WD 03/ 082866 PCT/ FI 03/00255 1 POLYCYCLI C COMPOUNDS AS POTENT

ALPHA2- ADRENOCEPTOR ANTAGONI STS FI ELD OF THE | NVENTI ON The present

i nvent i orwpeBasxsse t 0 phar macol ogi cally active aryl qui nol i PCRgI@/0d23si vat i ves
and rel ated conpounds and to their pharmaceutically acceptable salts and
esters thereof, as well as to pharnmaceutical conpositions containing them

and to 1 NEOLYCSPCREC TONEDBNDIILS PHTEN BAGERAND RENGEEPHGRT! ON 10

Some conpounds exhi biting al pha adrenergic activity are well known in the
art. It | ANITAGQNASTEI |y known and accepted in the art that those
conmpounds may be wused for the treatnent of a wide variety of diseases and
conditions of the peripheric systemand the central nervous system (CNS).
The al pha adrenergic receptors can be divided on a pharmacol ogi cal basis

15 into al phal-pi@ith SFPPAZ ARVERGEORE Or s, Which can both be further divided
into subtypes. Three genetically encoded subtypes, nanely al pha2A-,

al pha2B- and al pha2C- adrenoceptors, have been discovered in hunan.
Accordi ngly, alljisazescadingesioapelaies td phanmaeciegipallyeachse arybibilizinged i nt o

al phacC adlBigLnrD s AT bR 350 B8 BhBrRG ey HOEP R e pe,

al pha2D, iesstekgmdisreot, s etenrtts peathatdutisgindn@lokitions CEMAAINgG theandnd fo cor r esponds
to the genetically _defined a,FPhaZA- adrenoceptors. The al pha2-adrenocept or
subt ypes HB%iBUSH atalpher anfagewistsdi st ri buti ons and functional roles. For

i nstance, while al pha2A-adrenoceptors are widely expressed in various

ti ssues, al pha2C-adrenoceptors are concentrated in the CNS, and they appear
25 to play a role in the nodul ati on of specific CNS-nedi ated behavi our al
and physiol ogi cal responses. WD 03/082866 PCT/FI03/00255 2 Compounds t hat
are non- speci fiEACK(BNBLBNDQﬁTHEOU\EVEEFHON\ed al pha2 subtypes, and

conpounds that are specific to certain al pha2 subtypes, are already known.

For exgpl e, ARz Souhds SHifn s RBHA hhEndbRIBAVANAB IR Ebwn/h HRATeZ0l €

art. It is also generally known and accepted in the art that those compounds may be
used for the treatment of a wide variety of diseases and conditions of the peripheric

system and the central nervous system (CNS).

The alpha adrenergic receptors can be divided on a pharmacological basis
15 into alphal- and alpha2-adrenoceptors, which can both be further divided into
subtypes. Three genetically encoded subtypes, namely alpha2A-, alpha2B- and
alpha2C-adrenoceptors, have been discovered in human. Accordingly, alpha2-
adrenoceptors in humans have been subdivided into three pharmacological subtypes
known as alpha2A-, alpha2B- and alpha2C-adrenoceptors. A fourth,
20  pharmacologically defined subtype, alpha2D, is known in rodents and in some other

mammals, and it corresponds to the genetically defined alpha2 A-adrenoceptors.

The alpha2-adrenoceptor subtypes have distinct tissue distributions and
functional roles. For instance, while alpha2 A-adrenoceptors are widely expressed in
various tissues, alpha2C-adrenoceptors are concentrated in the CNS, and they appear

25  to play arole in the modulation of specific CNS-mediated behavioural and

physiological responses.



has been described in, for exanple, EP-A-183 492 (cf. p.13, conpound XV)
and 5 Haapalinna, A et al., Naunyn-Schm edeberg's Arch. Pharnacol. 356
(1997) 50 03822864). S. Pat ent No. 5,902,807 descri bes conp@amddosideats ar e

sel ective antagonists for the al pha2¢ subtype and may be used in the

treat nent of ntal illness, e.qg. ..0en | sturhance. | by stress.
Such corrpoundga?lﬁg?lﬂlcﬁié,thaﬁgﬁ:elg é%ﬁ?lg??q\fé{l%}(gclliie %Bjnoﬁ %‘ﬁc\i}?lfg%g&iﬁ urt hernore,

WO A- 99 28300hesli and|com@ousdsnitiatdidpaeificmd cerzoh elphid sbrypestare siseaiavi ng

agoni st-like activity for, al pha2B- or 2B/ 2C adrenoceptors. In ddition, WO
01/ 64645 kv &er exangle, ajigamozale i npRrReFifip @Nhaz pYREUStAIPAIBEZOENt agoni st s,

as well ag, .58l ﬁbiédl fa %r%&%%'?gaﬁﬁ%gﬁi E1Y) éﬂﬁ;{:%ﬁf, cotpBult K¢ qgyires of all

docunent s cited abo Ih this fagraph are’i porated by’ reference
her ei 6 SHusyafihna Ay let al. NduinphSehmiedebeng s viesh. &hdrmedodt38d (LMW OUARds have been

15 descri in the Lit .. some of whi ch | uabl
ohar maceuti &S dtatguels. SRoH0TasEPE o aLEBhRE SREt HBeo8sE and
4, 044, 012sflemch mclsu%t}g}e%klg%iaiytb@h% inithelebRndniorah il nBhdsZ iet. nes useful as

vasodi l ators and antihypoxic agents. Further,, substituted aryl quinolizine
deri vat i vesntabidisewhaneel irfdocedloasipsse Sueh eorgpoupgs epludgofor e&f}fﬁﬂa,l‘ﬂ%ﬁ possessi ng

al phaz2- ad o] istic t A Wot . | e as
anti depr coCaitt PaRH AObERBHEIUE WEHA Ll 2P0 Bist PRyl REAATE, €,

aggr egat i @rivaikePhdvaigSagohidt-Are hdtivith forldlFha2BabepB/2WoadrénoBo80R rel ates to
i ndol o[ 2, 3- a] quinolizidines useful as central ner vousﬁﬁ)ést em depressants.

SUMVARY  Ordditigem, IWKQENHOASKS 2efatah talsprivativesof gRBopRedshitl 33 AWt i on is to
provide fufd %risftﬁg% AN 2 §el¢9§tiv@éff}h§f€ a é&?ﬁgﬁ%tgr’ﬁleﬁi@imﬁﬁg opsiused for

the treatne 0 seases or condrtions o peripheric or central
nervous sysduemnwheted ahbyphiazhia phageph stesinaorporatedi yatfedenco herein. usef ul .
Accordingly, an object of the present invention is to provide further

conmpounds to bg used as .al pha2,ant agoni st nts in the treatnent of
marmal s, 30 in§?vﬁaﬁﬁﬁ5ﬁ%‘ﬂﬂﬁﬁ?§n il oGRS Peadubd®thF R 03/ 002ss 3
The i nyenliéRAb&d MANS RYAHRS sEHRTHOMEICHE Pb@@istﬂaluableqﬁlhﬁﬁideu@caaéﬁfmg?C

ant agoni st agents for the treatnent of various disorders or conditions of

the cent r Bpr exasmie (5 S sBasenssriNens 8 Q0. 2 s E04he Bdnsridhes L indisupsitittedt ed to be
useful . 5in%§io%£3%§&§bﬁz-§hg§s Lo eV RN DN ind antihypoxic agents. Further,

substituted arylquinolizine derivatives, described for example in U.S. Patent No.

4,686,226 possessing alpha2-adrenoceptor antagonistic activity are useful for
20  example as antidepressant, antihypertensive, or antidiabetic agents or platelet
aggregation inhibitors. In addition, U.S. Patent No. 3,492,303 relates to indolo[2,3-

alquinolizidines useful as central nervous system depressants.

SUMMARY OF THE INVENTION

25 An object of the present invention is to provide further antagonists of alpha2-
adrenoceptors that can be used for the treatment of diseases or conditions of the
peripheric or central nervous system where alpha2-antagonists are indicated to be
useful. Accordingly, an object of the present invention is to provide further
compounds to be used as alpha2 antagonist agents in the treatment of mammals,

30 including humans and animals.



Figures 1 a and b show the results fromtwo separate | oconptor activity
tests where the | oconptor activity of mce was tested after injections of
vehi cl e owo oajogdsed ani ne (anph) (4 micronol/kg). The m ce WeTFI09235r eat ed
(20 mn before anphetam ne) either th vehi cle, the subtype non- sel ective

al pha2- ant agonj st, 10 .ati panezo

al pha2C- ant age';heé?‘éeml% BEHY! S(Cgmpﬂill?:({sdﬁ%]flh% J|E“g§éa e conpound L (3

m cronol / a!ﬁ&)&()ﬁisgaéé}lts for B Yre@@nent 6f RERud disordBe ot cbﬂ&ltleﬁbloﬁ:thﬂﬁaﬂﬁm to vehicle
+ anph -gro ANOVA + LSD -test). Figure 2 shows

al pha2- agtmvcsls«sys’i@m@é@r%@ﬂmmt%gﬁéﬁﬁﬁf@&dé@tqdd@Bﬁl‘.’}ﬁ‘?fl"l inhibition) in

m ce. The non-sel ective al pha2-antagoni st atipanezole (Ati) 15 antagoni sed
the sedative effects of the al pha2-subtype non-sel ective agoni st,
dexnedet om di ne (Dex; 50 nnmol/kg s.c.), while the al pha2C-sel ective
antagonists did not have significant effects. (veh = vehicle).

(***p<0. 001, CBRIEF BESCRIPHON ORFHE BRAWENGE 3 shows the effect of the
al pha2C- sel ective antagonists conpound K 20 (3 micronol/kg) and compound L

(3 mor oMol / Kk ubnga BOM SERE B Sy ANAPEY RparaBUbOARAEE A e

m cr onol /'kg) essan e5| pram ne

m cr onol /\K'Héremoﬁérﬁ@t&ﬁﬁdtﬁﬂy(oﬂinm wa@med ki mjecmdsm dfoekielt gwi mmi ng test in
rats. All conpounds, except ati

% ol e, increased ggdf B/ é***p<0 001,
conpar ed arephejasping (@Hph) 4 nEfg gh{{ SRICHBCIS IR HE &1 1B P onpounds K
and L on d -S@edtRBialyhhD Qftabenisat s. (Veh =
vehicl e). &rg@%&&ﬁ{néséglg?%tﬁ ehﬁ%etﬂf;ﬁbﬂ?gﬁgg%l s%rtls \f\lgjre era orlmed bet ween PCP
( phenmycl atifianeyole (i/ﬁhcmhml/&g)jornmpalpha%ﬁlpi@gnms rompaud KfBgur es 5a and 5b

show t he etf_ect he, non-sel e e (" ole (ati) on
the st ar t &TPEP} (}éﬁ&) P&%Olﬁqoélﬂgﬁ‘s ﬂ&,g&&%g% @ Etgg%lgn th <ee?)glr escence of
WO 03/ 082865+ RJL0001oRpaRA to I&'Blelﬂleylchmﬂn AgoPRPvay ANDVA wEBRDclesf). Aste
isks as in Figure 1, conpared to the vehicle + PCP -group. DETAILED

covers {he uscCREGMRMAEE3RERgr A efipg tmetsifoddsTBEHob et ! on
inhibition) in mice. The non-selective alpha2-antagonist atipamezole (Ati)
15  antagonised the sedative effects of the alpha2-subtype non-selective agonist,
dexmedetomidine (Dex; 50 nmol/kg s.c.), while the alpha2C-selective antagon@sts
did not have significant effects. (veh = vehicle). (***p<0.001, compared to Dex +

vehicle)

Figure 3 shows the effect of the alpha2C-selective antagonists compound K
20 (3 micromol/kg) and compound L (3 micromol/kg), the non-selective antagonist
atipamezole (10 micromol/kg) and the reference antidepressants desipramine (10
micromol/kg) and fluoxetine (10 micromol/kg) in the forced swimming test in rats.

All compounds, except atipamezole, increased activity (***p<0.001, compared to

vehicle).

25 Figures 4a and 4b show the effect of compounds K and L on the startle reflex
and its prepulse inhibition in rats. (Veh = vehicle). Asterisks as in Figure 1;
comparisons were performed between PCP (phencyclidine) + vehicle and PCP +

compounds K and L.

Figures 5a and 5b show the effect of the non-selective antagonist atipamezole

30 (ati) on the startle reflex and its prepulse inhibition in rats in the prescence of



RI5 Ilzz~- (RR)ml N~ Xzl 3 R/ RARG6 5 wierein, Xis CRR2', 0, S or
NR2; 10 Zis -CHRs-(CH2)n- or a single bond; Rl is hydroxy, (d-C6)alkyl,

( C1- C6) alwoxg/os2sed ogen, hal o( Cl- C6) al kyl, (Cl- C6)al koxy- @OT/F1@3M023802, NH2,
nono- or di (Cl-C6)al kyl ami no or carboxyl; R2 and R2' are independently H,
hydr oxy ohefdyctifiae @&y); (fh Rechadig). Reteribley 4¥in Figogel hwimpatddiotiee carbon ring
atons to which they are attached, a carbonyl group; 15 R3 is H, hydroxy,

( C1- C6) alvRlicle + BePegy@iitkeny! , hydr oxy(Cl- C6) al kyl, (Cl- C6)al koxy,

(C1- C6) al koxy(C1-Co6) al kyl, hydroxy(d -C6) al koxy(d -C6) al kyl, (C3-

C7) cycl oal kyl , (C3-C7)cycl oal kyl (C1-C6) al kyl, aryl, aryl (d -C6)al kyl,
aryloxy, aryl(d -06)al koxy, aryloxy(d -C6)al kyl,

aryl (Cl1- C6) al koxy(d -C6) al kyl, hal o(C - CG&%I kyl, NH2, am no(Cl-C6)al kyl,
mono- or di (CDEBAHLEDIRESGBINEHON QF TAE E@le\él kyl anmi no(d - C8) al kyl ,
(C1-C6)al kyl-CO, (Cl-C6)alkyl-COO, (d-Co6)alkyl- CO O (Cl-Co)alkyl,

(C1- Cg) al koxy-, - C6) - - , P

o) al Rony- QO (8% i eityf e oot iabRerk e ust B compownds of

C6) al kyl darrhaady! , car boxyl or (Cl-C6)al kyl -S-(C1-C6)al kyl, wherein the
said (C3- C7)cycloal kyl or aryl is unsubstituted or substituted with 1 or 2
substituents each 25 i ndependently bei ng hydroxy, (Cl-C6)alkyl, hal ogen,
(C1- C6) al koxy, NH2, CN or WD 03/082866 PCT/FI03/00255 5 NO2, or one of R3
or R4 and R6 together forma bond between the ring atons to which they are
attached; R4 is H hydroxy, (Cl-C6)al kR, hydroxy(d -C6)al kyl,

(Cl1-C6)al koxy or (d- C6) al koxy(C 1-Cq) al kﬂl;

15

R)m

wherein,
X is CRyRy’, O, S or NRy;
10 Z is -CHRg-(CHy)n- or a single bond;
R; is hydroxy, (C;-Cg)alkyl, (C;-Ce)alkoxy, halogen, halo(C;-Cg)alkyl, (Ci-
Cg)alkoxy-CO-, CN, NO,, NH,, mono- or di(C;-Cs)alkylamino or carboxyl;
R; and Ry’ are independently H, hydroxy or (C;-Cg)alkyl or R and Ry’ form,
together with the carbon ring atoms to which they are attached, a carbonyl group;
15 Rj is H, hydroxy, (C1-Ce)alkyl, (Co-Cs)alkenyl, hydroxy(C;-Ce)alkyl, (C-
Cg)alkoxy, (Ci-Cg)alkoxy(C;-Ce)alkyl, hydroxy(C;-Cg)alkoxy(Ci-Ce)alkyl, (Cs-
Cy)cycloalkyl, (C3-Cr)cycloalkyl(Cq-Ce)alkyl, aryl, aryl(C;-Cs)alkyl, aryloxy,
aryl(C;-Cg)alkoxy, aryloxy(Ci-Cg)alkyl, aryl(C;-Cs)alkoxy(C;-Ce)alkyl, halo(C;-
Ce¢)alkyl, NH,, amino(C;-Cg)alkyl, mono- or di(C;-Ce)alkylamino,mono- or di(Cy-
20  Cg)alkylamino(C;-Cs)alkyl, (C;-Cg)alkyl-CO-, (C;-Cg)alkyl-CO-O-, (C1-Co)alkyl-
CO-0-~(C;-Cg)alkyl, (C;-Cg)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C;-Ce)alkyl, (Cs-
C¢)alkoxy-CO-(C;-Cg)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxyl or (C1-Cg)alkyl-S-(C;-Cg)alkyl, wherein the said (Cs-
C7)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each

25  independently being hydroxy, (C;-Cs)alkyl, halogen, (C;-Ce)alkoxy, NH,, CN or



5 R5 is H, hydroxy, (Cl-C6)alkyl, (C2-C6)alkenyl, hydroxy(Cl-C6)alkyl, (Cil-
C6) al koxy, (Cl-C6)al koxy(C1-C6)al kyl, hydroxy(Cl-C6)al koxy(Cl-C6) al kyl ,
(C3- C7)cwoloamBisgé , (C3- C7)cycl oal kyl (C1-C6) al kyl, aryl, &CYIRI@GI0EB) al kyl ,
aryl oxy, aryl (Cl-C6)al koxy, aryl oxy(Cl-C6)al kyl,

aryl (C1- C6 aI koxy(Cl- C6 aI kyl, Cl— al k

(Cl- C8) a Rs(ar GIE%BI@GE@I{%:HOT@}%‘XW the jigg @ sc‘%) al koxy- CO-,
(C1-Co) a%?@f?’th%%r@gt&é&?gl kyI (C1- Co6) al koxy- CO(Cl C6) al koxy( Cl1- C6) al kyI ,

car bano Co6) aI kyl car banmoyl , carboxyl or

(CL- 08) al kyl - Ry {sCH; 6@ ayk (C-Cohliy b hpdro ke Cs G drlE3 G 3l 0ua0K @i~ or aryl is
unsubsti t or.s uted with 1 or 2 substituents each independently
bei ng hﬁ}a@s&%mtésé%y% kyl , hal ogen, (C1-0C6)al koxy, NH2, CN or N2, or R4
and Rg form ﬂélggg@dwy, mt.bs)tatk«yl @@{C@ﬁlkehﬂghﬁirexmcwamﬂf@hey are

attached, a condensed fi've to se ered saturated carpocyclic ring

unsubst i Cajadlebxgr (@t@@@lk@m@ﬁqﬁ)aﬂlﬁ’l ﬁYﬂ@XX(ClsG@QIFP{‘X(@mﬂQ%lkM% ach

(e gl cgé%o%@wf‘ S Lt ety SR Yy RGO ERo Brio R

glm( ?;( gé;ag,? L& nﬂ%tll;oxﬁ@ﬂ@exy@lﬁi( dflaXaIEVIC , @B 0 KGd) alkoxy C; ayadkyl dralo(C-

(Cl- 06) al%MW@l@%kﬂﬁ é@%/-(;é)@bi iLC(Z%‘i’ éé?&rk %‘%ﬂﬁﬁ?o (erCer¥dbkyi - coo,
(B i P s Congbaont ono- o
hydroxy(@6)4ﬂﬁ)7@(®ycﬁ)aﬂ<§zﬂ,c%)mﬂokbmnmOr(dﬁﬁ-'r®§d§]5’1@ oyl cBPerRYr or R6

atom t o Ao e ety b Rl b R gl one the Tine

hydr oxy( Qns@hﬁité@’ép su()ﬁltut@@)sﬁ{H(pKM ijst(ltﬁénts e&ghaiink Mﬁ@iﬂ-y%)@l kyl , RBis
H, hydr oxy, (Cl-C6 Cl-

K hydr o Co6) al kyl -}N(Cl C6) al kox

C6) al koxy(y@pxwaoc‘a’rq‘@al s halggﬁry(éheﬁalﬂiomﬁ,ﬁ o RSDrfRdraH% sher with

t he rb 30r a e d fiveto
sover ronesieg "0ll e HBEF P sl ot nBY Ere BB %%%f%‘ieéééa?ﬁ’%i? tuted wth
1 to 3 subgdn mambél(e&)satﬁiia&de&dibcydmimganﬂebﬂtﬂuyte@er s\@sﬂmgat:hdomh 13- C6) al kyl ,

nal o 1. CB TN BrHbederpIar Pine e SO, SIS no, mono-
ngTf' 'Fl( % /1\8%ggkﬂéﬁ%leakﬁlh@bﬁ&(b{lcs)aﬁ@ 180 (&, Heatky 1 Shin¥@ 03H ABAB66
mono- or di(C;-Ce)alkylamino, mono- or di(C;-Ce)alkylamino(C;-Ce)alkyl, (Ci-

20  Cg)alkoxy, (Ci-Ce)alkoxy(Cy-Ce)alkyl, carboxyl, (C1-Ce)alkyl-CO-, (C;-Cg)alkyl-
CO-0-, (C1-Ce)alkoxy-CO-, (C;1-Cg)alkoxy-CO-(Ci-Ce)alkyl, carbamoyl mono- or
di(C;-Cg)alkylcarbamoyl or oxo;

R, is H, hydroxy, (C1-Cs)alkyl, hydroxy(C;-Cs)alkyl, (C1-Cg)alkoxy or (C;-
Ce)alkoxy(Ci-Ce)alkyl or Rg forms a bond between the ring atom to which it is

25  attached and the ring atom to which Ry is attached;

R is H, hydroxy, (C;-Cg)alkyl, hydroxy(C;-Cs)alkyl, (C;-Cg)alkoxy or (C;-
Ce)alkoxy(C;-Ce)alkyl;

Ry is H,hydroxy, (C;-Ce)alkyl, hydroxy(C;-Cs)alkyl, (C1-Cg)alkoxy or (Cy-
Ce)alkoxy(Cy-Cg)alkyl or, only when n is 0, R7 and Rg form, together with the carbon

30 ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Rio each
independently being hydroxy, (C;-Cs)alkyl, halogen, NHp, NO, (Cs-Cy)cycloalkyl,
hydroxy(Ci-Ce)alkyl, halo(Cy-Ce)alkyl, amino(C;-Cg)alkyl, mono- or di(C;-
Cg)alkylamino, mono- or di(C;-Cg)alkylamino(C;-Ce)alkyl, (C1-Ce)alkoxy, (Cy-



C6) al koxy(C1- C6) al kyl , carboxyl, (Cl-C6)alkyl-CO, (Cl-C6)alkyl-COO, (d-
Co6) al koxy-CO-, (d-C6)al koxy-CO (d -Co6)al kyl, carbanmoyl, nono- or di (d -
Co6) al kyl caplvaseashé or oxo; R15 is H, (Cl-C6)al kyl, (C2-C6) ®CHamys/00255
hydroxy(d -C6) al kyl, (Cl1 5 C6)al koxy(C - C6) al kyl ,

o B e iR R T e 9 !
(C1-CB) Aol SR G EBMALIYIOLCLCORNS] ki G mohSl ol koxy- GO (O

Co6) al kyl al kKoxy- oxy(d - al kyl , carbanoyl, nono- or
di (G - CEpmllyydacianbaioydx@r car boxyl; 10 R16 |s H or (C| C6) al kyI R7 and

R8 are attached t cent; misOto 2;
and nis O orﬁi 31 @rﬁ)ﬁﬂ‘ﬁggg aglgfelwoﬁg %&’EICZ@ aqk&ﬁt dér ester thereof,
with ghe ogya%xggcl Ehatkyl, bdrekeiC; XCe) Sk dky (- C§)a1kyl halosCPCsRKyl,R4, R7, R8, RI15
and R16 are hydrogen, and one of R5 or R6 is %‘x 6{1 P:g he other R5
or R6 |saﬁm0(ﬁy@36)ﬁk1§b’(1@01(%)0&ﬁl@h' s}lelaminoE-C 3d< GO EPA Kyl |

(0 S B ol S Gl Gl 1o

t he rranu a e treat ment  of eases or

condi t i oKg)alihgr ;& PdlladkyafiOa@erlxlkoxyl € -Codikyh cattamoylbmonpf ecdiive. 20 In a
possi bl e subgroup of the ounds of formula | X is NR, . In another

p055| bl e CsigHiens IB‘?Y Ph%arg?fggounds of fornulal| mis 0, nis 0, RR is H,

H hydr@@; Aatkyt . hydroxy(d - C6)al kyl, (Cl1-C6)al koxy(Gi -
C6) aI )cycl oal kyI hal o( C1- C8) al kyl, (Cl- C6) al kyl - CO-,
(Cl1- ce) aI kyI BRandR @k aBFadddplthe qmoroet}mtmﬁ,ywle@ aggradjacent;
(C1- Co6) al koxy- CO CI2 %&al kyl, R4 is H 25 hydroxy, (Cl-C6)alkyl or
hydr oxy( G - 6y AP is H hydroxy, (G -C8)alkyl, hydroxy(Cl-Cs)alkyl,
(C1- Co) al koxynqgo(oel C6)al kyl-CO, R6 is Hor (Cl- C6)a| kyl and R7 is H,

(C1-C6) al kyl or droxy(Cl Co) al I n anot | e subgroup of the
conpounds of %ﬁmﬁﬂ@lﬂpe%@al Iéa‘i‘-‘?eB‘iag](eéPlt opgsteh tEVPO Fﬁg e POVEQ4P8ky or

hydr qxy( Q/l}e%%?g 6y11n is 4Q 19%{58 6§7,| 3.1 %%I@%%@%yd?oéeﬂ AMadreeyr RRossi bl e

subgroup o € conpounds 4 an
or Rg is hydrogen, then the other Rs or Re is not hydroxy(C;- Cs)alkyl hydroxy(Ci-

Cg)alkoxy(C1-Cg)alkyl, (C1-Ce)alkyl-CO-, (C1-Ce)alkoxy-CO- or (C1-Cg)alkoxy-CO-
(C1-Cg)alkyl, for the manufacture of a medicament for the treatment of diseases or

conditions where alpha2 antagonists are indicated to be effective.
20 In a possible subgroup of the compounds of formula I X is NR,.

In another possible subgroup of the compounds of formulaImis 0,n1is 0, Ra
is H, Rs is H, hydroxy, (C1-Ce)alkyl, hydroxy(C;-Cs)alkyl, (C1-Cs)alkoxy(C;-
Ce)alkyl, (Cs-Cy)cycloalkyl, halo(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-, (C;-Ce)alkyl-CO-
0-(C;-Ce)alkyl, (C1-Cg)alkoxy-CO- or (C;-Cg)alkoxy-CO-(C1-Ce)alkyl, R4 is H,

25  hydroxy, (Ci-Cg)alkyl or hydroxy(C;-Ce)alkyl, Rs is H, hydroxy, (C1-Ce)alkyl,
hydroxy(C;-Ce)alkyl, (C;-Ce)alkoxy or (C1-Cg)alkyl-CO-, Re is H or (Cq-Ce)alkyl
and Ry is H, (C;-Ce)alky! or hydroxy(C;-Ce)alkyl.

