = Rz = H) by standard nethods such as 73 JAN 2003
reductive alkylation with an appropriate al dehyde or ketone in the presence
of a redug] t such as sodiumtriacet oxyborohydride, for d or
sodi um cy%@g}(@gﬁ@drl de. sant ~t p@ aTqge~daooe ~Cl | eot ~né’5€@'?93’3§é8f| pnn
suEaui ~euot|uanuoo ~Cg paieda.td agq ~Ceut suot~etedaid pcnbtT tjons ~asn

ai o-aq al Ott(msgra%n&maﬂms Glectd ﬁ‘oﬁa ?%sflt{eﬁtg?o\}sﬁ%tﬁéhhéxﬁ C%a,nan'aonpotd

~p a se pa-uasa.cd agq ~Ce Cau~ suot sua to s suoc~n~os
" al dut exgreferallgyfromo halngmnB alktyp thkexy, mbt}uu,ohli@lshlsﬁdnyﬂ unmaoa\lk*ylham:wt ad

a1 e at dleidmien; Al ore afrpezpﬁnfoé’émbla%g” Wt Pugktn Shices apd bameio-cr -
qgo.te~s nggrﬁgpi'teépaﬁ]; Qo %?efmﬂl Sm'ﬂ%r F)ty@t Qlko&?%é%cr%ﬂgok\gfl 20

a~E. t ea® sau~etu Wa) ‘'s~ueouqn-~ (a eq SO unt o~ o a

autll el Salkbep)i Had alkyltto(peedirablBlonjer alkyldjid)y

" (asol n~l aol ~Cg~ aut j ~Cdot d~Cxoi p~& ( . to auopcj o. u~Cdl ~Cut n~Cl od " qot ~~s
azteui pastutae~a~aid WA) s~ua~e ~ut putq se gans s~ uat dt oxa al ge~daooe SZ
rCl | eot ~naaeu ~= SO
s~a~qge~ " al du!h lsg)ge@xgg@{pam%%xeggd@@%g@g% f~?-(ggzut S ot tgooﬁ%t(t.;igmja)sg‘%1

| sot ~na o dn arnuembedimsritudfuthp ényemtion,i Ry idiat substitoantt groty otigdr thdret pt ¢
~Cg uQ ~ tuiutpe .to,l alge~tns uuo~ a uT 10 tIC1~e I~StutU| pt Te~aa. t
SO teuzzlax;breacm (snoauE~noqns SO_ .~jnasnut E.t~ut "~snouane.tlut '8 a) Z

t E taoua ~d “iesnuei~ut "I eoonq “le.to .to, ~ pa~el nuuo~ aq ~fem uot| uanut
ag~ , ~0 spunodutoo ant~aE ag~ "~sngZ ~si aut EO a~qel daoae ~Cl | eoynaoenr et ~d
a.tout .to ault is-pteferreditbal Re is Hydiogerot ~uanuoa a ut pa~e~nuuo~ aq ~Cetu

uot ~uanut ~uasasd ag~, To suot ~t sodnoo ags ~spunoduzoa atseq utog s~~ES
uot~tppe S | ptoE ~ut.teda.td .to, T satnpaoo.td Teuot~uanuoo tjpnn

aouepi 000€ Ut 1, B BRiLHdinttn AL BHERTRAS wAslbr (Hikle S, B! B, aHERG Oprefilaify | ©
a~ge~ns a ut aseq aa.t~ at(~ ~utn~oss~p ~Cqg paute~qo agq ~Ce

uot ~t ppetwat arethree @f [Rd axornd R4~4nd preferatly atlEsst Ra andR;, 126 Iadregah. * ~~es uot ~t ppe
p~oe u~ “aseq aa~ a st ssaoo,td ag~ ~o ~onpoid ath , Tt "rd assanuo~ yles
uot ~#ppe pcoe ag~ ,~o uol ~nlos a ~tt~tseq ~Cq paut~~qo aq u~0 aseq aa.g ag-

‘~~es Uot ~t pp@, B HEbKEMEE: df@bﬂlﬁv@ﬁoﬁ,tmewﬁto@E@er foimé bR"UERAC 8fl~ !
yes uoci ~ppe plae ue se .to aseq g a ~o tuto, T aqgl ut uot~uanut at;l -~o

punoduz oeeterogyglic g, B r%ua heiaoatshaeas umﬁaagnﬁa&&a@s‘aé §a>§§am@nbpreé Ts
~pa~al dt uoa J. Helhask ~ ?ﬂﬂ%]

~ut ~oa~0r a)y&gﬂb a5 gﬂ?jddns lrjetdrﬂl aﬂ rr%fg%%&? ﬁgl%etin acdnn |apun
suot ~t pugalitmatic osarbmatc pmferebiy ehpldms Méewe bet&':ecycdmxﬂwmgt 1may-comain 1;-

S~ uan~t~sqns ags -s no ~ua ~t ~s iisap a a~. zanuoo
aq ~@éut 8hé heterqg &f‘gﬁgﬁﬁ °f53}8‘6{%? %ﬂi &E Sglqg'ted om 5 ~T
dg 89 RN ~THS ARG nﬁz“bé subétiited br I%ﬁb%n%ﬁédzassmﬁ%fév@tfdr“‘ﬂl@I”’@E ut
~I d88z07 669J/, LJd ~I Zl /00 OM ~0OQZ Ndf z 3 ~ar~ 2003 WO
00/ | 2510grb8pPand C@od gress sdels prefesed mhﬂdngemgant@d( Bsgog@bttrbfmol asyrup,
nmet hyl cel geleloy i t
| eci t hi nmS{hL? cﬁf”&g g@(xgn aqu@}dﬁg \?/ﬁe% R}':] h% a%}dceﬁ%ﬁdr%ﬁ’t& , l?eéléfers or
ethyl al geliphd whivhdt frieaed.v Akiuseisheréingthe naidemwcyplﬁ@nng” pmﬂtr @m@@pz oat es
or sorbict acid). 5 ' For buccal adm nistration the conposition may take the
f or m2bf thhéﬁ@@ﬁh?&%ﬁ@‘é§a$6?m&‘9% in conventional manner. The active
conpounds of the invention nmay be forrmulated for parenteral 10
adm ni stration by injection, including using conventional catheterization

t echni ques or I Hpresareed. enf&@dmdnatthmtﬁn;imds of &etutn([rase detecpdeBantied-i n unit
dosage forme.qg. in anpoules or in nufti-dose containers vmth an added

pr eser vathloe-2,F1ddhydsemh Eanriolal & 2ralindp bRy Dsdrpromdamineas  doéplAiflugres2,3

sol ution AE hi cl ]ﬁ%ﬂ

fozmul at drﬁ?kﬁgf&iht ngas(ﬂ?p Rgﬁﬁgﬁﬁgﬁa c:sl i zZi %7 8r %ldg@a?@?%g 1S

agengg. ﬁf@b[ﬂ@ﬁ-h}dﬁi(&} -9-¥Ije-pagylanging,ngr MVWtthbednhpdeHWoﬂU[mzt or

reconstitution with a suitable vehicle, sterile _pyrogen-free water,

bef ore uslindol-9-yl)-2-propylamine and 1- (7-methy]th10 ,3-dihydro-1H-pyrrolo[1,2-a]indol-
9-yl)-2-propylamine, and particularly the (S)-enantiomers thereof.  Where the

compounds of formula (1) are in salt form, the fumarate salts are preferred.



20 The active conpounds of the invention may al so be fornulated in rectal
conpositions such as suppositories or retention enenmas, e.g., contai&&@ﬁsz}
conventional s sitory bases such as cocoa butter or other gl rides.

For intrané@%?ﬁggﬁﬁnistration or adn?nistration by inhalat?gﬁg“¥&§wg%tive

25 conmpounds of the invention are conveniently delivered in the formof a

sol ution or suspension froma punp spray container that is squeezed or

punped by the patient or as _an aerosol spray presentation froma
pressuri zed cohea¢arepoudds af Heynysnyienr may ¢tdinene ok meFe Asumetsis| erbon

propel lant, e.qg. .di.chlo | f r 1 , Lchl . 9) hane,

di chl or ot RM&f ?%6€%epﬁa§1°g’%°€ég S df gszﬁ edltglﬁek%? hsg‘%’%s’l%‘%’}?éarbﬁ”z&&ss. Wl}? t he
case of a,30hRHESEH bZMr apamsie) ractfes o agEcallfi dotivefolss. dEheroptioal by
providing a valve to deliver a metered anmount. The pressurized contai ner or

nebul i & eractimy famatcan he ebtaigediby msolytion oEibe Aadenates or by asyaemetvie syuthgsitind.
Capsul es and cartridges (nade, for exanple, from WO 00/12510 14 ~. 2 3
JAI d 20C3 PCT/ GB99/ 02884 gel atin) for use in an inhaler or insufflator may

be forml at %ncaoﬂkﬂn@'ﬂ REnbBdiRRNEES thelixvedrtion, £oesmpsihd off fobh@ai(Vighk iten and a
sui t abl e powder base such as | actose or starch. A proposed dose of the

active coiopmwdds (Hfenenomery arbstiaptialiyofreeopits (Rygnamioneal Asrused bexsisalthe

adm nistratign.to L e e | 3. t t of the

condi t i orf§™R eF‘@F%{ip‘ﬁbﬁ%{l é@gs f@geé a}l n%‘gée}gir}?{/@g itﬁsalilg.cf%fp(;%tsgﬁ c%'npg‘smgﬁe active
i ngr efh ergongﬁﬁ.m& Rif tfoRi€ (Whiogtainsoagieahe Rdpdrtios tofrthe (Sf-aangymepPbethel to 4
times per day. The invention will now be described in detail wth reference
to the foidmpeundofiformrlafh)iagelation {g the (Riengiorer at the qompoundef formakt i on i s

descri bed wa : LElcati d il de
w thout - dibip g Sre S EATR R LOMEBR R iR, 88 Em ol eI wREaLIC0
Procedur ggs (R)-eBhridintey”, tag us@y lodreinj mearssctbptt the soffipesitiomdomginefat deasp@uids of
formula (1) to serotopin r.ecetocm s det rm'ped%é?li vitro b t andard
mot hods. bt eeigheqtAbe ) sheingiet spd 1 4 Py dEish Priest eTPa Rerapfiomet 1B massays
gi ven, hergi b&amesY) ihefté¥m thBslahfisliyBed 6F it &) nkitdmére r the
5- FWZLpre@gg?%&r’g%V\g%&radi (_)’I?Qat?el ed with [3] yng HT. T g aff%r?i]{r i;r%faltlét)he
conpoundsthitothe Borhfiiitionaoniginsrat least 9 %eabyCpieiebepf the i(Heengationer ard freor

3 Phar et of e ¢BEGAEAAE, ol o Rkter Ry R g Gy (e BS RO

recept or frheofStsREEnanéompt ’onansvwiiae the composition contains 100 % by weight of the

(S)-enantiomer. The above percentages are based on the total amount of a compound of

20 formula (I) present in the composition.

According to a further aspect of the invention, there is provided a compound of

formula (I) for use in therapy.

25 The compounds of formula (I) may be used in the treatment (including
prophylactic treatment) of disorders associated with 5-HT, receptor function. The
compounds may act as receptor agonists or antagonists. Preferably, the compounds may
be used in the treatment (including prophylactic treatment) of disorders associated with
5.HT,p and/or 5-HTsc receptor function. Preferably, the compounds may be used in the

30 treatment (including prophylactic treatment) of disorders where a 5-HTac receptor

agonist is required.



radi ol abeled with [3H] -5-HT. The affinity of the conpounds for huang’LHT'm“:‘
30 receptors in a CHO cell line was determ ned according to the proc I’I%
of K. Schmygdeo/fzsib) | mer, P. Engels and H Lubbert, FEBS Lep¢ -/GB%%%M 342,
85- 90. WO Oa/ 12510 15 2 3 JAN 2003 jRCT/ GB99/ 02884 Met hod (CS: or the
binding to the 5-HTZA receptor the 5-HTzA receptors were radiol abeled with
[~ZSIJ-DO. T £ 0 fOf . ent J: CHO
cell line vvashg}é gﬁ)}rxri]ﬁ'rc])e dsz%:{:f)r P%g@f@ld?%g uB%)énggﬁ:{gé(t) %@_d?f%\'%g%hnﬁ% and S.
J. Per outdgatrall nefNeus adisdrders 15989 ,as UeprRddich, 2hypical Teprekdivs, wipdlar Gisordersact i vity
of conpounds of formula (1) is shown in Table 1. Table 1ConmpoundK; (2C)
nVK; ( 2B)anpidty diSPrgerpNbBessipcecompripeolissrdsts pfial Dol g yrme-agiese sleep
3118220151 Ex | e 4 a : . 2. Fu i.onal _activity The
Funct i ondPoliTey Py i Saret ot A et SF bt s Aigreoh B afeffons

FI uor -4 ngigdGatbdragithgcdphalie papade otferlgaliR)raisédGhiefraiale yReReg | dpdepsye human
5-HT20 or human 5- HT2A receptors were counted and plated into Standard 96

wel | i crpersanakityp| disexiess @perdagd bbehsviourabsdisarlerss diehavienralordisordens

nonol ayer. Th el ! 4 h yve | Wi the cal ci.u nsi,tive
dye, Fl ugS%RK g Oﬁlltﬁlca%%}lé’t §@ag§éem\%'/§§1d§‘g‘r¥é§réd “%fgfar]\g"e’%°r{a%rﬁt‘8%@§‘b"°9el |
washer t ®it§, ig8-Rlatyd@mefRrPlisdrders, dhrdiid fatighe ApRIAYmE UWrhEind(

bal anced%sggf?ylsg?ut%n z::ont' ai nir}ﬁQISZO rsﬁ\/l Hepesangn?j 2.5 mv pr%bedndéﬁyihgf. The

drug (di sddiotied, phesty, bulimig, anpeexipsreryosp st frsemensiiyalatensigniadameage of ghof 70

oo utbrmistes P e etsrLfish et brimd bk o Eodbkiavg HERERTOR e e

maxi mum fi} #0166 CNE diseggeasuchas enephalitRdr aapipiis; tibvasatar dfsbersdutly
addition) and conpared with the response produced by 10 pM 5-HT (defined as

/ . . PV )
10099 t o asihxombosisngastouepenabdiserdery swélra’e‘éimfag@lqnégjp/ﬁﬁﬁg@nwtmahmpvbty;
ef ficacy),. . A re constructed using G aphpad Prism
(G aph S(f? R/I%vge?sgn%lﬁ?%g’. gg %ea(f)ﬁﬁ%\g determ ned activity of conpounds of
formula (1) is shown in Table 2. i 11. 1. 23 JAN 2003 WO 00/17510 16
PCTI GB99/ 02884, Table 2.Conmpou adh5- HT2AhS: HT2CECSO (nM Rel ati,ve Efficacy
(9% Edso (nM) Refehordie o FgﬁE‘ge’( 5neR Iﬁéﬁ Hi%%‘ég‘g%f&ipaﬁﬂv@ed use of a
2>100012%§é‘@%§ﬁ@w Cordfntd 13 20 36 P cRAIO 2733 HERERER| Rr the treatment
6>10000- 6Exanpl e 726203722759Exanpl e 8921363358Exangl e 9792407/81Exanpl e
11> 1000@ie8alizg praphylaxis) Bf thecahoye-meatippeddisasdersf e agyeistred emradimanioni st s
was assessed.b h Ll ity of to. ] ree.specific
benav; ountert i o e s eoRipobilf o oE RIS Aeh LG dr¥ e SRR
scr eeni Nngoikhedimhent {imshiing frephylaxis)wd obéditycacy of 5- HT2~ agoni sts through
their ability to induce three specific behaviours in rats. The animals were
dosed®®ith either a positive control (nCPP), test conpound or vehicle, 10
ei t her sub-cut,g&%%ﬁ Mo OF fifther aspEBEofiHeMRVchtNR! hePORCHNRMHA ABMOPSR Dench,
typically 30, 60 andélgo m nu{_feai‘p af ?_er edosi n]g ’anc? the{)degreee_ of syndrone
was assessathment émchidingpnophylexispefra disbrder selesied lfeonp theQgrauplepsistingef the t he
presence and severity ,of | ayed .1inbs, .hupched postuyre, and retr.o-pul sion,
the ¢ hr c@bepBIePenssbAROrdt SOTRTSRE EIUPRLTRE Fhe B3Rt Shdeebaf SR o
anal ysed yugifht i5h Ughealive\8bdel 6f LHPGhYGIng 09 ffor¥anla ANC en faghreeyed ehbodibieht,
appropriate post-hoc tests. Al statistical analysis were conducted using
Excel23verbdrons providediaanetbed of weatment (tnetpd@isprophylass)efrdiesity. S. 0 (Statsof t,
Inc.). The thus determ ned activity of Exanple 3 indicates that after a
dose of 20 ng/kg s.c. the compound maintains significant pharmacol ogi cal
efficacy for afcdofdifg €50a 2firilenUigPSet of the invention, there is provided a

pharmaceutical composition comprising a compound of formula (I) in combination with
a pharmaceutically acceptable carrier or excipient and a method of making such a
30 composition comprising combining a compound of formula (I) with a pharmaceutically

acceptable carrier or excipient.



2 3 ~ar~ 2003 WD 00/ 12510 PCT/ GB99/ 02884 - 17 Synthetic Exanpl es Examﬁé JAﬂi 2003
(R S~-1-{7-Chl oro- 2, 3-di hydro- 1H pynol o[ 1, 2- a) i ndol - 9-yl') - 2- propyl am

hydr ochl orl%@,lgsﬁ— Chl or oi ndol e- 3- car boxal dehyde NH2 To stjd¢f,€H99/02884

di met hyl formam de (20 nL) at 0 C was bdded dropw se phosphorus oxyc?ﬁ ori

(4.6 nL, 49 nvnol). The m xture was stirred for 10 mn and a solution of 10
5- chl or oi ndol e 8 or) d

dropwi se. The rf}i(c;?ﬁir]g vtvaé fﬁggt eagbfl:(t)%lﬂffgﬁé h?(gxﬁt%gﬂ{%}eﬁﬁ pgrgxg eda}tqga}rlg%%?

t enper at upeparifig tlsemponedotidrmilal)a sol uti on of sodi um hydroxide (5.9 g,

148 mml ) in water (20 nL). The m xture was heated to 50 C for 10 m n,

cooled to roomtenperature, poured onto crushed ice ( 100 nL) and flltered.