In another possible subgroup of the compounds of formula I Rz is H or (Cs-

Ce)alkyl and Ry is hydroxy or hydroxy(C;-Ce)alkyl.



together with the carbon ring atons to which they are attached, a condensed
six nmenbered saturated carbocyclic ring. In another possible subgroup of

t he conpowods/ogdsed ormula | R4 and R6 5 toget her form a bomdTirdavwezis t he
ring atons to which they are attachec} or R6 forms a bond between the ring

atomto which_it is att and t ing ato ttached. In
a further posHi#othes pagH EB‘%ﬂm‘{Pn%thﬁ%ﬁ%Bﬁmgsnﬁquﬂu]ﬁg ﬁ%t‘ﬁf rél(q)lrrpound is
& et [‘K' iobefie? whihd caﬂrgor%ﬁ{?g 3Rkt BHEhQhéy 516 @hched; Ddapdensed kizi n- | - ol ,

p- e

2,3, 4, mei’r;bbﬂadmlbaatodlcaﬂwmcrméol o[ 2, 3-a] qui noli zi n-1-yl ) -net hanol , 1
I\/bthyl 1,2,3,4,6,7,12, 12b(3-octahydroi ndol o[ 2, 3-a] qui nol i zi n- I-oI
( X- Met hyl
2 3. 4,6 7, 10 095 popsible sebgroup,of the compaunds of formula IRy and Be (ol |
2, 354, @t@@oﬂn 8bd Bperle aind atbamsatoywdrich hay a@aﬂuaelmqrrl?déﬂmq 1, 2-
p
4,

(
1
a-
(1
1,
1
P e G{iong beisie ek S8l Gy hich itis attached and the Rng SORT B WIEPRPR 13- di aza
3,4, 4al3, E%é 8, 13, 13b13, 13ca- decahydr o- 2H 6a, 13- di aza-i ndeno |

1, 2- c]phena ren-1-one. In another possible subgroup of the conpounds of

forrrula I Xis CRR2' In a further possible subgroup of the cgonmpounds of
formula | X i 4n Sfuitherpessilinsutmeupefshe porapaimgy pbissmata Lthec nds of

for rrrmu: 5 s ottt o G e oy FBR T Sl OB B plea DEPOUACS
the gamhQUAds @F,159580! g\'ﬁth%dr@t?f?d’cﬁo[2@39]hﬁﬁ{0119ﬁ513y1911ﬁet§aﬂ@g riotpetiyl-t he

]
5

conpo for’ R, “1s H, hydroxy,
(C - CG) a'lkﬁ/BA6(ﬁZ@Q’b[@JoKﬁﬁydromﬁ@,o{m)aMd{md;zm q@ (26-Msthal-koxy ( C, - C6) al ky! |
(C, -C )cycloalkyl, (C3 C )cycloal kyl (C, - aryI aryl (d - ce) al kyl ,

aryl oxy, 12.8l46&7 -126¥hlﬁ+ogsa§ay raingplokds3-a] qmlbnlle) e
(Cg) alcg%?/lt(qc, A@C“%)ﬁg% é %@' 1%@%( %?pc%c)decalﬁydfo éaCI3 gg%aa n‘é\Xho-ﬁC& o,

C, - 06) al . WO
05 0Babae T PO T B K b or
(C - Gp) al f¥dnopt, QQ? ihathiene oae;zl £28,3,6,7 8,133 Byt de Gy de) 21694 13-

(C1- C6) al koxy ~or - C6) al koxy(C, - C6) al kyl . Anot her enbodi nent of the
i nvent| ordiprevindeesl | RedpboepbimdsoB: formula | A

In another possible subgroup of the compounds of formula I X is CRoR?’.
Tn a further possible subgroup of the compounds of formulaIX is S.
In yet another possible subgroup of the compounds of formula IX is O.

20 When X is O, one possible subgroup of the compounds of formula I includes

Rs and Rg as defined in the description of the use of the compounds of formula I

above.

Another possible subgroup of the compounds of formula I when X is O is
where R, is H, hydroxy, (C-C)alkyl, (C,-Calkenyl, (C-C/)alkoxy, (C,-

25  CJalkoxy(C-C)alkyl, (C,-C,)cycloalkyl, (C,-C,)cycloalkyl(C,-Cpalkyl, aryl,
aryl(C,-C,alkyl, aryloxy, aryl(C-C,)alkoxy, aryloxy(C,-C/alkyl, aryl(C -
C,)alkoxy(C,-Cyalkyl, halo(C,-Cyalkyl, (C,-Calkyl-CO-O-, (C,-Calkyl-CO-O-
(C,-Cpalkyl, (C,-Cpalkoxy-CO-(C-C)alkoxy(C,-Cyalkyl, carbamoyl, mono- or



5RI6 RLI5 (R)m~1 N~ Xz IARSRT RA 4 R6 5 werein, Xis CRR2, 0
or S; Z, Rl, R2, R2’, R3-Rl10, R15 and R16, mand n are as defined in claim
1, or a pwearmgmgssed i cal |y acceptable salt or ester thereof PCRIFII3/00S
provisos, that 10 a) when X is O, mrés 0O and nis O, then R3-R8 are not
al | simil bapsls %Poox)o i S»C-fﬂaﬂ;k andR. 10, R3, R4, R7,
R8, R15 %@m’é‘mﬂm % 9 %1fy$_ X A }?s hydrogen then the

ot her. RS Rorra, (G GaAtaly GRS cosfiaCaykoxy(C-Coalkyt

hydr oxy( Cl- C6) al koxy(Cl-C6) al kyl, (d-C6)al kyl-CO, (Cl 15 C6)al koxy-CO or
(C1- C6) al koxy .

1,2,3,4,5,10b @tl{eﬁ%&"?gb%éﬁyhf (e %‘;egg%’?&[m 5‘3%%?0’?‘%’?‘?‘138? formuly 3 45,6, 1
| b- hexah;IAro 2H 11- thla 4a- aza- benzo[a]fluorene 1-(1,3,4,5,6,1

| b- hexahydro 2H 11-t hi a- 4a- aza- benzo[a]fl uoren-1-yl)-ethanone or
1,3,455,6,1 | b- hexahydro- 2H 11-thi a 20 4a-aza-benzo[a] fl uorene-|-carboxylic
aC|d rrethyl ester; for exanple wherein Xis CRRR2'; or wherein X is 0; or
wherein X is S; or WO 03/082866 PCT/FI 8300255 9 wherein R3 is hydr oxy,
(d-0C6)al kyl, hydroxy(Cl-C6)al kyl, (C1-C6)al koxy(Cl- C6)al kyl,

(C1- C6)a|koxyCO or (ClCG | - CO-O B al kyl and R4 is H (Cl-

Co6) al kyl or hydroxy(gﬂ{ | ; orjf{whergin R3 is hydroxy,

hydr oxy( Cl1- C6) al kyl )(ntl ‘

wherein,
XisCRyR,’, OorS;
Z, R, Ro, Ry, R3-Ryo, Ris and Ryg, m and n are as defined in claim 1,
or a pharmaceutically acceptable salt or ester thereof, with the provisos, that
10 a) when X is O, mis 0 and n is O, then R3-Rg are not all simultaneously
hydrogen;
b) when X is O, mis 0, nis 0, Rs, R4, R7, Rg, Rj5 and Ry¢ are hydrogen, and
one of Rs or Rg is hydrogen, then the other Rs or Re is not hydroxy(C;-
Ce)alkyl, hydroxy(Cy-Cg)alkoxy(C;-Cg)alkyl, (C-Cg)alkyl-CO-, (C;-
15 Ce)alkoxy-CO- or (C;-Cg)alkoxy-CO-(C;-Ce)alkyl
c¢) the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-
cyclopenta[a]fluorene; 1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[alfluorene; 1-(1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-aza-
benzo[a]fluoren-1-yl)-ethanone or 1,3,4,5,6,11b-hexahydro-2H-11-thia-

20 4a-aza-benzo[a]fluorene-1-carboxylic acid methyl ester; for example
wherein X is CR,R»’; or
wherein X is O; or

wherein X is S; or



5 and R4 is (Cl-C6)al kyl; or wherein R4 and R5 form together with the
carbon ring atons to which they are attached, a condensed six nenbered
sat ur at edwoaslbsasyecl i c ring; or wherein the conpound is 1 PCT/FI03/00255

a- Met hyl -1,3 4 5 6 11 b- hexahydr o- 2H-gl oxa-4a- aza-benzo[a]fluoren-1-el, (1

E))(;n gﬁt 2{:: | uor g/ﬁe@uyk 1%5%%%%%( %6¥zﬂﬁy gylé-roxy 6)a?ky?z(%1—cl 9a1koxy(C1-

(-)-(la- 1®o éébaf) Ao tKdlc alklandR41sH(C—

oxa- 4a- ag'?-a nzo as?]a uo}érilen 1-yl)-met hgnolzjj} Sl )1ayl\/bt hyl -1, 3,4,5,6,11b13
hexahydr dﬁ)zlﬂkﬂmrbxrhomﬂcafa)aﬂi@hm [a] fl uoren-1- yI) met hanol , 1 a-1sopropyl -
1,3,4,5,6,1 | b- Hexahydr o- 2H 11- oxa- 4a- aza- benzo[ a] f | uor en- I-oI | a- Et hyl -

152142, O L P GhREX RO, R R AR berzatahibuReneymgh. (1a-Ethy

15 1,3,4,5,6

| b( 3- hexahy &y, & @+Aglalkaeda- aza- benzo[ a] f | uor en-1-yl ) - met hanol ,
56,7,7a(3, 8,9, 10, 11 11a(3 1

| b

| b

(
6
a- Decahydro-12-09 d thyl-la,3,4,6,1
(3- hexa%ydr & F?—“l 6%1;1 ﬂ @QEE%QHZ‘B?A Ooréﬁfgr% 3("111’15 Ml itk they
Hydr Oxyn%fehé{{acﬂed?’ a%orddised £z H@ﬁﬁ)@b&@%%@dfbcﬂ-@ar@&?cﬁ@nﬁg@rbenzo[ a] fl uoren-|I
yl1- nethanol, 1-Methoxymethyl -1 a-nethyl
b

3- hexahydro 2H 11- oxa-4a 20 aza-benzo[ a]fl uorene,

I-é 11 g/b; hggyg&éﬁf%ﬁé tlheg;ﬁg‘@?gydolfgqgoewgiﬁg ‘Qg,gﬁ(ﬂahhmﬁguiﬂ =11- oxa:tal_
X Z Z u 0X -
3, 4, 5, Gz bzl HENARYdrd. darliet SRRV LN %7[ ?4 ol ‘H‘él@ arh-
4 5 1,2-
ci phdRanhpEIdT Ry ded il ORTAMERST B X yg?’aa%?ﬁ°i%?222? 6a. ava 25
| ndenol 1oga ol phemeRidliERerenLayMaidiinot (3 AoBMRILLA: A 8ANGH o- 21 11 oxa- da-

aza- benzo[ a] fl uorene-1-carboxylic acid eth¥ ester,
1-Et hoxymekddyyldfd-aHnﬁI tma-4a-aza-benzola]fluoren-1-y )—methanol 1o-Isopropyl-

134561Ib(3 hexahydro- 2H 11- oxa- 4a- aza | vor. (1 a- Met hyl -

1 3 4.5, ;3.4 S\ bL B sy oG BT PRAgRAzA ke &gﬁ@ 56}]3 l P OIFARY 1 yl) - met hanol ,
11ba hexgh%’tljwizwﬁlﬁdxgh dr gHélzlao aeﬁ%o a‘f? ZO%’t]ﬂuore? ﬁl (1% Eﬂr%%t hanol ,

(+) - Gba- et hyls, 111 HoxahRird-2H0ar-bexanyeh- ser&btamu@mum}-mmam 03/ 082866
PCT/ FI 03/ 0G255"° benzo[ a] fl uoren-1-yl)-nethanol, l'a-Ethyl-1,3,4,5,6, |

| ba- hexahﬁy@ﬁﬁaﬂjﬂ-ﬂnﬂ b}x,alﬁal-lba(zlaedabwkoflé}dﬂat@r@ﬁeﬂdm@blr iﬁy/»lql%ﬂ%rét hyl ester,
1- Met hoxynet hyl - | a- et

| ba- hexai\ethyl- b3 10,4 aé)édg %@ﬁ%&"é? fraorBepzolqitiyorgne. (s hoxynet hyl - |
a- met hy| ﬁydﬁroéyni}etﬁylil,&ﬁ,%jd)ﬁmw&ﬁﬁrgd}ﬂit-@%@-zté@zém&lzo[a]ﬂuoren 1-y1]-

methanol, 1-Methoxymethyl-1o-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-

|
(
2
1

20  aza-benzo[a]fluorene, (-)-1-Methoxymethyl-10-methyl-1,3,4,5,6,1 1bB-hexahydro-
2H-11-oxa-4a-aza-benzo[a]fluorene, (+)-1-Methoxymethyl-10-methyl-
1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene,
2,3,4,4aB,5,6,7,8,13bB,13cB-Decahydro-1H-13-0xa-6a-aza-indenof 1,2-
c]phenanthrene, 2,3,4,428,5,6,7,8,13ba, 13cB-Decahydro-1H-13-oxa-6a-aza-

25  indeno[1,2-c]phenanthrene, 1 o-Methyl-1,3,4,5,6,11bo-hexahydro-2H-11-oxa-4a-
aza-benzo[a]fluorene-1-carboxylic acid ethyl ester, 1-Ethoxymethyl-1o-methyl-
1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene, (1 o-Methyl-
1,3,4,5,6,11bo-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, (-)-
(1o-Methyl-1,3,4,5,6,1 1bo-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluoren-1-yl)-

30  methanol, (+)-(la-Methyl-1,3,4,5,6,1 1bo-hexahydro-2H-11-oxa-4a-aza-



5 benzo[a] fluorene, (+)-1-Methoxynethyl-1la-nmethyl-1,3,4,5,6, |

| ba- hexahydr o-2H 11- oxa-4a-aza-benzo[a]fluorene, (la-Ethyl-1,3,4,56,1

| b( x- hexaWQdBO8BEG 11- oxa- 4a-aza-benzo[ a] fl uorene-| -yl) - meChamasiop2zcet i C
acid la-Methyl -1, 3,4,5,6, 11b(3- hex dro-2H 11

- oxa- 4a- aza- b il -1 -yl | 13- | -
17555 a, Bemolidnaota lont sgnel AEsRRp 154 kol peResttidie gy erivo 10

Anot her e di of t i i D id QLI f formula |B:
T R e L L
(C1- C6) alikyd 5,64 1b&hex3aRd-0H- Rl6xa-Rléa-tonadld]fuoire, @3-1defined in claim 1,
or a pharmaceutically acceptable salt and ester thereof, with the provisos,
t hat 20 Mochodyerethylilsi-fethyl- R3,4,%6.hbdrbeosahydng-22%- 11 oxpt4erazet hyl , then R3 is
not nethoxy-CQO b) the caonpound js not

13- Meb hyllmflz?éﬁﬁ!]ﬁ}lﬂf, ?4@2,(5-?-@:}#? P’i@%bﬂj lfg@pthyl-l,3,4,5,6,l Ibo-hexahydro-2H-

dodecahydr 0- 65, 13-di aza-indeng[ 1. 2 h e E s

1,2,3, 4, g?‘f’?‘i’%ﬁ"ﬁ%‘- 8‘&%@%&5@??’@8‘?%@?’3%?%%@?%%@@%‘?fo’ 12 25

met hyl - 14g-va§a-ﬂe1@o?a£ﬁaer%ﬁ@'l%ﬂf—ﬁﬂéﬁﬁﬁ&l; hpdehalido3veitglil 30) 5 8in6B- 2, 3-

D ethyl-12-nethyl-1,2,3,4,6,7, 12, 12b-octahydro-indol o[ 2, 3-a] qui nol i zi ne;
WO 03/ 08 286fhyRCT2ZHH10 0xa6RE& a-bbfizo[alfluoren-1-ylmethyl ester or (lo-Methyl-

12-Methyl -1,2,3,4,6,7,12, 12b- oct ah%/[dro- i, ndol 052 3-% uinolizin-1-ol; 2-
(1- Et hyl 1223.f6tThid. 12bopocalydgoindens( bylqyinolixyy ! 3D &%‘{12, 3-a] qui nol i zi n-

10 Another embodiment of the invention provides new compounds of formula

(R))m

15 wherein,

X is NRy;

R; is (Cy-Ce)alkyl;

Z, Ry, R3-Ryo, Rys, Ris, m and n are as defined in claim 1,

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that

20 a) when mis 0 or Ry is methoxy and R4 is H or ethyl, then R3 is not
methoxy-CO;

b) the compound is not 13-Methyl-1,2,3,4,4a,5,6,7,8,13,13b,13c-
dodecahydro-6a,13-diaza-indeno[1,2-c]phenanthrene; 12-Methyl-
1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-a]quinolizine; 1-Ethyl-12-

25 methyl-1,2,3.4,6,7,12,12b-octahydro-indolo[2,3-a]quinolizine; 2,3-
Diethyl-12-methyl-1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-a]quinolizine;



1-yl)-ethanol; 11-Methyl-2,3,5,6, 11, 11b-hexahydro-| Hindoli zino[8, 7-
b]indole; (11-Methyl-2,3,5,6, 11, 11b-hexahydro-lIHindolizino[8,7 5 b]
i ndol - 1 woloposasthanol ; (1, 11-Di et hyl -2, 3,5, 6, 11, 11b- hexargurroe3iorss

i ndol i zi no[ 8, 7-b]i ndol - 1-yl ) - met hanol or 3-(1-ethyl-I2-nethyl-

1,2,3,4,6,7,12, 12b- oct ahyd dol &} 2, 3- 4 ]
net hyl ester; ilrMeéb%gﬁ;? é“:ﬁ%el?f?gifb -pggaliygir %&%ﬁg 3 ﬁéﬁmé&i )112(9? gpionic aci

hydr oxy( Cl- CB) @I %9{151 95, “2‘3@1@% $ ,)lgayl i@%&"mﬁzfé}@ A@blo[@eda]&%ﬁnblsaﬂ

(C1- Co6) al kyl r OX I’ wherei n the conpound is
la- Et hyl - 12- rrel-lyjol-etﬂzmbl 3,14M6thyl-2, :BZl;ﬁ Bl cblﬂ!-htvyediy@m 1H—1ndol1z1no[8 7-

i ndol of 2, 3- a]q i.nol i zi ol t 6,7

12bj 3- oct ahydr ndq%%}(ﬁlgl\%@}hié Qa:iéréalr]lgllg}z/‘}eﬁ%hxdr i égﬁ%&o[ﬁgnbodl ment of the
i nvention pr ngyﬂﬁéomem ?ffé'ﬂﬁﬂkiﬁ@ﬁlpblétﬁyltmi’>66ﬂ15lllﬁle>d3ﬁﬁ:1r5%3151- (RL)ym/ N~ X z
IC R3BR7 (R9)T R6 11-3 rein, Xis NRz; ; Zis -CHRg

(CHZ)n- or a s1mlghanbE$ng]m¢pl11sy1DmerI‘~n01F@ 3- %ﬁtﬁg‘ 1:4‘-?11‘Sthy 6 and mare as

phar maceut | cal 1 He0dp AV A RE R SR B PPt AL B c

t he conpound i snefifl ester? {6t ckarhpleS, 6, 7, 8, 13, 13b, 13c- dodecahydr o- 6a, 13- di aza-

wherein Rj is hydroxy, (Ci-Ce)alkyl, hydroxy(C;-Ce)alkyl or (Ci-
10 Cg)alkoxy(C;i-Ce)alkyl and Ry is H, (C1-Ce)alkyl or hydroxy(C;-Ce)alkyl; or

wherein the compound is 1o-Ethyl-12-methyl-1 ,2.3.4,6,7,12bB-octahydro-
indolo[2,3-alquinolizin-1-ol or 10L—Ethy1—12—ethy1—1,2,3,4,6,7,12b[3—octahydro-

indolo[2,3-alquinolizin-1-ol.

Another embodiment of the invention provides new compounds of formula

15 IC:
Rpnd
IC
wherein,
X is NRy;
20 R, is H;

Z is -CHR,-(CH,)n- or a single bond;
nis 0;
Ry, Rs, Re-Ro, Rys, Rig and m are as defined in claim 1;

ris 0to 3;



i ndeno[ 1, 2-c] phenant hr ene;

5,7,7a,8,9,10, 11, 11a, 11b, 12- decahydr o- 6H- 6a, 12-di aza- i ndeno|

1, 2- a] f | wwoane$2880- net hyl -5, 7, 7a, 8, 9, 10, 11, 11 a, 11b, 12- decamyri3®otis 6a, 12 5
di aza-i ndeno[ 1, 2-a]fluorene; 3- msthgy 5,7,7a,8,9,10, 11,11 a, |

| b, 12- decahydro- 6H 6a, 12-di aza-i | u ]
3- hydroxy- 1, 2013 ph a&‘é‘a@?uﬁ‘caﬂ?@a‘"’f@ti@ e&@&b@é‘?fgd?’{fﬁg? provisos, that

13-di azagj I ester;
ot hyi - STl R ot BICTBRL BIEEE 14100 ALy B Ty e T 5.

g] cycl opﬁldbfxd]llfrhdphermnﬂnee@s 8ABSIR1 &1 lc'niaﬂhw decahydya-GH-62,12-1ikza-

12¢. ot nyleenStd o PRSI0 PRFEL UG Bebidoltir G 3t booate

1,2] i51dOhiaéaJﬁQ{eﬁe[Hjo;b]fmdféne%%id)hm}% ,DTa, @9 IOﬁtth|a-15b7127c&c&1ﬁrd=6Hll 11 a, |
Ib,lZ-decahgdro 6a, 12- di aza-i ndeno[ for exanpl e wherein

ris 0 obal2argamwlensl IR-aHjupreney3 hc/clszrz:é)%$ ﬂﬁp35&7 ﬁslérlél?sléel 15 C6) al kyl ;
or_wher el Qdeclf’)'ﬁ}%ﬁg'@%' aﬁ{lﬁe eLﬁ%—é@g_ﬁa(xﬂ%r&@#%grb%%ﬁ(@aﬁ@ﬁf’éﬁw EQer; H 62, 13-

di aza-i ngeno C] phena
(-)-2, 3, hetta(-3- éih}ﬂ 1228a4,3 ﬂmbc&cet@mrygmﬁ{ 12H-indolo[2,3-

1H- 6a, 13-di a 0 nt hr
(+) 2.3, & CA’&’%‘B Po@m% Zl&%f T g&%é‘ﬁ@}}’ﬂﬁ%"eg 793P diR5 PS8R o
phepa ( -2-carboxylate; 12c-ethyl-
(2 3(@1 42{%&}?[@&%@9@ Cﬁhopea%g]é%%omrng I?—?—r6cg(y a?fe di gze;}: ndeno[ 1, 2- c] phenant h
renyl)- 13e{s%5, ﬁ;éﬁhémbctaﬁycﬁo-?cyczapem[,l@]m@othzo[wc@]wy%% Bh-omerdraza- i ndeno|
1,2-a]fl uor.e
3,4, 4a(3m§: ?.;17]7 a%'%gt}(ISUiléég 1%&88%9’8?&%@&% dﬂzadm gezné) [I ‘ideno[ 1, 2-
c] phenanbﬂ'ﬂhﬁﬂeﬂe‘ fit@xample _ _
1,2,3,4,5,6,7,8,13, 13b-decahydr o- 6a, 13-di aza-i ndeno[ 1, 2- c] phenant hr ene,

acetic acid 1a,?2, 3,4, 4a( 3, 13b( 3, 13ca- dodecahydro- 6a, 13 25

di aza- |ndeno[ﬂ’QK%]bﬁéﬂﬁﬂﬁWﬂékJFE&%y@§¥%&%6kﬁ PEEE%P%&CV

1(3,2 %még(% , 8,13, 13b( 3, 13ca- dodecahydr o- 6a, 13- di aza-i ndeno[ 1, 2-

c] phenanf ester. Anot her enbodi nent of the invention provides new

conpounds of forrrul a |ID WD 03/082866 PCT/FI03/00255 13 R16 R15 (R )m
wherein the compound is 2,3,4,4aB,5,6,7,8,13,13bf3-decahydro-1H-6a,13-

diaza-indeno[1,2-c]phenanthren-13cf-ol, (-)-2,3,4,4aP,5,6,7,8,13,13bB-decahydro-
1H-6a,13-diaza-indeno[1,2-c]phenanthren-13cf-ol, (+)-2,3,4,4ap,5,6,7,8,13,13bp-
decahydro-1H-6a,13-diaza-indeno[1,2-c]phenanthren-13cf-ol,

20  (2,3,4,4aB,5,6,7.8, 13,13bB-Decahydro-1H-6a,13-diaza-indeno[1,2-c]phenanthrenyl)-
13cB-methanol, 5,6,7,7a,11,11b, 12-Decahydro-6a,12-diaza-indeno[1,2-a]fluoren-
11a-0l, 3,4,4aB,5,6,7,8,13,13bPB,13co-decahydro-2H-6a,13-diaza-indeno[ 1,2-
c]phenanthren-1-one, 1,2,3,4,5,6,7,8,13,13b-decahydro-6a,13-diaza-indeno[ 1,2-
clphenanthrene, acetic acid 10.,2,3,4,4aB,5 ,6,7,8,13,13bB,13co-dodecahydro-6a,13-

25  diaza-indeno[1,2-c]phenanthren-1-yl ester or acetic acid
1B.,2,3,4,4aB,5,6,7,8,13,13bB,13ca-dodecahydro-6a,13-diaza-indeno[ 1,2-

c]phenanthren-1-yl ester.

Another embodiment of the invention provides new compounds of formula



Xz R3(Rot ID R~1-3 4s R Rwherein, Xis NR2;, 5 R2isH Zis
CHR8- (CH2)n-; nisO; RlL, R3-R10 R15, R16 and mare as defined in claim1l
t is 0 tow®0308s66 a pharmaceutically acceptable salt andPestreos/wbssr eof ,
mnth t he provisos, that the conmpound. s not
,2,3,4,4a,5, 6,11, 11b, 12, 13, 13a- dodecahydr o- 4b, 11- di aza-
| deno[2 1- a]phenanthrene 1,2,3,4,4a,5,6,11, | |b, 12-decahydro-4b, |
1-di aza- indeno[2,1-a]phenanthrene;
9-met hoxy-1, 2, 3, 4, 4a, 5, 6, 11, 1l b, 12- deddpydr o- 4b, 11-
di aza-i ndeno[ 2, 1- a] phenant hrene or 1-hydroxy-1,2,3,4,4a,5,6,11,1

s pxylic acid nethyl ester. Another

enbodi ment of the i n@p)ti of i deig conmpounds of formula EE RI16

(Rl)mXIE R7 R6 s W 03 ef" 3468255 14 wherein, X is NR2;
'(llal%g iiDclaim 1;

wherein,
X is NRy;
5 Ryis H;
Z 1s -CHRg-(CHj)n-;
nis0;
Ri1, R3-Rio Rys5, Ri6 and m are as defined in claim 1;
tis O to 3;

10 or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,42,5,6,11,1 1b,12,13,13a-dodecahydro-4b,11-diaza-
indenol[2,1-alphenanthrene; 1,2,3,4,4a,5,6,11,11b, 12-decahydro-4b,11-diaza-
indeno[2,1-a]phenanthrene; 9-methoxy-1,2,3,4,4a,5,6,11,11b, 12-decahydro-4b,11-
diaza-indeno[2,1-a]phenanthrene or 1-hydroxy-1,2,3,4,4a,5,6,11,11b,12,13,13a-

15 dodecahydro-4b,11-diaza-indeno[2,1-a]phenanthrene-2-carboxylic acid methyl ester.

Another embodiment of the invention provides new compounds of formula




5nis 1, or a pharmaceutically acceptable salt and ester thereof, with the
provi so, that the conpound is not

2,3,4,5, \v8,03838288b- oct ahydr o- 1H azepi no[ 1',2':1, 2] pyri do[ BCAAFT103/00255
b]indol e-2-et hyl - 2-nmet hanol ; 2,3,4,5, 7,8, 13, 13b- oct ahydro-| H azepi no[

1',2': 1,2]pyrido [3,4-b] i ndol e- 4- el‘hyl 2-nmet hanol ; 2,3,4,5,7,8,13,13b 10
oct ahydro 2, 3W@?@thyl -l Hazepino[1',2':1, 2] pyrido[3, 4- b] i ndoI e;
2,3,4,5,7,8,1

oct ahydr o- | H-azepl nz(’)[ 1',2':1, 2] pyrido[ 3, 4-b]indol e- 2- et hanol ;

2,3,4,5,7,8, 13,2133151 oct ahydro 1 H azepi no[

1,2 :1, 2]pyr|do[ b] e hydr ox

2,3,4,5 7,8, 1% RaRsoR thhiﬁdﬁeﬁ"f%r bis r‘i%fmeﬁda‘m

1,2 51, 2]pyr ihdef 3, 4- b] i ndol e- 4- ethyl 4- hydroxy-2-net hanol; acetic acid
2,3,4,5,7,8, 13 13b oct ahydro-1H 15

azepi no[ 1 , 2" onazllpwacg‘@{ cally a¢sepialiisisal ayd psserhereals pidfh-the proviso, that

2,3,4,5, oct % -

1H azepi rlil?) ¢omp2)un§ liﬁ‘?}yfl %'%O] g }l?’ I})? Cc}okfydr(ﬁ 1{{( pzhg Ay 1 A lhz]%y/“do[f’ ﬁyl ] or
2,3,4,5, B]]i%dél&zl&h loz;hﬁiftmlbn 234,878 Mtfb-octahydro- lH-

1,2:1,2 3, 4-b] | ndol 2 thyl]; f
exarrpl e m%&[ﬁ’i’ﬂ@]ﬁﬂ%&%ﬁfcﬁl@o@ zgémgz%%&%ﬁ%ﬁ %@%‘\%ﬁ’o I>/H]- 20Or
azepR0l betafiydrb: 22%}’ b9l Raskoltld el 91pyARetsheb iR TR 013,18 T nvent i on

provi des Few npgoun

2( 3- Met hmc;ahjzdrb Hiéz@,lﬂq[m 1 20pyrslof hplindole Rdobbpmol 32.3 7 -8dPi12Pne,
2a et hoxy a}rﬁyﬁ—l Aeftzepmd[:l'zz ]I?Z?pyncf(:)i?!l? y}?mgole %dh}ld%%f § n?e]tl?alﬁbf]o' izine, 1

a- Et hyl -

1,2,3, 4, 62 i 4 %27 é-%@(l@b @ettaﬁyafdrm-mgﬁiopi 2:: B2 Rlyeido[304-b indvld-4@thyl-1X

I sopropyl 12b( 3- oct ahgdro i ndo| 0[12 3-alquinolizin-1-ol,
( )-la-i shypr -methanol acetlc ‘acid 2,3,4,5,7,8,13,13b-octahydro-

1, 2, 1 I | 1
ot ogyrnn,Z 3 AL Bt Bl SR I dsboealol o
I(?Xl lsoprlc}wkeplﬂo[i’ﬁilfﬂ]@riﬂom4 i de-Qcfi(ptiepsinssthoxyohethgl] 3« a] qui nol i zi ne,
-1sopro
2,3, 4. 2,305, 8,33 3bwetehndrar Bl-asraincht 2 52 vgde Bet-PUndels 4atY4et hanol |

a-
1
(
1,
(1(X thyl]; f I
Propyl 1%"%%1%6%0)(&“& (]30(1;(63)t(aanrl1%/%ro i ndol of 2, 3-a] qui nol i zi n-1-yl)-met hano
|, 2-

( a, 2, 3, 4, 6, 7, Wkrdintiaca@epamgds 3.3i4 6B IPA3B-QEtaidisil Hzi n- 1- y1 ) - but an- 2- ol ,
(

1, 25203, 27gPinokl>2 ]2%]P¥rlgﬁ[t3§1hb 1% ndol o[ 2, 3-a] qui nol i zi n- 2-y1) - propan-1 - ol ,

> \WD 03/ 082866 PCT/ Fl 03/ 00255 15 (1

a, 2, 3, 4, 6, 7, 12p1ahéSersddamyntrod thenid odmiod pﬁeﬂﬂumem&ﬁdnzpomnds yhich greopan- 2- ol ,

1-s- Butyl 1 2,3,4,6,7,12, 12b( 3-oct ahydr oi ndol o{ Jnguinollzm | -ol,

1- Cycl oheB@Methoxy-f 2.3.4.,6,7,12,12ba-octahydro-indolo|2,3-a qumohz o-methoxy-
1,2,3,4,6,7,12,12bo-octahydro-indolo[2,3-a]quinolizine, 1o-Ethyl-20-methyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]lquinolizin-1-ol, 1a-Isopropyl-

25 1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-ol, (-)-1o-isopropyl-
1,2,3,4,6,7,12,12b[3-octahydroindolo[2,3-a]quinolizin—1—01, (+)-1o-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolof2,3-a]quinolizin-1-ol, 1f-Isopropyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine, (1c-Isopropyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1 -yl)-methanol, (10~ -

30 Propyl-1,2,3,4,6,7, 12,12bB-octahydro-indolo[2,3-alquinolizin-1-yl)-methanol, 2-
(10,2,3,4,6,7,12,12bB-Octahydro-indolo[2,3-a]quinolizin-1-yl)-butan-2-ol, 1-

(1,20,3,4,6,7,12,12boi-Octahydro-indolo[2,3-a]quinolizin-2-yl)-propan- 1-ol, 2-



1,2,3,4,6,7,12, 12b( 3-octahydroi ndol of 2, 3-a] qui noli zin-I|-ol,

9- FI uoro-1la-isopropyl -

1,2, 3, 4, 6W0,0388286( 3- oct ahydr o-i ndol of 2, 3- a] qui nol i zi n- | - ®CT/R030Mst hyl 5
1,2,3,4,6,7,12, 12b(3 oct ahydr0| ndol o[g 3-a] qui noli zin-1-yl)-net hanol ,
(-)-(la-

12, 1261 3 (é@;%igféﬂol%w&ﬁo@gam@mmoammza]qumom s et 215 (1

a t

e hyl Bllit}% ?2,%,4 6},1%%2%& tahy rom ﬂ)[ﬁ) b-aﬁlglllr%lizznig 1%]1q1ubygl exyTI -yl)-methan
é%% P LR i R N e S g D e o

10 1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1-ol, (10-Methyl-

(1, 2a, 3, 4, 6 7 12 12ba- Cct ahydr oi ndol 0%2 3-a] qui nol i zi n- 2- yl ) - propan-2-ol,
(1, 2(ﬁ 3,112.8.476,1.22.12bf}-actahy vipdelohdtelpfilBina] yhimethanaln=R¢lgt) - pr opan- 2- ol ,
(2a- Eth

12, 12b( x-"6EE o oD RCHY e q‘i}mlzﬁ% PahBethapel Et hyl -
NsebEh 5306 1P 2B setshudroingelolA-dayipg izt nlkmethepd 56

Lo & by R0 651128 AelfPhBlioi2h AR -y HeliaffE Nanol - (1-

i52 3 3 Ql%ﬂéﬂtﬁy}lﬁbGQ - st 2RyIEkahyilein0613[ 233-a] @itiotiein- Ziyh-rhethiodl 3By - aceti c
aci et Yy ester

1- ( 2a- et Hyimethyd: 12,346,771 2 P2 bfppetaluicingalp-3-aldsinslizing, a] qui nol i zi n-
2-yl).-et

e k0%t 13 230,64, 12, b Qetainylpipdelol iAinclAiNe? 8 2 P A h no | 2i -

2-yl)-et

2 {28 ot NP 46,12 1208 Qegeirindolola daquinalivin daprpropany ol A ;.

yl) - pr opaihg- 12123426732&E&Xiocﬁhh?@toﬁﬂoﬂb{ﬁs-?z]qtﬁﬂolﬂzﬁb@ﬁ)ombﬁhhu@ir@oa ndol o[ 2, 3 a]
qui nol i zi n-2-yl) - propan th -nmethyl -1(X, 2(3,3(3,4,6,7,12, 12b( 3-
20 oct ahﬁihjd 1,861,607 2232b@q’giahyﬂrpmdnﬁ)12 §1ajlqmmlixah%+yl)-metétamu 11, 2-di nethyl 1

a, 213,33 f cta r0| a zine, 1,2-dinmethyl-

o 4, Gy 1%%552 o R G B B R s A e Spptic d

(1 et A -

(2 30y, SEuGh Py S Gty ]2 aﬁy%z 2 2bproealyydzo-tndololz - alguinoliziar o)
or 1- (3' 210 Ry 6TRS, mB(iZaletHSEIlfB{?s 4.6, %181%bBodtahydro-indolo[2,3-a]quinolizin-

12, 12b( 3- oct ahydr o-i ndol o[ 2, 3- a]qU|noI|Z|ne- 25 6 f 3-carboxylic acid
met hyl ex-@p-ethifhel, 2€2orst 1203563,6 ‘e, Bibe-ordahy drchimdplol[ 2. 8wil qujnotzami2ngs: The

o1 oup, |+ REPEPE A Dy DB, P g e o m

b I I 03/ 082866
peT) A1 03/ Ay ATR BRI ER -GN L i1 B oS, BT AURHE 13 e 20
gr oupo Thetdh@dmm(iﬁbfmhmukndhzm a@l)aﬁmm,ds aaykel p-dasetych or as part of

anot her groug refers to a straight or branched carbon chain having 1 to 6
car bon at B.,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine, 1,2-dimethyl-

1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1p-ol, (1-ethyl-2-methyl-

1B,2B,3P,4,6,7,12,12bo-octahydro-indolo[2,3-a]quinolizin-3-yl)-methanol or 1-f3-

Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizine-
25  6P-carboxylic acid methyl ester.

The terms employed herein have the following meanings:

The term “halo” or “halogen”, as employed herein as such or as part of

another group, refers to chlorine, bromine, fluorine or iodine.

The term “carboxyl”, as employed herein, refers to a -COOH group.



Representati ve exanples of (C -C6)al kyl include, but are not Iimted to,
methyl, 5 ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,

t ent - but yWo op/ogased yl , i sopentyl, neopentyl, n-hexyl, andPCh&H3/0dess The
term"(C2-C6)al kenyl ", as enpl oyed hﬁéEl n as such or as part of another
group, refers to a straight or branc d chain radical having 2 to 6 carbon
atoms, and cORE&TA M¥o( s camleyied hetsiy refprs te 40 TRLSP™R-m " ( C3- C7) cycl oal kyl ",
as enployed herein as such or as part of another group, refers to a

saturated cychipg ‘F O ERPRABA AL sdch 6r & paRTRBAE
Representati v}eTlhe;éaHﬁi (ggﬁ%%%gylg aoa ng’ I ncl tﬁldeS %ut a?rg not |i fr:ﬁ ted to,

cycl opr ogydup, cqfcdscb@atsgralght:qrddrmbm wrbomghaimhmyg ] tareprboreatoinge. The term

"(C3-C7) ¢ycl oal k I(CI Y her fers a (C3- 15
C7) cycl 03/ RS e‘bt? cxa C?%f’ q%ﬁégaﬁgﬁy&nﬁp ’plf}gﬁ" d Gt\ 16m ﬁ ?t%ﬂt nol ecul ar
moi ety J@L&Qﬁro@yi GbpRpyB iyl Qi obinyl, a-stef1] REchihgr ﬁ_upentyﬂhsbpmvyrn raryl”
as enpl oyed herein as such or as part of another group, refers to a
nonocyc! ingopnty; eyiexylcangrtberdiké-c group containing 6 to 12 carbon atons.
Represent ati ve exanpl es of aryl include, but are not limted to, phenyl,

napht hyl, and 14¢Q.4hed,i ?qulke-ﬁ?ﬁ as%ﬁfﬂ g&&ﬂe&%a%&'&zh"maﬁaﬂmoyed her ei n

as such or as part of ano efers to an aryl group, as defined
her ei n, ppgndeferstto atstrelgbmrémnchcrldmnmdmahhnvatgﬂ tchd carhdn atamE CIndCo) al kyl
group, as defi.ne erlgli . c'll'h)g term "aryl oxy", as enployed herein as such or
as part GPI&HILS Eg"’“ 5 refers to an aryl group, as defined herein,
appended to the parent nol ecul ar noiety through an -0- group. The term

"ar ylioClL- C6) althexym «(@s-G Ry’ ey @hplogs iessih a0kuchsorpapirtof  anot her
group, refers to an aryl group, as defined herein, appended to the parent

mol ecul arnaBRBERPUPHEREHIP F5raed c)isydseFagPs SIPUPLENGRERHSE fer ein. WO
03/ 08286% &er S'i@%%%&@%% e pTééeoftcgaH%lgﬁ d}{#lﬁefé{ gi}ﬁar%))@ﬂnlﬁ}f&d tc2S enpl oyed

her ei n, an ary oXy = grou ef I ne erein, appended to the

par ent rrmlyelopf@yl epclebutyt, byderghtyhrey€lchexyDahndltheylikegr oup, as defi ned herein.
The term "aryl (G - C6) al koxy(Cl1-C6) al kyl, as enpl oyed herein, refers to an

The term “(C3-C7)cycloalkyl(Ci-Cg)alkyl”, as employed herein refers to a (Cs-
15 Cy)eycloalkyl group, as defined herein, appended to the parent molecular moiety
through a (C;-Cg)alkyl group, as defined herein.

The term “aryl”, as employed herein as such or as part of another group,
refers to a monocyclic or bicyclic aromatic group containing 6 to 12 carbon atoms.
Representative examples of aryl include, but are not limited to, phenyl, naphthyl, and

20  the like.

The term “aryl(C;-Cs)alkyl”, as employed herein as such or as part of another
group, refers to an aryl group, as defined herein, appended to the parent molecular

moiety through an (C;-Cg)alkyl group, as defined herein.

The term “aryloxy”, as employed herein as such or as part of another group,
25  refers to an aryl group, as defined herein, appended to the parent molecular moiety

through an -O- group.

The term “aryl(C;-Cg)alkoxy”, as employed herein as such or as part of
another group, refers to an aryl group, as defined herein, appended to the parent

molecular moiety through an (C;-Cg)alkoxy group, as defined herein.



5 aryl (O -C6) al koxy group, as defined herein, appended to the parent

nol ecul ar nmoiety through an (d -C6)al kyl group, as defined herein. The

t erm " hydwoxg/0828a6 enpl oyed herein as such or as part of @e®tENESr00gISOUp,
refers to an -OH group. The term™ hygraoxy((} -C6) al kyl ", as enpl oyed herein
as such or as part of 10 another group, refers to at |east one hydroxy
group, as def iiMederReraYIRXY Gpleridied: ssemploysd hsredh refgts ta @0 12BHO%bi ety t hr ough

a (Cl- CG)(%?{)\%%% ?{(ﬁﬁéﬁyhe%?%g@?érgﬁd t§Vle afnt RBRCERE Mo fﬁﬁ(}){ g%(ﬁgrrk%ts h)(;r |

hydr oxy( i ncl t arenot limted to,

2- hydr oxy@&paikyl, grdnhysldefinedthieydin. 3- hydr oxypr opyl, 1-hydroxypropyl,
1-met hyl - | - hydr oxyet hyl, 1-nethyl-1-hydroxypropyl, and the Iike. 15 The

term "hal o( CL-6) al kyl " | in refers t
nal ogen. a5 ddPE G MEATRCORRERRG TOR 0 BT RE AstLaUEl O B! et y ¢ hr ough

a (Cls Cayalkye amkeiperodp, MaferinedhdieCigbendins esepiraitnysle@iaTRbiey Of
hal o( Cl1- CG?;SI 13léy?) iﬁ%%dg, buetl are not 1:Iﬁ)lelrln ted to, rfI uorgmet hyll,e@

di f | uor orfBrogh an {G-Ep)alkybgretpyas definedhreipoet hyl , 3- bronopropyl, and the
| i ke. 20 The term "am no", as enployed herein as such or as part of another

group,  referspl Qe “l‘l{}’ﬁi?o&%r’,%%mg-[&%ggﬁﬁg asYLR Bt %Eéﬁaa%@fgéggwé g3, €Tl oyed

herein, refers to an group, e end t he
par ent nukfecsoan 4QH etoppt hr ough a (Cl- C6) al kyl group, as defined herein.
Represent ati ve exanpl es of am no(C -C6)al kyl include, but 25 are not

limted to, 1 thyl,, 2-am thyl, 1-am >t hy | -am I, 2-

aln‘imnogr op;c/) |, aihg%qeﬁbﬂﬁ'fiwc,y(@%gﬁ(ﬁ; zl?siemlﬁigéi{}%%n} X%%%g Qr%gs B?@égp%e term

"moNgo Orandtiefdroth) efdkyloaildaet oneds daixp! dad\ @i ha®irs ug nded&s part of
S ',

anot her group, refers to one or two (CIl- irg}kyl gro.uepéJ as defined
herein, thAppapddaolegluruoistBrrughyl(ecllsikyhaioupyastdefisedyheraii ani no group, as

defi ned i et akl X - i C6) al kyl am no
el ude, e Bad e SRR oS BRI Ir o RO a St bl D
et hy! amitndrosgirbitiyare nalropjedny iahyduaxyeliyl ok oprafye nykanprpy
i ethyl amj no, N-et -N-nmet hyl am no, and t i.ke. . The term "nono- or
di (d - CG)]aWQW}iM%Wg etbih drst yl,‘l‘g)édr%’%ﬂr?ﬂk’icf‘nﬁél?ee]iﬂfﬁ' refers to a nono- or
di (C1- C6) al kyl ami no group, as defined herein, appended to the
15 The term “halo(C;-Cg)alkyl”, as employed herein, refers to one or more
halogen, as defined herein, appended to the parent molecular moiety through a (C;-
Ce)alkyl group, as defined herein. Representative examples of halo(C;-Cg)alkyl

include, but are not limited to, fluoromethyl, difluoromethyl, trifluoromethyl, 2-

chloroethyl, 3-bromopropyl, and the like.

20 The term “amino”, as employed herein as such or as part of another group,

refers to a -NH, group.

The term “amino(C;-Cg)alkyl”, as employed herein, refers to an amino group,
as defined herein, appended to the parent molecular moiety through a (C;-Ce)alkyl
group, as defined herein. Representative examples of amino(C;-Cg)alkyl include, but

25  are not limited to, aminomethyl, 2-aminoethyl, 1-aminoethyl, 3-aminopropyl, 2-

aminopropyl, 4-aminobutyl, 1-methyl-1-aminoethyl, and the like.

The term “mono- or di(C;-Cs)alkylamino”, as employed herein as such or as
part of another group, refers to one or two (C1-Cg)alkyl group(s), as defined herein,
appended to the parent molecular moiety through an amino group, as defined herein.

30 Representative examples of mono- or di(C;-Cg)alkylamino include, but are not



5 parent nol ecul ar noi ety through a (Cl-C6)al kyl group, as defined herein.
Representati ve exanpl es of nono- or di (Cl-C6)al kyl am no(Cl-C6) al kyl

i ncl ude, Wwoto3/osx8es not |limted to, N, N-di net hyl am nonet hyl PCT/FI103/00255

NN- et hyl am nonet hyl , N net hyl am noget hyl , N-net hyl am nopr opyl ,

N- et hyl - N- net hyl am nonet hyl, and t helS | i ke, 10 The ferm " (Cl-C6)al koxy"
enpl oyedlimdtedithmathytamino.sthydaming, propylagng, Ratylanypeydyme 80:t 9 a
(C1- C6) al,kyl . as def i.ned; 0. o the parent nolecular noiety
t hr ough %Wﬁly&mlg‘%’bﬁﬁ%ﬂ}%g]p‘gg@glﬁ‘ é?‘?\%&@%g%pﬁt es of (Cl-C6)al koxy include, but
are not limted to nethoxy, ethoxy, propoxy, butoxy, isobutoxy, sec-butoxy,
tert- butoxy, Thatrintiendnoker dilG-THelkymimd(CTCRAT, ko gpplyedbyEiky| ", as

| d h i t, f t , t | t
one. (L1 oty oup CasIaub e piapd R R AR deh ol 2 ' o2
mol ecgl a@aﬂ%ﬁﬂ Rb¥chibf RURR tﬁfbugﬁja&@@mhdwl (gﬁﬁ@l,l@s dedmed@éiened her ein.

I f (d-C6)al koxy(C

Representati ve exanples o 1- C6) al kyl i ncl ude, gut are not

|
limted Represtitatioqersemmples obmeosyerediiyrCo)alkpanpn kyl mclidgo®fet hyl , 3, 3

20 di net hox opyl,,. 2.-4-di - & i erm

" hydr oxy & X@Pﬁye%%wﬂhgrsngg%?ﬁ%gﬁgﬁg ei’]gl d%%@%%ﬁ%geﬁgg’ Igar t of another
group, r efe@kgarhRoathiy drexthyituproms, Mefliyhddmbtykiminormghehdetitheo t he parent
mol ecul ar_noi ety through an (C -C6)al koxy group, as defined herein. The
term "hydikexy(d - 06) al koxy(C - 06)al kyl, as enpl oyed herein, refers to a 25
hydr oxy(C - C6) al koxy group, as defined herein, appended to the parent

nol e%’l ar  mMhGL YerkiW@UED afddx (€ hs CRibfd el he@iPasuciaer sefarnsfdnbeeei n. The
term "carbanmoyl ™, as enployed herein as such or as part of another group,

refers t@raup, GOMsiZo g(GuBs)alkyk as definedrhsrrin, appended ¢t heppreat PleCEPhamoyl ", as
enpl oyed herein, refers to on A - alk s defined
her ei n, %%Wd‘g‘@uglba? h(Z' %3?%3{%%%3%’@8%@%%1 g?%%@gg%‘%z l’rjrlé[)tflecul ar

noi ety t hropethingitedDIGRhdxXy, cth6Xs, pesponp, buRens; asbuibay,isvebewapptes of  nmono-
or di (Cl-Co)-al kg/l carbanoyl include, but are not limted to N

net hyl camvsmyyand thedikery| car banoyl , N propyl car banoyl ,
N, N- di net hyl car banoyl, N, N-di et hyl carbanoyl and the |ike.

16 The term “(C1-Ce)alkoxy(C;-Cg)alkyl”, as employed herein as such or as part

as

of another group, refers to at least one (C;-Cg)alkoxy group, as defined herein,
appended to the parent molecular moiety through an (C1-Ce)alkyl group, as defined
herein. Representative examples of (C;-Cg)alkoxy(Ci-Ce)alkyl include, but are not
limited to methoxymethyl, ethoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 3,3-

20  dimethoxypropyl, 2,4-dimethoxybutyl and the like.

The term “hydroxy(C;-Ce)alkoxy”, as employed herein as such or as part of
another group, refers to a hydroxy group, as defined herein, appended to the parent

molecular moiety through an (C1-Cg)alkoxy group, as defined herein.

The term “hydroxy(C;-Cs)alkoxy(C;-Cs)alkyl, as employed herein, refers to a
25  hydroxy(C;-Cs)alkoxy group, as defined herein, appended to the parent molecular
moiety through an (C;-Ce)alkyl group, as defined herein.

The term “carbamoyl”, as employed herein as such or as part of another

group, refers to a -CONH; group.

The term “mono- or di(Ci-Cg)-alkylcarbamoyl”, as employed herein, refers to

30 one or two (C;-Ce)alkyl group(s), as defined herein, appended to the parent



5 The conpounds of formula | and 1A IB, IC, IDand IE, as well as the

phar maceutically acceptable salts and esters thereof, are referred to bel ow
as the cwopowsasss of the invention, unless otherw se indi earau3/ihs
invention i ncI udes within its scope a é t he possi bl e stereoi sorrers of the

corrpounds udi n tri one and E isoners and trans
10 i soner B %P'ggﬁ ”El%?)réy?% é’r' Cor §g}“BZ§8W8§e§taélﬁae}é rs.

Fur t henor f:honbher dl(@\tegl)tMQﬂCArBﬁhésdqmadb bhiSars a6P@hed t A-he i ndi VI dual

i soners and any m xtures thereof, .g. racem c mxtures. The individual

i somer s niptisecasbamaey ob-cthylasgpanes], Mm&bpﬂmmomb N Ndimethglcpbemeylf t he

starting Vi separated after the preparation of the
end conpozlﬁﬁé%é#étc lc%BaﬁlQ?angﬁv@%fl onal separation nethods. 15 For the

separation of optical isoners, e.g. enantioners, fromthe m xture thereof
t he c®nventi offat compabndsiod formatalcaid, IAeIIg I Imamd at wellystiel | | sati on, may

be used. har maceut.i cal | taple s acj d dd|t| n salts wth
ot b or ga RIS ALY GerrPiEb e RO s tarb Rk AT s bFo! 1 (oY

phar WCGUEb&?b&xdsW'ﬁ’ié inPtdtioR Jun1&% ¥R Re Hdiddigpe salts include chlorides,
brom des fates, nitrates, phosphates, 20 sulfonates, fornates,

tartrates, naleates, citrates, benzoates, salicylates and ascor bat es.
Phar maceut i cal Tje dveapempcldesvithia its\saens Abibr pessile sterpgisomsrsaidhar ed by

Known mﬁ@ Iﬂg %ﬁdsgﬁgﬁu@{%@&%{cﬁ%&é’ s tae}é%én%% Eoﬁ}%ﬁd@s LAl e conventional

in the Ical's an retan har macol ogi cal
propeifdi essoﬁfers)halcfaqﬁfeal isamens, dNanlidsteredndig amkamhememf Fmthmm,sther s include

esters of  aliphati aromatic 25 al ,oh ls, e.q. et h r opyl
i sopr opyl }HVBHPW ne %’Gﬁﬂ’c 1§ scopgboth th é F’Fglaf Bppe ’giﬁ"‘fr}{%ny ﬁ%’ft@F ﬁ/ef’f"l‘éflocorrpounds
of the i ”E%Fde@ﬂu&ﬂkt@x‘és pfﬁ%ﬂﬁ‘&ﬁﬁluéﬂ%rﬁ%%ﬁp%e%tﬁﬁ&ﬂfsﬂi geto the methods

known in t literature using suitable starting materials. The starting
mat eri al sconﬁesrpondnuga@melﬂ,c foinds frible Naing neadenied OT thel mypydespabicd alier can be

pr epar ed ! 30 var t synt.he routes. known in th
F For at ur e begpridiin B¢ YofborSPEPH efebmELs Forl MR R0 ab Bt ar nes of
formihg ( Fbl) theRe PaA S SCEptiCT T4 dnhd2 /0 2hMmtioderd\ifdm e Inikture thereof the

conventional resolution methods, e.g. fractional crystallisation, may be used.