.The filter cak I as a
white sobi d (3 CORESE oY M B6h pidc g Aofinkto Hedhfifh BERHES 2°.5,,
COHECL1KO0 pelgwi. Iesto B &6. a‘s@re\hbusw defindd, The 798hyde (III) may be prepared by

.5-Chl oro-1-(3-chloropr dol e- rb xal deh stirred, mxture
of pomderé@gfd@‘ﬂ aémd@?ﬁﬁﬁ gk‘i% a{’&g OSRSORIS OX¥( Wyn E’r’in"?@f agyde: oxi de
(20 ) vig %@m A9 o %e%ﬁﬁ@dufrbﬂ”lhé’falcﬁyﬁéy Q19 b delchior iRl BRsRLEIENY de

(3.5 g, t hyl sul f oxi de xture was stirred for 30
mn and 1Bfch}omhbnmgnoﬁmdéorQ-211@nﬂm clleroratkdng-sukienatecid dhle presgmee 8€a The

t t d f t t t at 40
1) and wBeerSuEh BOPSERID S HREOE G L P BRSO SRR
(wateng b {Heri%brdesv? %y(b"é)ﬂhié%ﬂsi feattfon GMMHe ENBS PiAR ah fod@C sk sutRe sol i d
resi due was recr alI'i sed (2-propanol) to give the product as a white
solid (4. asgdidd%didapn 4 eqlvarpsuad; asragctnmtnl@, Tb6al8ehydel(VH).m4y, ba\forsed byo C~zHi
~Cl 2NO H..4.3 03 W
001 510" pelionpeisdais ) Mk Biitin Behfei e pesicnabe Seskert A deny e

A stirred %@'a%ls]@(@ aﬁhéca@bda@ddanﬁ}eo %ﬂh&&ﬁﬂﬁb@@&éxﬁmw% er JoRerbeual dghyde
(3.8 g, % ?, d sodi um i odi de (4. 1) in acetonltrlle(SO

) under tcﬂugan Hmnﬁeékw (YAD anayrber crhyaanqad)by ueactwn Q,fcsbﬂ ddehyge (¥bnvith a
t errpe ﬁﬁaag}aag a(f&ln blﬂ‘ﬂl@ %f lf’o‘?{n e@%%ﬂ?ef fo}'lﬁea(mat%e péal: é@lpugf t\p@tn?troa(lé n1_) '

The cd ani'c xtracts Wer e aqueous sodi um et abi sultfite
sol uti on (Vi) @fith arednddg aghni ach s lithiurmatusihanehydridd icaneberealabbent. n

Reaction Scheme 1
R, R, _—0 R, 0

s N N
R; N R; N R; N
R, R, R, \‘t\)\
an (1) Iv)X=cl X
WV X=1
R'\N-—R:
R‘
R, R,
N
N
R{ ),

R,
(VD (Vi) 0]
20
The compounds of formula (I) (R; and/or R; = alkyl) may be prepared from
compounds of formula (I) (R; = R; = H) by standard methods such as reductive
alkylation with an appropriate aldehyde or ketone in the presence of a reducing agent

such as sodium triacetoxyborohydride, formic acid or sodium cyanoborohydride.



vacuo to give the product as a yellowoil (5.0 g, 96% which was used”"JAN 2003’
i medi ately. 10 7-Chl oro-2, 3-di hydro-IH

pyrrol o[ 1, 2-ali e- 9- car boxal dehyde To a stirred sol ution

5-chl oro- 1-&(@&4/@%8% opyl )i ndol e- 3- canpoxal dehyde (5.0 g, 14P%I35)9’?2r§84
toluene (75 nmL) at reflux under argon was added dropw se over 2 h a

solution 15 of 1,1'-azobi s(cycl ohexanecarbonitrile) (3.5 g, 14 mmol) and
tri-n-butyltin hydride (7.8 nL, 29 mml) in toluene (75 nL). The m xture

was stirred foIf, th iny cDthk erbcewses memidnedrpereit, thessubstitdentograss RURE, I Ryosri de

(3.5 g, 60 mol) and water K‘ﬁl m.) were added. The m xture s stirred for
18 h and Ri istash@dtheh s e red 53 158 SYHSEUERIRTAPP impy dercopY eRed1pdbe disiTeas hed

(et hyl acetat a i tpat ; jf i by 20
Col umm criBriesnt B8 kiR pishiod) THP SuRARGAR, RELRE R of 3 narf i b
recryss al profeeting apainsirthe goriditions under wighr thel wedctiors isecantied euts i swth(dlcakeg,

3699 : np 179-180 C, Found: C, 65.54: H 4.61; N, .6.38% (C zH-0oCl NO

requi r es: thepraecting grpup mag be regoved ahiey the reagtionpasbsen campletfar o- | H- pyrrol of
| ,2-alindol-9-yl)-2-nitro-1-propene 25 A stirred solution of

7-chl oro- 2, 3-di hydro-1H pyrrol o[ 1, 2- a] i ndol e- 9- car boxal dehyde (1.0 g, 4.6
nol ) and anmmoThé pravessesidesclibedialihve may beroar-ied mutid pivet haompoind 6 theras
heated to 100 C fox 1 h, cooled to roomtenperature, diluted wth methanol
(30 nl), ipweition inghe ferm efrifres base opas anrprdd poditign splh & thgcompoupd pfithg sed

Loo. 1585 ipheneflin’§ obiined(ash AchGboin KA, nWHBEEH. Sy bO oblhifea VRSO

60.77; H,a gé)%}Zﬁon blgtﬁﬁ)adcif%dr]t())onisag_ JCdﬁ?dIiS?@Q? gﬁ@p@tlﬁl{]uggfﬂ.mdlﬁgoegﬁ/ ij;@ gm&'a?n2§24
RSV-1-(7- oro- 2, 3-.di - , 2 -9-vyl).- 2-

iy oon drasBeTid addifibn Sl BTGNS 2 SRR AT RAPIALE, B e onltg M\ n

TH, 2.7 oy ng zm&i by id{lsoﬁviﬂggﬁﬂfrgﬁgas(lean THSuitdBREIrg&Ki8 RB1VERE aRdl 4@k OPW se

a solutiono 7-chloro-2, 37 dl hydr o-

pyr r ol o[ 1the selbtion sithoanyatjd, i accondence-withogmventienab prpcedurgs forgirgparmgheld ( 10
m.). The mixture was heated under reflux for 4 h and cooled to O C. To the
m xt ude v%@“&ﬁ’oﬁ?&\é\%lpgbﬁﬁs COIPIE™s pot assi um sodiumtartrate sol uti on (50
m.) and the m xture was stirred for 30 min and filtered through kiesel guhr.
The filtrate was 10 extracted with dichloronethane (3 x 30 nmL). The

conbi ned or ganThe esmpesitions\wé the RressRe@veniananay Beiferayulatgdiing qoayentinnal

sul fate), concent i C i h g oride
(L oM 2R D PRE chomB Ml RLAE, ol Chies, R, SO
recryst al ddngainds of tiepmnaitiontmaygbe fortmniatéd fdreorel ibpocabdinaanasaljipdrenteral i d
(0.23 g, 45%: np 272-273 C,_ Found: C, 57.86; H 6.57; N, 9.41 % .
C~4HC20Z. (4@, intravenoys; itamushlar ot subsutangonsy rapsdesmabof ppctay aghmjpistration

or in a form suitable for administration by inhalation or insufflation.

For oral administration, the pharmaceutical compositions may take the form of,

for example, tablets or capsules prepared by conventional means with pharmaceutically

25 acceptable excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropylmethylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium phosphate); lubricants (e.g. magnesium stearate,

talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting
agents (e.g. sodium lauryl sulfate). The tablets may be coated by methods well known

30 in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations

may be prepared by conventional means with pharmaceutically acceptable additives



Exanple 2: '

(R S~-1-(6,7-D fl uoro-2, 3-di hydro- 1H pyrrol o[ 1, 2- a] i ndol - 9-ylI }-2propyq %rlN %ﬂﬂ}
hydrochl or i o @ %: g0 5, 6-Di fl uoroi ndol e- 3- car boxal dehyde N /GB99/028
5,6-Difluororn e- 3-car boxal dehyde w&s prepared from 5, 6-di fl'uoroi néol e
according 25 to the nethod described in Exanple 1 to give 2.9 g (78% of

the produgihag Ngéﬂd?ngv eh©\{e.5. 0ot o] @?’u?31@313?»&(3@11]&@@B%ydﬁgeﬁeﬂecﬁéd:b]b' 2. 79;
N, 7.27% COHSF2 25H20 requires: C, 23; H, 2.99; N, 7.55% 2 3

~ar ~ 2003y, oemlzacymgzagemdv/gaaggv}meeacacms BOmRGYegys yehicles (e.g. almond
-1-(3-chl oy, opr i ndol xal d | uog

10 (3 ohil oo Byt d R SRR S YRSt s, BEOW o 8ot -
di fl uor oi H?&Lﬁ &ﬁgg@p&eﬂom&ly _according to the nethod described in
Exanple 110 g?’ve the 2.9 g (78% of the product as a yellow solid: np

111-113 G Found C 55.87; H 3.94; N, 5.40% C~2H-0ClFZNO requires: C,

55.94; H, 3.91; T ...

5,6-Di fluoro- 1F€§ qug gpar‘ﬂ&’d’yftf‘}“ﬁaoﬁh&%"-m eRrEeR AP @’eﬁ%/k etPfoform of tablets or

5, 6- Di f | upyzendes(f8rrh@ided irgnbvertivfal iBardres.ar boxal dehyde was prepared from

5, 6- dlfluoro - 1- (3-chl oropropyl )i ndol e- 3- car boxal dehyde according to the
nmet hod described in Exanple 1 with the follow ng nodification: the crude

PLOJuCL s DUl ShPech b SMATRAAREAR e Be OB REAL P Yl 2t ©
r ecr yggaﬂ kldrﬁﬁﬁ'stﬁft@mlﬁtl l_]tebtlcﬁi}exioaicﬁng'lﬁsﬁﬁgleoﬂ\&hﬁoﬂﬁw c%e&?lzﬁlmﬂ:&léhﬁi ués,ordl. 42;
9% OF2I NO requires: C, 41.28; H, 2.89; Z %

6 7-Di f | uinfosion.3-Exrmpdatiens fou. injection amay1 bo preseied e Wit dpsags fanﬂethw@ 20
6, 7-Difl
o opar e RGeS 6F i FHiEadsd A (ool f EuMCirRsch ARV D Re GG URS

accor di ngfa9 thlesueh tftrad ad suspensiem, salutior o lemulsios mh1 oili]e)rfaqhd:amnvnglcles
nodi fi cation: the cru oduct was.purified mm chr to

o 05, e e, Sopiai STAINE 2y Spal B Sispee SARLRE And OB S PRBE ol | ow
solldl(sl % g% 66% which was used immediately wthout further

purifiCati 1-(6,7-Difluoro-2, 3-di hydro-1H
pyrrol o[ 1, 2- a]lndol 9- yI) 2-nitro-1-propene 1-(6, 7-Difl uoro- 2 3-di hydro-1H

o 7+ 11 uor o- 23ty Y5 bresidt REY Be A peBer KORE /EF rechfifuin

accor di Ngwk@ o SfapevEdeedes alerikesyrogerEaewher, befdre hsé.he f ol | owi ng
nodi fi cations: the reaction mxture was stirred at 100 Cfor 1 h, cooled io
roomtenperature and

20 The active compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g., containing conventional

suppository bases such as cocoa butter or other glycerides.

For intranasal administration or administration by inhalation, the active

25 compounds of the invention are conveniently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the patient or as

an aerosol spray presentation from a pressurized container or a nebulizer, with the use

of a suitable propellant, eg. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a

30 pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurized container or nebulizer may contain a solution or

suspension of the active compound. Capsules and cartridges (made, for example, from



partitioned between ethyl acetate (3 x 30 nmh) and water. The c¢onblnéd '’ '
organic 2 3 ~ar~ 2003 V1'O 00/12510 PCT/ GB99/ 02884 21 extracts werel3 JAN 2003

washed (bry d €d (magnesium sul fate) and concentrated j to give
t he crude ‘3?’3%‘3 whi ch was purifiedjgy colum chromat ogr ap#;}”%@%%?“ .

hexaneet hyl acetate (3:1 )] to give the product as a yellow solid (0.9 g,

72% . A's | el y:st.al:li f: = ; .. C,

62. 63; H,gg]é.‘Zg@rﬁ?gedﬁfg%’ﬂ%&éré%@%% §%faiégﬁ%°;“g$’r‘§§:% peﬁ%ggﬂ%; H
5.37; N, ofa2bffipound of the invention and a suitable powder base such as lactose or starch.

(R S~-1-(6,7-Difluoro-2, 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol -9-yl ) - 2- propyl am n
e hydrochl oride 10

Ry aetror i858 Bodd P B WY Bk iR 981 3, YhrenderdlcPPY! 2™ 1 -

e hydrochl ori pr epare

1- (6, ¢- dpfibdsPraanAntrdiiby & theldvepaper il HunZanafor nkatreitleht 3f el éddditions opene
according to the nmethod described in Exanple 1 with the follow ng .
modi f i caréfemred te hboveteg-i desity)xis  btandl0 meafdbe astivsringredicnkpsramitiddse cool ed

to O C and.pour i . H@?i i tartrate solution ( 150 mni)
and di et H&’F&i%o‘ggﬁ’g%ﬁ]fgggﬁﬁ;ﬁr%e kfﬁgr‘g&\?\l/ﬁgﬁ%ﬁﬁ&‘r ed for 30 mn, filtered
through celite and the filtrate was extracted wth ethyl acetate (2 x 50
mL). The conbi ned organi c _extracts were washed (brine), dried (nmagnesium

sul fate), conddwetinyertipn Wil gewde dessrbedyinyfetail attereterenasyigrtby ellawingr i de

(1.0 2 m,, 2 ' o1 [

Focr gt aprraplet SR oaRrapREF Bl BeSflvirol BEHGer A GR Bt Gl omivy s
20 whi t e 5@ !rhéedifitathén ©f d28H maypbe triade6Without Fdepaing rofmSte7scopt of. 88; N,
9.65% C-4H-6FZNz. HCl requires: C, 58.64; H 5.98; N, 9.76% Exanple 3:

(R, S~- 1- ivenBiO®mOXY- 2, 3-di hydro- 1H pyrrol o[ 1, 2-a] i ndol - 9-y1}-2 propyl am ne
fumarate /O NHZ 25 5- Met hoxyi ndol e- 3- car boxal dehyde ' ~ 2 ~ JAN Z003 WO
00/ 12510 22 PCT/ GB99/ 02884 S- Met hoxyi ndol e- 3- car boxal dehyde was prepared

f rom 5- nEXPERIMBNTALaccording to the method described in Exanple 1 to give
5.1 gi (85% of the product as a white solid: np 179-180 C, Found: C, 68. 37,
H 5185 N 7.98% C oHONO2 requires C, 68.56; H, 5.18; N, 7.99% 5

Assay Procedures

1. Binding to serotonin receptors
The binding of compounds of formula (I) to serotonin receptors was determined
20 in vitro by standard methods. The preparations were investigated in accordance with

the assays given hereinafter.

Method (a): For the binding to the 5-HTac receptor the 5-HT,c receptors

were radiolabeled with [°’H]-5-HT. The affinity of the compounds for 5-HT,c receptors

25 in a CHO cell line was determined according to the procedure of D. Hoyer, G. Engel
anci H.O. Kalkman, European J. Pharmacol., 1985, 118, 13-23.

Method (b): For the binding to the 5-HT2p receptor the 5-HTp receptors were

radiolabeled with [3H]-5-HT. The affinity of the compounds for human 5-HTsp

30 receptors in a CHO cell line was determined according to the procedure of K. Schmuck,
C. Ullmer, P. Engels and H. Lubbert, FEBS Lett., 1994, 342, 85-90.