Pharmaceutically acceptable salts, e.g. acid addition salts with both organic
and inorganic acids are well known in the field of pharmaceuticals. Non-limiting
examples of these salts include chlorides, bromides, sulfates, nitrates, phosphates,

20 sulfonates, formates, tartrates, maleates, citrates, benzoates, salicylates and
ascorbates. Pharmaceutically acceptable esters, when applicable, may be prepared by
known methods using pharmaceutically acceptable acids that are conventional in the
field of pharmaceuticals and that retain the pharmacological properties of the free
form. Non-limiting examples of those esters include esters of aliphatic or aromatic

25 alcohols, e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and zerz-butyl

esters.

The compounds of the invention can be prepared analogously or according to
the methods known in the literature using suitable starting materials. The starting
materials of formulae II, Il and IV are commercially available or can be prepared via

30 avariety of known synthetic routes known in the literature.

For example, the starting materials used are arylalkylamines of formula (II)



(::Lx (11) wherein R1 is as defined above and X is NH 0, CH2 or S. Wen
Xis 0, the amnes of formula (11) can be prepared, for exanple, according
to the prwoesmsmsecl osed in the U S. Patent SpecificationPRo/FIe8/0piB, 504. 5
Wien X is CH2, the conpounds of formgha (11) can be prepared as described
inJ. Merl. Chem 10 (1967) 856-859. Wen X is S, the conpounds of fornula
(I'l) can be prepa oxyI ation of the corresponding
3- (t hi anapht en- 3- 2 Other starting materials used are

: y ORL1 R3 (Il1l) 10 wherein R3 is as defined
above and R11 s CH o | ogen. Furthernore, the starting materials used
are conpounds of f (v OYl-~z RRR RAR R5 (I1V) wherein
R3-R7 and Z are as defjped above and Y is 0 or NH Conpounds of fornula
(1'V) can be prepared actording to the nethods described in Tetrahedron 33
15 (1977) 1803-1808. Anal ogously, the corresponding acid chlorides can be
used instead erdiaR1386$ dérie@hbovd @ XRE RHJORBIR@E® a i ng, conpounds of
formula (1V) are obtained by the partial reduction of their corresponding
anhydrides. WD 03/082866 PCT/FI03/00255 21 In general, the conpounds of
formula (1), WibereXs R, the aginespf prnmila dhyrapbe pprnafrsy Y e¥agPleanal ogously or

accordi ngacg&d}n%etoftﬁé ]:I)r%\ésg QisCRAH iR B! %nt’LSpecm{%Hi?N%. £7N53504.
5  When X is CHy, the compounds of formula (II) can be prepared as described in J.
Med. Chem. 10 (1967) 856-859. When X is S, the compounds of formula (II) can be

prepared by decarboxylation of the corresponding 3-(thianaphten-3-yl)-L-alanine.

Other starting materials used are compounds of formula (IIT)

0
Ry
R,
(1)
10 wherein Rj is as defined above and Ry; is OH or halogen.

Furthermore, the starting materials used are compounds of formula av)

wherein Rs-R; and Z are as defined above and Y is O or NH. Compounds of
formula (IV) can be prepared according to the methods described in Tefrahedron 33
15 (1977) 1803-1808. Analogously, the corresponding acid chlorides can be used
instead of lactones (Y=0). When R and Rs form a ring, compounds of formula (IV)

are obtained by the partial reduction of their corresponding anhydrides.



\' NHZ + ~

6 RS

| ast st ep,
enam nes (VI1)

/ RI XOXR3R RL (1) (111) (v) R3 Nz 9~~ N\ R

XRXR

R31MD(VI) S N-zR7 XR6R RL3 ODR4 R5 5 wherein Ri1,
R3- R7and woans®szs6 def i ned above. According to the reacti oRCTOIG3®02TS
I, alkylation of amines (Il) with cogpounds of formula (fil) gives

whi ch to |
b bchier - Nap: eloFRTAt 3'8?%%@?‘8%%&1@ b BN RSB S
conpounds padpafedred! lafalodduslyt @ dce@dingwb tHe fbllSwilichadctioh kéegse 1:under basic
condltlons as described in Gazz. Chim Ital. 111 (1981) 257-267. In

ngounds of fornmula (1) are obtained 1) by oxidation of

schene
am des

by
OW ng

t he

TIPf‘g potassi um i odi de, iodide and air or 2) by reaction of

enanm nes (VII) with fornmal dehyde in presence of Hunig 15 base at 60C.

Anot her route for preparing conpounds of forrmula (1),

CH2 or

10

15

S,

is illustrat 1(]1Hschems\ WO 03/ 082866 __PCT/

2

\ + Ru —_— OJ7 —
X
R R,
R 3 vV R
' m am 4% 3

N
@EQ; —
X
R
R, R,

wherein Ry, R3-R7 and Z are as defined above.

According to the reaction route of scheme I, alkylation of amines (II) with
compounds of formula (IIT) gives amides (V) which are converted into enamines
(VID) via beta carbolines (V) by Bischler-Napieralski reaction followed by ring D
formation by allowing compounds of formula (VI) to react with 1,3-dihaloalkanes
under basic conditions as described in Gazz. Chim. Ital. 111 (1981) 257-267. In the
last step, compounds of formula (I) are obtained

1) by oxidation of enamines (VII) using potassium iodide, iodide and air or

2) by reaction of enamines (VII) with formaldehyde in presence of Hiinig

base at 60°C.

Another route for preparing compounds of formula (I), wherein X is NR», O,

CH, or S, is illustrated in scheme 2

ein Xis NR2, O,



22 Scheme 2 OY~ \ N2 z XR3RT RLRE R6 (II) (IV) /OHz Nz ex NH
R7 _r~R6 XR6 (MIl) RBRRRRL~-RB3R5 \ N-zR7 /| XRRE R3I R R5
(1) wher ewp 0X0886NR2, 0, CH2 or S, R -R7 and Z are as def Pogtri@mwosss. | n
schenme 2 arylalkylanlnes of fornula.(i% wherein Xis NH, 0, CH2, or S, 5
are reacted wth co ounds of fornul or the correspondi ng acid

chloride, to FRean des (VIIl) as descrl bed in Tetrahedron 33 (1977)
1803-1808. The Bi schl er- Napieral ski cyclization of the internedi ates
(M11) leads to enam nes—(1X) which are converted into conmpounds of

formula (1). The

rrpundleqf for 1\)z wherein X is NH, can be

al kyl ated with { \halides4+n th presence of _assuitable base at room
tenperature (He 1190) accordi ng to follow ng
schene 3: WD 03408 86§ PCT/ FI 03/ 0025 . Scheme 3 Nz R R2l, base Nz R 7
N R !

wherein X is NR,, O, CH, or S, Ri-Ry and Z are as defined above.

In scheme 2 arylalkylamines of formula (I), wherein X is NH, O, CHa, or S,

5  are reacted with compounds of formula (IV), or the corresponding acid chloride, to
give amides (VIII) as described in Tetrahedron 33 (1977) 1803-1808. The Bischler-
Napieralski cyclization of the intermediates (VIII) leads to enamines (IX) which are

converted into compounds of formula ().

The compounds of formula (I), wherein X is NH, can be alkylated with
10  alkylhalides in the presence of a suitable base at room temperature (Heterocycles 27

(1988) 1179-1190) according to following scheme 3:



~NR HRRRRO RIR R R RRRIR (1) (1) wherein RI-R7 and Z are as
defi ned above. A further nethod for preparing conpounds of formula (1) is
il lustratwo o3ns82866 scheme 4. Schene 4 Br QN R H i (X) +BCTNI03®@e25/ N RL H
RLH (XI) (XI1) N @NHR6 1 RR5¢ (XIIl) (1) wherein R2 is BOC and
Rl, R5 and R6 guf as; defined above. In scheme 4 pyridine is alkylated with
tryptophyl bromdes (X) to give 1 O pyridiniumsalts (Xl) whose parti al
reducti on gives conpounds of formula (X I). WO 03/082866 PCT/FI03/00255 24
Protection of conpoundsg formula (XI1) using di-t-bytyh dicarbonate under
basic conditions_give unds of fornula ( :

reacti on of the oObtai i &pkebasand t he
y ofR Tor € 1) .

McOH HCL yield

wherein R;-R7 and Z are as defined above.

A further method for preparing compounds of formula (I) is illustrated in

5  scheme 4:

Scheme 4
Br N,
>
\ + l —_—
N Z
R, H
X)
AN /4
\
R, H
(XI)
N
N
N
'
RZ

(X1m)
wherein R, is BOC and R;, Rs and R are as defined above.

In scheme 4 pyridine is alkylated with tryptophyl bromides (X) to give

10  pyridinium salts (XI) whose partial reduction gives compounds of formula (XII).



5 A further process for the preparation of conpounds of forrmula (I),
wherein X is O, Sor NH R and R3-R8 are as defined above, is shown in

t he fol | owmbrgosshene 5. Scheme 5 RB Rg N R7 N R7 R6 X RGTRI0301¥) R4 Rs
Rl R4 RS R8 (+ isomer) (XV) NR7/ %Rs R RI RA RS m10 In scheme 5
oxi dat i ve myebiignbi @nsfundebf 16ahlMex e Wk iG] ic according
to the nmethod descri belg;uinn Het eroc$cp3e<s§%%m( %gﬁtﬁé‘ﬁﬂébﬁa&%ﬁ‘g‘#\%él‘énam ne
(XV) . Thi sopditiensreivesacempeimndp ef forindlaAXdo The PelkmedskiPotief ehdthdEede as in
schenme 1 Jeguced with sodi um borohydr.ide t jye. compounds of fornmula
(1). 15 A (?Duarl{l%dglﬁgeﬁ@fswg%s%‘?ﬂﬁr & aﬁﬁxﬁﬁ%&ﬁw yfegﬁ?mﬂ%’n{PP)‘?dSvmer ein R6
and R7 faffoalo@, is illustrated in scheme 6: WO 03/ 082866

PCT/ FI 03/ 00255 25 Scheme 6 R3 CH3CH2ZOOC N \ \ / (XVIn X R R R3

COOCH2 Xvi XV
%HS ( )A %urthelly%)rocess for the preparation of compounds of formula (I), wherein X

is O, S or NH, R; and R3—Rg are as defined above, is shown in the following scheme
5:

Scheme 5

Rq
N N R
\ * \ 7
R —_— \ —
X 6 X R
R, R R; R, R,

(+ isomer)

XV)

@

10

' In scheme 5 oxidative cyclization of derivative (XIV) with mercuric acetate
according to the method described in Heterocycles 32 (1991) 489-497 gives enamine
(XV). This intermediate can be oxidized or treated with formaldehyde as in scheme 1

or reduced with sodium borohydride to give compounds of formula (I). -

15 A further method for preparing compounds of formula (I), wherein R and R

form a bond, is illustrated in scheme 6:



Q\ NX R R3 CHZOH mwherein Xis NH and R3 is |lower alkyl. 5 Applying
the nmethod described in J Og. Chem 52 (1987) 353-356, the

het er o- DiwD3M8xe¢ reacti on of 3, 4-di hydro- (3-carbol i ne (RCT)FIag0ES5di ene
ester (XVIl), prepared by the Wttigogeaction as described in Can. J Chem
65 (1987) 670- %8éme® ves conpounds of formula (XVII1), which are then
reduced to al cohols of fornula (1). 10 A further nmethod for preparing
conmpounds of formula (1) is illustrated in scheme 7. Schene 7 N.z Nz R7
RIBMpgx R7 OX OH Ri R3 R12 1 R3 RI% R13 (XIX) rn 15 wherein X, Rl, R3,
R7and z are as defined abpve. R12 can bejl or OCH3 and R13 can be an al kyl
or aryl group. V\DO3/0 ﬁﬁ%‘&i{ljﬂ) 5 26 In/schenr 7, conpounds of
formula (Xl X), 1% H aré pxepgared 2 2QCT i | {n J. Chem Soc.,
Chem Commun. ( - 2318, and_conpou g (XIX), ywhen R12
is OCH3, are prepé eXas described in J Cher=Sow (C 1971) 736-743.
Conpounds of foRrula (X X) are reacted witiR,Gignardgrfe 5CHp 5 give
conpounds of formul a When R12 in formula (X is H the other R13
group in formula (I s also H A new nethod to (5 gBare certain conpounds
of formula (1) is showm in schene 8.

wherein X is NH and R; is lower alkyl.

5 Applying the method described in J. Org. Chem. 52 (1987) 353-356, the
hetero-Diels-Alder reaction of 3,4-dihydro-B-carboline (XVI) with diene ester
(XVID), prepared by the Wittig reaction as described in Can. J. Chem. 65 (1987) 670-

682, gives compounds of formula (XVIII), which are then reduced to alcohols of

formula (I).

10 A further method for preparing compounds of formula (I) is illustrated in

scheme 7.

Scheme 7

(XIX)

15 wherein X, Ry, R3, R; and z are as defined above. Ry, can be H or OCH; and
Ry3 can be an alkyl or aryl group.



Schene 8 10 N-z Nz QXX 0 RCO RLRBR3I OV OV (XX) (XXI) N"z Nz X
/ XOH R R3 R4 Ok R R3 R4 (XXIl) (1) wherein X, RlL, R3 and z are as
defined awowa/0s®iél is a | ower al kyl group. |In schene 8 teCcramysdoaydyri di ne
(XX), prepared according to the nethog 15 described in J Chen. Soc. (Q)
(1971) 736-743, | r hﬁﬁ’% ] 0 i pon (XXI).
This anion i SBIQI SE?/?%?Z’d&a gﬁsg%ﬂggtrgﬂ? @t}?ygﬁg?lggzﬁ\ﬁf ﬁreg%riggart@%hsgi ve
conpoundsdestribat imd &7éM08dc),.Clired dovinom. GO95YA17)2348 ind dosdpedndhefn af f or ds
conmpounds_.of fo a. (1., Th solution.of .the racem ¢ cogpouynds of

Formil a ¢ opmula ). Suletti i rOCHE e Bisoaitd s e Bohiedi M. Lofmpounds of
fornul a ()97 M35-14% ConfHorfdLEfFoEABEX )% feactdt Xith' Grigard fb%géﬂt% with an
optically active acid such as D-tartaric acid, dibenzoyl- D-tartaric acid,
etc arfd bgive epapeurdsef éarmub(lHiVikeneR e di Swmila(XdK) B stha bfhier Ris graup WO

03/ 082866, Pﬁﬁlﬁh?@/@%&ﬁ 27 1t is obvious to a skilled person that, in the
above reaé]tions, ny starting material or internediate can be protected,

i f necessary, in manner well known in the chemical field. Any protected
functional i ty Asesubshodenpieyardeqtan eahpainids obfouswikl (I) iseloverin 5 1t shoul d
be noted that the above described synthetic routes are neant to illustrate
t he prepa?cé‘FF‘Sﬁ' of the conpounds of the invention and the preparation is by
no nmeans limted thereto, i.e. other synthetic nmethods which are within the
general know ¢gdgemedd a skilled person are al so possi ble. The conpounds of
the invention may be converted, if desired, into their

10
N/Z N/Z
@E% o
— — C ————
X 0] X 0
R] R{ R{ R/
OMe
XX)

OMe
(XXD)

(XX @

wherein X, R), R3 and z are as defined above. R4 is a lower alkyl group.

In scheme 8 tetrahydropyridine (XX), prepared according to the method
15 described in J. Chem. Soc. (C) (1971) 736-743, is deprotonated with a strong base to
give anion (XXI). This anion is alkylated and subsequently cyclized with acid to give
compounds of formula (XXT). Reduction of (XXII) with LiAlH, then affords

compounds of formula (I).

. The resolution of the racemic compounds of formula (I) can be performed, for

20  example, by converting compounds of formula (I) into their diastereoisomers salt
mixture by reaction with an optically active acid such as D-tartaric acid, dibenzoyl-

D-tartaric acid, etc and by separation of the diastereoisomers by crystallization.



10 pharnaceutically acceptable salt or ester formusing methods well known
in the art. The present invention will be explained in nore detail by the
fol | o ngwoesasaskes. The exanples are nmeant only for ill uSCTaT3MY235Ur poses
and do not limt the scope of the ijavention defined in clainms. EXAVPLE 1

15 1-Propyl -4, 9-di hydr o- 3H—p car bol i 0 ggS.O rrrml 1

di szol ved i n HEpobyiousfto askyled perseythat, “éﬁﬁ g ?ﬁ%o(lgzméfs art?rF% t L%/p?\a[)nu?grrlis

\6/:/;'5 f:’\’?f%fae \Q'lgr 1%%%9(1151” %I?Be ?fo@éAfg E‘E@S dnm%Dr{e)Qéssfry[ﬁn rﬁ’e%nn@[GNell hﬁowleﬁcﬂhbon m xt ure
o] r am ne t

mel t ed. Jﬁbﬁmlﬁalﬂel&ﬂmmaibadd atncNOTalint Sklbﬁﬂlu‘?lﬁ p@DTQWCIEPda‘P%Z%IrI? St whi ch was

tenperature. Water formed was renopved using a Dean-Stark apparatus. The

nel t aft8¥gBol i ng was mixed with 120 m of toluene, 23.5 m (257.7 mmol)

of freshly distilled phosphorus oxychl ori de was added and the reaction

mxtuge was fiehhyBd nbRH titht fhe abdee 8esctibédsyntirtic exmegsara ednt tn vac
the dark oil was mxed wth 20% sol uti on of aceti¢._.acig t%u;n a‘rll'ﬂe

; g 1y| d wadlisiratedhepreptrntiemef the gompounds ebthe Im¥HPT ARt (g SRS 1°8|1T< ine with
» 5‘6""2“’?1'0 %@@h%g{?gt)é% ﬂlgere"f@ qer otﬁgpﬁnﬂ%tlc Aneh R trdat £6 widhirhthd igefdralr onet hane (3
X ) or’gani ¢ phases were dried over sodiumsulfate, the
rying aggekledssof a sitiRsdsbrainfaranido pbeitié.l trate was evaporated to give the
Ei: E:LIeo?gg?lﬁgd /vvh![ﬁh vvias purified by colum chromat ography (silica gel,
ne/ met hano .9). .30 NVR 1. t. 2
2. 87 The compgundg °§31 36“&‘961 may}’e(?Bn‘g"Q%eé i dg@zfﬂo ﬂ“‘%&sﬁim( br H)s iH? .6

(t,
08 Rl dall %é& %51% R% Mer 3R ubidg Wethols vel LIV, g
(100%) %ggé? /‘é 9 S§ 1r| so]fbutyluél Q%eél hydre(a) SHglggr?ebng?r?e %’ﬁéel

procedure of exanple 1 was r epeat ed, t that .i.soyal
used i nst ead Jheprdsartyinyaatige vall brpl a’@eégp pgre ‘%ﬁ)ﬂ byzaé gﬁhﬁng% ‘ \3624 (5d

2. 86 g@?]fs l(_)ﬁl}fo/%xaﬁl%g%ta 1131%%% onl fgpﬂlﬁst@z&nfgrﬁurﬁd'&s and @ndt PifmisthelH) .  MS:

226 (16%°" 69 (139%) .
scope of the invention defined in claims.

EXAMPLE 1
15 1-Propyl-4,9-dihydro-3H-B-carboline
8.00 g (50.0 mmol) of tryptamine was dissolved in 150 ml of ethyl acetate
and 4.80 ml (52.0 mmol) of n-butyric acid was slowly added. After standing for 4 h
at 0°C, the reaction mixture was filtered to give 12.30 g (49.5 mmol) of tryptamine
butyrate, which was melted. The melt was heated at 200°C and kept for 30 min at
20 that temperature. Water formed was removed using a Dean-Stark apparatus. The
melt after cooling was mixed with 120 ml of toluene, 23.5 ml (257.7 mmol) of
freshly distilled phosphorus oxychloride was added and the reaction mixture was
refluxed for 4 h. The solution was evaporated in vacuum and the dark oil was mixed
with 20% solution of acetic acid (3 x 50 ml). The solid was filtered off and the
25  aqueous solution was made alkaline with 25% ammonium hydroxide under cooling
and extracted with dichloromethane (3 x 50 ml). The combined organic phases were
dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).
30 NMR: 1.00 (t, 3H), 1.75 (m, 2H), 2.66 (t, 2H), 2.87 (t, 2H), 3.90 (t, 2H),
7.00-7.62 (m, 4H), 8.94 (br s, 1H).



EXAMPLE 3 10 1-Butyl -4, 9-di hydro-3H-(3-carboline The procedure of exanple 1
was repeated, except that n-valeric acid was used instead of n-butyric
aci d. NVR¥OD3/08e86s , 3H), 7.00-7.62 (m 4H), 8.64 (br s, 1HCT/FIE025326
(18%, 211 (18%, 184 (100%, 169 ( 15 EXAMPLE 4

1- (2- Met hyl - but di h dr o- 3H—1§ edure of exanple 1
was repeated, Me{géﬁt(ifi%htm -(h%h)}% Sga)iv Eg‘g@%ﬁ%)mg@ @Q% i nst ead of

n- butyrlc acid. NVR 0. 84 (t, 3H), 0.87 (d, 3H), 7.05-7.60 (m 4H), 12.2
(br s, g%é%‘ 40, (9%, 225 (10%, 211 (10%, 185 (13%, 184 (100%,
183 (14% 1 EXAVPLE 5

1- Cycl ohexyl mﬂlbt)‘liut‘}l-@9€l11hydIr(x;3Hl=ﬁ—EMd>ahhe)I i ne The procedure of exanple 1

was repeat ed, except t hat cycl ohexyl acetic acid h d i nstead of
n-butyric aci dhe pigeedure of gxanple, Wt pgpeatsdsgxcepf t @tl—ﬁov r’§§cﬁ #2H), 3.88 (m

1 5 (br s, 111). M5 266 (8%, 185 (15%, 184
(1000/5Z Pid ?%5%%5%1@@' "i%log WO 03/ 082866 PCT/ FI 03/ 00255 29 EXAVPLE 6
1( 3- 1 sopr opy| NMR; 8,98, @, PH)22.161fm; 3Hd.c2.5h(dr T @aito(t] 2H3-H39 (uithdd i zi ne
2.56 g ( 5 ) ro-1-isobutyl-3-H pyrido[ 3, 4-b]indole
(exanpl e%éo,' %%ﬁ ﬁ-@t(hglfmf'ﬂwpr opyl anmine, and 1.35 m (13.8 mmol) of
1-bromo 5 3- choropreeane Me18%5i184 010096, 160 EGa) of acetonitrile. The
m xture was refl uxed( under argon for 8 h. After evaporation of the

solvent, 20 m_ of net hanol and 1.3 g (34.5 mml) of sodium borohydride
were added. TW&E n mxture was stirred for 1 h at roomtenperature

and m of reaction mxture was extracted with
di chl'or onet ha l\é\@é@lﬁﬁ? gﬁﬁ%q%len}il}ﬁned organi ¢ phases were 10 dried over
sodi um sul f at Q“hetphﬁ:edﬁﬁéldﬁ@xﬁgpletl wasepdateddeex@dpothbt ramaletibacid iMas nsade was
instead of n-butyric acid.
NMR: 1.00 (t, 3H), 7.00-7.62 (m, 4H), 8.64 (br s, 1H).
MS: 226 (18%), 211 (18%), 184 (100%), 169 (14%).

15 EXAMPLE 4
1-(2-Methyl-butyl)-4,9-dihydro-3H-B-carboline
The procedure of example 1 was repeated, except that 3-methylvaleric acid
was used instead of n-butyric acid.
NMR: 0.84 (t, 3H), 0.87 (d, 3H), 7.05-7.60 (m, 4H), 12.2 (br s, 1H).
20 MS: 240 (9%), 225 (10%), 211 (10%), 185 (13%), 184 (100%), 183 (14%),
155 (24%).

EXAMPLE 5
1-Cyclohexylmethyl-4,9-dihydro-3H-3-carboline
The procedure of example 1 was repeated, except that cyclohexylacetic acid
25  was used instead of »#-butyric acid.
NMR: 1.0-1.9 (m, 11H), 2.56 (d, 2H), 2.85 (m, 2H), 3.88 (m, 2H), 7.14-7.63
(m, 4H), 8.55 (br s, 1H).
MS: 266 (8%), 185 (15%), 184 (100%), 183 (12%), 155 (17%).



evaporated to give the title conmpound, which was purified by colum
chromat ography (silica gel, dichloronethane/ nethanol, 95:5). NVR 1.02 (br
s, 6H), ™WO0D3082866H), 7.18 (t, 1H), 7.35 (d, | H), 7.48 (aCTHH3/00258. 85 (br
s, 1H). 15 Ms: 267 (100% 253 (20% , 197 (35%, 170 (30%, 169 (30% .
EXAMPLE 7 2-(1(X & 6 7,12, 12b( 3- %%tahydroi ndol o [ 2, 3-4a]

qui nol i zi n-1- MI!) 2 01 Toasolutlon of 190 ng (0.7 mmol ) of

1- (1.2, 3, 4,6, 12b- 2
(Tetr ahedr on é@gllzsi)prfé‘yﬁ%??gm l%llg;] Sd% ﬁqd%!)(ﬂygpghhgirogzn%ﬁ;)nee;?a?ggec
R o v s vk el

m
t enper at UEXaMM@ 2L 1(111@ N YW&@"EI'H a%%@e@ai\hég gﬁz{%ur p lgﬂp}n%ﬁ?rﬂ? e W;gom
extra teg,r Xﬂlé}&gﬂd ; so rﬁﬂsgﬁz%? i §0}iﬂ%@aégtamtrffé"qh@mtdﬂ@d/aﬁ)f@ﬁﬂb@ phases

wer e ie um sulfate, drying agent was filtered off and
the filtnaider avasn forBdpAfat evhpomt@n\oéthdwl\tent, 28 nelonfpenipanol ol LB Snvas purifi ed

b |
( z”ffo?u%%%gﬁ ofSodfmbotolyiie ydicpfy. 0 ik BARRTRELAIRaroEY ) o
(70 (st e e D es S e e g (o

(2)1( %_a 2, 3y, ?ltjrrapetm m@@x@lmﬂ?@?« 63 K a8my)-[Bregompined; EgAHC PSS VFY)‘“‘ pr opan- 2-
br omqﬁe ‘g}? 88y s ({%égg usg%!3 ﬁlﬁeg?egﬂ% %mﬂgﬁﬁﬁﬁﬁ%?g%%ymhﬁgnisggﬂ 55
I\/B » é1334?elv(C%gmraﬁh')ztc,f)s 71%?1%)1&@5 canpdlin}l, wiich Orag pﬁﬂt;l(dﬂpy adpmng. 18 (br s, 1H).
EXAMPLE g:hromatbgraphy gsﬂlzcé)gel dic lérgr%é?hanémeth(aggl /%5.5)1?70 (50%, 169 (50%.
NMR: 1.02 (br's, 6H), 7.11 (t, 1H), 7.18 (t, 1H), 7.35 (d, 1H), 7.48 (d, 1H),
7.85 (brs, 1H).
15 MS: 267 (100%), 253 (20%), 197 (35%), 170 (30%), 169 (30%).