1- (3-Chl br opropyl ) - 5- met hoxy- i ndol e- 3- car boxal dehyde

1- ( 3- Chl or opr opyl ) - 5- met hoxy- 3- car boxal dehyde was prepared from 23 JAN 2003
5- met hoxyi | r boxal dehyde according to the nmethod de i i

Exanple 1 W?ﬁ@ﬁfg@f ol  owi ng 10 nodi fiskcations: the reacti oﬁﬁrrgj%glpieégemas
stirred for 18 h, poured into ice-water (100 nlL) and filtered. The
filter-cake waMetigsd ¥t Bbrl ihs drinding apthe BYH T At feeeptor2thp rSoHEnOlecdplors weret 0 gi ve
the product as a white,.crystalline solid (4.6 g, 63%: np 75-76 C; NMR SH
(400 Mz, radpdatslecowith (2R DQui hheaifinily of the)compaandsoar 5tHT2) reveptors i8.87 ( 3H,

D oo (01 e T ilacuipds sbofhindlo g foeayte bFD. {;Ribichnak &y 7. 7 9 )

1-(3-1 odopgrggbklagj_Wémbmxyggg;lgga-zigopar boxal dehyde
1- (3-1odopropyl)-5-met hoxy-i ndol e- 3- car boxal dehyde was prepared from 1-(3

20 chl bropropyl ) - 5- net hoxy-i ndol e- 3- car boxal dehyde according to the nethod

-described in | . A {1 calion: . T tJd on

m xture was hgiﬁ% u%rgégc‘ffnﬁx{el]d lta{c]tiv 1{3§3rﬂc§€fbﬁ%dg§g?‘cfe®%?a odI ]gg}r]ﬁg‘prz‘r?pﬁaﬁgt]me and
partitioned between ether (3 x 30 nL) and water (50 niL). The conbi ned
organi c extracts were washed (aqueous sodi um netabisulfite solution, water,
brine), dFaldel(sodium sulfate) and concentrated in vacuo. 25 The crude
product was—puftfted—by—Gehypa—Rirone OB AFRY o O —hreptgne—ti hyt—ac
(3:1 )] t5OHRAM e or oddetd as"a yel low Oi T (. 7899 WhY &R was used

| medi at epy- 1830 = dehyde
30 7-Meth zgn , 3-di hydro-1H pyrrolo[1, 2

pr epar ed Eﬁ@gp]k-z( 3-i odoprapyl ) - 5- met hoxyr2ndol e- 3- car bo2s1 dehyde accordi ng
to the netho

described in_Exanple 1 to give 0.41 g (13%, of the product as
a white 551‘4161:’131% 151 21q§ JAPJ 2003 0/ 12510 23 PCll{glGngl 02884 152 C;
Found: C, E{%?]%IQ;S H, 6.10;81N, 6.46% C-3Hp3N02 requires:4fg 72.54; H, 6.09;
N, 6.50% 1-(7/-Met hoxy-2, 3-di hydro-1 H pyrrol of

1, 2- a] i ndBkamfplgll)- 2- vi t r #41- propene 5 1-113- Met hoxy- 2, 3- 8léydr o- 1H

pyrrol o[ 1, 2-a]indol -9-yl)-2-vitro-1-propene was prepared $om

7- met hoxy- 2, 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol e-9- car boxal dehyde according to
the mpphogl wlaRslobREActivieyExanple 1 with the followi ng nodification: the
reaction mxture was heated to 100 C for_ | h, cooled to roomtenperature
and 10 partiti Shedupdionekactivity pf gsempaends(of forpmiai(3) wasl aseaved usmg L) . The

tbi ned iy . . .
sul T ot o T BERPERiCTHAR PalTERc ATIPR | CHCp SpBing B hfflal SIS
[ Si 02; etjutharaS4I R}, eedepparaiwere(dounttd phd plategiinie standayl Wdwell ndcotyted plates need| es
(CO sﬁEGglz OC?I;L @é?gi:ay ggt_"o%%?ésg : _ E)ggulggla c%ifgggt r%gnqueéggygg fglll\é wéLr% 'tlge% d%% loaded

RS~- 1< ( 73 2 Al AND) ' i
e 0% IRt iyl e ot b b e
pyr r ol o] 1m@empted doll -veasher) toplepyeop yatalnyaleme ofd Pt/ weld of rasgssirbadfer (Hanks

1- (7- et -2.3-di h e V) Lo 2- Vit Ol 2
accor o nooatncen SaltspaR o 3b T ey 4900 33 bickeldeld o the drup OPENe
modi fi cat (gpRsived hes50 gBaffitnassaybuffer) wasadiedaed rate d€ 70 pEideto dadk willfof cool ed

to 0 C and ai%ueous potassium sodiumtartrate solution (S O nL) was added
sl owl y. Tihe FHIRRBGWeH Plate iduripg flugreserpeeimeasypments o T ieineasgiements Jvere f
ki esel,guhr, an 11 L ol 230 ni).
The: c8bi e B 1ok ilertdhe B R BHbACh skl phef Vol SRR Lfptod 10

15 secs after drug addition) and compared with the response produced by 10 uM 5-HT

(defined as 100%) to which it was expressed as a percentage response (relative
efficacy). Dose response curves were constructed using Graphpad Prism (Graph
Software Inc.).

25
The thus determined activity of compounds of formula (I) is shown in Table 2.



25 brine), dried (sodiumsulfate) and concentrated in vacuo. The:. -«
concentrate vvas di ssol ved in 2-propanol (I nL) and added to a sol uti Qr MN 2[][]3
fumaric aci d 7g, 1.5 mmol) in 2-propanol (20 nL) at 50 C. The sol ution
was cool edMod 62 Oand filtered. The fg |ter-cake was washed RG/GBVHIBY |
ether) and dried to give the title conpound as a white solid (0.22 g, 42%:

| 94- C Found: C, 63.27; H 6.80; 1V, 7.b9% 30 C~-9HZaN20sr equi res:
C 63. 32,2 671 N, 7.77% o~ 2 ~"JArd 2003 WO 00/ 12510 24

PCTI GBnggr{,ﬁ;ghnraxarrpl e 4 (BSHIF,,8- Chl oro-2, 3-dr hydr a5Ig#ihpyrr ol o]
1, 2-a]indo |)-2-propyl am ne mifunarate

4- Chl or o ndol e- 3- cEChofrdM)de Ryttt veEffiaacys%0h| diGiorfuld]) e- Beledive Efbicatyt(Pa)e was
prepared from4 chl ogg&dol e accorgr ng to the t hod describ in Exanple 1
to give Example]ooy t he produé whi ch was uSed without fRtther

purifi catﬂ{ éL% 4- Ghlpppo- 1- ( 3- chligr opropyl ) i ngg} e- 3- car boxadglehyde

4- Chl or o- % | or opr opyl )i ndol e- 3- car boxal dehyde was prepared from4

chl oroi ndza;lamp]ie&ar boXd@bdehyde acc@2ding to the 32 ethod descri@ed i n Exanpl e
1to gi ve 3.8 (450 O%%om4 chl or32| ndol e) of tlle product as white solid:
np 89 C 16; H, 4723; N, 5. 40% ~2HC12NO0 reﬁ]‘f}i res: C
56.27; Hg %@%6’\' 516(7(%; 4-Chl oro-1-(3-i odopr gpy! )i ndol e- 3-gqr boxal dehyde
4- Chl or o- f I odopr opyl )i ndol e- 3- car boxal dehyde was prepared fiom

4- chl or o Ekafripl@D chl 36pr opyl ) i nddle- 3- car boxak2fehyde accordithg to the

met hod descri nple 1 to ve 4.2 g (83% of the proguct as a

yel | ow s& "raﬂ’l’&%g W?é(il %g i %é?‘ %] [

used i medifately wi thou urther purification.

8- Chl oro%caé1 @ydroq@;ﬂ pyrrol o] 148-a] i ndol e-9-gar boxal dehydg; 25
8- Chl or o- di hydro-1H pyrrol o[ 1, 2- a] i ndol e- 9- car boxal dehyde was prepared

from 4 cBkampleld( 3- Pb&¥r opyl ) i ndot e- 3- car boxai 8ehyde accord8hg to the
nmet hod described in

3. In Vivo Efficacy
The in vivo efficacy of 5-HTyc agonists was assessed by the ability of the

5 compounds to induce three specific behaviours (SHT2c Syndrome) in rats.

The 5-HT, syndrome is a rapid screening method to assess the in vivo efficacy of
5-HT),. agonists through their ability to induce three specific behaviours in rats. The
animals were dosed with either a positive control (mCPP), test compound or vehicle,

10 either sub-cutaneously or p.o.. The animals were observed on an open bench, typically
30, 60 and 180 minutes afier dosing and the degree of syndrome was assessed over a
two minute period on a scale of 0-3 depending on the presence and severity of splayed
limbs, hunched posture and retro-pulsion, the three specific behaviours which constitute
the syndrome. Data were analysed using Kruskal-Wallis Analysis of Variance followed

15 with appropriate post-hoc tests. All statistical analysis were conducted using Excel

version 7.0 (Microsoft Corp.) and Statistica version 5.0 (Statsoft, Inc.).

The thus determined activity of Example 3 indicates that after a dose of 20 mg/kg
s.c. the compound maintains significant pharmacological efficacy for at least 180

20 minutes.



2 3 JAN 2003 WD 00/ 12510 PCT/ GB99/ 02884 25 Exanple 1 to give 1.0 g ( 3%9AN%003
the product as a white solid; np 160-161 C, Found: C, 65.70; H, 4.54; N,
6.34% C-~z equires: C, 65.61; H 4.59; N, 6.37%

2 ’ o b Y .. PCT/GBY95/02884
1-(8-Chl or ?gmg g)f({wdr 0- 1H pyrrol o[ 132-a] i ndol -9-yl) - 2-vi troC- 1G- pgrgopene 5
1- (8-Chl oro-2, 3-di hydro- 1H pyrrol o[ 1, 2-a] i ndol -9-yl )-2-vitro-1-propene was

prepared fr ﬂnts- hal 19 2, 3-di hydro- 1H pyrrol o[ 1, 2-a] i ndol e- 9- car boxal dehyde
accordi nﬁ@%&eﬁ%ﬁm described in Exanple 3 to give 1.1 g (95% of the
product as yellow needles: np 13 7-13 8 C, Found: C, 60.68; H, 4.73; N,
9.95 % C~ aH ~ 3NZA OZ requires; C 10 60.77; H_ 4.73; N 10.12%

(R S~- 1- (Bxampler b 6RS: 4(hGhlpr:2.81dbhydrao] Bipyrrolog] 2 redisdok9 i)y 2-propylsmyineni ne
.hem f umar at %1? .

(RSV-1-( 8h3@%? %ndf 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol -9-yl ) - 2- pr opyl am ne
hem fumarate was prepared from

.1-(8-chl oro-2, 3-di hydro- 1Hpyrrol o[ 1, 2-/a] i ndol -9-yl ) 2-vi tro-1-prvpene
according to the nethod described i sanple 3 to give 0.71 g (53% of the
product as a white solid. pl e fecrywt,allised from 2-propanol gave np
207208 C, Found: C, 61.67; NN, 8.79% C, 4H ~ ~NzZCLO.5

CAH40a. 0. 25Hz0 20 requi res: . 73™H, 6.31; N 9.00% Exanple 5:

(RSV- 1- (7- Brono- 2, 3-di hydr o- 1F~fryrtiyl o[ {1, 2- a] i ndol - 9-yl ) - 2- propyl am ne
fiunarate Br 25 NH2 5-Bronpi ndol e- 3- &af boxal dehyde 2 3 JAPJ 2003 5 WO
001 12540 26 PCT/ GB99/ 02884 5- Br onvi ndol e- 3- car boxal dehyde was prepared from
5- br onoi ndol e a.ccordgn to e, net hod described in Exanple 1 to give 5.1 g
(899 of 3-Ralqgseindaler ‘&%b%" ¥ solid which was used without further
purification: IR v,r,ax (Nujol)/cm~ 3222, 2925, 2855, 1712, 1644, |524,
1459, 1441, 1378, 1290, 1129, 1096, 856, 799, 782, 728, 673, 609 and 573;
NVR 8H (47§ silrizd GbEitiB)lfosmanide 120 mil) ay @ °CgwasHxdded. dropwided, phigspior@s5 Hz)

55 oo g Ay a8 o cin o

5- Br ogp- 15 (Rofdihdd1ORS .o?gls)si mfhel)an Himathbrsalaahy 48 MBS wak eiddee drdpwase. 5
br onoi ndol e- 3- car boxal eh%/de agcording to the nmethod described in Exanple 1
with the Thd mixturegWigbdeated ig ABNC foh 45 Taike cPAIEd 1P XoOMetepeTatuter anddthenr 18 h,

oured into.ige. ficld ereg. i washed
Coat o , - Hecpred it 3 R drSolutinh ot (5 £ lloh bl Whiet LHOREN" 306 "0 0]
R o ) e s 1000, oD 1930 i aah a0 e . 1171
N crri. ~ , , , , v, 04024, , .2, ,
(11315? 103Bushgdgdee @PQ,mZI?B)aﬁ@F ‘2?8- a%‘B}i?@??aﬁ‘éﬁﬁaséfﬁfysﬁhﬁeéW&'@WIM‘&?VEDCB)
2.32 (2H, hith solii @ 0. PC. : 13281 3. 4o:H, d, J
9 Hz) ﬁ%' 4‘2%”1&“&?“8%5}15& 5‘,’1@8@'5555#&@)/9 . # iis}w?f % *8@23 {(jzilso E ?’@J@é Hz)
9.98 ( 1 M, 7.85%. CoHeCINO requires: C, 60.19; H, 3.37; N, 7.79%.

5-Chloro-1-(3-chloropropyl)indole-3-carboxaldehyde

20 To a stirred mixture of powdered potassium hydroxide (85%, 2.6 g, 39 mmol) in methyl
sulfoxide (20 mL) was added dropwise a solution of 5-chloroindole-3-carboxaldehyde
(3.5 g, 19 mmol) in methy! sulfoxide (S mL). The mixture was stirred for 30 min and 1-
bromo-3-chloropropane (2.9 mL, 29 mmol) was added dropwise. The mixture was
stirred for 1 h and partitioned between ethy! acetate (3 x 40 mL) and water (100 mL).

25 The combined organic extracts were washed (water, brine), dried (sodium sulfate) and
concentrated in vacuo. The solid residue was recrystallised (2-propanol) to give the
product as 2 white solid (4.1 g, 82%): mp 107-108 °C; Found: C, 56.51; H, 4.26; N,
5.44%. C;oH;;CLNO requires: C, 56.27; H, 4.33; N, 5.47%.



20 5-Brono- 1- ( 3-i odopropyl )i ndol e- 3- car boxal dehyde S 23 AN 2003

5- Brono- 1- ( 3-i odopr opyl ) i ndol e- 3- car boxal dehyde was prepared from

5-chl oro- l,—,,bﬁg ropropyl )i ndol e- 3- car boxal dehyde accor di t hod

described I'n ﬁg&?r]p(@bl e 1togive 6.0 g 18 100% of the pr oduc%@egégzbg?%w oi |

whi ch was i mredi ately. 25 30

7-Brono- 2, 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol e- 9- car boxal dehyde

7- Brono- 2, 3-di hydro- 1H pyrrol o[ 1, 2- a] i ndol e- 9- car boxal dehyde was prepared

from S broa@hlcte13E-mdoproppyindoleciotab@atduhipdecal dehyde according to the

met hod described in Exanple 1 to give 1.2 g (32% of the product as a white

solid: np 189-191 C IR v, T,ax (Nujol)/cm~ 2925, 2855, |651, 1606, 1534,

| 452, 1442, .1397 ofld 1314 459 4( 8 7%%, and

571 VR TR0 RS QAo 7o (O ohagpy tle- abosd il iR 5703\

00/ 12550 merhoNGIHdGRENMH2i881e 34 35g,( AHmMniql) in ZcHoritrile SOML) Atidert argdn Avdsz) 7. 07

( 1 H d, J 85 Hz) 7.2f9 q ;17 H .d, J 8 .5 Hz) 8.31 (1H, s) 9.90 (1H, s). .

1- ( 7- Br orhsated 3ndemirflg-Torl § i caoled tp roomy tempgiatuse §1d pastifonddcherwernogibaie 5

1- (7- Br onp-2y3-6li (ol ol ' VAN e was

pr epar edr(?rX OBan ryﬂg :& %ﬁrgrovpaztéﬂ;sgﬂli)d r’lg{-cjlclgl-%]g)bgﬁdoqﬂ g%nlj,?§¥tgziclrsﬁ‘§%ﬂeev?%?§:%%§§§{gdehyde

accor di ngotiian hetabésuibet stbgion] Weldr,ibminE) aimed €sddium syjifate) dndlcopcérfiratéd) inof t he
roduct as yell Qqw needl es: 3 C und.. C, .44; H,.4.10; N, 8.75 %

B ot Shzaroid i D predugs a8 8 yella oy G5 o Bovalwhighivmas used iminediately.

( RSV—I’Jq (7-Brono- 2, 3-di hydro- 1H-pyrrol o[ 1, 2-a] i ndol -9-yl ) - 2- propyl am ne

fumarate (RSV-1-(7-Brono-2, 3-di hydro-1H

pyr r ol o[ 7-Chleto-2dedihgdro-)Hpypolmpi,R aalindelef Unabaxadebydevas prepared from

1-(7-brono- 2, 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol -9-yl)-2-vitro-1 propene

according to the nethod described in Exanple 3 to give 0.38 g (60% of the

product ag 3 syhel Sohttionder SRhik$d-118308oprbhy1yiBale BMaHIxhIdeRde &26%, 14855

1702, 1632, 1580, 1524, 1464, 1378, 1317, 1277, 1222, 1167, 1100, 1049,

986, 897 mimey iy xiyergs 75 anl) & eaflux\pres pfgon asMdded dRBp@iseddEr 2 hidsohlen d, J 7

(5h 5 o T Ak SReblnsEiildy &5 &y o B3 byt B8 1 1

d, J 2 Hzl, IXampélP il toluene (75 mL). The mixture was stirred for 3 h, cooled to room

(RSt e, DAY 2,0 i) i 14 Bl ™
The mixture was stirred for 18 h and filtered through a pad of kieselguhr. The filter-
cake was washed (ethyl acetate) and the filtrate was concentrated in vacuo, purified by

20 column chromatography [SiOz; ethyl acetate-hexane (9:1)] and recrystallised
(methanol) to give the product as a white solid (1.1 g, 36%): mp 179-180 °C; Found:

C, 65.54; H, 4.61; N, 6.38%. C;;H,¢CINO requires: C, 65.61; H, 4.59; N, 6.37%.

1-(7-Chloro-2,3-dihydro-1H-pyrrolo[ 1,2-a]indol-9-yl)-2-nitro-1-propene
25
A stirred solution of 7-chloro-2,3-dihydro-1H-pyrrolo[1,2-ajindole-9-carboxaldehyde
(1.0 g, 4.6 mmol) and ammonium acetate (0.4 g, 5.2 mmol) in nitroethane (10 mL) was
heated to 100 °C for 1 h, cooled to room temperature, diluted with methanol (30 mL),
cooled to 0 °C, and filtered. The filter-cake was recrystallised (toluene) to give the
30 product as yellow needles (0.58 g, 46%): mp 162-1623 °C; Found: C, 60.68; H, 4.67;
N, 9.98%. C14H;3CIN,O; requires: C, 60.77; H, 4.73; N, 10.12%.



fumarat e NHz' 25 5- Met hyl i ndol e- 3- car boxal dehyde ~ 3 JAN 2003 5 WO L3 JAN 003
001 12510 28 PCT/ GB99/ 02884 5- Met hyl i ndol e- 3- car boxal dehyde was prepared

fromb5-nmeth according to the nethod described in EXx gi ve
2.06 (42% ‘%#’"W’g Er oduct as a pink sgdid: np 148-149 C |R?‘5[ﬁlé§99;"2§89
(Nujol)/cm~ 3145, 2924, 1639, 1523, 14S0, 1133, 805 and 616; NIVR 8H (400
MHz, DMBO- , 7 7.39 (1
H d, J &k %gﬂz&‘éil?kég%?h’ﬁd%fﬁ"é’ﬁg‘?[ﬁf]‘iz—ij"q Wg‘ pégpy]g’fﬁh s) and 12.01 (
1 H br. fdrofdbfde C 75.24; H 5.67; N 8. 83% C~0H9N0 requires: C,

75.45; H, ’5.70; N, 8.97%
1-(3-Chl oropropyl) 5- net hyl -i ndol e- 3- car boxal dehyde 10

1-(3-Chl . 5
ot iy ndbt 8 o FpR T st ae Bl M ARE B ORI ANOS T RCB B ET D )
1 to g5 vead%eaﬁrHF((ﬂi?;ﬁL)oﬁndehargmodushdm d@ropwisé ankoltigors of i1€(7-chjor®92;390 C | R

V" (Nujol)/crli ~ 2956 1659 1536, 1403, 1171, 820 and 786, NVR SH (400
M—Iz CDdcﬁ)nyroszmquBz(@deOhf ylp2aitrq-bpropeye (G35 £5 1¢& pmal) nyTHFA10p) "4 3

(2l Sttt I8 ootk gt eyl By ool . o k).

ti (()g I Nd @aﬁgﬁ?ﬁﬁgibbfﬁ&:\{queﬁmrpmgmmﬁ bsoﬂilﬁnﬁtbcrtrﬂﬁ ?llﬁﬁm (50 mLY4hfd the
odopro nme -1 ndol e C oxa €

1-(3- |odafm§x;yﬂ yu28 - chhy/for.%faame @dcitsrasté{l@@ ﬁ% %Rg@hbr epfr Blirafts S5 1- (3

chl Or i O‘%?? Ega@g&%mwﬂaﬁa% K Og&gehmﬁec&ﬁmw loRghn}cOeitfits n;eéréod

descr' to give t t as pink oil Which was used
i mredi at efyysHadt (wmbr,ﬂmxteb,ednmu r(sddiwrat sulfate), 2&on8entrated in vacuo, treated with

; NNE:E Ezl éh%ﬁgﬁl gij’/%tr"geé&”ﬁ\é 8%@“‘% %‘3%‘ 2d0| el)gm g‘?r‘ogg?):’%%%‘?%s Teepar ed
from 103 (alent e éc:‘}?ifafgﬁééd (mg%sno’i% ﬁgglbém@l SRVSIBp A0S & ikid @lEhe

nmet hod descrl ive 40% of t he product as a

whi te sol (o3 gy Se4B- mpg72273 ﬁCvammix @, NiT}861 g‘kérﬁlr N,%sl%lénﬁ;vCiMnHCl 1357,
1033 and 814 MR 8H (AO (3H, s), 2.68-2.73 (2H, n), 3.27
(2H, 45 30 ?17‘2‘5:25"1“‘?155 56 %2%‘2? Za 9@{5 7.04 (1H, d, J 8.5 Hz), 7.13 ( 1
H d, J 8.6 H), 8.00 ( 1 H s) and 9.96 ( 1 H s) 2 3 JAN 2003
Example 2: (RS)-1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-
propylamine hydrochloride

20

5,6-Difluoroindole-3-carboxaldehyde

5,6-Difluoroindole-3-carboxaldehyde was prepared from 5,6-difluoroindole according

75  to the method described in Example 1 to give 2.9 g (78%) of the product as a pale
yellow solid: mp 236-238 °C;  Found: C, 35834; H, 279; N, 727%.
CoHsF,NO.0.25H,0 requires: C, 58.23; H, 2.99; N, 7.55%.



WO 00/ 1251 0 29 PCT/ GB991 02884 1-(7-Methyl -2, 3-di hydro-1 H- pyrrol of
1,2-a]indol-9-yl)-2-nitro-1-propene 23 JAN 2003
1-(7-Met hy ydro- 1H pyrrol o[ 1, 2-a]indol -9-yl)-2-nitrgs1- e was
pr epar ed f&ocgn('@ngrg?hyl -2, 3-di hydr o- 1gpyrrol o[ 1, 2- a] i ndol e-%—%%ﬁ%@ggz{ldehyde
according to the 5 nethod described in Exanple 1 to give 0.73 g (68% of

the product as an orange solid: np 138-139 C, IR v~ (Nujol)/cm~ 292S,

1634, 1458, 1266, 1042, 977 and 799; NWR 8H (400 MHz, CDC 3) 2.42 (3H, s),

2. 46 {3H,5 8)Difiohd- 12(376111cﬁrabtopsb)lndBleJZ’Qca(r}iH:dald'ehydb 7.0 Hz) 4.13 (2H, t, J 7.0
Hz), 704 ( 1 H d, J 7.0 Hz), 7.15 ( 1 H d, J 8.0 Hz), 7.41 ( 1 H s) and
8.39 (1H, s); Found C, 70.57; H b.76; N, 11.14% C~SH, 6N20z requires: C,

10 70,29, Hp £2% M iaHopl ML ddbiiii 3ol Bislided hom 56

pyrrol o[ 17° anm ne

(RS")-4- (cﬁﬂweidwdolasacacbohméhryquowdml 1o the ZnabocddescriBed i) Exampbpyt | toni ne
fumar at e was pr Bare

1- ( 7- met hgive thea2. |E{>78‘V<69iﬁerﬂfﬂﬁhlﬂ65[31¥321°&’]§°H€|omp9119r51-32 (hifiqupd:1Gr h8 e
d t 1 71 9 f th
i Te conontih s 2 o e CoT el TR, L SSIIN R 0 1S agh 157 &

IR v",ax (Nujol)/ciri ~ 2922, 1697, |461, 1378 979, 791 and 652; NWR 8H
(400 M—Iz DVSO 20 d6) 1. 25 ( 2.47 (3H, s), 2.63-2.67 (1H,
m), 2. 80-266Bifluere-1+4-iodeprapy 1@9?%%1@%%3“ Y4353 (2H, m), 4.10 (2H t, J
2.4 H@ 6.52 (2H, s), 6.97 (1H, d, J 8.1 Hz), 7.26 (1H d, J 7.9 Hz) and
7.36 {1H, s); Found: C, 64.71; H 7. 30 N, 8.12% C~SHzoN2. C4H 0Qa. 0. 5H20
requires:s 6Dffliofof] (H;odbpﬂ@yl)ﬁ;dok—gaﬁﬁao%eﬁywmae prepared from 5,6-difluoro

RSV- 1-[ 6, Mei hyl d -2, 3-di 1H lo[ 1, 2- dI
(2 pr opyl[ a'rh'ﬁ(sch ;?Wéfocei’g' "’Iéggy%ﬂﬁﬁngagé%‘% OWF‘EH 8 3% n’a’SF}g’ I Es?ff"l%q( a%“!jehyde
2 3~ JAN é’? %%\Q 284 11?&5130@105\)@3@ )%gﬁfc%ﬁ%é)’&ude product was purified by column

5, 6- ( Met hy oxy) i ndol e- 3-car boxal dehyde was prepared from
5, 6( net hy&}ﬁaﬁﬂtagxgp)hma@zehmmemyhgcename t3h29]negh@dhdewdnpwoh yellosxsolid e 1 to

give 1.9 59 oduct dar kens )
decontbace beet¥30-A demble eebklied ahiy oyl e holBe ShETS 330 “Guro,
1294, 117 3 Ha( ds: ( 7. (N1 H
s), 7.46 §0W1&S{11,4i§‘!\%§8§?4,1f€9 s), 9 g o@iﬂ@)) re@gﬁ‘ @d’H‘{IZ%OH( Z(iébH Nbr s).
1- ( 3- Chl o4.0pY0pyl ) - 5, 6- (et hyl enedi oxy) - i ndoI e- 3- car boxal dehyde 10

1- (3-Chl oropropyl) -5, 6-(net hyl enedi oxy) -i ndol e- 3- car boxal dehyde was
prepared from 5, 6- (et hyl enedi oxy) i ndol e- 3- car boxyal dehyde according to the
met hod deg et Rerd-,3 RiaERb-2 HlpjrolefilyRanddfe- 9 c4rb8faldedydehe product as

| i ght-brown crystals: np 108-109 C, Vmax (nujol)/cm 1 2924, 1656, 1534,
1250,2Q163 and 939; NWR sH (400 MHz, 15 CDC13) 2.27-2.30 (2H, m, 3.47 (2H,

Ly 320,00 g Byrird 2hityagd 9 fedrof ABRIL o ehrvofine i yBlmed R ()1 1)
C13H~ZC1N9)3-diftoror le3-io@opropylfinidolet 3-carbdcaldshyde. 24cddrding to the method

described in Example 1 with the following modification: the crude product was purified

by column chromatography [Si0,; hexane-ethyl acetate (1:1)] to give the product as a
25  pale yellow solid (1.1 g, 66%) which was used immediately without further purification.

1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-y1)-2-nitro-1-propene

1-(6,7-Difluoro-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-y1)-2-nitro-1-propene was
30 prepared from 6,7-difluoro-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde
according to the method described in Example 1 with the following modifications: the
reaction mixture was stirred at 100 °C for 1 h, cooled to room temperature and

partitioned between ethyl acetate (3 x 30 mL) and water. The combined organic



"1- (3-I'odopropyl’) - 5, 6- ( nei hyl enedi oxy) - i ndol e- 3- car boxal dehyde 20 73 JAN 2003
1- (3-1odopropyl) -5, 6- (et hyl enedi oxy) -i ndol e- 3- car boxal dehyde was prepared
fiom 1(3-chiyeyspreny! ) -5, 6- (et hyl enedi oxy) -i ndol e- 3- car boxatdeBydersss
.according to the nethod described in Btanple 1 to give the product as a
brown solid which was used i medi ately wi thout further purification. 25

6, 7- ( Met hydygagdivens) washad dbrl‘l‘n}fﬂ,l’dheﬂFﬂnﬂgﬂe’sﬁinﬂ)hﬂfﬁe)&hdmdﬂtﬁﬁﬁtedaﬁ boxal dehyde
This was prepared from 1-(3-iodopropyl)-5, 6-(nethyl enedi oxy).-i ndol e-3

car boxal degiveltheaarade Progp wmwewmmd@aﬁ}q%a}mwam@ﬁby 19%@@4% 1.0 g

(75 %9 of 30.the f

(Nujol)/ cret vl acﬁ@@%ngggég%i‘%zlgg p&%di@{ %f% 1and (%®§A?;%ﬁ? &gaﬁéﬁ;
CDC13) 2. G- <hhisediffdm n:iletﬂanal giw)e,mﬂlsms °C2 Ebuﬁécl C 26033, \mfw N3.10%1
PCT/GBQ9/0284(2H t, i_léZH t, 7.1 Hz), 5.9S (2H s),
6.70 ( 4 H:MH)zeNz@BO(?’CEHH re%l)lrear{aﬁé“é’g 5373, %5’-14

[ 6, 7- (Met hyI enedi oxy) - 2, 3-di hydr o- 1H pyrrol of
2-a]indol-9-yl)-2-vitro-1-propene 5

[ 6, 7- (MRRIGYH & BeydDG)ﬂ\yOroZ, BdihiynpciFbprblpfi;2-0]indol-9-yl)-2-propylamine

, Z-a] i ndol - mg -vitro-1-propene was prepared from

5, 6- (et hyiyéd lcqu) 2, 3-di hydro- 1Hpyrrol o[ 1, 2-a] i ndol e-9 car boxal dehyde
according to the met hod described in Exanple 1 to give 0.76 g (62% of the
product as an orange solid: np darkens over 202-210 C, IR v~ (Nujol)/crri ~
10 292¢y |(RSP1-(845DifludR,3-dib§droalifipAtdip[ INVEiBde {940ID 2 rapy]4EhiGe 3) 2. 40 (3H
s), 2.b5 (2 qui nt

Hz), 5.95 wgwchbandeﬁwwpfeaﬁkgé?m 17(%868@@ -%§- %MT%F%’)@WWQ)“ ‘WQBLRd C,
62.31; H, 44,1 e $H2n Ba Nhe 9. 78%
15 (Rov: LB MENARPER, dFas e Yoths! RRior Geschibe By Banisle 4 Yin

1,2-a]i ndqbﬂ@wmlg)madqﬁmamnsanhmadmmmw was heated under reflux for 4 h, cooled to

1-
11
1-
1

RSV- 1-[ (6, 2 3- dj.h

(1Yl hadi oty PRt R i S SR oo cty
1] [6, d7{ ! wmym naxﬂwwdf erirkdd ¥ r300Ma], Kilidred through celite® and the
al i ndo

9-y 2 vitro- ene according to t he met hod described in
Exanpl e 3 flivatgiwas @it{a&t@p withoghyb peaipte (2 ixt 3&mignpoheremnednorgamc wiira@s sol i d:

SRR g PR Al T
g, 2? 5 gg@(ayzeaea@%)yﬁrdgdi chlokidel(1.ALM, 2 nf., 2 fimdiy hnd 20i8lenRated i 3&tuom) The

6.40 (2H s), 6.89
(1H, s) amesiquepyas IFnyét)al(hS%&%}EP“ aée‘agagzd%!01’*}ll°%5‘°7@"é N’Se) ‘7‘1%S@P’Pé““g 2’}

C~sH~ Oz cAHA o T 1 74l 6.2 ~
TIAN L DO, (.85 5 4k o 204286 7. Wouha: 1) sBls7 /11 669, N, 0.65%

C14H16F2N2 HCl requires: C, 58.64; H, 5.98; N, 9.76%.

Example 3: (RS)-1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-y1)-2-
propylamine fumarate

O NH,

Z

25

5-Methoxyindole-3-carboxaldehyde



Exanples 8 and 9: Enantionmer 1 and Enantioner 2 of 21

1- (7- Met hoxy- 2, 3-di hydro-1H pyrrol o[ 1, 2-a] i ndol -9-yl) - 2- propyl am ne JAN 2[][]3
fumarate /O Chiral NHZ (RS) 1- (7- Met hoxy- 2, 3-di hydro- 1H

pyrrol of 1, MAY¥ReN - 9-yI) - 2- (trifl uospacetani do) 5 propane PRI/GBEY(28¥ed

sol ution of

(RS) - 1-(7-met hoxy- 2 noIo a] i ndol yl)-2propyl am ne

(0.28 g, 51Mfth?ﬁwnf1°icﬁ '81" ﬁ’f ﬁ?‘%‘ ?18”(’%’6 nf[‘3m aﬁrmethexmé%sd%f@ar%%;sw se

trifluor I red for
110 . SaEeled ac{%@%cﬁq€§é‘%gﬁﬁéz‘“&a%.53l BB offtE I BE SRS 0 o
et her) tenmifonseo °0e Rvedud, 68073%,d,15100%. 9&% & ,pidiNG, sejuirds o;rrnssm 3G
IR vmax (Nujol)/crri ~ 3307, 3105, 2925, 2855, 2727, 1784, 1695, 1501,
1377, 124b5.1%28,7.99%4 1171, 1041, 844, 784 and 724; NVR 8H (400 Mz,
CDC13) 1.24 (3H, d, J65Hz) 2.60 (2H, m 2.92 (4H, m 3.85 (3H, s) 4.03
(2H, 15 J 7 Hz) 436(1H m 6.37 (1H, d, J 6.5 Hz, NH) 6.79 (1H, 15 dd, J
2.5, 8.5 1HB)CRoftfprépyl)-bmathoxy- 13ddilz)5-c3rbbia]delﬂydld d, J 9 Hz). Enantioner 1
and Enantioner 2 of 1-(7-Methoxy-2,3-di hydro-1H pyrrol o[ 1, 2- a] i ndol
9-yl)-2-(trifluoroacetam do) - propane 20 (RS)-(?- Met hoxy- 2, 3-di hydro- 1H

Py o1 oL} PR L ORTEL M bR ORATD. Ay 20
sol uti on3vasbdxahiehyde sadelingid the anﬂmdrdehmﬂied@ Eampia 1 (\Bﬁﬁ)mﬂa foltbwangm)

|O~L injections; 1.0 nlL/m n; .hexane-2-pr.opanal. (90:10) 20 n to afford,
<[3.f t erlOp eMﬁca@}pn§o|t%mactlghmtp@%§s gpn%,d f%r 1% h (poured into 21ce-wa[g]r (100

(7-met hoﬁﬁ%}zan% fidregr %3ﬁ1t9¥&{k€|vﬂ{sjn(=&y§ﬂlhmo[lls ? | ether, 2-propanol (1:)] . "

yl)-2-(t uor oacet am do) - pr opane as an o

LC. [ Chi @lgpel meprodmeumwmtgmmme {otia:(49) g, GB%J) nin/prﬁ5n76 2@9 NMR 8§. 1%
(11.59 mn) and 9% (.15 (9 ); }Sup cosi | Z+: -1 O aqueous
armmoni um( Zecmldta &h %G gt @HzI4¢ §21bd. ‘ﬁﬁlﬁz) 3a$17d(3(1'§ spf.36 (2H

E}éTf ZEBgS ’(féér&?6%l n%ljg?/gd gh%l?m ){'fl’)il? lti}orao'ége m'g I?lg:%panea(% (g)tjgfg 202‘?@

92% q.5e. HZ)9.% (bHL 8). gr een solid; LC. [Chiral cel CD hexane- 2- pr opanol
(90:10); 1.0 mL/mn; 220 nm 4. 0%(11. 47 mn) and 96.0% (15.76 mn);
[ Supel cosi | ABZ+; nethanol -1 OrM aqueous ammoni um acetate sol ution (80:20)]

94% (3. Oq-('31-1'3)10propy1)-5-methoxy-indolc-3-carboxaldehyde

1-(3-Jodopropyl)-5-methoxy-indole-3-carboxaldehyde was prepared from 1-(3-
20 chloropropyl)-5-methoxy-indole-3-carboxaldehyde according to the method described
in Example 1 with the following modification: the reaction mixture was heated under
reflux for 18 h, cooled to room temperature and partitioned between ether (3 x 30 mL)
and water (50 mL). The combined organic extracts were washed (aqueous sodium
metabisulfite solution, water, brine), dried (sodium sulfate) and concentrated in vacuo.
25 The crude product was purified by column chromatography [Si0s; heptane-ethyl acetate
(3:1)] to give the product as a yellow oil (4.9 g, 78%) which was used immediately.