EXAMPLE 7

2-(10.,2,3,4,6,7,12,12bB-Octahydroindolo [2,3-a] quinolizin-1-yl)-butan-2-
ol

To a solution of 190 mg (0.7 mmol) of 1-(12,3,4,6,7,12,12b-octahydro-

20  indolo[2,3-a]quinolizin-1-yl)-ethanone (Tetrahedron Lett. 30 (1989) 719-722) in 5
ml of dichloromethane at —60° C was added 0.11 ml (0.8 mmol) of ethylmagnesium
bromide (1.0 M). The reaction mixture was stirred 30 min at that temperature and 2 h
at room temperature. Water (10 ml) was then added and the reaction mixture was
extracted with dichloromethane (3 x 50 ml). The combined organic phases were

95  dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).

NMR: 0.97 (t, 3H), 1.30 (s, 3H), 4.69 (br s, 1H), 7.00-7.50 (m, 4H), 8.36 (br
s, 1H).

30 MS: 297 (100%), 281 (30%), 269 (35%), 225 (28%), 197 (45%), 170 (35%),

169 (34%).



10 1 a-Isopropyl-1,2,3,4,6,7,12,12b[ 3- oct ahydr oi ndol o [ 2, 3-a]

qui nolizin-1-ol (Conpound A) 5.13 g (23.0 nmol) of

4, 9- Di hyawo-Biosmebut yl - 3- H pyrido[ 3, 4-b]indole, 4 ml  of PCT/FI03/00255

N-et hyl di i sopr opyl am ne, and 2.7 m (;47.6 mol) of 1-brono-3-chloropropane

wer e di ssol ve LN ,”)F of acet oni tr| le. The m xture was refluxed under
argon for 8 1558 i€ dar k sol ution was concentrated to an oil, which was
treated with Zélgfo?@@'m 1b QB@JOéiEhyd‘}«'ﬁ)hﬂroldl[Q 30&]Quﬁiolnﬁml-ngl) propaga-uti on vas
extracted with ¢hi or orret ane he conbi ned organi ¢ phases

were driead over sodiumsulfate, the dry| ng agent was filtered off and the

filtrate was ora dt iV he corr.e i i-ni i ch was
di ssolved in %tﬁ?p %fo‘?(%ﬁlpf gsre?e% é%?g%kg%tm%wrﬂéﬁ%mdﬁﬂe 20 and 4.6
g (276 %Md&(ex@&%ﬁ@&&b@dh@tﬂad%f% Bn@,@iéadm bEomideeact i on nmi xture was
stirred in the dark under air er _eva oratlon&%& i\)&sol vent, 50

m of net hanoNVERGL- 3 ﬁHbdo‘M Qﬁg3H)24§3db’(fB§H"}n% 97§|‘) (& Rhydri de

wer e added )The reaction mxture was stirred for 1 h at roomtenperature
and 20 m™ le ivater was then added. The reaction mxture was extracted with
di chl or onmet hare1s: 383 (ED%), 267 @A%NNE2 G NET G0GNITO (PO%ISIUBO%).dri ed over
sodiumsul fate, the drying agent was filtered off and the filtrate was
evaporated to El ve t}é&%ltle conmpound, which was purified by colum

chr omat ogr aphy di chl or onet hane/ net hanol, 95:5). NVR 0.47 (d,

3 90 (d, : . 1H).
350 I\/ISRJ 284((14%?”02%86?11% %4561;’%%21 %B%Lc%f%agiﬁé 2,’%‘5“’?%%/3@6\/{0 03/ 05)2866

PCT/ FI 03/ @shfoundA)EXAMPLE 10 | a- Et hyI 2 a-methyl-1,2,3,4,6,7,12,12b )

- oct ahydro-i | 3- i d f
P00t ahyr o1 19910 b2y AP b LIyl OB Bl ool B e ©
3-Hpyridgf #. e‘ﬂhﬁ&lﬁ ?Edﬁla\ﬁﬂﬁe ua€d.7 Mptgaimsiol) of 1-bromo-3- chloropropane
4, 9-di hydro-1| -i"sobu pyrido[3,4- blindole and 1, 3- brom)bu%ane was

used i nst watk d}SSOlveldrlo 0 gﬂ@lﬁ pestgpide al?ﬁ’é mixfyee wgs Bﬁl‘l(‘f’d undgy argpndpr ¥ g 3H)
?1300/() é) ! ZE 'J("lleg%f%( Solggglz tzv%g /éx{&ritg@c% st %@ich(\g%s ()}()}%E&ed Wi 288406R¥ . 267
hydroxide. After 10 min stirring, the solutlon was extracted with dichloromethane (3
x 50 ml). The combined organic phases were dried over sodium sulfate, the drying
agent was filtered off and the filtrate was evaporated to give the corresponding
enamine, which was dissolved in 100 ml of acetonitrile. 7.0 g (27.6 mmol) of iodine
20  and 4.6 g (27.6 mmol) of potassium iodide were added. The reaction mixture was
stirred in the dark under air for 3 h. After evaporation of the solvent, 50 ml of
methanol and, with cooling, 2.6 g (69 mmol) of sodium borohydride were added.
The reaction mixture was stirred for 1 h at room temperature and 20 ml of water was
then added. The reaction mixture was extracted with dichloromethane (3 x 50 ml).
25  The combined organic phases were dried over sodium sulfate, the drying agent was
filtered off and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (silica gel, dichloromethane/methanol, 95:5).
NMR: 0.47 (d, 3H), 0.90 (d, 3H), 3.48 (br s, 1H), 7.00-7.50 (m, 4H), 8.92 (br
s, 1H).
30 MS: 284 (14%), 239 (13%), 171 (100%), 170 (16%), 169 (33%).



10 171 (41%, 170 (22%, 169 (32% . EXAMPLE 11

9-Fl uoro-la-isopropyl-1,2,3,4,6,7,12,12b (3-octahydro-indolo [2,3- a]

qui nol i ziwolo3os28dhe procedure of exanple 9 was repeated, EXTHN3/ L5
6-fluoro-1|-isobutyl- 15 4,9-di hydro,3H pyrido[3, 4-b]indole (prepared from
5-fluorotryptam ne as described in3 xanmpl e 2) was used instead

4, 9-di hydr o- IEXAMREE103H- pyri do[ 3, 4-b] i ndol e. NVR 0.45 (d, 3H), 0.89 (d,

3H), 3.32 87 2 ) 302 (269, 203
(%% 189(?1]@65%113’1%@'1 i/c)l(ﬁ" 4502 o {Bhydro 'Eg@fﬁz A 30 65 o

(3- octa g IQHIQLQ] [(@oBpdlndi®) nol i zin-1-ol  (mxture of isoners) (Corrpound
C) The pr ure of exanple 9 was repeated

1- ( 2- met hyl bumelgrededgre | erpapls: BHAPPP AR SX%PbileE%rﬁ‘ﬁ%%ﬁé%'liPs’f%%‘ﬂi nst ead of
4, 9-d hygjé?w c@?%ﬁﬂdﬂfé'ﬂvgs%s% {ds%% §f£9%ﬁyag@l1qsoﬂﬂk«9¥3-ﬂ ABd6E,4-3H, naj or

i somet jor isoner), 0.92 (d,

3H, ni nOB]81'1cﬁﬂ’éTﬁ{d)1 3%1ﬁﬁnbsutaﬂ¢&vas ﬂseﬂaﬂstdﬁtd(orhl—lﬁgmp -3- gllg@p(qﬂan% 1H i nor
i somer)

.(100% 170 (I}Ig/m 0@%@ %HB%OO @hiﬁ??%@%a%@ﬁﬁé%%ﬁ%ﬁ ’ozé?sl 32

EXAMPLE 13 q/cl ohexyl -1,2,3,4,6,7,12,12b (3-octahydro-indolo [2, 3-a]
qui nol i zfnt The procedure of exanpl e 9 was repeated, except that
1- cycl ohexyl npfgmtgd, (ﬂ%?%ﬂmﬂ%p 2354{11}0%)(,1@{(3(1/5‘7&)] 19565@))/\/5?52 Ud& i nst ead
4, 9-di hydro- 1| -i sobutyl - 3H 5§yr|do[3 4-blindole. NVR 3.35 (br s, 1H),
7.0240. 557(041‘74)1:1)70822@7@) 167 32%)111). Ms: 324 (21%, 172 (12%, 171 (100%,
170 (10%, 169 (15%, 143 (22%. EXAWLE 14 (1
a- | sopropyl - 1.2, 12,12b (3-octahydro-indolo [2,3-a] quinolizin-l- 10
) St ool EXAvPLE: 11 |
9-Fluoro-1a—isopropyl—1,2,3,4,6,7,12,12'0ﬁ'OCtahydl‘O'meIO[2a3'
a]quinolizin-1-ol
The procedure of example 9 was repeated, except that 6-fluoro-1-isobutyl-
15 4,9—dihydro-3H—pyrido[3,4-b]indole (prepared from 5-fluorotryptamine as described
in example 2) was used instead 4,9-dihydro-1-isobutyl-3H-pyrido[3,4-blindole.

NMR: 0.45 (d, 3H), 0.89 (d, 3H), 3.32 (s, 1H), 6.8-7.25 (m, 3H), 8.94 (br s,

1H).
MS: 302 (26%), 203 (13%), 189 (100%), 161 (26%).

20 EXAMPLE 12

1-s-Butyl-1,2,3,4,6,7 ,12,12bB-octahydro-indolo[2,3-a] quinolizin-1-ol
(mixture of isomers) (Compound C)

The procedure of example 9 was repeated, except that 1-(2-methylbutyl)-4,9-
dihydro-3H-pyrido[3,4-blindole was used instead of 4,9-dihydro-1-isobutyl-3H-

25  pyrido[3,4-blindole.

NMR: 0.48 (d, 3H, major isomer), 0.69 (t, 3H, minor isomer), 0.82 (t, 3H,
major isomer), 0.92 (d, 3H, minor isomer), 3.30 (s, 1H), 7.0-7.5 (m, 4H), 8.88 (brs,
1H, minor isomer), 8.93 (br s, 1H, major isomer).

MS: 298 (23%), 172 (24%), 171 (100%), 170 (15%), 169 (23%), 143 (29%).



The procedure of exanple 9 was repeated, except that instead of oxidation
usi ng i odi ne and potassium i odi de, the enam ne obtained was treated with 40
% aqueouwoOfossmbelenyde and the reaction m xture was heat edTtr03reeisux for 3
h and the solvent was evaporated. ﬁge residue was diluted with ethyl
acetate and washed with 15 brine. THé& organi c phase was dried over sodium
sul fate, the EXAVRLEdENt was filtered off and the filtrate was evaporated

to give the tj rlomatorah
(o T ca ger, TerobRldrhin s A B poifig Mol s aaOIAR 100, Or P ey
(d, 311), 3.0#4 e(ﬂ}f)ce?lure xadplRd ek repddred, 4xcept (hat 1- c;[ql-phexylrmﬂhy,i— 50 (m 4H) ,
9.41 (br s, I—IB MB: 298 (100%, 297 §55d%29d2hs ? 'utyHS?I”S% 169
(52% . LEWEO_QH-](W@DB 4-bJindole was used instea ydr

n- Pro 12, 12b( 3- oct ahydr oi ndol o[ 2, 3-a] qui noli zin-1-yl)-
rreth nyhjé[%?'g’glélgoFe of exanple 14 was repeat ed except that

j g g' Eygro :NMR%J %5 |@35§3}|_Il_ﬂ‘} ﬁmgﬂﬁft G, B9 Ebis, WES: used | nsteadlg \
| ro-1-1sopu - -
Cor SO st 0 iy 1 TPy ST aBp A B0y SRR s Ry s Gl h) s S

1H). MB: 298 (100°/c) 297 (65%, 281 (67%, 170 (75%, 169 (52%. WO

03/ 082866 PCTEW nglg‘s 33 EXAMPLE 16 (I a-Methyl-1,2,3,4,6,7,12,12b

f 3- oct ahydr oi ndol o a] quinoli zin- li;wi'ﬂ met hanol _ The rocedure of
exanpl e 14 wapio-Byopas1,5%46p1,12,h2hp-octahyduo-ndolof?.fyrdyyno in-1-

3H pyrido| 3, 4-b]i ndol e was used i nstead

4,9- mhyd dnﬁﬂlia%butyl 3H pyrido[3,4- blindole. NMR 0.91 (s, 3H), 3.37 (br

i/S I 270, (373/;31*(1%8@&?&{'&@ oBexbnplél9 was Mpeatéd Cexéer tlﬁatmstezbﬁi)of ogldagm( br's, 1H)

EXAMPLE iﬂmg Ilochnﬁaﬂwploeiimnﬁlodilg(gt%g (?éar(lél_%7g§@§%o 381”3‘?8'8 @4%% g]g (62%. 10
quinol iz Iaaueoug fgrmaldehyde and the reaction mixture was heated to reflux for 3 h and the
solvent was evaporated. The residue was diluted with ethyl acetate and washed with
15  brine. The organic phase was dried over sodium sulfate, the drying agent was filtered
off and the filtrate was evaporated to give the title compound, which was purified by
column chromatography (silica gel, dichloromethane/methanol, 98:2).
NMR: 0.58 (br s, 3H), 0.82 (d, 3H), 3.07 (br s, 1H), 3.62 (d, 1H), 4.13 (d,
1H), 7.00-7.50 (m, 4H), 9.41 (br s, 1H).
20 MS: 298 (100%), 297 (55%), 281 (60%), 170 (75%), 169 (52%).

EXAMPLE 15

(lo- n-Propyl-1,2,3,4,6,7,12,12bB-octahydroindolo [2,3-a]quinolizin-1-yI)-
methanol

The procedure of example 14 was repeated, except that 4,9-dihydro-1-butyl-

25  3-H-pyrido[3,4-blindole was used instead of 4,9-dihydro—1-isobutyl—3—H—pyrido[3,4—

blindole.

NMR: 0.81 (t, 3H), 3.34 (br s, 1H), 3.65 (d, 1H), 3.82 (d, 1H), 7.00-7.50 (m,
4H), 10.07 (brs, 1H).

MS: 298 (100%), 297 (65%), 281 (67%), 1'10 (75%), 169 (52%).



met hanol A m xture of 0.34 g (2.0 mml) of 3, 4-di hydro-(3-carboline and
0.39 g (2.5 mol) of ethyl 2-ethylpenta-2,4-dienoate in 5 m of

chl or obernworva/osemse r ef | uxed for 15 16 h. The sol vent was @capusavezsd and t he
resi due was subjected to columm chr o%t ography (silica gel,

di chl or onet ha&mqﬁﬂ?l, 99:1) to grve the ester internediate. This
product was r i} 10 he usual manner with Iithium al uni num hydride in
(@ 1y 5 70 hMEnb R EEd 0 Bublde RNt s UGBy 5 ) - P
7.0-7.5 qmathdddl, 10,02 (br s, 1H) MB: 282 (31%, 171 (14%, 170 (100%,

%293( 2]2 0/?1[“ nEszA ML & &lgﬁd)f %gam rllg )\(%é %e’peat%d4exgept tl}azt 1:—L32‘£3?I- O& dl% 1dor—0- I ndol o

2 hox
(gon'\/gg OBYE D%yr?do%?» 4 bﬁmzioﬂe%vésaﬁed &gﬁea&;zyﬂréfa?yndggghe&%tg ﬁ’?{*ﬂﬂb"‘nﬁ; n)e N

t r ypt ophylindeleni de vvere d| ssol ved in 15 mM of dry diethyl ether. The

cvapor i on of RGOS anD: 3AE A T (e B o Wb KB PR 1 00c ror 2

to give ubB, €98 (®SPOAYi ng pyridiniumbronmde salt. This was dissolved in
100 mM of nethanol and 1.52 (40.1 mol ) of sodi um borohydri de was added
1 por t1 ons. WM BOUPT R, 2o9200ER2EH GT5%A AT 1B il & (R IO orm
tenperature WO 03/ 082866 PCT/ FI 03/00255 34 for 4 h, followed by addition
of 2q m of ﬁrr%ﬁ jpeaction mxture was extract ed wi t h di chl or onet hane
8,0 m). € co ned organi c phases were dried over sodiumsulfate,

the dryi ng agené-Bebsl-1,416,B1202I-hexnhg didiadolo|2,3-al quineliziadaydpr at ed. The
resi due was_di ssolved in 100 m of dry dichloromethane and 2.91 g (13.3
mol ) of Methanel pyuty| di car bonate and 0.149 g (1.2 mmol) of

4 (et by i DGLRNT SRS S Gt « TR JLPASkERANTLA] 56 g ot rred Tor

2 h at roomtenperature un he so was evaporated and the

resi due pahol) |oedth§7y24eﬂiylpmtae2]44drmbﬂg Pyl of chlotdheazegelwas refluxed for
di chl or onet hane/ net hanol 98: 2 The obtai ned vj sc us il was dissolved in
40 m'®of I@ife Hbesolvertasevapryaisd sud e(rqssci@ SO Jesﬁe AEBAYas added. The

chromatography (silica gel, dichloromethane/methanol, 99:1) to give the ester
intermediate. This product was reduced in the usual manner with lithium aluminum
hydride in dry tetrahydrofuran to afford the title compound.
NMR: 0.82 (t, 3H), 3.69 (d, 1H), 3.70 (br s, 1H), 3.90 (d, 1H), 5.42 (ddd,
20 1H), 5.97 (ddd, 1H), 7.0-7.5 (m, 4H), 10.02 (br s, 1H).
MS: 282 (31%), 171 (14%), 170 (100%), 169 (52%).

EXAMPLE 18

2p3-Methoxy-1,2,3,4,6,7,12,12bo-octahydro-indolo[2,3-a]quinolizine

and

25 20-Methoxy-1,2,3,4,6,7,12,12bc-octahydro-indolo2,3-2]quinolizine
(Compound D)

1.16 g (14.7 mmol) of pyridine and 3.0 g (13.4 mmol) of tryptophyl bromide
were dissolved in 15 ml of dry diethyl ether. The reaction mixture was heated with
stirring at 60°C until complete evaporation of the solvent. The mixture was then

30 heated at 100°C for 2 h to give the corresponding pyridinium bromide salt. This was
dissolved in 100 ml of methanol and 1.52 g (40.1 mmol) of sodium borohydride was

added in portions with cooling. The reaction mixture was stirred at room temperature



10 solution was stirred for 2 h at 0C, after which

' t he sol vent was
evaporated and the crude product was purified by colum chromatography
(silica g&b,03/08i86hl| or onet hane/ met hanol, 98:2) to yield t heCBeo3ido2:3xi de. To
a stirred solution of 0599(17 I) of Boc Nb-oxide in 15 m of -

di chl or th 0C wg
The " 15 on6i Fonsd Ry aStiog VR e g iRa iy WA BaRRlse" 2Ny e
after whi g dfc?§6§r§r%:t§{§&t (34850 RYRPRE BbiBBined/BighRio phasea tneradidet] over h hydr ogen

chlori de” gas was added and the m xture was refluxed,f
Al kal i nesodfuk sulfate it Mmgfagclatthsrflltﬁyed of praghthe ERTRRIES GV RIS e ca gel

D5 Vot MRyha was Gissplgnbiny10 il dtl SlcRfsrhdancGhd DIt ¢ €3.3 mmo) of
1.54 s( dd&ht &{;951 .dj c’%r%a(ecli&d dlH9 ¢ 8. §ﬁnﬁaﬂ@lﬂ4 (dilﬁﬁthy&nﬁﬂo)@sﬁdlaﬂ)welrezrl 00. 7. QI(\J/R

(in, M5: 256 (1Q0%, 2 9
169 ( 30%dded The reaction rmxture was stirred for 2 h troon? t56 p%frsat fe vl a(rggg/() 197 (359,

R R el S ot 5 0
g 2 r5 0/(;5 1 61éca 615 d%@og?(%@wg%@éelnﬁﬁﬁnéﬂ 9842). 'ﬂ;s@b(an(g%wscgg!éz}(l 151‘5‘%11359.@;3 ( 43%72 170
[2,3-a] qml(hmll pfz%lﬁhlgrwéth%}eclﬁgéﬁ 4k G gD s g TRA “J%Q‘ga‘%%mgyd(r)oéndm ¥

Of 11& 3 éﬁu@?{? w&@%of]r?ela fﬁfzﬁ ahy @6@ afiePdBlcBliRe Sl @dng wian eviporated gxdcthe l(oal deme) (J

995) WO 03/ 082866 PCT/ FI 03/ 00255
2317 23181)udb ro?iumiwan‘ptmfcddlhym@lmnmdifématogfa@bt i glded 0.22 ?i 7 mol)

Chder oy gioofatm-ee ST LR B 0 DL O
‘é“elt h d'SCg: g[}?g‘rﬁfgggflﬁd s@adomf O P4 gal i7anmby oﬁBbaNg—oatdeorrdﬁ@glrcﬁphyy( Siea o
ane/ et hanol , 98:; he ti
(t, 311) dichl@amethengiat OfEryas spovely aflg?d %&) rr%lg;f %‘1 cgaac?hﬁg }ﬁﬂgﬂgw NMR 1. 02
15 cooling bath was removed and stirring was continued for 2 h at rt, after which the
solvent was evaporated. Methanol saturated with hydrogen chloride gas (20 ml) was
added and the mixture was refluxed for 2 h. Alkaline work-up and purification by
column chromatography (silica gel, dichloromethane/methanol, 98:2) yielded two
ethers.
20 2B-Methoxy-1,2,3 ,4,6,7,12, 12bo-octahydro-indolo[2,3-a] quinolizine:
NMR: 1.54 (ddd, 1H), 3.24 (dd, 1H), 3.38 (dddd, 1H), 3.43 (s, 3H), 7.00-7.50
(m, 4H), 7.77 (br s, 1H).
MS: 256 (100%), 255 (86%), 255 (59%), 197 (35%), 169 (30%).
20-Methoxy-1,2,3,4,6,7,12,1 2boi-octahydro-indolo[2,3-d] quinolizine:
25 NMR: 3.41 (s, 3H), 3.67 (br s, 1H), 3.68 (br d, 1H), 7.00-7.50 (m, 4H), 7.72
(br s, 1H).
MS: 256 (100%), 255 (75%), 255 (70%), 223 (45%), 197 (40%), 170 (45%),

169 (65%).

) EXAMPLE 19
30 1-(1,20L,3,4,6,7,12,12boc-0ctahydroindolo[2,3-a]quinolizin-Z—yl)-propan—
1-o0l
To a solution of 0.086 g (0.3 mmol) of 1,2,3,4,6,7,12,12b-octahydro-
indolo[2,3-alquinolizine-2-carbaldehyde (J. Chem. Soc. Chem. Commun. 22 (1995)



M5: 284 (95%, 283 (100%, 225 (80%, 169 (36% . EXAMPLE 20

(1,2a,3,4,6,7, 12, 12ba- Cct ahydroi ndol o [2, 3-a] quinoli zin-2-yl)-propan-2- 10
01 To a swbusigasse©f 88 ng (0.31 mmol) of 1,2a,3,4,6,7, 12, PRIAI03/00255

oct ahydr oi ndol of 2, 3- a] - qui nol i zi ne- 23garboxylic acid methyl ester in 3 m

of dry t r.of ur i added dr Opwo %ﬁ‘l’(rp sol ution of
nmet hyl na&%ié‘%g C1H|2&f%éﬂ\%§ormeﬁwpggfa€}@y§%%&rﬁgﬁ5’-22 e rZ)sr?fﬁ{)ll)?fa sol ution
was t hen 139 ¢ft§frhapresuntroMlieNThHe rehbigomidtureavasasrredion Moutdedatgonas i n
exanple 7 to give the «crude al cohol, which was purified by colum

chr omat ogVearkhyp withlaquepug spdiumdiygraxdstes fRllomed by R8I Witlhs: 5) (o give the

(m ar) . SOl g tglfaiobey corde o Bpigtogy RIER gE 5, T 7T

(1, 2( %, 3,dcforbmbthah2ietiQnbh0g @) ghvedhk GH2 c8madupd. nol i zi n-2-yl ) - propan-2- 01

As i l e 20 : <
oct ;Ryg)r(ginﬁdglfw,igfl(b?]ng,q’ﬁ(.ftgnﬁg?%;D aggzz?a%%é%a(ifll?ﬂé)’%cgad%%giﬁ%ﬁéster in 3 ni
of dry 25 tet rﬁgy%‘g{%%@%@;r@&@?gm(g@%} 169989%pf a sol ution of

net hyl magnesi um-c i h tetrahydrofuran) were refluxed for 90
mn. Wrk-up as above gave, after colum chronatography (silica gel,
di chl or onet harleEXaaMPBRE®0, 90:10), the title conpound. NVR 1.17 (s, 3H),

1.18 (s, 314), 4.57 s...1 Q- 7. 4H) .. 8.6 111). Ms:
284 (58%, 283(1(2@93/6"56%12%17(%%@%'6@%éé@?&%’éﬁﬁ%%‘@%%%ﬁ'ﬁgé EX,)AI\/PL E
22 (2g-Etfyyl-1,2,3,4,6,7,12, 12ba- oct ahydroi ndol o [2, 3-a] quinolizin-2-yl)-
nmet hanol To a stirred solution of 0.36 g (3.6 mMml) of diisopropylamne in
4 m of dry 5Té etolatipdobiumgri0.31 mBaTohdodted,12,18be (3.6 nmmol ) of

n-butyllithium (1.8 Mi e L .
octahydromdolo[2,3-crz]]-qumohzme—Z—carboxyhc acid methyl ester in 3 ml of dry

tetrahydrofuran was added dropwise 1 ml (3.0 mmol) of a solution of
methylmagnesium chloride (3 M in tetrabydrofuran). The resulting solution was then
15 refluxed for 90 min. The mixture was then worked-up as in example 7 to give the
crude alcohol, which was purified by column chromatography (silica gel,
dichloromethane/methanol, 95:5) to give the title compound.
NMR: 1.20 (s, 3H), 1.25 (s, 3H), 3.28 (br d, 1H), 7.0-7.5 (m, 4H).
MS: 284 (86%), 283 (65%), 225 (100%).