7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-gJindole-9-carboxaldehyde
30 7-Methoxy-2,3-dihydro-1H-pyrrolo{1,2-a}indole-9-carboxaldehyde was prepared from

1-(3-iodopropyl)-5-methoxy-indole-3-carboxaldehyde according to the method
described in Example 1 to give 0.41 g (13%) of the product as a white solid: mp 151-



5 Enantioner'1 of 1-(7-Methoxy-2,3-dihydro-1 H pyrrolof
1,2-a]indol-9-yl}-propylam ne fumarate To a solution of the first -@ﬁthAiergﬂz'

trifl uoroac\g,baorahgg:menanti oner (0.018 g, 0.05 mmol) in 10 ne},@w&%%ztsép L)
0 r,

was added potassium carbonate (0.02 3 0.14 mml) and 5 drops and
the resultant suspension was stirred for 18 h. The solvent was renoved in

vacuo and e esl.que sr i galoved ¢ t hylpa . dr &e BGNeshum

sul fate), ]tégn(%%?}]g?'egyﬁ \751{(35330 Oégg’ p'ﬂ6r0/i%f %?B&%?ﬁl@rego Uﬂznggﬁ?bﬁg ‘ogr aphy
[ Si 02; ethyle.50%8tate -~ ethyl acetate-nethanol-0.880 anmoni a sol ution
(90:8:2)] to afford a colourless oil 15 (0.0055 g). The oil was dissol ved

in 2-propanol (0.1 nL) and added to a solution of fumaric acid (0.0039 g,

a rosi aual e PR SRRl M b el 2 A U, SV 1

filteregd. The filter-cake was washed with cold ether to afford the product
(0.0035 g, 439% as a iite solid: LC _[Supelcosil A BZ+;, nethanol -1 OM
aqueous anmd Gm%ﬁ‘%%thé{g@'%f’mqlﬁﬁ’7("713’:’&%)933’1?}3%”("9‘.1%014@??); LC (%&hpl e

treated w es rifd. et 2 - r1[£2hi; Ql :

hexane- 2- B?%ﬁggré\jgl ?8%’ I o% Hg%g?%/ﬂﬁgg%b%log’%]%5(?3592‘: gréx%}d;eh % (ES+)
308 [ (M + ablordiniyttClthe meifdfl desofibed M-Exanisig lawilh AxsfolloMhgd\hidliificalioR%khe 25
oyl o mescrigaminewe o bedrolo 300 E R 1 PKIe B Todm Venmpesarine dnd 2

1- (7- Mgt hoxya2. 34 di - 9L lo@ Al -0 yh) - 20 or apyl an

Fumar 20 egiiened CbBHRER ) UGSl 26 nol) BHP el (20 sALE A0 Afifea
accor di ng ofganiDetthactsrperov ashed dwiter chratedy dritd (widiven Guliate @ntfifdtedoin t he

product as a whife solid: LC [Supelcosi + hanol -1 O"™M aqueous
anmoni um ¥é@t%# EBT‘ﬁ?‘i g% °8%‘61.“z%‘§)m§8%a?}1¥§§%?ﬁ ﬁg‘%’} E@‘?@ﬁﬁﬁ‘a@ct(ﬁlg B with
excess tri %?&ﬁici as dellmdhdedry (0.8673 ©RYHEIMPPA3 °CVERM: 125%8.334 B, 3 JA-J
2003 PCT/ NS&% 884 hexgﬂe- 2-prop.§1nolgjygg0:cp%)4;}g?.0 nl/ m n; 223?@67}71 %’%

(12. S8 ni 6)89%andl 199273 Yol € sbi7sNeOntequingsz C¢ 6619, 245.92t W8i 19,28%.9 and 228 [(M -
NH3) +,, . 1009 . Exanpl e 10:

(RS )-lf- (7-Benzyl oxy- 2, 3-di hydro- 1H pyrrol o[ 1, 2-a] i ndol -9-yl)-25

propy! am (Rs)t L{IRMtEox-N\E-dhyBenizy-penylo] N2u]eddke-ghbyfipgtinyide fikigatk0

5- Benzyl oxyl'i ndol e- 3- car boxal dehyde was prepared from 5-benzyl oxyi ndol e
according to the nethod described in Exanple 1 to give the crude product as

2 By oS P asomt R, Al PrbGE R ot o0

was prepared from 1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-y1)-2-nitro-1-

20 propene according to the method described in Example 1 with the following
modifications: the reaction mixture was heated under reflux for 4 h, cooled to 0 °C and
aqueous potassium sodium tartrate solution (50 mL) was added slowly. The mixture
was stirred for 30 min, filtered through a pad of kieselguhr and the filtrate was extracted
with dichloromethane (3 x 30 mL). The combined organic extracts were washed (water,

25 brine), dried (sodium sulfate) and concentrated in vacuo. The concentrate was
dissolved in 2-propanol (1 mL) and added to a solution of fumaric acid (0.17 g, 1.5
mmol) in 2-propanol (20 mL) at 50 °C. The solution was cooled to 0 °C and filtered.
The filter-cake was washed (2-propanol, ether) and dried to give the title compound as a
white solid (0.22 g, 42%): mp 194-196 °C; Found: C, 63.27; H, 6.80; N, 7.69%.

30 C;oH24N,Osrequires: C, 63.32; H, 6.71; N, 7.77%.



15 5-Benzyl oxy- 1- (3-chl oropropyl )i ndol e- 3- car boxal dehyde was preparedzgqgnqm3
Sbenzyl oxyl i ndol e- 3- car boxal dehyde according to the method descri bed

Exanmple 1t 4.4 g (68% from 5-benzyl oxyi ndole) of th
br own nee&’f’@&.g)‘#g"lu- 135 C. IR v~ (Ngjol)/crri 1 2924, 16 5‘?{@@&}%8@228,
1036, 787 and 707 NVR SH (400 20 MHz, CDO 3) 2.28 (2H, m, 3.45-3.48 (2H,

o) xabpidas LHSEiblone® Etine Sdekatly Simgh 8502 bnbhy gy 0.1
9.96 ( 1hé1mf@mar£eund C, 69.62; H 5.58; N 4.30% C, 9H ~ 8CIN02
requires: C 69.62; H 5.53; N 4.27% 25 _
5- Benzyl oxy- 1- (3-i odopropyl )i ndol e- 3- car boxal dehyde This was prepared from
5- benzyl oxy-1- ( 3-i odopr opyl )i ndol e- 3- gar boxal dehyde according to the nethod
described in Exanple 1 to giwg the prQduct as an oil which was used
i mredi ately without further purifigfatigpy 2 3 JAN 2003 WO 00l 12510 35
PCTI (3B99102884 7-B enzyl oxy, eidaydro- £ H pyrrol of
1, 2- a] i ndol e- 9- car boxal deh Merzyl oxy- 2, 3-di hydro- 1H
pyrrol o[ 1, 2-a] i ndol e- 9- car boxg#dteRyde |was prepared ' from
5- benzyl oxy- 1- (3-chl oropropyl ) i ndoNe~3- car boxal dehyde according to the
nmet hod described in Exanple 1 to give 1.5S g (40% of the product as an off
white solid: np 165-166 C, IR vmax (nujol)/crri ~; 2925, 1640, 14%$8, 1228,
1136, 103X ldombind3e-3MNdR&Bidedai MHz, CDCl 3) 2.68-2.72 (2H, m), 3.27 (2H t,
J 7.5 Hz), 4.10 (2H, t, J 7.6 Hz), 10 5.12 (2H, s), 6.92 ( 1 H d, J 2.6
Hz), 6.95-7.48 (6H, , 7.82 (1 H s) and 9.89 ( 1 H s); Found: C 78.02;
AYES %énz“#%éry@f%e-?-%y”d*% BLOGRRE S pyand g 4 chlorbiRible Mocbrafhy 6 the
|1 n((jgl B9 ylelihoﬂ- dnstgbzdL:}rpEmpB]?LiﬁL It® glvle 7[§L g2(]O]O%) C?f Ithegprold;lctzwh;ch waslused

enzy ox¥ [ 0- pyrrol o alindol -9-yl)-2-nitro-1-propene
was pr epRiBQuEfupher puri cali
7- benzyl oxy- 2, 3-di hydro-| H pyrrol o[ 1, 2-a] i ndol e- 9- car boxal dehyde accor di ng
to the nethod described in Exanple 1 to give 0.71 g (74% of the product as
a dank b4<@hiomal-(E-Ch}ﬁpoplﬂmﬂ)lmblc%mb@mgehwﬂ vmax (Nujol)/crri ~ 292S,
1626, 1465, 20 1267, 1208 and 855; NWR 8H (400 MHz, CDC13) 2.37 (3H, s),
2.67-2.70 (2H, m, 3.09 (2H, t, J 7.1 Hz), 4.12 (2H, t, J 7.1 Hz), 5.11
l(: 2H, ds) C4.Qj7}£215r0(1 @3—bh1é)€|ﬁ7b7rop3yl}3nd7hleg-§0&rb@achlzeﬁyd@7 Wis ( 7bkepﬁ}ecdan(;f2r&285 A(Hl H5 ; )9

oun ~ requires

N, 8. o4%h125nre¢@ls3-0fﬂ(°%aﬁéhlm %929@“%‘%%%%%0‘11@?59%6(1 in Example 1 to give
pyrrol of b 9 athdrofiaBleP BY IR PBrBGudt YUTBHAHiR Emns RE.CPAIRE ¢ om
1-(7- ben%?ﬁ%ek/nqghﬁlhydgg IHngn oth ET?ln os- - -2ni tro- I-p#%pene
accondi ng6.16; Hyd.23%tMNoH4@és €hithedl2NO Eqarrp* eC356.27; gﬁiy@w NG§.4MBY of the
title conpound as an off white solid: np darkens at 180 C, nelts over
188-198 C, 30 IR v~ (Nujol)/cm~ 2923, 1626, 1464, 1222, 736 and 650; NWR
SH (400 W?mox@ﬁ@gé ﬂ@o&ﬂop@ﬁirfd%l’é&-@arbb@aﬁeﬁ?&e, 2.50-2.56 (2H, m, 2.68-2.74
(1H, m, 2.87-2.96 (3H, M, 3.33-3.39 (IH , 3.99 (2H, t, J 7.5 Hz), S.09
(2H, s), 6.43 (2H, s), 6.74-6.77 (1H, 2 3 JAN 2003 WO 00l 12510 36

6. a7, igestshy oGt ke B mbehgte iF shdfhedDivogh Yfflord 155

6. 29%) chloropropyl)indole-3-carboxaldehyde according to the method described in Example 1

to give 4.2 g (83%) of the product as a yellow solid which was used immediately

without further purification.

8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde

25
8-Chloro-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde was prepared from 4-
chloro-1-(3-iodopropyl)indole-3-carboxaldehyde according to the method described in



A V. . . 23 JAN 1003
(RSV-1-(7- Met hyl t hi o-2, 3-di hydro- 1H pyrrol o[ 1, 2-a] i ndol -9-yl)-25

propyl am n U’({?ﬁ afe /'S 5- Met hyl t hi oi ndol e- 3- car boxal dehyde 9/02884

.5-Met hyl t hie\gi n oPe- 3- car boxal dehyde w&s prepared from 5-net ﬁ?ﬁéﬁ? oi ndol e 10
(Het erocycl es, 1992, 34, 1169-1175) according to the nethod described in
Exanpl e 1 jeViEiolgi¥e 1D g@% Sfthé prodi a8l Ghité Soldd; Wah 160981 PA: Fdupd182- 183
C IRvV" ,%&%R’Sj olo)lgcni ~ 172>, 292%;% 2807, 1632, i44B, 1130 and 972; NWR
8H (400 MR65.0058, do¥4; NSD34%BH 12H) o NCIOZequires € 65dall; H, 439;4N, @3B4Hz), 7.50 (
1H d J, 11.5 Hz), 7.96 ( 1 H s), 828 ( 1 H s) and 9.92 ( 1 H s). 15
1- (3-Chl or opropyl ) -5-net hyl t hi o-i ndol e- 3- car boxal dehyde

1- (3- Chi oy opr, )7 8:dmdiy HoRed181d Ol Aindo AL BOX Rdenydgeias prepared from
5nmet hyl t h! gigr‘l—’glg%ﬁjg% cﬂoxa%&dgﬁécﬁbrai nggt o the gre?ﬁod described in
Exanplg 1 to 20 give 2.36 g (94% of the product as a pale-yellow solid: np

64-65 C IR vr"aX (Nw.ol)/crri ~ 2924 . 28 656, 1534, 1399, 1172, 1027,
813 and 7BE3-Galeo %@Mﬁyﬁ%‘ﬁ?@’%g%ﬁéﬁ%ﬂ'H’}"?e’? &8s (pgppared 3 46
2H, t, Je5 7 Hzhrod. B8H0aN. i 7 ; ,
3(3. 25 (1 ii—?ms§ 'E'gl)rc])(rjo 3,3331;331? ll_ll;?-,pgn)l'.of.éng Afndolel9 28rtobldelfde abeokding 1d the S)

1- ( 3- | odopethodl desdibadt inyiExanipde 8 el @ive-1B1 PPox af thetpraduct as yellow needles:
1-(3-1od - 5, qethyl t hi-0-jndol - 3-£ od_f

T (Sent orBp 135 et ke ORI B ar B Iob R TG t ho
met hogl) deggsé.bed s 73; 'N, 10.128.3 JAN 2003 WO 0011251 0 PCTI GB99/ 02884 37 in

Exanple 1 to give t he product as a pal e-brown oil which was used
i mredi ately without further purification. 7-Methylthio-2,3-dihydro-1H pyn

ol O[ 1, 2- a].j pdo} e-.9- ox.al . .
7 ety GRS SONRGar e Bl B Bydpiol1 2 ndolSd) 8- PEBREF deyde was
prepar ed fdnPifhrhaate- | odopr opyl ) - 5- et hyl t hi o-i ndol e- 3- car boxal dehyde

according to the nmethod described in Exanple 1 io give 0.80 g (40% of the
product as a pale-yellow solid: np 140-141 C, IR vrmax (Nujol)/cm ~ 2924,
7

2724, . |1 63% 114856 2 Q. _ W3, Je2. 53 (3H, s),

2. 68 ¥ 76&(%'I—l|, @#hlg,gggga?%&g? H g '1§§1‘,,i ﬁﬁ%’i‘?w tr 535157"'.%1}’6%&)  7.14-7.22
(2H, m, KerdiZutharhtebvasgrepared Hom01-(8-chlbto-23-dihyd{orl Ngtympla[ h2exlddal-AyDydr o- 1
H pyrrolo] | ,2-alindol-95;yl)-2-nitro:1-propene 15 . o

Y Wt it SmopeRearapaiibe o s e des BB Taamre 1o 2ive A £453%hr opene
Was pr epacf]ﬁﬂe %E&jﬁbt_ as a white solid. A sample recrystallised from 2-propanol gave mp 207- _
7-met hyl thi o-2, 3-di hydro-I Hpyrrol o] 1, 2- a_}l ndol e- 9- car boxal dehyde accordi ng

|
to the nmext8odCo&surd:bed: bh-6Bxakpl @31 No &TWe 0Ced1gN{BGRCH0+ B Qduct as
an or e solid: 3 .G r"ax (Nujol)/cm~ 2924, 1636, 1475,
1277,%%9?8??&“8(%@@%?%4&3’%@%CDC1§),) J2.4)1 (3H, s), 2.52 (3H, s),
2.66-2.70 (2H, n), 3.10 20 (2H, t, J 7.2 Hz), 4.14 (2H t, J 7.1 Hz),
7.17-7.23 (2H, m), 7.54 (1H s) and 8.35 (1H, s).

R~-1-(7-Methyl thio-2,3-di hydro-1 H pyrrolo ) )
(1, 2-a] .( nc@xamﬁw 5:- @St ciayl?raryﬁ%%3fda%§é@éf9py4°10[1,2-allnd°1-9-yl)-2-Pr°pylamme

fumarate

Br NH,

25
5-Bromoindole-3-carboxaldehyde



25 (R~-1-(7-Methyl thio-2, 3-di hydro- 1H
pyrrol o[ 1, 2-a] i ndol - 9- yI) 2-propyl anmi ne fumarate was prepared from23JAN2003

1-(7-nmethylt di hydro-1H-pyrrol o[ 1, 2-a]i ndol -9-yl) 2-ni tro- 1- pene
accordi ng t%gpﬁb%;@t hod descri bed i nygxanple 3 to give O. 23"?’?%@5/@%@1‘ t he

title conpound as pal e-yel |l ow crystals np 204-206 C (dec.); IR v",ax 30

(N 01 )/ Gt it rmoiafsiess-ABaigt e whioark? M 9950 BRMIE R el (400, M2
(1H M, Re188d deS9ibedtih BxhmpR Bdo iva36s.{ g1(8Hs) X, thélp%’d\.(cﬂds atbelge Solld Hz) ,
6.43 (2H, s), 7.04 ( 1 H dd, J 8.4, 1.9 Hz), 7.2 J 1 Hz) and

7.50 ( 1Hwltich vak. usegimithout mrmeepwmamo3IR/\@made2®b/ng5c322@Bgsmzm 38

D ol 173 oot 58, 143 ALY, 3848 100, a0 TFigRo K4S, 700, FBAXPAE 678, 0% xt ur e
0. 030 b anf 373 e & oOmETEnCR) BT UK, A, ok SHAIAI frpd & PERRY 0 "

(1 ) V\@S1§t1a{<e1nﬂ2dﬂz)am(lmos)tmmmspnezmaﬁ gdded Anberlite IR A-400

bor ohydride resin (2.5 mmol/g -BH4, 0.12 g, 0.3 mmol) and the m xture was
shaken for 18 h. To the m xture was added PS-benzal dehyde (2.5 mwol/g - CHO

0.12 g, 158 ken for 18 h and filtered. The
filter- c%k% lv%a%%éaéhsgﬁﬂa I3ora§)°%E ]ﬁ}ag(Z x 1 nmL) and nethanol {2 x 1
nlL) and the f| |trate was concentrated in vacuo. The concentrate was

di ssol ved in dichl oronet hane Ampberlyst-15 (0.5 g) was added. The
mi xt Ufe \GaBremhedtdA- °W°P&}§Hé°%1§ BL‘{ag?oég dehpde fl"YaLSer ISR as fiRM hed@-wi t h

et hanol PEOMRRRRIe2> SapodaS0S oS qAER) ufmiingq BheorpIRTRRERIL T iy

filteredthdflldwihg erodifidetiomathenasdtied nfidtuchives sm'eetdﬂfmel)B laa,r;mbméibuftb licer at e was
trated treat.ed t th

hlor 1 de vespr{208 e aig Berel” YH e poaes, HATEH Pt DRI 04 Ghg1 va t he

product %%n%fﬁq']gg&) 188h | dfirdnht aﬂgf @@6 ethip &Z@re%gé f‘;ve WWg%W‘(AQQ -z,

DVEO- d6) 1,17 (3 2777 (IH m
277 161 Hproduck a861 W]hiﬂ; soljd: TROBaf :{Nujoﬂﬂycns 2225( 128,55;1')16@) 31961(01H53a;) 14369 51 (1
Hom 3. 78 4.0 7.11
( 1mH s)1#0 9 S?P% éﬂé hos, ’103]5 565%387@@06@6\/%%6}‘115@

PCTI GB99
Crel oor ig@@%g%ﬁ@ii)?f ?@(214 Rn(}?i;}yézH t.J 6. Sd}-l ) 4.41 §2H t, [106 5:LH225)1]7|2nsd(1P oy
2- pr opy| @yyUmeHi)yidddn, ddi b3 8.5 Nz) 7.76 (lH s) 8 47 (lH d J3Hz)9. 98 (1H, s).

20 5-Bromo-1-(3-iodopropyl)indole-3-carboxaldehyde

5-Bromo-1-(3-iodopropyl)indole-3-carboxaldehyde was prepared from 5-chloro-1-(3-
chloropropyl)indole-3-carboxaldehyde according to the method described in Example 1
to give 6.0 g (1 00%) of the product as a yellow oil which was immediately.

25
7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-a)indole-9-carboxaldehyde

7-Bromo-2,3-dihydro-1H-pyrrolo[1,2-a)indole-9-carboxaldehyde was prepared from 5-
bromo-1-(3-iodopropyl)indole-3-carboxaldehyde according to the method described in
30 Example 1 to give 1.2 g (32%) of the product as a white solid: mp 189-191 °C; IR
Virax (Nujol)em™! 2925, 2855, 1651, 1606, 1534, 1452, 1442, 1397, 1377, 1360, 1314,
1288, 1245, 1050, 1038, 802, 775, and 571; NMR &y (400 MHz, CDCl3) 2.72 (2H, m)



(RSV-N 2§ 1003
(Cyc Iopropylrrethyl) 1-[ (7- met hoxy- 2, 3- di hydr o- 1H pyrrol o[ 1, 2- a] i ndol )i]
5 2- propyl rochl ori de was prepared from

(RS )-(7-ne B&’{%% di hydro- 1H pyrrafo[ 1, 2-a] i ndol - 9-yl ) - 25/ 6BY &M 'ne and
cycl opr opyI car boxal dehyde according to the nethod described in Exanple 12

(900 M >R ds) T 1 (45%612‘3&99?@)3’307%?9891'3%3?%"7 WREELSI 5 G
d, J 6.5 ¢} (BL59 (QO1H)s).2. 73 ( 1 H, dd, J 10.5, 14 HzZ) 2.93 10 (6H, n)

3.78 (3H, s)402(2H t,J?Hz)671(1H dd, J 2.5 9 Hz) 7.07 ( 1 H,
d, J25Hz)719 1H d J9 H). Exanple 14: (RSV N

| oh th : , 2
(0ol onexy T gb)e - maliaich Bl S bl 2
(Cycl ohexyl met hyl ) - 1-[ (7- met hoxy- 2, 3-di hydro- 1Hpyrrol o[ 1, 2-a] i ndol - 9-yl)]
2- propyl am ne hydr

( RSV- ( 7- ne{ hBxgne-2 gg&’o“ ; ?M”B@’ %E"Fi!{“%l'? ﬁﬂ HE5-1 Propeneo was oprgPaRd ne and
cycl ohex%g,grﬁ%%&wamy&@qw A rdlo[t] 2-d1fHaofEEY- bago,eﬁ@@%&upaécdfgm gte 12 to

give 0.0 he product as a be| ge 20 so VR 8H
(400 Mz, mENBOde&xibedOn Exakpleni) tolgivd 11 3H818k) of the pradnyt asgalo@eugems 1.73

5005 &’o oup 17576 45w Gl behle; 8,835 it B0 e@x@sl@ﬁa% 378

(3H, o,ggzj(qwo,g?Hz)esm(lHdd J 2.5 8.5 Hz) 7.13 ( 1 H, d,
J25 ’79 %HdJSSHz) Exanpl e 15: (RSVN
(2, 2- Dlrrethyl propyl)-1-[(7-nmet hoxy-2, 3-di hydro-1H '

Ll b ST

1, 2-a]indol-9yl)]-2-propyl am ne hydrochl ori de was prepared fromfrom
(RSV-{7- et hoxy- 2, 3di hydr o- 1H pyrrol o [1 2-a] i ndol - 9- yl} 2- propyl am ne and
2, 2-di rret(lm Pr@HBome- aér@}e»@rqf Fyeeid] Ay lingok freDréepropylamiserr i argte Exanpl e

% DT s T AR i R i gt i A L O 2 A
(2H, m 2pr8}96r{c al;cdn‘dmgito the hile.t}'ﬁ;d dlc’Sch:el:Hm) E&aﬁﬁle(ﬂtb gi\{e 01383 g5(6H%) g®d (1 H

m 3.2S ( 1 H, g 02 ( g H dd, J 2.5
8.5 Hz) 7praduct wa “sh}‘efo & (ﬂPH81d83 CBH%VWXNUJQQ/%(a%?% 2885, (7R8v1632,

3- Met hyl 2
éyrrol o)[/ '%%Qy,#éoﬂ(‘é“’gW?OEW lﬁﬁg%rﬁgi?ﬂoch %‘}% 7%? JSRI ﬁzl\l6€%?f ~ N
(3- Met hylmtw‘;}mmrmommm ams@ mdrla (JSH— nyyndﬂm)[zlse(zﬂu MY alo6%3H,) | - 2pro
pyl am ne hydrochl ori de was prepared
(Rf) -20- o) hakyli, m) 408y g- 4 fHz )646 Con, s)7 13 (1H, dd, 72, 8.5 Hz) 7.27 (1H, 4,

J8.5Hz)7.72 (1H, d,J2 Hz).

Example 6: (RS)-1-(7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-propylamine
fumarate

NH

Z

25

5-Methylindole-3-carboxaldehyde



2 3 ~aN 2003 WO 00/12510 41 PCT/ GB99102884

pyrrolo[ 1, 2-a]indol -9-yl)-2-propyl am ne and 3-net hyl butyr al dehyde acZ;bHM 2‘0@3
to the method described in Exanple 12 to give 0.016 g (38% of the product
as a bei ge QPS¢ 118 121 C, NWR s 5i'é (400 MHz, DMSO-d6) OFPGT/GRIH02884 )
14.5 Hz) 1.17 (3H, d, J . 6.5 Hz) 1.5 S (2H, m 1.67 (2H, mM 2.55 (2H, m

274(1 : 3.1 1 H dd,
4, 14 Wetg‘/]%“’i ?rcaé’}o"ﬁl)dééyd? P”epg)“}SfF@?% ‘%‘HP @chdﬁ‘f%né ot g 5
HZ) 7.08 d4nEtdap 17119 glvel2. b (£h9%) oBihS ESBhf id:

(RSV- 1- (Z&Wét E‘c‘)ﬂfgf’”é’k? {31 9- tetrahygve rl(fjbo/[)iogkamug} kg 0-vyl §°;h7p?r cl)n[?yl am ne
fumar at e 148-B49VET; hmwmmﬁ‘ﬂlgeﬂ/cnﬁrMalZlMyrﬁg%ﬂ223154’50, BltBBr Bé§l and 616;

di met hyl f ormam de i s _added droq[))vvl se hosphorus oxychloride. The m xture is

stirred fOMROHH Mz, PMSOd 8rﬂlo(f3 SShBt HoldH. sdol- @8 (14, @ 4t hilizd.okIani de

L mper 5t B At Scnic L 0Eh SR AFES DS E e mdial (o Pl el er

The m xt upe74 54.hgas &g; ™o HHBE: ¢ NG reqrh UhesCOOVE45;1 R, 5.99.NNL ggpes at ur e,

pour ed onto Crushed ice and filtered e 20 filter caKe is recrystallised
(methanol) to give the product as a V\/mte solid.

5- Met hoxy chl or | )i - | dehyde To a stirred m xture of
powder ed b’@'&é&‘ir%°ﬁgﬂ%§%e§’§’ﬂ% %é?ﬁyr °§ Wde is added 25 dropwi se a

sol ution of 5-nethoxyindol e-3-carboxal dehyde in nethyl sulfoxide. The

m xture is stirred for 30 mn, and 1-bronp-4-chlorobutane is added dropw se.
The nil&t ul-€3-Chlaseprop-Fwethyl-indalecd -parpexalienuls batasecnreprredl Jramat & and

t Th
(Sodi um SaFPRIRIE ARG LESI OIS TRRE 48R n Bhalfle 1 €147,
~ar ~ 2003 Y ,006%3 2¥Ghé prddutl &PAPbHABEte solid: mp 89-90 °C; ]R Vrax (Nujol)/em™
5- Met hoxy- 1- (4-i odobut yl') i ndol e- 3- car boxal dehyde A sti rredmsol uti‘on of

5- met hoxy2956( 46551 i36bu#93,) 117doB20 médﬁbow&mwoakﬁﬁzs@@im 2.27634e in

acetonitrile unde 0 r d,t oom
t enper at & éﬁdg 45@?’? gr#e‘gé ?rﬁ'f ‘2#2?‘%53 ‘{S%dﬂarattg661%ﬁg cﬁq?r&}ie‘d j)}(gani C
extraggs g)e 7\@8{1@11 d, 08a0ds), Iod UM, B! 8D SUH, isy Qndi@'g?’tdlﬂn s) Wetgdind: €f i ne),
dried (s I'um sul fate) and concentrated in vacuo to give product. 10
2- Met hoxy6®12;, B, ©00:eN; 2H884e- &1y nCHYP Tequires; Rel66-24;1H. géPbM{él%&hyde To a
stirred solution of 5-nmethoxy-1-(4-iodobutyl)indol e-3-carboxal dehyde in
tol uene at reflux under argon is added dropw se over 2 h a solution of

1, 1' azobi p(TYsdophpyhrsatliydindolé-B &prtmndldehyde- but yl tin hydride in tol uene.
The mixture is 15 stirred for 3 h, cooled to roomtenperature, and
pot assi um fl uori de and water are added The m xture is stirred for 18 h and

Fi1tengd 0L Rl asinRiniRRH SlfooxTORnLdd | ShaCalfieditediashing (9L

acet a trate’is concentrat n vacuo purl fired by coI umm
chr omat ogmﬂqnhyroppl)@kmeﬂtyﬂ}m@iqamﬂmﬁ)oxa]dehyde according to the method described in

Example 1 to give the product as pink oil which was used immediately without further

purification.
25 7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde

7-Methyl-2,3-dihydro-1H-pyrrolo[1,2-aJindole-9-carboxaldehyde was prepared from 1-
(3-iodopropyl)-5-methyl-indole-3-carboxaldehyde according to the method described in
Example 1 to give 0.74 g (40%) of the product as a white solid: mp 148-149 °C; IR Viux

30 (Nujol)/em™ 2953, 1643, 1448, 1357, 1033 and 814; NMR &y (400 MHz, CDCl) 2.45
(3H, s), 2.68-2.73 (2H, m), 3.27 (2H, t, J 7.7 Hz), 4.09 (2H, t, J 7.5 Hz), 7.04 (1H, d, J
8.5 Hz), 7.13 (1H, d, J 8.6 Hz), 8.00 (1H, s) and 9.96 (1H, s)



20 1-(2- Met hoxy-6, 7, 8, 9-t et rahydr o- pyri do[
1, 2-alJindol -10-yl)-2-vitro-1-propene A stirred sol ution of 23 JAN 2003

2- met hoxy- fget rahydro- pyrido[ 1, 2-a] i ndol e- 10car boxal
ubfisie B oo

.amoni um acetate |n nitroethane is heagped to 100 C for 1 h,
tenperature and partitioned between ethyl acetate and water. The 25

conmbi ned pr gq@a yR3 3.8 &l p %@Bfﬂ%-%@%&f%ylpﬁjnﬂ?&t-p%'ﬂe%g (sodi um sul fate)

and concentrate In vaclo to give
(R, S~-1-(2- Met hoxy-6, 7, 8, 9- Tet rahydr o- pyri do 1, 2-a]

e P B TRRLEs Fhod o é' i e cvep e
sol ution %I)lg] | Qn%t L5 8Xnrd 1 8- p%q'}cﬁ&[rl@h&']mdgreld'-'carboxahdea?f accord: 18 to the

pyrido[ 1, OyI )-"2- V|trolpropene|ntetra m xture
is heag edmut‘lﬁﬁrdeseﬂbw(mflinamlml to give 0J73Hg (6300 DB p)ﬁddci&i@n@i’ange solid:

PCT/ (3B99102884 and é\&,cg é mxture is_ ad ‘?vm se aqueous
pot assi unmpddsuA% 513 VFiBn 7&3 Y634, 1524 1408, &42397? P‘E‘H IBNMR nin
d filt I The, f h
ginchl Ior oe eﬂ@%?égﬁz?ﬁggg g)a2|e406 Qﬁ’ gt:zteéssl %?(Z{%%aﬁegqu@ge} JZin ne),
dried (sodi W]S.’.UdZﬁ-Iitte)W (CHA); ¢rour@Hed, J n.ovAHU ms@ussa)lﬂ@d H2Z), 1l (?H5s
)
pr opanol and added dropwi se to a stirred sol ution of fumaric acid

2- pr opanadnda8.3818, shhdoupditGr €0-5% dboh-é6 N 10. 16‘Van6315H1I6Ne®BcbquTbae C

filter-c §-S wgalgeqq(l%ﬁs/opanol ether) and dried to give the product.
Exarrpllga‘gfz’H"’ » HHTL 0.

(R, S~-1-(2- Met hoxy-7, 8,9, 10-tetrahydro- 6H azepi no[ 1, 2-a] i ndol - 11-yl)-2 10
propyl am ne fumarate /O 5- Met hoxyi ndol e- 3- car boxal dehyde 15 Hz To stirred
di met hyl f ormam de i s added dropw se phosphor us oxychloride. The m xture is

stirred f 0~ tqi r mam de
i s added @{‘S?)'é\ﬁg']rémed@ tﬁg ?tndlil?ug#el}? ]0 rg%glha%d g‘;?gﬁ obgagﬁm%{‘{%d to room
tenperature and then treated with a soI ution of sodi um hydroxide in water.
The m xture_is d to .roomtenperature,
pour ed orlfe)x érﬂgﬂéﬁ‘yﬁjg ﬁlﬁd qr’f@?"éﬂ“ﬁ%gﬁt’?tlr Byl '?éﬁ(rnglgml"eecry maAtE sed
(et hanol )4 0, ghaed t h@n’prpfjﬂﬁkt}@&233 -y Hl%—ﬁiﬁ-:p}/ﬁlolo [ 2-a mdo! 9-yl)-2-nitro-1-

xa

S- Met hoxy- 1 ('5-chl oropentyl )i ndol e-3-car bo dehyd To a“stirred mxture
of powderprdppst zeseiding toybe axgthied described i Ewnmleiﬁ @eglt’% Ofdoe @7 9bbpivhee a

i xtur o e garmpaas et nile SR TEUARONER 140 ETEN: 1B ST R e
gg Zfé“t Zean /tg;gftzyze 16975 161,63780079, Tv1amd 635 NMR ¢gdod ML aHMEDDY !
20 dg) 1.25 (3H, d, J 6.5 Hz), 2.47 (3H, 5), 2.63-2.67 (1H, m), 2.80-2.85 (1H, m), 2.94-3.08
(3H, m), 3.43-3.53 (2H, m), 4.10 (2H, t, J 7.4 Hz), 6.52 (2H, s), 6.97 (1H, d, J 8.1 Hz),
7.26 (1H, d, J 7.9 Hz) and 7.36 (1H, s); Found: C, 64.71; H, 7.30; N, 8.12%.