20 EXAMPLE 21
(1,20,3,4,6,7,12,12bB-Octahydroindolo[2,3-a] quinolizin-2-yl)-propan-2-
ol
As in example 20, 64 mg (0.23 mmol) of 1,20,,3,4,6,7,12,12bB-
octahydroindolo[2,3-a]-quinolizine-2-carboxylic acid methyl ester in 3 ml of dry
25  tetrahydrofuran and 0.7 ml (2.1 mmol) of a solution of methylmagnesium chloride (3
M in tetrahydrofuran) were refluxed for 90 min. Work-up as above gave, after
column chromatography (silica gel, dichloromethane/methanol, 90: 10), the title
compound.
NMR: 1.17 (s, 3H), 1.18 (s, 3H), 4.57 (br s, 1H), 7.0-7.5 (m, 4H), 8.65 (br s,
30 1H).
MS: 284 (58%), 283 (53%), 225 (100%).



hexanes). The m xture was allowed to warm 1

_ ( up to -30C (15 mn i

|ht was cooled to -70C. At this tenperature, 0.64 g (g.6 mml)) g;ter whi eh

ﬁxamat hywphosgdses ami de was added. Stirring was conti nuedPCOFIBMORESN at

tl I[Z (gerrpgr?ttjge after which 0.423g (1.48 mol) of nethyl
indolyl)ethyl]-1,2,5, 6 10 tetrahydropyridi ne-4-carboxyl i

of tetrahydrcEXAMlPquE 2added. After stirring for 20 min at -¥O?Jtetlhg o

mxture vas gl GHEdLLO YREY PR od00 drb AR AubiviBin 2 ghper atur e, 0. 3

g (3.6 nmol) & Was a and stirri
ng was continued for 1 h.
The cool j,p@akei h was then renoved and, after additional 15 nmin, the mxtu?e

ed %
fihﬁﬁfgﬁet haﬁm@igm?{d SO L0 € ﬁggsﬁﬁﬂf@@?ﬁ’?ﬁm LOACLPCANTD D
‘é“olt C e@]‘t"’at g@ydf@’ran RHIeR A Add%%'d'rﬁla(g% midohtdratheiangmayapatat i on of the

enam ne, ~whi issolved in 50 ml of nethanol

sat ur at egl whth Fyd60g9eR wahliswkds Wit ih {se%mm m
) sften whish {vyas st
for 16 h at gomtenperature The solvent was evaporated and thesrleglrgge

was t r eag@sediot-NOAT)Weiahis tesmpbrmmrmg)@ﬂ@g(érﬁ peobdffbonat e. After
extract fhelity
cti o@r;qa&r?g;:edur g}zqrg hl orq%ge& 5@8@%‘?53 on,?% Bmgn segporated to

iv h
give the to co chr omat ogr aphy

(silica @A&eﬁﬂ?&hg (iloa ETeUR AR o Byl 142 43-immiolyheRT]- TS med! at o

ester,

2,12b t ahydr
3502:]%%Xfanah’{fﬁgpmdm-hwﬂmw@te i T GO RS A AS SAEOF  h T ¢ hi um
m y ride %H{;%%éx{aa{s%ﬂ&%ﬂoqgﬁhpﬁ{&ew@ 51{{&@@&11150 gi ve,

after cofm? ica ge or onet hane/ met hanol , 95:5),

t he t| t %ngéé;g[g&l 0.3 é\q\gFgm% _of(elt ZE/li‘chﬂ)ide Ba2aided andkﬂ)mngwsc@umum , 3.52 (br

g(g I\/I(D E?é%for ﬂﬁgn(m%mg b&b Vﬂaﬁghqrg&mé)\%gc\%od@g %%ggig]g)% %?eg“@ggég? (379,
23s(§1121€1p$63¥@}h#‘72ﬁ At Wn@ 7['ht]:% ?(aéepﬁﬁﬁé)&ﬁb&ﬂﬁdﬂi o [2,3-3a]

qui nol i zif Sl utio 16 mmol ) of the ester
| nt erl@Ed'd?éh?or@Qfeﬁiaﬂ@@ k 10 miPx@dnhb eomBmed orgamc layers were washed wit

(2a-ethyl-1,2,3,4,6,7,12,12b
water Drying over sodium sul fte, Glamrdray Q\gz%ore{ti%n?bf YRR fAeRe 2-

crude enamine, which was dissolved in 50 ml of methanol saturated with hydrogen
chloride and the resulting solution was stirred for 16 h at room temperature. The
solvent was evaporated and the residue was treated with aqueous sodium hydrogen
o0  carbonate. After normal extraction procedures (dichloromethane), the solvent was
evaporated to give the crude product, which was subjected to column
chromatography (silica gel, dichloromethane/methanol, 98:2) to afford the
intermediate ester, 20-ethyl-1,2,3,4,6,7,12, 12bo-octahydroindolo [2,3-alquinolizine-
2-carboxylic acid methyl ester. This compound was then treated with lithium
o5  aluminum hydride in dry tetrahydrofuran in the usual manner to give, after column
chromatography (silica gel, dichloromethane/methanol, 95:5), the title alcohol.
NMR: 0.90 (t, 3H), 3.29 (d, 1H), 3.43 (d, 1H), 3.52 (br d, 1H), 7.0-7.5 (m,
4H).
MS: 284 (100%), 283 (98%), 253 (33%), 197 (37%), 170 (33%), 169 (40%),

30 156 (34%).



carboxylic acid nmethyl ester) in 4 m of trifluoroacetic acid was refl uxed
under argon for 16 h. The acid was evaporated and the residue treated with
aqueous swaioas28he/dr ogen car bonate. After nornmal extracti @QCTHI@IOLRIr €S

(di chl oronet hane) a crude m xture %%0:80) of the two di astereoners,
2a-ethyl-1,2,3,4,6,7,12,12ba 10

oct ahydr oi ndoEX[AMBLE]@w nol i zi ne- 2-carboxylic acid nethyl ester and

2a- et hyI - - lizin-2-y1)-

1,2,3,4 6 7, 1@0‘15 l'd@f%wt;r’lozl lnd)cﬁ oTtﬁh%mendit?llor%3|az]|qlr?em)2 car o)xyl ic acid

rret hyI lﬁ{l}lﬂlms obtained. The latter isonmer was separated by col um
chromat ogra

(silica gel d| chl t hane/ net hanol and it was
t hen reduced AWOthlenﬂﬁﬁhlm qu?rﬁfﬁ?fwg}tffm ﬁtﬁlﬁ ﬂ%l%g Qeﬂl n dry

t et r ahydr of | cohol .
tetrahydre Oa(frfﬂ gg%f éthgfif?;; zP{1‘761§ @'B%o% a&?&%%d%;@@v@qﬁlh@himé %)e al cohol
(E)g(icli//?DL Ezgﬁbé}é@ﬂ%m BaByl(c3Yin 431917ot(tﬁﬂ%(t)n;oade'fﬁ aCitiARgs, reﬂ@g‘bd(m@% argon 56 (199 .

L- (2a- Ethyllet, The acid 6va3 cyaporated ark g RgRASi teats ST SO HSCHEIR 2i n- 2-y1 ) -

et hanone a d dichl thane) a crude

2- (2a- Et hﬁoﬁenzca?%‘a%’ éftﬁn(ir%}ie)&r:atcgﬁr;gfogf ndol (OEC o?forz;leqw nol i zi n-2-yl) -

pr opan- Zﬁktu@gomoyxﬁmlt@oa&stemdﬂg 200etiyl- D)6, Bi24Bkest er i nter medi at e
obt ai ned exa

(2a- et hy bctkhﬁiramdolﬁ[273-ﬂlqm12cﬂw@c2 sepemdicragish metbylester gt g e.- 2-
carboxylic acid net est etr [Xo) d 3.7 m
(11.1 m’r612)3 A, %1% 3%‘% E‘%’ﬂq‘éﬂl’ of ngm??%/? pad & héug%l%%e&trlan) wer e

refl uxed ernig gaéBarafibec l@tﬁiﬂﬂhﬂorﬁhﬂogm vgr aphy
(silica S% Vpdd %ﬁngggﬁn%?ﬁg%g%&%mnol 9arg8 2?-O g&cedma‘leusm xture of two

corrpound$s1had)gel dic{lmroRtetiync/mahaol 98; 1) and it was then're ual'way
12ba- oct ah i ndo| o 3-a Hahe m&&ﬁ&82866
PCT/ FI 03NGHD 1“@81“1‘{%{}?-%‘ 6‘3’@‘5} odr%ﬁi;t%éi %ﬂl‘}a&% o (br d, 1H)

18353555%3%*‘"’?15%”%3‘?5 O Y a1y 29 (839 205 (6299, 253 (100%.
X
12ba- oct ahydrdTIl?vfchbIOo?{7 @}Q}ééllrﬁéyl h}%)r%%g (G §fD, 7.0-7.5 (m, 4H).

MS: 284 (95%), 283 (100%), 253 (30%), 197 (30%), 170 (17%), 169 (23%),
156 (19%).

EXAMPLE 24
20 1-(ZOL-Ethyl-1,2,3,4,6,7,12,12boc-octahydroindolo[2,3-a]quinolizin-2-yl)-
ethanone and
2-(20-Ethyl-1,2,3,4,6,7 ,12,12boc-0ctahydroindolo[2,3-a]quinolizin-z-yl)-
propan-2-ol
As in example 20, 230 mg (0.74 mmol) of the ester intermediate obtained in
25  example 22 (20c—ethy1—1,2,3,4,6,7,12,12boc-octahydroindolo[2,3-a]quinolizine—Z-
carboxylic acid methyl ester) in dry tetrahydrofuran (9 ml) and 3.7 ml (11.1 mmol)
of methylmagnesium chloride (3M in tetrahydrofuran) were refluxed overnight.
Usual work-up gave, after column chromatography (silica gel,
dichloromethane/methanol, 98:2 — 95:5), a 5:1 mixture of two compounds.

30 1-(20-Ethyl-1,2,3,4,6,7,12, 12bo-octahydroindolo[2,3-4]quinolizin-2-yl)-

ethanone:



5 propan-2-ol: NVR 1.05 (t, 3H), 1.24 (s, 6H), 3.42 (br d, 1H, 7.05-7.50
(m 4H), 7.88 (br s, 1H). Ms: 312 (48%, 311 (37%, 253 (100% . EXAWMPLE 25
10 1-(2a-wohglszBe@, 3, 4, 6, 7, 12, 12b( x- oct ahydr oi ndol o[ 2, 3- ajpquiFslG0235n- 2- yl ) -
et hanol The ketone obt ai ned in the ve reacti on was reduced wth sodi um

neoparabl o N 8 Gt At &F gsoﬁﬁ?é RGP g tseT o O ORTh "0 1 5° (T

3H, maj or)1 g 61 (g, 111, mnor), 3.67 (g, 111, major). MES: 298 (100% ,
297 (640 ’ % 3 (87% . EXAMPLE 26 2, 3,4,5,7,8,13, 13b- Cct ahydr o- 1H azepi no
[1',2' ‘1, 2] ™Si 29 (8394; 15 ('621%0),I2§3 (2@%@%&&‘@ E) To a solution of 0.20 g

(12mm|) of tryptamne in 5 xyl en (1.2 mol)
of E-capr ol act2a@o-Ethel-h2d4ed, 1@1d§b9‘é¥CF3\1}§(@iﬂ’ll¥d@ﬁ§ 3I‘”F?q%?‘ﬁéztm% gpor ation of

t he sol vent, $e resi due was dissolved in 5.0 m of toluene, 0.65 m of
freshPy #4484 phosphorus oxychl ori de was added and the reaction mixture

was 25 ref | uxeqvirer.¢s (@, 3Hhe.2s o, 6H) oh42ws deVHRAGTGR-2d0 (n, 4135 G nd t he
residue was mxed wth a 20% solution of acetic acid (3 x 10 m). The
solid was,tH).tered of f and the aqueous solution was nade al kaline (pH 11)

W th 25% anmonj ur LQXi r,z-.CQRhdNg and extracted with

di chl or onet haﬂgg?%{z&f%n?ﬁ &?%St%sg @gdr)%?'ned organic |layers was added 6.0
m of 4 M sodium hydroxide and this mxture was refluxed for 30 1 h. The

or gani ¢ phase l?\ggml',gqsover sodium sul fate, the drying agent was filtered
off and the filtrate was concentrated to give an oil, which was dissol ved
in 300M of ne(tweRthyl-TA3HIET, 151 2bsotahydroindeoRdtelquinaizin-gsls ol ) of
sodi um bor ohydri de. WD 03/082866 PCT/ FI 03/ 00255 39 The m xture was stirred
at room tethpeelat ure for 1 h. Water was slowy added and the reaction

mxture was exfhealgttorge Wedife A G BRTELRAE waSroiudll Wil sodlitg conbi ned

borohydride in methanol in the usual manner to give the title alcohol as an
inseparable mixture of diastereomers.
15 NMR: 0.95 (t, 3H, minor), 1.18 (t, 3H, major), 3.61 (g, 1H, minor), 3.67 (q,
1H, major).
MS: 298 (100%), 297 (64%), 253 (87%).

EXAMPLE 26
2,3,4,5,7,8,13,13b-0ctahydro-1H—azepino[1',2’:1,2]pyrid0[3,4-b]indole
20  (Compound E)

To a solution of 0.20 g (1.2 mmol) of tryptamine in 5.0 ml of xylene was
added 0.14 g (1.2 mmol) of e-caprolactam. The mixture was refluxed for 7 h. After
evaporation of the solvent, the residue was dissolved in 5.0 ml of toluene, 0.65 ml of
freshly distilled phosphorus oxychloride was added and the reaction mixture was

o5  refluxed for 9 h. The solution was evaporated in vacuum and the residue was mixed
with a 20% solution of acetic acid (3 x 10 ml). The solid was filtered off and the
aqueous solution was made alkaline (pH 11) with 25% ammonium hydroxide under
cooling and extracted with dichloromethane (3 x 20 ml). To the combined organic
layers was added 6.0 ml of 4 M sodium hydroxide and this mixture was refluxed for

30 1h. The organic phase was dried over sodium sulfate, the drying agent was filtered
off and the filtrate was concentrated to give an oil, which was dissolved in 30 mi of

methanol. To the cold solution was added 0.2 g (5.6 mmol) of sodium borohydride.



organi ¢ phases were dried over sodiumsulfate, the drying agen

_ , t was
filtered off and the solvent evaporated to give the %/i tlge gorrpound whi ch
was puri fwedsbg2seol urm 5 chr omat ography (silica gel, PCT/FI03/00255

di chl or onet hane/ net hanol, 95:5) © 4.03 (br d, 1H) 7.11-7.46 (m 4H)

8.05 (b 1 VE: 20 5 ‘
27 | a- Irél"hswmuqtl_li)gemﬁmrg(igtzr ngf Igpgraggeﬂt%(g 08\{%% d‘g s S1o) dlglaaa a(n%l4/()- EXAMPLE

(jgl 2? lh;/l t!hg (e%achc}rpm%ur-g%% xPattbd YathfictiorBmethah® (31.x pomile §)he@bmbmed

ﬁmz)l 23;1 &meéLﬂhalsEvaBrecrhieder sidinto Sufate, shedrginerngent v ardilignef ofard g (0. 9
i odonet h@ﬁéom}iﬁé’val?(gét@fl t%ﬁlvﬁlﬂ}& ﬁﬁe & %ﬁ nggwg% %%@doé}p(:&l%? 23 3/]:515

S' 0""'5)’ %ﬁ@ﬁa@%&phiﬂﬁ‘sﬂﬁ&%ﬂ ld?éhléi’énﬁth&huﬁethmsl éiﬁb act ed with dichl oromet hane
the dr [ agNMR'\(/:\sgg?fbr;%géHé alr;]lf_c es 8\/&r% d over sodium sul fate,
y g I 7 él@é} H (OF § "was evaporated to give

the title co J r »Rp@ h t ili

gel. e orSE'ﬁ&?Z%(gﬂé?%? f@%?"@ésﬁ%%%%%l M 290 0 {5k 5. 50
, . 3. s, , 0-7.50 (m 20 4H). MS: 284 (21%, 283 (1009

185 (60%) , 17@X(AM?LE27EXANPLE 28 1 a-Ethyl -1 2- ethyl 1,2,3,4,6,7, 12b((3 ?

ct ahydro-i ndol o ui_nol The

repeat ed, exchet thﬁlalz' tll(:%:ﬁéld;kylﬁigﬁan&%'p @ﬁ%‘gf oﬂm rﬁgo{r?gt ﬁaﬁz VvaNi/R
0. 711@) I? 1.00 (m 2H), 1.07 (t, 3H), 3.60 (s, 1H), 4.20 (m 1H 4. 64
(m 00- 7. 50 (m 4H). Ms: 298 (29%, 297E§%l9%, 199 (100%, 171

(3399 . WO 03/ 9§2&6ftiBRbf BI08Y Q02DMmolegPof Foxalipl-E3-29dioxz- Met h
| b- hexahydr o- 2H 11- oxa- 4a- aza- benzo [a]. fl uoren- br(?s 1(8Bmm %lloi ;11 ?oﬁ gf 60I 48
§ oles

g (3.0 mi,)46f7, 12, feesiaoi]indrialiRd- q@pmhgﬁf:ﬁ
KOH in 1.0 ml of acetone was added 0.02 ml (0.3 mmoles) of iodomethane. The

reaction mixture was stirred at rt for 1 h. Water was slowly added and the reaction
15  mixture was extracted with dichloromethane (3 x 20 ml). The combined organic
phases were dried over sodium sulfate, the drying agent was filtered off and the
filtrate was evaporated to give the title compound, which was purified by column
chromatography (silica gel, dichloromethane/methanol, 95:5).
NMR: 0.71 (t, 3H), 1.01 (m, 2H), 3.59 (br s, 1H), 3.72 s, 3H), 7.00-7.50 (m,
20 4H).
MS: 284 (21%), 283 (100%), 185 (60%), 170 (10%).

EXAMPLE 28
1oc—Ethyl-12-ethyl-1,2,3,4,6,7,12bB-octahydro-indolo [2,3-a]quinolizin-1-01
The procedure of example 27 was repeated, except that iodoethane was used

25  instead of iodomethane.
NMR: 0.71 (t, 3H), 1.00 (m, 2H), 1.07 (t, 3H), 3.60 (s, 1H), 4.20 (m, 1H),
4.64 (m, 1H), 7.00-7.50 (m, 4H).
MS: 298 (29%), 297 (19%), 199 (100%), 171 (33%).



5 m of xylene was added 0.34 g (3.0 mml ) of a-nethyl-b-val erol actone. The
m xture was refluxed for 7.5 h. After evaporation of the solvent the

resi due vwae odiosseé ved in 6.0 m of toluene, 0.72 m of fPretHgsdesstill ed
phosphorus oxychl oride was added and 44t he reaction mxture was refluxed for
11 h. The sol W gvapor ated in vacuum and the obtained oil was m xed
with a 20% sol cetic acid (3 x 20 m). The 10 solid was filtered
of f and the acipaysnPIOl,34i56)1 Pihetiaralial i-02a-4Rkz4-benyé affldréa-1anmoni um
hydr oxi de under cool1ng 'and extracted with di chl or omet hane (3 x 20 nm). To
t he conbieled organi c phases was added 12.5 mM of 4 M sodi um hydroxide and

t hi t di
sul fate, the orgP RGUUgRTO-HEE (FOrvarla SHF SakGATER D fatEdy SYPr sodium
concery r a,edr kﬁe&e M@s éd'ﬂ@d @54%({3«%1@@[)%@9@ b Releroifiitetie. Was ndxived sed as
descri bed 1 n exanpl e 1.18 (s, 3H), 25 (br d, 1H), 7.10-7.50 (m

411) . MB: waseflp2édgor 72412 A(fmwapoxavt@n(of_dm@olvenmm@maxqlssolved in

a- Met hyl r

benzo[ a] f%Qd’?le(?ﬁ‘iluﬁ‘F ﬁé fes dospi§18% é%os&»ég%uﬁ%xg&%rﬂ&()\%s z}/(\iléigd P %d eat ed,
except t hik rbftibhenik@FWEL reﬁﬂ%ﬂ foe 11 A0THe aﬂxmﬁmusasfavapmrhﬁdhydmums slowy
added. The reaction m xture was refluxed for 3.5 h Xéﬁdnment was

evapor at eahd thpebiainsidilevareaixad Mithed? QT sHUdem aceté&:%% ed W th
bri ne, Th?ol%f@%&ﬂ?er%d"?% gnq\ﬁ\%taqﬁéo%q sOMfbn SR hﬂﬁé %Hyal i @H iﬂQm@éZSj%Y' ng agent

was f| tere rate was evaporate give the tit
conpound, amhioatunnagdrpxide finda cb(yhr[gjdndrmtrad:tad) Wdh@gﬁlé@rhme(f@nt (Tn29 eI

di chl t hane/ met h 3. 62
(d. 111y T 36 tpercontpped ricaric phiss i ddgiyl 551 o s Bablondis, " 5
198 (459 andlt%}s &E&&waual&&@%r 1 N\Q‘}Q%r%?&?ﬁ@sgﬁé Hi@B60H268unmdl EXAVPLE 31

1 a-Isopropyl- 5, 6, 11b- hexahydro- 2 oxa- 4a- aza-
benzol a] f sultate mheldraingmentpv&sdét@mfgofﬁanda%a ibirate waggencenisaiad Eugiveieept t hat
2-( 3-

corresponding enamine, which was oxidised as described in example 9.
NMR: 1.18 (s, 3H), 3.25 (br d, 1H), 7.10-7.50 (m, 4H).
MS: 257 (25%), 242 (10%), 172 (100%).

EXAMPLE 30
(1o-Methyl-1,3,4,5,6,11bB-hexahydro-2H-11-0xa-4a-aza-
20  benzo[a]fluoren-1-yl)-methanol
The procedure of example 29 was repeated, except that to the formed
enamine, 40 % aqueous formaldehyde was slowly added. The reaction mixture was
refluxed for 3.5 h and the solvent was evaporated. The residue was diluted with ethyl
acetate and washed with brine. The organic phase was dried over sodium sulfate, the
25  drying agent was filtered off and the filtrate was evaporated to give the title
compound, which was purified by column chromatography (silica gel,
(dichloromethane/methanol, 98:2).
NMR: 0.89 (s, 3H), 3.40 (br s, 1H), 3.62 (d, 1H), 4.29 (d, 1H), 7.10-7.50 (m,
4H). '
30 MS: 271 (69%), 270 (100%), 198 (45%), 171 (52%), 170 (60%).



5 benzo[ b] furanyl) et hyl am ne was used instead of tryptamne. NVR 1.00 (m
6H), 7.25 (m 2H), 7.44 (m 2H), MS: 285 (23%, 242 (10%, 198 (10%, 186
(23%, 1M0(0I080%6¢ EXAMPLE 32 PCT/F103/00255
la-Ethyl -1, 3, 4,5, 6, 11b( 3- hexahydr o- %H— 11- oxa- 4a- aza-benzo [a]fluoren-1- 10
01 The procedure of exanple 29 was repeated, except that a-ethyl-b-

val er ol act ondEXAMPEES] nst ead of a-nethyl -S-val erol actone. NVR. 0. 73 (t,
3H), 3.22 (br1@Isoblﬂ)»pym,B),@;SZG,BUJ-bmathlyQQI’IrhbDW'éS‘aFm 2H) . Ms: 271 (159%,
186 (18%, 173 _(11% FZ (100%, 170 (28%. 15 EXAMPLE 33

(loc- Et r%‘rnzrlféﬂuwa%! b( 3- hexahydr o- 2H 11- oxa- 4a- aza- benzo [a] f | uor en-

1-yl) - met hanofy, JHe RieS SEukenp 9 f4arpbaedlxeas thafedt ed, except that
a-et hyl - 8-val erol acto- ne was used i nstead of a-nethyl-S-val erol actone. 20

NVR %. 6Benzb[b]BinylBthydantipe wes used)insteadsof t(ygptanyipg- 4. 06 (d, 1H), 7.00-7.30

(m 2H), 7.4Q-.7.5 ; : 4 (100%, 268 (19%, 198
(36%, 172 (2]8551,‘- ﬁ?@%ﬁ@?ﬂ-%ﬁ%%ﬁ?ﬁ@ LE 34 25

5,6, 7, 7a, 11, 1}{x. b3s Pevnivd 01@a), 198 ditsarn 186 @370 172¢18D%)uor en- 11 a-ol  The
procedure of exanple 29 was repeated, except that instead of 2-(3-

benzo[ b] f uranyl get hﬁl am ne and a-net hyl - 8-val erol actone, tryptam ne and
hexahydr oi sob 32-one were used. NVR 4.45 (br d, 1H), 7.00-7.60 (m

O Ll O o Spdbly a0 (Thp 1Rt ik 2H 1-dxh O za-HelfdofARiBrenttD 03/ 082866

PCT/ FI 03/ 002530~
1,2, 354, 43, 5, 6, 7, 8, 13- Decahydr o- 6a, 13- di aza-i ndeno [1, 2-c] phehanthrene To
a solution of 0.356 g (1.26 mmol) of N-[2-(3-indolyl) tlh%—l )] decahydr oi so-
qui nol i ne i n aBemprocefiuretdiznahpladl veddensaigdsecaRt tBH BPY-8 g of nercuric
acetate and )
valerolactone was used instead of o-methyl-6-valerolactone.
NMR: 0.73 (t, 3H), 3.22 (br s, 1H), 7.00-7.30 (m, 2H), 7.40-7.55 (m, 2H).

MS: 271 (15%), 186 (18%), 173 (11%), 172 (100%), 170 (28%).

15 EXAMPLE 33
(10L-Ethyl-1,3,4,5,6,1IbB-hexahydro-ZH-l 1-oxa-4a-aza-benzo[a]fluoren-
1-yl)-methanol
The procedure of example 30 was repeated, except that o-ethyl-8-valerolacto-
ne was used instead of co-methyl-6-valerolactone.
20 NMR: 0.62 (t, 3H), 3.48 (br s, 1H), 3.52 (d, 1H), 4.06 (d, 1H), 7.00-7.30 (m,
2H), 7.40-7.55 (m, 2H).
MS: 285 (56%), 284 (100%), 268 (19%), 198 (36%), 172 (20%), 171 (44%),
170 (54%).

EXAMPLE 34
25 5,6,7,7a,11,1lb,12-Decahydr0—6a,12-diaza-indeno[1,2-a]flu0ren-lla—ol
The procedure of example 29 was repeated, except that instead of 2-(3-
benzo[b]furanyl)ethylamine and o-methyl-3-valerolactone, tryptamine and
hexahydroisobenzofuran-1-one were used.
NMR: 4.45 (br d, 1H), 7.00-7.60 (m, 4H), 9.11 (br s, 1H).
30 MS: 296 (8%), 143 (100%), 130 (81%).