C15H2oN2.C4H404.0.5H,0 requires: C, 64.57; H, 7.13; N, 7.93%.

25 Example 7: (RS)-1-[6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yI]-

2-propylamine fumarate

NH

5,6-(Methylenedioxy)indole-3-carboxaldehyde



2 3 JAN 2003 WD 001 12510 PCT/ GB99/ 02884 44 conbi ned organic extract$£{)cj 2003'
washed (water, brine), dried (sodiumsulfate) and concentrated in va W)

gi ve the product 5- Met hoxy- 1- (5-i odopentyl )i ndol e- 3- car boxa I@S?&g A
stirred so¥gi P/d?rSIBf S- met hoxy- 1- (5- chp or opent yl ) i ndol e- 3- c / ﬁ‘is/de and
sodiumiodide in acetonitrile under argon is heated under reflux for 18 h,
cooled to roomtenperature and partitioned between ether and water. The

conbi ned organic extracts are washed (aqueous sodi um netabisulfite

sol ution €thyldpediory)indbld-Bdarbespaldehyic ul fwise) Ieparsll congewmt r atgel in

vacuo tosg\@é tg rodz)ct 2- Met hox @8 10- tetjp?ahydro 6H aze |no[ 1, 2-a]

i ndol e- 1mncﬂnwhm%éﬂoét¥}19@@e Tecopding 1q tl@dn%hﬂdtriqseﬂbeéfm Example 1 to give P19 8

Crdor "o Vel UIRR00H s B0k Safa A BBl R Rl P Ve Fec oy 11
azobi g(cml\pheeﬁ@jtﬁyamﬂomgr29b3)1@r@dttrzl m&wtvﬂéddmmmes (a0bHgne. The

mxtuie is Sfirred for 3 h, cooled to roomtenperature, pot assi um

f 1 uori deDaISOvedy) 6101224, AN dad. (1Hne), Fid6t(iH.es)i 808 (1H,rsy. 83)(1H85)randnlc’£9(] | tered
through a _pad af kieselguhr. The filter-cake is washed (ethyl acetate) and
the fil tflé'ﬁ)g"é'concentrat ed in vacuo and purified by 20 colum

chromat ography to gi ve t he product 1-(2- Methoxy-7,8,9,10-tetrahydro-6H
azepi no[ 1, 2-a] i ndol - I‘R -nitro-1-propene A sti rred sol ution of

2- met hoxy~(3; (B)létopm}t}é) 54 yethylepeiigxppindel¢-B;arboxpiddayds- 1125 car boxal dehyde
and ammoni um acetate in nitroethane is heated to 100 C for 1 h, cooled to
roomlperrperature and partitioned between ethyl acetate and vvater The
conbi ned; ¢ %ganbfbpe@ﬁyn)asmnﬁﬂglmlbﬁﬂ) ﬁtﬂ‘ﬁé-@fcarﬂwhlﬂeﬂydedﬁlh@(ﬂarépi%ﬁ aasul f at e)
and concentrated in vacuo to give t product .

(R S~- 1- 6 B-(vxtthyrnediony)mdels- %@ﬁbwmebmm&wmgn@[ the method described in
1,2- | 2003
Tl CaoorwaBlE Mg % BRRLPT T BB B iRl Sl in forndd

t et rahydﬁr@f\w arentjegwm argo4) ]6‘56@(16341 t50pwi 6% add IBOUNMR a.t (400 MHz,
1-(2- et xyxi IOtetrah dro-6

azepilfio[ CDEG}) 213’6-!2 301, y)23. |47 (28, t1-] rﬁr]i)?ﬁeﬁéo (Pt ted 6aAZ)e b SBURER 5), 6% i xt ure

is heate § h ur added
dr opwi se%ﬁg’g‘{lgé E{)}%’aé’s? 3?11(@1 Q?)gﬂ r i ’r tgog?) F%nézae%nhﬁé nlf xst%r eis
stirred $pic,39,,CINOarduired: Cos&d7: Ptr,@twghNgsege’)aguhx. The filtrate is

extracted with dichl oronet hane. The conbi ned organic extracts are washed
(water, brine), dried (sodi um suI fat e) concentrated in vacuo, dissolved in

hot 2- prgqu?bquH}%’l?The esg ba{rBS‘Pal&ﬁ’tgHéi on of fumaric acid in

2- pr opanol urer coo ed to 0 Cand filtered. The
filtep-cake is 10 washed (2 propanol, ether) and dried to give the product.
2 3 JAN ' 2003 WD 00/1 2510 46 PCT/ GB99102884 . CLAIMS 1. A chemical

conpound 1 -%E-If)ggprrnojjl)ya})-g16)—(methylenedioxy)-indole-3-carboxa]dehyde was prepared from 1-

(3-chloropropyl)-5,6-(methylenedioxy)-indole-3-carboxaldehyde  according to the
method described in Example 1 to give the product as a brown solid which was used
immediately without further purification.

25
6,7-(Methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde

This was prepared from  1-(3-iodopropyl)-5,6-(methylenedioxy)-indole-3-
carboxaldehyde according to the method described in Example 1 to give 1.0 g (75 %) of
30 the product as an off-white solid: mp 169-170 °C; IR Vpma (Nujol)/cm'] 2924, 1639,
1645, 1244, 1133 and 944; NMR &y (400 MHz, CDCls) 2.68 (2H, quint, J 7.2 Hz), 7.20



'R S'R)n whérein: nis |,20r3; R- and R2 are independently sel ected f%g%N 2003
hydrogen and alkyl; 10 R3 is alkyl; R4 to R~ are independently sel ect

from hydr ogen.coh2diogen, hydroxy, alkyl, aryl, alkoxy, aryl opgr/cedduekssi o,
.aryl thi o, alkylsulfoxyl, alkylsul fonél , arylsul foxyl, arylsulfonyl, am no,
nonoal kyl am no, di al kyl am no, nitrao, cyano, carboxal dehyde, al kyl carbonyl,
aryl car bof@H, t, ari2ideaf 989, %ﬂdﬁ?)k?ﬁpé(ﬁ}héb&wﬂ% s), 783 (1H, s) and 9.89

di al kyl anéﬁ)cgr bonyl, all coxycarbonyl am no, arni nocarbonyl oxy,

nonoal kyl ocar bonyl oxy, di al kyl ar ni nocar bonyl oxy,

nonoal kyl am nocar bonyl am no and di al kyl am nocar bonyl am no, or RS and Rb
together forma carbocyclic or heterocyclic ring, and pharnmaceutically
accept abl B[63+H{Metbylangsherandes dihhéieddt-pyrmio(2.2-AindohPolingnitee drpdopepet o cl ai m
1 wherein n=1. 3. A compound according to claim1 or 2 wherein R~ and RZ
are hydrogen. 25 4. A conpound according to claim1 or 2 wherein R~ is
‘hydrogen étBylahdaioxy)-2,3-BihdrdAN-RRAB0[VYQ 06 LE5AP2 ATird / 02884 5.
A conpoungrgg?g/g di§>ll’1 to g?ai m 1?((j)r 2 yvhere[i n .I%~ is ﬁlygrogencagrﬁ_% is

aryl al kylwas ereparebmftmd ae-Eaethylspediaxy iy -dikxedihpyreolal IR-whodeded-R3 i s

methyl. 5 7. A | -0r I cl aj i 4.to R7
are sel ec‘iaéBO’far"gﬁ%Vnﬁ%?%é@ﬁg %}?ﬂegg%th?d %gﬁ%ﬁ?g%ﬁ‘f‘ﬁ@}e igé %}v%fég%l}/ ‘ﬂr yl oxy,
al kyl thi oy @lekybaith fa>an! orae s’vbﬂi_l!yhﬁtﬂaﬂ(@ﬂé’bverlﬂn&loﬁe&q}m@ dNBfEREd! g to
any preceding claimwherein Rd is hydrogen or hal ogen. 9. clai'm accordi ng
t o anyQprzadiless,ddaBm 246e il B9 hardS 615 Nivik én (409avHay CD6erR 40 B8H,0s), 266 onpound
according to any eced] Cl.aj m rein .S selecte al_ogen,

al kyl, al @&ﬂ%d‘%l“kﬁa ﬁg)(? 32?1}, ﬁgﬁoﬁﬁgd&iéoﬁ&hgzﬁj’o{éﬁ@}grﬁc di ng
claim }Ahe(l?i,“%??@.dos(ﬂth_ﬁ)r and@BONYIN, AgeNFoudd: 12 628 HONHOWNEL: aa¢0ob@dizng to any
of cl ains to 10 wherein R6 is selected fromhydrogen and hal ogen. 13. A
compound @pthiNitrgequiresi§y, @931 B 483 NitD78%6wherein RS and R 6 together form
25 an O, S or N containing heterocyclic ring. 14. A conpound according to
claim 13 wherein said ring contains 5 or 6 heteroatons. 30 15. A conpound

accorgsng to any one of clainms 1 to 14 wherein R- is hydrogen. 16. A

conmpound according to any_preceding claimwherein two or three of R4, R5,
Rb and R.(]@bd-[(9,&3\5@tgw_ened10xy)-2,3-d1hydro-lH-pyrro]o[l,2-a]mdol-9-y1)-2-propy]amme

fumarate

(RS)-1-[(6,7-Methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-a)indol-9-yl)-2-propylamine
20 fumarate was prepared from 1-[6,7-(methylenedioxy)-2,3-dihydro-1H-pyrrolo[1,2-
alindol-9-yl)-2-nitro-1-propene according to the method described in Example 3 to give
0.13 g (14%) of the title compound as an off-white solid: mp darkens over 135-140 °C;
TR Via (Nujol)em™ 2923, 1632, 1466, 1235, 1039 and 652; NMR 8y (400 MHz,
DMSO-dg) 1.12 (3H, d, J 6.6 Hz), 2.46-2.53 (1H, m), 2.63-2.69 (1H, dd, J, 14.1, 8.4
25 Hz), 2.81-2.93 (3H, m), 3.26-3.39 (2H, m), 3.94 (2H, t, J 7.0 Hz), 5.89 (2H, ), 6.40
(2H, s), 6.89 (1H, s) and 7.01 (1H, s); Found: C, 58.48; H, 5.79; N, 7.25%.
C5H1N;0,.C4H4O4.H20 requires: C, 58.16; H, 6.16; N, 7.14%.
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claim1 wherein the conpounds of forrmula (1) are selected
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10 18. ApyuoipPuhdlindddt-di-Agpropylaminefimestti ng cl ai m which is the
(f)-enantionmer thereof. 19. A conpound of forrmula (I) as set out in any one
of clainse 1 to 18 for use in therapy. 15 2®hirghe use of a conpound of
formula (1) as set out in any of claing 1 to 18 in the manufacture of a
medi cament for the treatnent of disqgfde of the central nervous system
damage to the central nervOus systeqn ¢ % ovascul ar di sorders;
gastroi ntestinal disorders; df abg e§\'nsipidus, and sl eep apnea. 20 21 A
use according to claim?20 whekeim~Lye dj sorders of the central nervous
system are sel ected from depressi on,\atypi cal depression, bipolar
di sorders, anxiety disorders, obsessive-conmpul sive di sorders, soci al
phobi as or panic states, sleep disorders, sexual dysfunction, psychoses,
schi zophye®iagm 1 i & i Nin . OGH i ephalic
A o B o Dy e idB > RS R R et g Tty
di sor flerpropame- r el at ed behavi oural disorders, behavioural disorders
associated with denentia, organic nental disorders, nmental disorders in
chi | dhood, aggressivity, age-related nmenory disorders, chronic fatigue
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Enantiomer 1 and Enantiomer 2 of 1-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-

9-yl)-2-(trifluoroacetamido)-propane

20  (RS)-(7-Methoxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-(trifluoroacetamido)-
propane (0.10 g, 0.29 mmol) was dissolved in dichloromethane (500 pL) and half of the
resultant solution was repeat-loaded onto a Chiralcel OD column (300mm x 4.6 mm)
[10pL injections; 1.0 mL/min; hexane-2-propanol (90:10); 220 nm] to afford, after
removal of solvent, enantiomer 1 of (7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-

25  yl)-2-(trifluoroacetamido)-propane (0.018 g, 36%) as an off-white solid; LC: [Chiralcel
OD; hexane-2-propanol (90:10); 1.0 mL/min; 220 nm] 99.1% (11.59 min) and 0.9%
(15.90 min); [Supelcosil ABZ+; methanol-10mM aqueous ammonium acetate solution

(80:20)] 96.4% (3.08 min); and (S or R)-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-
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15
5-Benzyloxy-1-(3-chloropropyl)indole-3-carboxaldehyde was prepared from 5-
benzyloxylindole-3-carboxaldehyde according to the method described in Example 1 to
give 4.4 g (68% from 5-benzyloxyindole) of the product as brown needies: mp 134-135
°C; IR Viux (Nujol)/em™ 2924, 1655, 1527, 1228, 1036, 787 and 707; NMR &y (400

20 MHz, CDCl;) 2.28 (2H, m), 3.45-3.48 (2H, t,J 5.9 Hz), 4.37 (2H, 1, J 6.5 Hz), 5.13 (2H,
s), 7.05 (1H, dd, J 9.1, 2.5 Hz), 7.28-7.48 (6H, m), 7.70 (1H, s), 7.91 (1H, d, J, 2.5 Hz)
and 9.96 (1H, s); Found: C, 69.62; H, 5.58; N, 4.30%. C;oH;sCINO; requires: C,
69.62; H,5.53; N, 4.27%.

25 5-Benzyloxy-1-(3-iodopropyl)indole-3-carboxaldehyde
This was prepared from S-benzyloxy-1-(3-iodopropyl)indole-3-carboxaldehyde

according to the method described in Example 1 to give the product as an oil which was

used immediately without further purification.
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5 7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindole-9-carboxaldehyde ~ was prepared
from 5-benzyloxy-1-(3-chloropropyl)indole-3-carboxaldehyde according to the method
described in Example 1 to give 1.55 g (40%) of the product as an off-white solid: mp
165-166 °C; IR Vi (nujol)/em™; 2925, 1640, 1458, 1228, 1136, 1033 and 723; NMR
8y (400 MHz, CDCl;) 2.68-2.72 (2H, m), 3.27 (2H, t,J 7.5 Hz), 4.10 (2H, t, J 7.6 Hz),

10 5.12 (2H, s), 6.92 (1H, 4, J 2.6 Hz), 6.95-7.48 (6H, m), 7.82 (1H, s) and 9.89 (1H, s);
Found: C, 78.02; H, 5.92; N, 4.70%. C,gH;7NO; requires: C, 78.33; H, 5.88; N,
4.81%.

1-(7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-a)indol-9-yl)-2-nitro-1-propene
15
1-(7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-nitro-1-propene was
prepared from  7-benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-a]indole-9-carboxaldehyde
according to the method described in Example 1 to give 0.71 g (74%) of the product as
a dark brown solid: mp 146-147 °C (decomp); IR vy (Nujol)/em™ 2925, 1626, 1465,
20 1267, 1208 and 855; NMR 3y (400 MHz, CDCls) 2.37 (3H, s), 2.67-2.70 (2H, m), 3.09
(2H, t,J 7.1 Hz), 4.12 (2H, 1, J 7.1 Hz), 5.11 (2H, 5), 6.95 (1H, dd, J 8.7, 2.5 Hz), 7.13-
7.47 (7H, m) and 8.35 (1H, s); Found: C, 72.17; H, 5.77; N, 7.95%. C21H20N20;
requires: C, 72.40; H, 5.79; N, 8.04%.

25 (RS)-1-(7-Benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-propylamine fumarate

This was prepared from 1-(7-benzyloxy-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-
nitro-1-propene according to the method described in Example 3 to give 0.17g (18%) of
the title compound as an off-white solid: mp darkens at 180 °C, melts over 188-198 °C;
30 IR Vmax (Nujol)em™ 2923, 1626, 1464, 1222, 736 and 650; NMR 8y (400 MHz,
DMSO-ds) 1.13 (3H, d, J 6.6 Hz), 2.50-2.56 (2H, m), 2.68-2.74 (1H, m), 2.87-2.96 (3H,
m), 3.33-3.39 (1H, m), 3.99 (2H, t, J 7.5 Hz), 5.09 (2H, s), 6.43 (2H, s), 6.74-6.77 (1H,
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Example 11: (RS)-1-(7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-2-
5 propylamine fumarate

Z

5-Methylthioindole-3-carboxaldehyde

5-Methylthioindole-3-carboxaldehyde was prepared from S-methylthioindole
10 (Heterocycles, 1992, 34,1169-1175) according to the method described in Example 1 to
give 1.85 g (86%) of the product as a white solid: mp 182-183 °C; IR vy (Nujol)/cm'l
3172, 2926, 2807, 1632, 1440, 1130 and 972; NMR &y (400 MHz, DMSO-ds) 2.50 (3H,
s), 7.24 (1H, dd, J 11.4, 2.8 Hz), 7.50 (1H, d, J, 11.5 Hz), 7.96 (1H, s), 8.28 (1H, s) and
9.92 (1H, s).
15
1-(3-Chloropropyl)-5-methylthio-indole-3-carboxaldehyde

1-(3-Chloropropyl)-5-methylthio-indole-3-carboxaldehyde was prepared from 5-
methylthioindole-3-carboxaldehyde according to the method described in Example 1 to

20 give 2.36 g (94%) of the product as a pale-yellow solid: mp 64-65 °C; IR Vi
(Nujol)/em™ 2924, 2809, 1656, 1534, 1399, 1172, 1027, 813 and 786; NMR &y (400
MHz, CDCl;) 2.27-2.33 (2H, m), 2.54 (3H, s), 3.46 (2H,t, J 5.7 Hz), 4.38 (2H, 1, J 6.5
Hz), 7.29 (2H, s), 7.71 (1H, 5), 8.22 (1H, s) and 9.96 (1H, s).