5 1.88 g of ethylenedi am netetra-acetic acid disodiumsalt dihydrate in 40
m of water and the resulting mxture was refluxed for 3 h. The cool ed

m xt ure WO ogmsksébasi c w th dil ute ammoni umhydr oxi de ( pHPCI)FI@d235hen
extracted with dichloronethane (3 X4 O m). The conbined organic |ayers
were dried over)é;_gﬂw ulfate, filtered and the solvent evaporated to
give the crudé® 3?m’ xture of regioisoners), 10 which was directly

used in the ”%?Qs%tﬁss,é ?%elﬁﬁééﬁﬂyﬂr%hfm-ﬂiﬁzaphhﬂenﬁ[llm%]pheﬁmthfbnebe obt ai ned

by col um chr offgt ogr aphy lica di chl or onet hane/
triethyl am ne, T@8sdutign oT0aNE & H@Oé) of Nrht-63- Bldelﬁ)eﬁiyﬁéefglydrmso—

CooeshRaR o bR MR dadrcip e e

exanmplse 3bgg was e&?@ﬁécﬁﬁinmetdﬂra(bcaic @1d)ﬂls@dmm$a]t dihyideedié thedCambloDwaer g of
iodine in 30 mM o itri

tonitrile. Aft th 0.29 f sodi

bor ohydr i and theregltipg %ggt“?err:’%@%’:‘%ﬂg?(e @ﬁgrhcﬁgﬁéoog?‘gﬁﬂ\émPrev%a§ IB%H’E’ Ogdsgyl g(r)nl um
h t nieghabford th

ur o al ook Bkt ity 610 H PIRblaARe! elape i, Adlon Cbrs, 1.
MS: 296 ((359/30 mB9Fhé d@%medafga(lﬁﬂ%exs ware dfied 0vgr. sodmuppviiate, fiftered

(2,3,4,4a(3,5,6,7,8,13,13b Decahydro- 1H: 63, 13- [1,2- 25

c] phenant&iddhs fot V%G’i@’%ﬂfﬁ%]"e&‘ é%‘f telr%wlr{?a(mi’ét&ge &Zr?%lbggﬁlﬁw%% of the

abovﬁ]loour@hﬁﬂiwﬁ's Rfedily &@H%ﬂﬁﬁﬂeﬁt sté’;50$ee ékal fpl@%)?:’@% pm‘deﬂalmnfe@bnﬁl dehyde and
N-et hyl di i sopropyl am ne in acetonltrlle ef l uxed for 3

h. After bxmbtalupd bﬁeolumn@br%lrl@%éphwh%h%ﬁei fdichdoroppthape/ aBH omat ogr aphy
(silica g (l‘JI chI mf)t hane/ met hanol , 98:2) to afford the 30 pure

al cohol . br-s, 1H), 3.98(d, 1H), 4.17 (d, 1H, 7.0-7.5 (m 4H)),
10. 05 (br s, lH). VD 03/ 082866 PCT/FI 03/ 00255 43 MB: 310 (88%, 309
(100%, 293 (3EXAMPBE 367%, 184 (35%, 170 (90%, 169 (77%.

2,3,4,4ap,5,6,7 ,8,13,13bB-Decahydro-1H-6a,13-diaza-indeno{1,2-
15  c]phenanthren-13¢f-ol (Compound F)

As in example 9, 0.42 g (1.51 mmol) of the crude enamine from example 35
was treated with 0.21 g of potassium iodide and 0.32 g of iodine in 30 ml of
acetonitrile. After reduction with 0.29 g of sodium borohydride in 30 ml of
methanol, the crude product was purified by column chromatography (silica,

20  dichloromethane/methanol, 99:1) to afford the pure alcohol.

NMR: 3.18 (br s, 1H), 7.0-7.55 (m, 4H), 9.18 (br s, 1H).

MS: 296 (25%), 295 (10%), 185 (15%), 171 (100%).

EXAMPLE 37
(2,3,4,43[3,5,6,7,8,13,13bB-Decahydro—lH—6a,13-diaza—indeno[1,2-
25  c]phenanthrenyl)-13c3-methanol
A solution of 150 mg (1.51 mmol) of the above pure enamine (from example
35), 2 ml of 36% aqueous formaldehyde and 0.2 ml N-ethyldiisopropylamine in 10
ml of acetonitrile was refluxed for 3 h. After work-up the crude product was purified
by column chromatography (silica gel, dichloromethane/methanol, 98:2) to afford the
30  pure alcohol.
NMR: 3.29 (brs, 1H), 3.98 (d, 1H), 4.17 (d, 1H), 7.0-7.5 (m, 4H), 10.05 (br
s, 1H).



EXAMPLE 38 3 (3,4a-Dinethyl-1,2,3,4,6,7,12,12b p-octahydro-indolo [2, 3-a]
quinolizine 5 To a solution of 0.422 g (1.65 nmmol) of

N-[2' - (3'wDndos2skg et hyl )] -2, 3- di net hyl pi peridine in 25 niPCofFi@tdo23sol was
added 2.1 g of nercuric acetate and 46 g of ethyl enedi am netetraacetic

aci d disodiumsalt di hydrate in 5 n g mxture
was refl uxed Mﬁ 330488 P}éoéébé(g@’g? £%?;@a$gi?%eﬁ%4a@?%w ﬁd by rj1 ute

anmoni u %‘?g e and then extracted with dichloronethane. Drying over 10
sodi um su ‘filtration and evaporation of the solvent gave the crude

enani ne, whi ch was dissolved in 30 mM methanol and cooled with an ice
bath. A few dEXAMILE 38etic acid were added foll owed by 0.322 g of sodium

on T the  usudpiphisro g ko b difarkimado gl diidomas, S0 o fed
col ung chr OWHH%% ﬁ%yon(o?lolm%g%s,mﬁﬁl)diquh[zar(anmﬂh@nemybl -Bgnol (98.5:1.5).
NVR 0.89 (d, 3 76 (br (my A ’ 7.71 (br

s, 1H). divBeth@fipetidBin 2388 of ¢hong] W@@ddf%%g o mcwf&a?&taﬁ%*’é‘

EXAMPLE 39 2

(1 a- Et hyl&f, E‘%“Yée%d%‘m?‘nef%’”fﬁ%’(%% | fisgdinm salt diliydrage ip 50 nélu?fn“é?tfrza}nr? -

yl net h0>r<] )ﬂlie %ga;ﬁlgg gﬁﬁﬂuge %ﬁ%ggﬁai for BAthé chdlahmostur®. ;m; ngpdebagiy l“mhm ) of
1(3-et X-0Ct a a 1.no I n-

g 3(/| ) ene%:ihlatmammmhywlrﬁe apél then f‘ffﬁ%/ti@ gfit}l C@&&@%‘?’S“a’f‘ ISt dver

N N brmt Ay O gl?trattfahléﬁﬁ'@v% re[Hon o]ftﬂéso\l%'ﬁt aalderk ¢raddefniige,( 0. 28 nmol )

of 25"sod’ ide, previously washed wth heptane. The reacti on m xture
was sti rrvadclawas ﬂtssdmdm%mm(ethhmi apd hgoled wifoa dest batle A BYOBOPHPT 0. 084

mmol) in toluene (1 0 r.r ti nued for
3 h at rtacetjgrad %@6%@33@%@ gftlmﬁﬁ)é%rnég%t% F%%\ddr%ﬂip grrtl\gﬁa/a[g@égxt ract ed
wi th di chlproei-hang tﬁ@nﬁ‘xt&@ s hworltéteup BB usatimengans givpliesasduer e dri ed
over sodiums ate, ({/lng agent was 30f||iere off and the filtrate

was evapagrraded, whnclgmaeptmfee byt scdurap promatoe Y (HUGRES: purified by col um

chr omat O%@@gérﬁeifa ﬁﬁﬁ?ﬂ?tﬂ 0539%'5:5”5? o,rret haneé rretl_DhjamoI 5:5). 1V\AD 03/ 08286?5

PCT/ PP03 1.28 (t,3 349&, r? 4.25 (d
1H), 4.30 (g, RMR: @sSH, 3H),O96 (d, 3H), 3.76 (br d, 1H), 7.0-7.5 (m, 4H), 7.71 (br s,

1H).

MS: 254 (95%), 253 (100%), 239 (30%), 170 (31%), 169 (36%).

EXAMPLE 39
20 (1oclEthyl-l,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin—l-
ylmethoxy)-acetic acid ethyl ester
A solution of 0.02 g (0.07 mmol) of (1B—ethy1—1,2,3,4,6,7,12,12boc—octahydro—
indolo[2,3-a]quinolizin-1-yl)-methanol (Gazz. Chim. Ital. 111 (1981) 257-267) in
N,N-dimethylformamide-toluene (1 ml, 1:1) was added to 6.8 mg (0.28 mmol) of
25  sodium hydride, previously washed with heptane. The reaction mixture was stirred at
1t for 1 h and then ethyl bromoacetate (0.009 ml, 0.084 mmol) in toluene (1 ml) was
added dropwise. The stirring was continued for 3 h at rt. Water was slowly added
and the reaction mixture was extracted with dichloromethane (3 x 20 ml). The
combined organic phases were dried over sodium sulfate, the drying agent was
30 filtered off and the filtrate was evaporated to give the title compound, which was

purified by column chromatography (silica gel, dichloromethane/ methanol, 5:5).



(d, 1H), 6.93 (t, 1H), 7.03 (t, 1H), 7.35 (d, 1H, 7.38 (d, 1H), 10.64(s,
1H). Ms: 370 (40%, 369 (30%, 283 (12%, 267 (100%, 197 (12%, 170 (12%,
169 (16%Wwb oBMg#SR_E 40 5, 6, 7, 7al3, 8,9, 10, 11, 11 PCT/F103/00255

a(3, 11ba- Decahydr o- 12- oxa- 6a-aza-indegp [1,2- a] fluorene To a solution of

0.70 g (0.43 CRf2: 63D [2B f t i ' 0

chl or obenzenemkag'géc?gt’ gﬁiBF%gﬁé%#ér%&y;d{gfiwcél @mlﬁ; 4!1%) él 2H5114'§5f

cycl ohexapgdithas bexy 1y, BOh¢AIHGe.35Thel Hy, X1381(&, Mas 10.64@diErLed in a

m crowave oven 1000 V%D TleOC% for 30 m n. Chl orobenzene was replaced by
et hanol (5 m ) M¥P70620%).m99(30%y 283 613%H 0% 6HIATN hDF ityelr 1 (1%, added.
The n‘ixturlggxtgos%)sti rred at rt for 18 h, after which water was added and

t he product s 1solated in the usual nmanner. Trifluoroacetic acid (0.12
m, 1.53 nmmol) in dichloromethane (10 mM) was 15 added and the reaction

m xturé& was stiEXAMPIH 4@ h at rt. Al kaline work-up (4 M sodi um

hydr oxi de), gave e i de. J rjredi at e i was di ssolved Ln diethyl

ether (15 nl), \éeﬁ,‘i’%@’@’@@%T”)f@ﬁ'ﬁf%ﬁ?fﬁ%‘ﬁ'&ﬁ?ﬁ&fﬁzﬂw}?w Ldas added and

t he reactaL fdhgture was refluxed for 1.5 h. Water was slowy added under
t

cool i ng. er normal extraction procedures, the crude Er oduct was
purified by collorasoRgionaf O DEx4Ephmolsif12-@ebeged[pliviantil)shypmintansOmet hanol ,

90:10). NWVR 1. 77 2 40 2..29.(m , 2.48 (m 1H), 3.04
(m 1H), hr{g.oféh]@ﬁ?&%‘{e%sf’éd‘(‘i?ﬁ?ﬁ)(i}-g%?IHF%?I%PEi(th‘(lr%l" H)4H). VB: (267 (H)46%, 266
(100%n0 1%?0165@?@1@&3&90)24@%1@&%. MR disdvire 2 drrddihBY i 4 microwdvebovehb

( 3- hexahydr o- 2H 11- oxa- 4a- aza- benzo [a] fluorene (Cy(r)érgound G} The

pr ocedur e (BI00cWa il 20°L8 for¥) mip Ealasehenasneapas replagedbyrahangl emaater ol act one
o 2 oozl 00 LML P At g s g s o 2
(m 4H) . MSor 241, 4AQ%hicRdatel HAYAdded dfd (HEGREQuct A8 isoldin tHerfkueb8% , 170
(24%. mrga%ggf %‘?i%?loﬁgclz_étli:cl :?c?c{ 8)(.)12251?11, 1.53 mmol) in dichloromethane (10 ml) was
15 added and the reaction mixture was stirred for 2 h at rt. Alkaline work-up (4 M
sodium hydroxide), gave the amide intermediate, which was dissolved in diethyl
ether (15 ml), 0.1 g (2.63 mmol) of lithium aluminum hydride was added and the
reaction mixture was refluxed for 1.5 h. Water was slowly added under cooling.
After normal extraction procedures, the crude product was purified by column
20  chromatography (silica gel, dichloromethane/methanol, 90:10).
NMR: 1.77 (m, 2H), 2.07 (m, 1H), 2.29 (m, 1H), 2.48 (m, 1H), 3.04 (m, 1H),
3.20 (m, 1H), 4.13 (s, 1H), 7.18-7.50 (m, 4H).
MS: 267 (46%), 266 (100%), 185 (52%), 170 (12%).

EXAMPLE 41
25 1-Methyl-10,,3,4,6,11bB-hexahydro-2H-11-0xa-4a-aza-benzo[a]fluorene
(Compound G)
The procedure of example 26 was repeated, except that o-methyl-6-
valerolactone and 2-(3-benzo[b]furanyl)ethylamine were used instead of e-

caprolactam and tryptamine, respectively.
30 NMR: 0.88 (d, 3H), 3.34 (br s, 1H), 7.19-7.43 (m, 4H).
MS: 241 (40%), 240 (50%), 226 (100%), 198 (10%), 170 (68%), 170 (24%).



EXAMPLE 42 (1-Hydroxynethyl -1, 3,4,5,6, 1l b- hexahydr o- 2H 11- oxa- 4a- aza- benzo
[a] fluoren-1-yll -nmethanol The procedure of exanple 41 was repeated,
except t D 08osmber ol act one was 5 used instead of PCT/F103/00255

cc- net hyl - 8-val erol actone, and the obtained enanm ne was treated *'Ith

f or mal dehyde as_in exanple 14. NVR 3730 (d, lH) 3.76 (d, 1H), 3.79 (d,
1H), 3.82 (s, B¥pM BLEA d, 1H), 7.18-7.50 (m 4H). N5. 287 (56%, 286

609 270 (4Q%0 % 0 70 (54% . EXAMPLE
23 1/()I\/bt hox3(/rre mﬁwfm’@g%}(@%ﬂ%{&%}%gg%ﬁ% - 1(1- ox/()a- 4a-
aza- benzdiea]zb[uﬂﬂumn—lﬁyli;-niathamﬂ of 173.1 ng (0. 64 rrrml) of the al cohol

described in exarrpl e 30 15 in m of tetrahydrofuran was added to 153.0
ng (6.38 nmol )hsPrecsdig At W%‘F‘P]dé” W%rféEﬁaE?Gs‘P’S?ePHB VaProlcHEs e, The

reactison far owed b Sg addition
of a sol u‘{&%gnn%% dé@gﬁ %Tbg;l—%g%lg}dac (f%) %q‘d %8 tnlélf %S‘ﬁaémne Xy ¥ grte?tg cﬁ%of uran (5
m). The fsfmalﬂmygemm@@mpummd for | h. Water was slowy added and t he
reaction m xture was extracted di chl oronet hane (3 x 20 m). The 20

conbi ned or ganYMRsBe3deld: Q/\B}éﬁrﬁdelﬁb\?’e@ (GotiDuA3aus e 3L Ké dByi ng agent

was flltﬁ{lﬁ_ ﬂf(lfl’l @ﬁd the filtrate was evaporated to give the title
conpound, "whi ¢ch “was “'purified by colum chromatography (silica gel,

di chl or onet harMSnﬁ?t‘(éﬁ%), 28060), 27NRO%0,. 256 ((80%BHDS (B2 173 (263H),, 3. 36 (d,
1H), 89 %d 7.20-7.52 (m 4H. 25 Ms: 285 (80%, 284 (100%, 270
(209%'0 25700 88%, 198 (35%, 171 (82%, 170 (70%. EXAVPLE 44
2,3,4,4a(3,5,6, 7,8, 13b(3, 13c[ 3- Decahydr o- 1H 13- oxa- 6a- aza-i ndeno [1 2-

c] phenant hr enqgmMpL 43
2,3,4,4a(3,5,6,7,8,13ba, 13c(3-decahydr o- 1H 13- oxa- 6a- aza- 30

i ndeno[ 1, 2- c] dhketimxynetley MO-0@110815546,5 BB HESABPRSE2H4d -oxa-4a-
aza-benzo[a]fluorene
A solution of 173.1 mg (0.64 mmol) of the alcohol described in example 30
15 in 5 ml of tetrahydrofuran was added to 153.0 mg (6.38 mmol) of sodium hydride,
previously washed with heptane. The reaction mixture was stirred at 35°C for 1 h
followed by dropwise addition of a solution of 0.04 ml (0.64 mmol) of iodomethane
in tetrahydrofuran (5 ml). The stirring was continued for 1h. Water was slowly added
and the reaction mixture was extracted with dichloromethane (3 x 20 ml). The
20 combined organic phases were dried over sodium sulfate, the drying agent was
filtered off and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (silica gel, dichloromethane/methanol, 90:10).
NMR: 0.74 (s, 3H), 3.29 (s, 3H), 3.36 (d, 1H), 3.89 (d, 1H), 7.20-7.52 (m,
4H).
25 MS: 285 (80%), 284 (100%), 270 (20%), 254 (98%), 198 (35%), 171 (82%),
170 (70%).

EXAMPLE 44
2,3,4,4a8,5,6,7,8,13bf3,13¢-Decahydro-1H-13-0xa-6a-aza-indeno[1,2-
c]phenanthrene and 2,3,4,4a(3,5,6,7,8,13bo,13¢B-decahydro-1H-13-0xa-6a-aza-
30 indeno[1,2-c]phenanthrene



The procedure of exanple 41 was repeated, except that cis-octahydro-
i sochronen-1-one was used instead of a-methyl-6-val erol actone. The two
i soners werog/osmspar at ed by col unm chronmat ography (silica @e€r/Fiastidegds
acet at e/ hept ane 70: 30) g

[0

2,3,4,4a13, 5, 8133303 o d 1,2- 5
c] phenanthrene Cg’g %tl &plf@ \%a]syfgea}elcg%%%%f’%ﬁwg %ﬁydégle??l([)%, 280
(1009, 2§§cl{r3§u{ﬁal &1%8;&12(51138@ insted® of @48thyl-Fvalerdl s, Thebwd, ifomers

| 3ba, 13c( 3- decahydr o- 1H 13- oxa- 6a- aza-i ndeno phenant hrene: 10 NWVR

2.75 (d, w&rb)s;:p@rated-b? cagmnghrerpptogephy @saca(ggg%hyl Q@@ltq/h@m%e 79:38)-(16% , 1:70

banzof a] f1 uor chdrisBar bRy RhL AeF BBt U o taoadndtiel 128 G: °6 575

(2 33 d”ml*]})héﬁ nfirémes: benzo[ b] furanyl ) ethyl amine and triethylamne (0.97 m,
.0 mol) dlchlororrethane(S m) was added 0.56 g (2.33 mmol)

5 chl or o- 2- et hNMRa3.2&(sy LH2-Tnet-hyB (ml €Hbyl chl oride (prepared according to

h d
Chem a° " 10080 30 iRl AG R ZRER AN RO B RSt /¥ ng 2t To tor
45 min, vater was 2 HEl980 38l 3HAHR I FBS R RALATIN L

di chl ororret han€.’ Drying over sodium Sulfate, filtration of the drying
agent andclphepmttaticon of t he sol vent gave the crude am de, which was

purlfl ed by co Y, A acet at e/ heptane, 1:1). The pure
am de 0.3 g, 5@ ﬁ%ﬁﬁ@ﬁgﬁg“éﬁ gﬁl!)n toluene (3 mM) and 0.38 mM (4.1
mol ) of phosphyK: legmjﬂlz%(ﬂ}@qyya;;ggag@%j 170@om)xt ure was refluxed for 2
h, after 25 which it was evapor at ed to dryness The resi due was di ssol ved

met hanol (3 m) and 57 ng (1.5 mol) of sodi um borohydri de was added in
portions. AfteEXAVIPLE®S at rt for 1 h, water was added and the m xture

was extracted ngﬂg@ﬂygﬁf Oéﬁggtﬂ%& e% 'Zﬁ\ﬁro’é'oﬁm C_suI fate, followed by

filtration and ave 't ester was purified by

col um Chb@ﬁmi{ @B&k-i&aﬂbo&w«g@énd eﬂiyﬂy:bteﬁcet ate/ hept ane 30 1:1). NMR
0.65 (t, 3H), r& 0 7.5 H}l |\/ch 313
(70% 15312 (1oi§wmlzsuee@ 665 gé&é m)éof%@%b%wﬁal “fiﬂﬂi ﬂs%l ©an

triethylamine (0.97 ml, 7.0 mmol) in dichloromethane (3 ml) was added 0.56 g (2.33
mmol) 5-chloro-2-ethoxycarbonyl-2-methylvaleroyl chloride (prepared according to
the process described for the corresponding 2-ethyl derivative in J. Org. Chem. 45
(1980) 32-34) in dichloromethane (4 ml). After stirring at rt for 45 min, water was
20  added and the mixture was extracted with dichloromethane. Drying over sodium
sulfate, filtration of the drying agent and evaporation of the solvent gave the crude
amide, which was purified by column chromatography (ethyl acetate/heptane, 1:1).
The pure amide (0.3 g, 0.82 mmol) was dissolved in toluene (3 ml) and 0.38 ml (4.1
mmol) of phosphorus oxychloride was added. The mixture was refluxed for 2 h, after
25  which it was evaporated to dryness. The residue was dissolved methanol (3 ml) and
57 mg (1.5 mmol) of sodium borohydride was added in portions. After stirring at rt
for 1 h, water was added and the mixture was extracted with ethyl acetate. Drying
over sodium sulfate, followed by filtration and evaporation gave the crude ester
which was purified by column chromatography (silica gel, ethyl acetate/heptane,
30 1:1).
NMR: 0.65 (t, 3H), 1.55 (s, 3H), 3.30 (br s, 1H), 7.16-7.50 (m, 4H).
MS: 313 (70%), 312 (100%), 284 (22%), 240 (32%), 198 (80%), 171 (35%),
170 (95%).



i?(ét EQS% : t\r?ol 0|3/ 082866 PCT/ FI 03/ 00255 47 EXAMPLE 46

- oxynet hyl -l a-nmet hyl -1, 3, 4,5, 6, 11b13- hexahydr o- 2H 11- oxa- 4a- aza-
benzo[ a] fWomsmsesedhe procedure of exanple 43 was repeat edPCEWtI(Bpmzsihat

i odoet hane was used 5 instead of iogdonmethane. NVR 0.74 (s, 3H), 1.17 (t

3H), 3.37 (s, 1H), 3.38 (d, 1H), 3.%94 (q, 2H), 3.96 (d, 1 -
4H). NG 299 XAMI,’LE%(QZ% 270 (40% 25:04 (1009 , (1:98 (FD?,A%T'HE?Z' ?gaf(%)m,

170 (729 . NPLE 47

o by o AT SRS o et
: 23 rrrml f

t et rahydtr? P’ nug)ljeng ( ) of I th' um al um num hydride in dry

(10 M), was added 0. 86 2
descri bed in T&ma@@oﬁ@(aﬁw% Wﬁse‘ieP%?rﬁ 6?%?%% tﬁ:; é@%&géggctl on
mxtuLﬁre vvaé %{ gxedt&lagé 1 h. Water was sI ow y added and the reaction
mi xt i e WESRRL PERFET ANt h ethyl acetate (3 x 20 nl). The conbined organic
phases were dNiVeR: OV&(s, SBD) LT &udHRBE7 (5. IH)e? 88 (d.adb, B34 (@i2Dr 3P8 was
evaporated to 7ql ve the desired product, which was purified by colum
chr omat ok APdy7- 1171608 4B et hyl acet at e/ hept ane, 50:50). 20 NVMR 1.30 (s,

3H), 298(br By, 2bs (6hap3 Ko (BB 264 (100kD), 198 BA%)S1711BE%), 7. 1
(21604H) 5@12%?53/8 )%%0(((100% (198)9(348/() 1)'72 (%o)ém 1%([15'95((74)14% 51;o55
(669 . ;E?@\(VEI?E)48 (la-Methyl -1, 2,3,4,6,7,12, 12ba- oct ahydr oi ndeno[ 2, 1- a]

qui nolizin-I-yl)- 25 methanol The procedures descri bed in exanples 45 and

47 were r - i ,
st égdzgfe ??Mﬁﬁf ranyl ) et hyl amine. WM 0. 82 (s, 3H. 3.07 (br s,
aH) L ’ (f&ﬁ\ietﬁyﬁ?ﬁﬂ%ﬁﬂﬂ@c-h@xzﬁ&dﬁ*dﬁﬂﬂ-,oxa&a?ﬂa( d, 1H), 7.05-7.35 (m
benzo[a]fluoren-1-yl)-methanol
To a suspension of 0.31 g (8.23 mmol) of lithium aluminum hydride in dry
tetrahydrofuran (10 ml), was added 0.86 g (2.74 mmol) of the ester described in
15 example 45 in dry tetrahydrofuran (10 ml). The reaction mixture was refluxed for 1
h. Water was slowly added and the reaction mixture was extracted with ethyl acetate
(3 x 20 ml). The combined organic phases were dried over sodium sulfate, filtered
and the filtrate was evaporated to give the desired product, which was purified by
column chromatography (silica gel, ethyl acetate/heptane, 50:50).
20 NMR: 1.30 (s, 3H), 2.98 (br s, 1H), 3.21 (d, 1H), 3.69 (d, 1H), 4.33 (s, 1H),
7.15-7.55 (m, 4H).
MS: 271 (52%), 270 (100%), 198 (34%), 172 (20%), 171 (44%), 170 (66%).

EXAMPLE 48
(1o-Methyl-1,2,3,4,6,7 ,12,12ba-octahydroinden0[2,1-a]quinolizin-1-yl)-
25  methanol
The procedures described in examples 45 and 47 were repeated, except that
2-(3H-inden-1-yl)-ethylamine was used instead of 2-(3-benzo[blfuranyl)ethylamine.
NMR: 0.82 (s, 3H), 3.07 (br s, 1H), 3.23 (d, 1H), 3.39 (d, 1H), 3.52 (d, 1H),
3.70 (d, 1H), 7.05-7.35 (m, 4H).
30 MS: 269 (43%), 268 (100%), 252 (29%), 196 (36%), 168 (40%).