25 1-(3-lodopropyl)-5-methylthio-indole-3-carboxaldehyde

1-(3-lodopropyl)-5-methylthio-indole-3-carboxaldehyde was prepared from 1-(3-
chloropropyl)-5-methylthio-indole-3-carboxaldehyde according to the method described
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without further purification.
7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-a}indole-9-carboxaldehyde

7-‘Methylthio-2,3-dihydro-lH—pyrrolo[l,2-a]indole-9-carboxa]dehyde was prepared
from 1-(3-iodopropyl)-5-methylthio-indole-3-carboxaldehyde according to the method
described in Example 1 to give 0.80 g (40%) of the product as a pale-yellow solid: mp
140-141 °C; IR Vinax (Nujol)/em™ 2924, 2724, 1639, 1465, 1029 and 820; NMR 8y (400

10 MHz, CDCh) 2.53 (3H, s), 2.68-2.76 (2H, m), 3.28 (2H, t,J 7.5), 4.12 (2H, t, J 7.1 Hz),
7.14-7.22 (2H, m), 8.12 (1H, s) and 9.90 (1H, s).

1-(7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-a]indol-9-yl)-2-nitro-1-propene

15 1-(7-Methylthio-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)-2-nitro-1-propene was
prepared from 7-methylthio-2,3-dihydro-1H-pyrrolo[ 1,2-a]indole-9-carboxaldehyde
according to the method described in Example 1 to give 0.60 g (80%) of the product as
an orange solid: mp 135-136 °C; IR vy (Nujol)/cm'I 2924, 1636, 1475, 1277, 979 and
800; NMR 8y (400 MHz, CDCl3) 2.41 (3H, s), 2.52 (3H, s), 2.66-2.70 (2H, m), 3.10

20 (2H,t,J7.2 Hz), 4.14 (2H, t,J 7.1 Hz), 7.17-7.23 (2H, m), 7.54 (1H, s) and 8.35 (1H,

s).

(RS)-1-(7-Methylthio-2,3-dihydro-1 H-pyrrolo[1,2-a]indol-9-yl)-2-propylamine
fumarate
25
(RS)-1-(7-Methylthio-2,3-dihydro-1#-pyrrolo[1,2-a]indol-9-yl)-2-propylamine
fumarate was prepared from 1-(7-methylthio-2,3-dihydro-1H-pyrrolo[1,2-alindol-9-yl)-
2-nitro-1-propene according to the method described in Example 3 to give 0.23 g (30%)
of the title compound as pale-yellow crystals: mp 204-206 °C (dec.); IR Vpax
30 (Nujo])/cm'| 3052, 2924, 1612, 1463, 1310, 992 and 788; NMR 38y (400 MHz, DMSO-
dg) 1.14 (3H, d,J 6.1 Hz), 2.46 (3H, 5), 2.50-2.55 (2H, m), 2.71-2.76 (1H, m), 2.89-2.99
(3H, m), 3.34-3.36 (1H, m), 4.02 (2H, t, J 7.1Hz), 6.43 (2H, 5), 7.04 (1K, dd, J 8.4, 1.9
Hz), 7.24 (1H, d, J, 8.1 Hz) and 7.50 (1H, d, J 1.4 Hz).
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S) MLO%X) £0.030 g4002h&io])) 3-mhehyipsipagd (8.02) n8l.¥.24 mmol) and methanol (1 mL)

| 52100 St Vg WL NAALO, I 1090 £ () SRACHAD s 000 & O
(2.5 mmol/g —BH,, 0.12 g, 0.3 mmol) and the mixture was shaken for 18 h, To the
mixture was added PS-benzaldehyde (2.5 mmol/g —CHO, 0.12 g, 0.3 mmol) and the

10 mixture was shaken for 18 h and filtered. The filter-cake was washed with

dichloromethane (2 x 1 mL) and methanol (2 x 1 mL) and the filtrate was concentrated
in vacuo. The concentrate was dissolved in dichloromethane (2 mL) and Amberlyst-15
(0.5 g) was added. The mixture was shaken for 1 h and filtered. The filter-cake was
washed with dichloromethane (2 x 1 mL) and methanol (2 x 1 mL), suspended in

15 methanolic ammonia solution (2 M, 1 mL, 2 mmol), shaken for 1 h, and filtered. The
filter-cake was washed (dichloromethane) and the filtrate was concentrated in vacuo.
The concentrate was treated with ethereal hydrogen chloride solution (1 M, 1 mL, 1
mmol) and concentrated in vacuo to give the product as a beige solid (0.02 g, 49%): mp
178-181 °C; NMR 8y (400 MHz, DMSO-dg) 1.01 (6H, m) 1.17 (3H, d, J 6.5 Hz) 2.56

20 (2H, m) 2.77 (1H, m) 2.77 (1H, m) 2.86 (1H, m) 2.93 (2H, m) 3.22 (1H, m) 3.39 (1H,
m) 3.51 (1H, m) 3.78 3H, s) 4.02 (2H, t, J 7 Hz) 6.71 (1H, dd, J 2.5, 8.5 Hz) 7.11 (1H,
s) 7.19 (1H, d, J 8.5 Hz).
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&z" 10% 0~‘g“g‘Zﬁyx)ropylamme hydrochloride was prepared from (RS)-(7-methoxy-2,3-dihydro-1H-
pyrrolo[l,2-a]1ndo]-9-yl)-2-propy]amme and cyclopropylcarboxaldehyde according to

the method described in Example 12 to give 0.024 g (54%) of the product as a beige
solid: mp 149-151 °C; NMR &y (400 MHz, DMSO-ds) 0.41 (2H, dd, J 5, 9 Hz) 0.62
(2H, d, J 9 Hz) 1.15 (3H, 4, J 6.5 Hz) 2.56 (2H, m) 2.73 (1H, dd, J 10.5, 14 Hz) 2.93

10 (6H, m) 3.78 (3H, s) 4.02 (2H, t, J 7 Hz) 6.71 (1H, dd, J 2.5 9 Hz) 7.07 (1H, d, J 2.5
Hz) 7.19 (1H, d, J 9 Hz).

Example 14: (RS) N-(Cyclohexylmethy!)-1-[(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-
alindol-9-yl)]-2-propylamine hydrochloride

P

15
(RS) N-(Cyclohexylmethyl)-1-[(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-yl)]-
2-propylamine hydrochloride was prepared from (RS)-(7-methoxy-2,3-dihydro-1H-
pyrrolo[1,2-a}indol-9-yl)-2-propylamine and cyclohexylcarboxaldehyde according to
the method described in Example 12 to give 0.023 g (50%) of the product as a beige
20 solid: mp 210-3 °C; NMR 8y (400 MHz, DMSO-dg) 1.01 (2H, m) 1.17 (3H, d, J 6.5
Hz) 1.22 (3H, m) 1.73 (6H, m) 2.55 (2H, m) 2.77 (1H, m) 2.84 (2H, m) 2.93 (2H, m)
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Example 15: (RS)  N-(2,2-Dimethylpropyl)-1-[(7-methoxy-2,3-dihydro-1H-
pyrrolo[1 ,2-alindol-9-yl)]-2-propylamine hydrochloride

¥

g N\

N

(RS) N-(2,2-Dimethylpropyl)-1-[(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a}indol-9-
yl)]-2-propylamine hydrochloride was prepared from from (RS)-(7-methoxy-2,3-
dihydro-1H-pyrrolo[1,2-aJindol-9-yl)-2-propylamine and 2,2-dimethylpropionaldehyde
according to the method described in Example 12 to give 0.030 g (70%) of the product
as a beige solid: mp 226-228 °C; NMR 3y (400 MHz, DMSO-ds) 1.07 (9H, s) 1.17
(3H, d, J 6.5 Hz) 2.56 (2H, m) 2.65 (2H, m) 2.80 (1H, dd, J 11.5, 13.5 Hz) 2.89 (2H, t, J
6.5 Hz) 2.94 (1H, m) 3.25 (1H, m) 3.79 (3H, s) 4.02 (2H, 1, J 7 Hz) 6.71 (1H, dd, J 2.5
8.5 Hz) 7.17 (1H, s) 7.20 (1H, d, J 8.5 Hz).

Example 16: (RS) N-(3-Methylbutyl)-1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-

alindol-9-y1)}-2-propylamine hydrochloride

N
o H

(RS) N-(3-Methylbutyl)-1-(7-methoxy-2,3-dihydro-1H-pyrrolo[1,2-a)indol-9-yl)]-2-
propylamine hydrochloride was prepared from from (RS)-(7-methoxy-2,3-dihydro-1H-
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5-Methoxyindole-3-carboxaldehyde

15 To stirred dimethylformamide is added dropwise phosphorus oxychloride. The mixture
is stirred for 10 min and a solution of 5-methoxyindole in dimethylformamide is added
dropwise. The mixture is heated to 40 °C for 45 min, cooled to room temperature and
then treated with a solution of sodium hydroxide in water. The mixture is heated to 50
°C for 10 min, cooled to room temperature, poured onto crushed ice and filtered. The

20 filter cake is recrystallised (methanol) to give the product as a white solid.
5-Methoxy-1-(4-chlorobutyl)indole-3-carboxaldehyde

To a stirred mixture of powdered potassium hydroxide in methyl sulfoxide is added
25 dropwise a solution of 5-methoxyindole-3-carboxaldehyde in methyl sulfoxide. The
mixture is stired for 30 min and 1-bromo-4-chlorobutane is added dropwise. The
mixture is stimed for 1 h and partitioned between ethyl acetate and water. The
combined organic extracts are washed (water, brine), dried (sodium sulfate) and

concentrated in vacuo to give the product.
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10 2-Methoxy-6,7,8,9-tetrahydro-pyrido[1,2-alindole-10-carboxaldehyde

To a stirred solution of 5-methoxy-1-(4-iodobutyl)indole-3-carboxaldehyde in toluene
at reflux under argon is added dropwise over 2 h a solution of 1,1°-
azobis(cyclohexanecarbonitrile) and tri-n-butyltin hydride in toluene. The mixture is
15 stirred for 3 h, cooled to room temperature, and potassium fluoride and water are added.
The mixture is stirred for 18 h and filtered through a pad of kieselguhr. The filter-cake
is washed (ethyl acetate) and the filtrate is concentrated in vacuo and purified by

column chromatography to give the product.
20 1-(2-Methoxy-6,7,8,9-tetrahydro-pyrido[1,2-ajindol-10-yl)-2-nitro-1-propene

A stimed solution of 2-methoxy-6,7,8,9-tetrahydro-pyrido[1,2-a)indole-10-
carboxaldehyde and ammonium acetate in nitroethane is heated to 100 °C for 1 h,
cooled to room temperature and partitioned between ethyl acetate and water. The
25 combined organic extracts are washed (water, brine), dried (sodium sulfate) and

concentrated in vacuo to give the product.

(RS)-1-(2-Methoxy-6,7,8,9-Tetrahydro-pyrido[1,2-a]indol-10-yl)-2-propylamine
fumarate

30
To a stirred solution of lithium aluminium hydride in tetrahydrofuran under argon is

added dropwise a solution of 1-(2-methoxy-6,7,8,9-tetrahydro-1H-pyrido[1,2-a]indol-
10-yl)-2-nitro-1-propene in tetrahydrofuran. The mixture is heated under reflux for 4 h
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Example 18: (RS)-1-(2-Methoxy-7,8,9,10-tetrahydro-6H-azepino[1,2-ajindol-11-yl)-2-
10 propylamine fumarate

5-Methoxyindole-3-carboxaldehyde

15
To stirred dimethylformamide is added dropwise phosphorus oxychloride. The mixture

is stirred for 10 min and a solution of 5-methoxyindole in dimethylformamide is added
dropwise. The mixture is heated to 40 °C for 45 min, cooled to room temperature and
then treated with a solution of sodium hydroxide in water. The mixture is heated to 50
20 °C for 10 min, cooled to room temperature, poured onto crushed ice and filtered. The

filter cake is recrystallised (methanol) to give the product as a white solid.
5-Methoxy-1-(5-chloropentyl)indole-3-carboxaldehyde

25 To a stirred mixture of powdered potassium hydroxide in methyl sulfoxide is added
dropwise a solution of 5-methoxyindole-3-carboxaldehyde in methyl sulfoxide. The
mixture is stirred for 30 min and 1-bromo-5-chloropentane is added dropwise. The

mixture is stired for 1 h and partitioned between ethyl acetate and water. The
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10 and concentrated in vacuo to give the product.
2-Methoxy-7,8,9,10-tetrahydro-6H-azepinof1,2-aJindole-11-carboxaldehyde

To a stirred solution of 5-methoxy-1-(5-iodopentyl)indole-3-carboxaldehyde in toluene
15 at refltux under argon 1s added dropwise over 2 h a solution of 1,1°-
azobis(cyclohexanecarbonitrile) and tri-n-butyltin hydride in toluene. The mixture is
stirred for 3 h, cooled to room temperature, and potassium fluoride and water are added.
The mixture is stirred for 18 h and filtered through a pad of kieselguhr. The filter-cake
is washed (ethyl acetate) and the filtrate is concentrated in vacuo and purified by

20 column chromatography to give the product.
1-(2-Methoxy-7,8,9,10-tetrahydro-6H-azepino[1,2-a}indol-11-yl)-2-nitro-1-propene

A stired solution of 2-methoxy-7,8,9,10-tetrahydro-6H-azepino[l,2-ajindole-11-
25 carboxaldehyde and ammonium acetate in nitroethane is heated to 100 °C for 1 h,
cooled to room temperature and partitioned between ethyl acetate and water. The
combined organic extracts are washed (water, brine), dried (sodium sulfate) and

concentrated in vacuo to give the product.

30  (RS)-1-(2-Methoxy-7,8,9,10-tetrahydro-6H-azepino[1,2-alindol-11-yl)-2-propylamine
fumarate
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wherein:
nisl,2or3;
R, and R; are independently selected from hydrogen and alkyl;
10 Riisalkyl;
R4 to R; are independently selected from hydrogen, halogen, hydroxy, alkyl, aryl,
alkoxy, aryloxy, alkylthio, arylthio, alkylsulfoxyl, alkylsulfonyl, arylsulfoxyl,

arylsulfonyl, amino, monoalkylamino, dialkylamino, nitro, cyano, carboxaldehyde,

alkylcarbonyl, arylcarbonyl, aminocarbonyl, monoalkylaminocarbonyl,
15 dialkylaminocarbonyl, alkoxycarbonylamino, aminocarbonyloxy,
monoalkylaminocarbonyloxy, dialkylarminocarbonyloxy,

monoalkylaminocarbonylamino and dialkylaminocarbonylamino, or Rs and Re together
form a carbocyclic or heterocyclic ring,

and pharmaceutically acceptable salts and prodrugs thereof.
20
2. A compound according to claim 1 wherein n=1.

3. A compound according to claim 1 or 2 wherein R, and R; are hydrogen.

25 4. A compound according to claim 1 or 2 wherein R, is hydrogen and R; is alkyl.
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9. A claim according to any preceding claim wherein Rs is other than hydrogen.
15 10. A compound according to any preceding claim wherein Rs is selected from
halogen, alkyl, alkoxy and alkylthio.
11. A compound according to any preceding claim wherein Rg is other than
hydrogen.
20

12. A compound according to any of claims 1 to 10 wherein Ry is selected from

hydrogen and halogen.

13. A compound according to any of claims 1 to 8 wherein Rs and R¢ together form

25 an O, S or N containing heterocyclic ring.

14. A compound according to claim 13 wherein said ring contains 5 or 6

heteroatoms.

30 15. A compound according to any one of claims 1 to 14 wherein R; is hydrogen.

16. A compound according to any preceding claim wherein two or three of Rs, Rs,

R and R are hydrogen.
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gastrointestinal disorders; diabetes insipidus, and sleep apnea.

20
21 A use according to claim 20 wherein the disorders of the central nervous system
are selected from depression, atypical depression, bipolar disorders, anxiety
disorders, obsessive-compulsive disorders, social phobias or panic states, sleep
disorders, sexual dysfunction, psychoses, schizophrenia, migraine and other
25 conditions associated with cephalic pain or other pain, raised intracranial

pressure, epilepsy, personality disorders, age-related behavioural disorders,
behavioural disorders associated with dementia, organic mental disorders,
mental disorders in childhood, aggressivity, age-related memory disorders,
chronic fatigue syndrome, drug and alcohol addiction, obesity, bulimia, anorexia

30 nervosa and premenstrual tension.
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by trauma, stroke, neurodegenerative diseases or toxic or infecuve CNS diseases.

5
23. A use according to claim 22 wherein said toxic or infective CNS disease is
encephalitis or meningitis.
24. A use according to claim 20 wherein the cardiovascular disorder is thrombosis.
10
25. A use according to claim 20 wherein the gastrointestinal disorder is dysfunction of
gastrointestinal motility
26. A use according to claim 20 wherein said medicament is for the treatment of
15 obesity.
27. A use according to any of claims 20 to 26 wherein said treatment is prophylactic
treatment.
20 28. A method of preparing a compound of formula (I) as set out in any one of claims 1
to 18.
29. A pharmaceutical composition comprising a compound of formula (I) as set out in
any one of claims 1 to 18 in combination with a pharmaceutically acceptable carrier
25 or excipient.

30. A method of making a composition according to claim 29 comprising combining a
compound of formula (I) as set out in any one of claims 1 to 18 with a
pharmaceutically acceptable carrier or excipient.

30