30 Ms: 269 (43%, 268 (100%, 252 (299 196 (369
) ) ) ) 16 O .
:DET/ EI 03{1:;3255 48 EXAMPLE 49 | a- Et hyl/? 1,3,4 (5 6/01 © (40% . VO 031082665
a- hexa rog/2id6d 1- oxa- 4a- aza- benzo [ aj fl uorene- 1-carb IRIE3/
aoesshy|
esther The procedure of exanple 45 vv%% repeat ed, except ch)tWS-chl or 0}12- 5
et hoxycar bonyl - 2- et hyl val eroyl chl ori®°de was used instead of 5-chl oro-2-
et hoxycar bonyEXAMBLEyW9val er oyl chloride. NVR 0.90 (t, 3H), 6.90-7.58 (m

4H). Ms: 327 6 3 9
172 (60% éoc%%% f%ﬁé Bl ey o R A e R S 56, 1
exab)égm,%tkiﬁam%s&a aza-benzo[ a] fl uorene The procedure of exanple

43 was repeate except that the_ al cohol
as the startiTibe ponphionel expmpigfd was rpegted, %g%pl[ B’?ggﬁu(% eéarrpl e3415w?zru§ed

2
( éooi»‘éa S ycaibr S8 g e R bl (228%5 *EwPLE 51
2 yl()aneEtgﬂri}gjr(]%clhﬂ_ﬁPﬁgl grnga;]éylmieﬂmgkdﬂyldda; 2H 11- oxa- 4a- aza- benzo[ a] f | uor ene-
47
(e;steg descri hAMRR0 QG pegz?é 7\1\5%&{5’ é@ as \tNﬁZ gtegre?;t ﬁg cg)r(rrc)gmldt h%'I[\/Rt hi 00
(e (508%2 93%&95013&3';32%;6%8 (((@0%)1@12 (OkpaTs @flog?mszgggn%pwmww (909,
, , 0,
03/ 0828647P@0%), 130 0025 49 EXAMPLE 52 (2299 170 (36%. VO

10 EXAMPLE 50
1-Methoxymethyl—loc-methyl-l,3,4,,5,6,1lboc-hexahydro-ZH-l1-0xa-4a-
aza-benzo|alfluorene
The procedure of example 43 was repeated, except that the alcohol described
in example 47 was used as the starting compound.
15 NMR: 1.44 (s, 3H), 2.99 (d, 1H), 3.15 (br s, 1H), 3.22 (s, 3H), 3.70 (d, 1H),
7.18-7.50 (m, 4H).
MS: 285 (84%), 284 (100%), 270 (14%), 254 (92%), 198 (34%), 171 (74%),

170 (50%).

EXAMPLE 51
20 (10-Ethyl-1,3,4,5,6,1 1bo-hexahydro-2H-11-0xa-4a-aza-benzo [a]fluorene-

1-yl)-methanol
The procedure of example 47 was repeated, except that the ester described in
example 49 was used as the starting compound.
NMR: 1.00 (t, 3H), 2.93 (m, 2H), 3.29 (s, 1H), 7.15-7.60 (m, 4H).
25 MS: 286 (90%), 285 (68%), 284 (100%), 268 (16%), 198 (22%), 171 (22%),

170 (36%).



1- P- Hydroxynet hyl -1 -nethyl -1, 2, 3,4,6,7,12,12b (3-0 ctahydro-indolo [2, 3-

al qui nol i zi ne-6(3-carboxylic acid nethyl ester The procedure of the

pr epar at i w0 00083844 3- et hyl -1, 2, 3,4, 6, 7, 12, 12b( X- oct ahydr o- PET/F103/00255

i ndol o[ 2, 3-a] qui nol i zi n-1-yl) - net han%I (Gazz. Chim Ital. 111(1981)
257-267) was repeated, except that "C-tryptophan nethyl ester was used

i nstead of trEKAMPRE.S2ZNVR 0.74 (s, 3H), 3.39 (s, 3H), 3.46 (d, 1H), 3.97

(2639 327 ( 1hoohtydinsbegunt i d P A stk e nddlol2 55, 2 p

53 Resol 1ind-68 IcARKXGRY heid ntetByPesfor?, 12, 12b(3- oct ahydr oi ndol o 2, 3- a]
qui nolizim-T-0 l}lxsolution of 0.3 g (

1.1 mol ) of
() -1 a- i sopr opYhe proRedird pBthe plpatedibl 3¢ (k&:@@ﬂyb%éi‘h@%’ll%{@?@‘-%‘]aﬁwrﬁbI i zin-1-ol
and 0.16 g (1.1 mmol) of L-tartaric _acid,in 8 was
r ef | uxedindelol28-awnoksndr diae n%]t(q%% ht"@'n%%‘r %ﬁiglgh 8\?%? ?\?63 ?ﬂl tg here was
deposi ted 0 a bifn M¥th @ lesteyrad eseaisdteddl df zgpiaatise.f r om net hanol
t he coll leegfq’étag’ﬁ f%ttfr?%tLetrg%{)l%lﬁ\r/l\/as tp}gretsi ti gned bet ween dj chl or t hane and

10% sodi um h}NMRXx0.0é (56H)L 3.3 (s, 3H),Settoide HHY G 1L &H},f‘aﬁgégéﬁ& vapor ated to
yield 116.6 of (-)-Ja:is opyl-1,2,3,4,6,7,12,

12bp- oct awdx-gﬁ?ﬁao4%{,§;9§?aﬁﬁ3?#%-o| i zin-1-ol 20 with [a]D= -64.5 (¢, 0.011 in
CHC13) . The oWqperssnant)cimer16oshy, a9 (389p), 068 (32%), 170 (10%), 169 (24%).
1,2,3,4,6,7,12, 12b( 3- oct ahydr oi ndol o[ 2, 3-a] qui noli zin-1-0l1 [a] D= +64. 5(c,

0.011 in CHC13) was isolated fromthe nother liquor in the sane manner.
EXAMPLE 54 ReFNAMPIE 53

(la-nethyl-1,3,4,5,6.11.h(3-h - A ta1RARsind6lo[2,3-
benzo[ a] f | uor &S E‘)‘}'P&‘-%@&H&?P%E%gé’g?%gg’%ggﬁgf&ggrrpI“el 5:2 [was r epeat ed,
except t uindlizidl@eet yl - L-tartaric anhydride and isopropanol were used

instead of "L-tartaric acid and acetone. Opti cal riti t he separated
enant i omer s wek soluierf of @@ (byt rempb &f (ﬂﬁ_oﬁlsPE@PﬁhﬁgggAé’éé’l M CAL

| NDUSTRI ES, . LTD. Q... di i 4 5.6k hdigwh 18. 5 m /nin,
mobi | e p%?@ylwlﬁioiﬁgg ‘I(]ﬂ}é?lell%m’f)'vqg@%{ngp blr% & @plgl?tn}og)g%fgbgla)?%lgoplr opanol
( Rat RBUr Ny diRleGiods 38 Yef(uk8@ RGP, mid\Od staading @nraaim RIPEratie OVt i on ti nes:

E|:3>-C$'/ E} 83 }tt(je-;?g-m(gals %-elr)rgstitgg Io-f %0(:)3 r’n4g’o% ’a%b 1&'. tzk(f%e_r rt]vE\"/)(g %Qc\f}(rjsrtﬁfizza%o%s'l'fr@ﬁ%g@al%/ 082866

the collected L-tartrate salt was partitioned between dichloromethane and 10%

sodium hydroxide solution, dried over sodium sulfate and evaporated to yield 116.6

mg of (-)-loc—isopropyl—l,2,3,4,6,7,12,12b[3-octahydroindolo[2,3-a]quinolizin—l—ol
o0  with [o]p=-64.5°(c, 0.011 in CHCls). The other enantiomer (+)-1o-isopropyl-

1,2,3,4,6,7,12,12bB—octahydroindolo[2,3—a]quinolizin—1-01 [o]p= +64.5° (¢, 0.011 in

CHCls) was isolated from the mother liquor in the same manner.

EXAMPLE 54
Resolution of (1c-methyl-1,3,4,5,6,1 1bp-hexahydro-2H-11-o0xa-4a-aza-
25  benzo[a]fluoren-1-yl)-methanol
The procedure of example 53 was repeated, except that (+)-diacetyl-L-tartaric
anhydride and isopropanol were used instead of L-tartaric acid and acetone. Optical
purities of the separated enantiomers were confirmed by chiral HPLC (column:
DAICEL CHEMICAL INDUSTRIES, LTD CHIRACEL OJ, dimension 0.46 cm *
30 25 cm, flow: 0.5 ml/min, mobile phase: n-hexane (Merck Uvasol for
Spectroscopy)/isopropanol (Rathburn, HPLC-grade) (100:20), UV detection at 272
nim, retention times: 8.8 min [(+)-(1o-methyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-oxa-



50 4a-aza-benzo[a]fluoren-1-yl)-nmethanol] and 11.1 mn [(-)-(! (X methyl -
1,3,4,5,6,11b( 3- hexahydr o- 2H 11- oxa- 4a- aza- benzo[ a] f | uoren- 1-yl ) - nmet hanol | .
EXAMPLE 5&0Raes8dsed | on of PCT/F103/00255
(la-methyl -1, 3,4,5,6, ! ba-hexahydr o-r?5 11- oxa-4a-aza- 5

benzo[ a] f| uor en- l-ﬁ/%ﬂ-rret hanol The f cedure of exanple 53 was repeat ed,
except t hi-aga=bengelaflyasenzbyl)-methengli and . hmin[(nodehpethdke and ethyl acetate

wer e used, | L-tartaric acid an a one. i cal rities of the
separ at od St iare e AT R B SenPfahet e S bRt b G

CHEM CAL | NDUSTRI ES, LTD CH RACEL O, 10 dinension 0.46 cm* 25 cm flow
0.8 mM/mn, nopxA8IPhRSS: n- hexane (Merck UWvasol for

Spectroscopy) /i sopropanol (Rathburn, HPLC-grade) (180:20), UV detection at
254 nm r et entResolutiomesf: (1d-1BethyhlB(45,6,1 Lbo-exdhydro-23-41-9x6-4bldza-

hexahydro- 2H- 11- oxa- 4a- aza- benzo[ a] fl uoren-1-yl)-nethanol] and 12.6 mn
[(-)- X1 lae%&’igmrf%ﬁ}ﬁﬁ?ﬁginéba- hexahydr o- 2H 1

1- oxa- 4a- aza- bepzgbaddubd &ample 53Wis repeatdiBbRRPPInht (-FXAMIEoRE -Enant i omer s
of 1-net hoxymethyl -1 a-methyl -1, 3, 4, 5, 6. 11b( 3- hexahydr o-- -
2H 11- oxatarariazad eonglydraif and eibykasstafneerp usebinsicad of L-éatatislagids@dwas

repeat ed, except that pure.enanti Qners 0 . .

(o< G o sl OR Qo buis D R Ransiers erp, confimned oy 8L of a £ 1 wor en-
-yl) - et HeNQl(calighn{ PAICEL SHERIOKL INDISTPRIES SL.TD CHIRACEL O,

11b( 3- hexahydr o- 2H- 11- oxa- 4a- aza- benzo[ a] fl uoren-1-yl)-net hanol,

r espel i véimensipp 8rfbeaigb ens flowe PS mkmin, imedile phasst n-hexanedMestkol descri bed

i l e 30 tical it f. th i rred by chiral
HPLC (ool ol foRRefise bl el el R AR PR et TS U et on 4. o
* 15 cm  §di@on @t Bs4hhNeontioR Binles: PY@5E [(+5 Rt MRS 5. 6 Pifor-

4.6)/acetonitrile (Merck Lichrosolv Isocratic grade for liquid
chr onmat oghexphydro-2H001-08)-4aaea-benzobriflugramd -y3)-Bethanol] and 12.6 min [(-)-

8 v Bl Do B TR Bt e Ta i P pe A RO Ry -

a- met {1yl - JeBafoiP: 6. 1 | b(3- hexahydro-2H 11- oxa- 4a- aza-benzo[ a] fl uorene] . WO
03/ 082866 PCIT/ F103/00255 51

EXAMPLE 56

Enantiomers of 1-methoxymethyl-1o-methyl-1,3,4,5,6,11bp-hexahydro-
2H-11-oxa-4a-aza-benzo[a]fluorene

The procedure of example 43 was repeated, except that pure enantiomers,

20  (+)-(1lo-methyl-1,3,4,5,6,11bf-hexahydro-2H-11-0xa-4a-aza-benzo[alfluoren-1-yl)-
methanol and (-)-(10-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-
benzo[a]fluoren-1-yl)-methanol, respectively, from example 54 were used instead of
the alcohol described in example 30. Optical purities of the products were confirmed
by chiral HPLC (column: ROCKLAND TECHNOLOGIES, INS ULTRON ES-

25  OVM, dimension 4.6 cm * 15 cm, flow: 0.8 ml/min, mobile phase: 0.04 M KH,PO4
(pH 4.6)/acetonitrile (Merck Lichrosolv Isocratic grade for liquid chromatography)
(90:10), retention times 3.8 min [(-)-1-methoxymethyl-1a-methyl-1,3,4,5,6,11bf3-
hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene] and 5.8 min [(+)-1-methoxymethyl-

1a-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluorene].



EXAMPLE 57 Enantioners of

1- met hoxynet hyl -1 a-nmet hyl -1, 3, 4,5, 6, | | ba- hexahydro- 2H 11-oxa-4a-aza-benzo
[ a] f1 uor ewe 03le28pé ocedur e of exanpl e 43 was repeated, exce@pT/Fl3H02I3Ur e
enantiomers, 5

(¥)-(1(x-nethyl-1,3, 4,5,6, 11ba- hexal%lrdr 0- 2H- 11- oxa- 4a- aza- benzo[ a] fl uoren-1
-yl)- net handEXAMIPLE 57

(-)-(la-nmethyl -1, 3,4,5, 6, 11ba- hex -2 e -

benzo[ a] f | uorBpantigmers ﬁgi'ﬁ‘é‘ﬁ P’fy'?gtg%gi‘%%eg‘wl%{’g’?gﬁégg&np Pxaydre e used
i nst ead t ' i n exanpl e 30. tical purities of the
pr oduct sﬁ&mklrléé}gdéﬁ-??ﬁ&géc}lzq@ﬁggﬁgl HPLC En(::)ol um; gz\l CEL %.%F—)(EM CAL

| NDUSTRI ES, LTI {Eokdda@Ebf ekomplr, 430V aisneasel, 6Xopt that Pure snoniefs,, o, g

e i

L3 45 BehaRa ethyl-1,3.2 - -a] -bkaa d 6.3 ni
[0 etk A R hRa - fa i AR Aganhaosnl al blwancae] and 8.5 m

| ba- hexabatop]Atbrti-loppméthandlarespentizelyafroimesrapie] 55 wae ird NSFAGHM ng known

Che' it ofaraios d4EonRriy exanle300guop Prifyst il AbandiOubiohiasls nown 10

p- 0ct ahy g o) DAL Bkl b ARIEIZ CREMICIAL INDUBTRIEE, HID THER pBEedur e of
exanpl e 6’ was repeated, except that 1-ethyl-4,9- 20

di hygts o- @i @iyensioh d,46-dbj ¥ A oire flow: OGTeHmirsarobile phase; privxacdMergk 977)
2109-2115) was used instead of . . v -

1-1 sobut Jivasol GonS pepepssoBY). FYantion times S¢ wipylr s -mefhoxymehyllormetyl; o 5 g4,
p, 13cp- Dodecahydr o- 6a, 13- diaza- i ndeng 25154 RR&R3 846 8NBInF 091~

1,2, 3, 4, Aé(/ggg;ﬁ?‘?‘j@f‘ﬁ%ﬁ%&ﬁﬁ%ﬁ%gzﬁe%egﬁg[gﬂ- 6a, TS- di aza-

i ndeno- [ &Js‘% NERL&RG-BBd 3,611 Bo-A8khediorsH-¢ 1-okhdapue-e enani ne from 25
exanpl e 1\i/va rgrgﬁceg{lwi ?lh sodi um bor ohydride in nmethanol (containing a
few dropsnaf[cHuetdne].aci d) to give the two isonmers, which are then
separated by chromat ography. The correspondi ng 13b-epinmers are prepared by
aci d-catal ysed epinerization of their parent isoners.

2(3- NBt hyl -1, 2,3,4,6,7,12, 12b( 3- oct ahydr oi ndol o[ 2, 3-a] qui nol i zj n-2-0ol and
30 2a- net hyl - Ip12, f3lldwihg knd@n tampaumtstcan bd prephisd 6h8P OB AGFHEIEZi n- 2- 01

are WO 03/082866 PCT/ FI 03/ 00255 52
to the methods known in the literature.

10-Methyl-1,2,3,4,6,7 ,12,12bB-octahydroindolo[Z,S-a]quinolizin-l-ol
(Compound H): The procedure of example 6 was repeated, except that 1-ethyl-4,9-
20  dihydro-3H-pyrido[3,4-b]indole (J. Chem. Soc., Perkin Trans I (1977) 2109-2115)
was used instead of 1-isobutyl-4,9-dihydro-3H-pyrido[3,4-b]indole.

1,2,3,4,4aﬁ,5,6,7,8,13,13bB,13cB-Dodecahydr0—6a,13-diaza-indeno[1,2-
c]phenanthrene and 1,2,3,4,43[3,5,6,7,8,13,13b[3,13coc-dodecahydro-6a,13-diaza—
indeno-[1,2-c]phenanthrene and their 13b-epimers: The pure enamine from
25  example 35 was reduced with sodium borohydride in methanol (containing a few
drops of acetic acid) to give the two isomers, which are then separated by
chromatography. The corresponding 13b-epimers are prepared by acid-catalysed

epimerization of their parent isomers.

2B-Methyl—l,2,3,4,6,7,12,12bB-octahydroindolo [2,3-a]quinolizin-2-ol and
30 2oc-methyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-2;ol are



prepared follow ng the procedures described in J Og. Chem 56 (1991)
2701-2712 and Chem Ber. 106 (1973) 3106-3118.

1, 2, 3, 4, 6¥0,03882880( 3- Cct ahydr oi ndol o[ 2, 3- a] qui nol i zi n- | RCHIFIGHY255
1,2,3,4,6,7,12, 12b( 3- octahydroindologZ 3- a]qU|noI|2|n 1(3- ol are prepared

accordlng to the pr ocedur e descri bed>+ Bul 34 5 (1986)
3713- 372 preparepl follgwimethg BTOPQ@I@Q%WWGP p(d@lrga [Citeea 56 élﬂ%b??%%’@% s

d di
(1672) 489 i, B 18G5 EAT3I008 @3?%%%1 Jo PRl Emound 1)
is pr eparﬁ@maﬁﬁarﬂx BlarldL,2 B4, 6TE I D eth 5l8 BefnddloRss Fimmmmﬁ (1989)
3975-3992.° 3,4,6, 7,12, 12b- Fkxahydr0|ndol ?2 3-alq uinol 1 zi ne and 1- et hyl -

3,4,6,7, Dlalbabenemem@caw'mthdpltoo@@,l@d@}cqbwdwlﬁ’}mmé’har@ l]?ﬁléﬁér ed according

0L TEL89 398595 D5 21k P14 v SR oo o SRR 2222 g
1( 3- et hylprdpafed3aclofding tbahd #thdd deskided Hf DCNER! c2 Glrem] Quimanl (1272)e ( Compound

J) are prepared according to the nethod descri bed in Tetrahedron_45 (1989)
7615- 7630361] hd6:h13,12sHexahydroindolo[2,3-a]quinolizine (Compound I) is prepared

S T AN I o) (omound 10 an

qui nol i zi3x 6,7}1|2)}ZIPHbﬁhy|dro{nﬁomm&mqhthoﬁzlﬁe piEpatiad RSP, 1h-t 0 t he
met hod described in Gazz. Chim . |ltal 111 (1981) 257-267
( 1( 3-1Bt hyhexahydreindolol2,314] qym@M@reaPryH%rs@ ARRordipg tothe method described

I di h
method . 350k GH A R QRO A Rt RESRTE IS GRS ' O To e
531 3 Bt Il aepatlop 3. 3»d}q\§m3hﬂiﬁe 4RO BRI S4iGTFIEL, SE5B-3- a] qui nol | Zi ne

u -

2a- me'ij hyIocﬂ_alﬁfdsomdﬁlﬂléZl](llzimbzgnaf@wmmumdd[) efeprepasgdpscodingApike ar e prepared
T 1990) 2633-2650.
;cgorS Ifsngn?fﬁ ‘il‘ikﬁcggt R g‘rﬁl-opﬁgé %?P %{gpgﬂ{)?ﬂrﬁj@? is |)or epar ed accordi ng
2
Ei( 3, el;’%hg?ﬁi’ggﬁ-o@%‘:ﬂygmér ol %(’isoi E{ g %Eﬁ qui no ?m:iﬁilK) aIl) nmet hanol

(Conpoun(il@-)ethyi 72,8400, 5,02 bybouoedulhyﬂnﬂﬁdab[Z,M]qmndileFyd)-ﬁgﬂ&aioer whi ch
synthesis Is described in Tetrahedron 52 996). 9925, 1(9
a, 2, 3, 4, 6Compoundb] Fye EEILIFRARCEIHHSID ﬂ{eznethaql d%f&nh%ﬁ N7 gz1Ckim Jtagt hanol

Co k whi ch 30
(Compound 1F) 14 BS9pas<d gt e4uct 89, B SO ARHRYRS. kot one v
1,2,3,4, Ga]thahili’xb( $hanéthhyol (Qompdmd ,1§>p1&i):qad1 B@ordihH e the nitlepar ed

according to_ the thod described in J ? Chem 34 (1969) 330.
| a- EtRyl dfgcglh@étnh%dzan.] Chem., Sect. B22 (1983) 531. 3-Ethyl-2-methyl-

1,4,6,7,12,12b-hexahydro-indolo(2,3-a]quinolizine (Compound N) and 30-ethyl-

2c-methyl-1,2,3,4,6,7,12,12b-octahydroindolo[2,3-a]quinolizine are prepared
according to the method described in Tefrahedron 46 (1990) 2633-2650.
2,3,5,6,7,11,11b-Hexahydro-1H-indolizino[8,7-b]indole is prepared according to

25  the method described in J. Org. Chem. 53 (1988) 4236. (1B,2,3,4,6,7,12,12boi-
Octahydroindolo[2,3-a]quinolizin-1-yl)-methanol (Compound O) is prepared by
reduction of the corresponding ester which synthesis is described in Tetrahedron 52
(1996) 9925. 1-(10,,2,3,4,6,7,12,12bB-Octahydreindolof2,3-a] quinolizin-1-yl)-
ethanol (Compound P) is prepared by reduction of its corresponding ketone which

30 synthesis is described in Tetrahedron Lett. 30 (1989) 719. 1B3-Propyl-
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a] quinolizine is prepared according to
the method described in J. Org. Chem. 34 (1969) 330. 1o-Ethyl-13-methyl-
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,2,3,4,6,7,12, 12bp- oct ahydr oi ndol o[ 2, 3-a] qui noli zine is prepared according
oth meDhotissescri bed in J. Chem Res. (5) (1995) 382. PPTAT®M0235uUt vl -
,2,3,4,6,7,12,12b13- oct ahydr oi ndol o[ 2, 3-a] qui noli zi ne and 2(3-tert-butyl -
2

3
e

3,

,2,3,4,6,7,12, 12ba- oct ahydr o-i ndol > 3- a] qui nolizine (Conpound Q are 5

r epar ed1 241641121 2bf-ddtshydrohulvlaf2 Serliybinglizine Teprepded AR UBE (0 989)

3975. 2-tert- Butyl-1,4,6,7, 12, 12hb- hexahydr oj ndo 2, 3-al qui nolizine and

2- t ent - botegiod CE_,SQti,bGC}?I}if@b%é%&hﬁﬁ?%—%%dgﬁi%[deﬁ)f&tg}'qui nolizine are

prepar ed, 906019 Ok Ly IS0 ARSI LRRS Fg 2pbATGRLA7 (1991

1,2,3,4,6./3 12,71 o2 nAERI 2B 2 duiablizihe (Comparkd-@) arand (+) - | a- et hyl

10 1, 2, 3?’},’36%%371 ) gé()gétgc %ﬁ?gr oi r[lofol _(]) 2l 3-a qfﬁ: r:oll)i zin-| -(rjzle’ﬁare obt ai ned

by I‘@SO?thiaﬂﬂ aobortlingito theanethpd descxibest o {ewohipandd kI 98AS9R 24ty nent i oned

her ei nbef ore, the conpound f .t sent. | [ OF)sppd Jnteresting
phar nacoﬁ&'(jylclaf‘ﬁﬂp]&p@’t'ﬁ%’??’yﬂ5?‘}35@0%%??%‘%(1%?13&!{?@%4@ Fﬁrtﬁeﬁ- or al pha2 15
adr enoCeRLLE 5:12 1B 1Ak Ky AVARABIPL, 9% giinoRdine wiclpromafod dveowiregoubels of the

invention® 'I's denpstrat'ed with the pharnmacol ogi cal tests presented bel ow
EXPERI MENTethod Radtitediig Jattabidndi 4G (139 1221%28%a-rdecelbr s Exanpl es of the

al pha2- adr enocept or _bi ndi ng_affinities, of the conpo St v uding in the
present ilsRs3Ai6 Halﬁ@'@%ﬂﬁdi’%n‘hﬂgszi'ﬁlqéml‘h‘z%ﬁS?rfg?&pﬂzlsaek%hcorrpounds are
high-affinjty Il for . ) DR AAEERY Y1 Sre HMin&D of them

di spl'dy 42#%&%?ﬁ%sﬂdf’%aﬁih%ﬂ%@ﬁ@:33E‘Z‘f‘;%"é‘. WO 03/ 082866 PCT/ FI 03/ 00255
54 Tabl e dso1sfnGfiatiedcdshicvalxues (Compourddlol i gand bi ndi ng assays using
cell s expressing human al pha2- adrenoceptor subtypes Conpound Bi ndi ng

affinity (Ki; nM al pha2A al pha2B al pha2C A 480 330 61 B 130 160 25 C
710 580 87 D 29 81 17

1
t

1
1
p

As already mentioned hereinbefore, the compounds of the present invention
show interesting pharmacological properties, namely they exhibit affinity for alpha2
15 adrenoceptors. The said pharmacological activity of the compounds of the invention

is demostrated with the pharmacological tests presented below.
EXPERIMENT I: Radioligand binding to alpha2-adrenoceptors

Examples of the alpha2-adrenoceptor binding affinities of the compounds
including in the present invention are shown in the Table 1. Many of these
20  compounds are high-affinity ligands for all the alpha2-receptors, but some of them

display selectivity for the alpha2C-subtype.
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were determned as the abilities of the compounds to inhibit the
epi glephr i ing;:ﬁteTmm% ﬁ%@ﬂc@mwmgm@iﬁ ﬁ&ﬁr%&eij%ﬁdmdﬁlg)ﬁs@mei ns (Jasper, J.R

- : ' nbr anes of

R A g0 el

stably t r ansf et
ant agoni st pa@ -
Table 2. The r. 0_showtha
for the al pha2C subtypes. Table 22Ph#33 2 i

conmpound K andAconpound L on the huna‘lté al pha >hdr enoégpt ?t gﬂglt §;SJegKB) °
Conmpound Ant aghni st potency (KB; nM | pha2 6 | pha2B.al pha2C K 295.351 23
L 320 75 4,2 V@ 03/082866 PCT/Fl03/00255 55 (ﬂ Vi vo éffects of

2:c]|9hat20-fsel eptgve clorrpounds It is cur Oently 16 wel | 2 nown in the art what

ects in vive could i i E i

Based on avai | &bl e knO\l/)\Aeedgfat ;Ingugﬁ(rj | go(ﬂneea%&rédve FophazCantagont sm

a2- adrenoceptor subtypes. The

3 m:—a're—p'resented in the

are—=vtt ecti ve antagoni sts

G 96 not measured 22
H 280 45 23
I 150 460 85
J 210 520 75
K 359 245 31
L 85 20 18
M 440 470 110
N 130 1110 46
0] 380 270 110
P 290 410 90
Q 27 40 6.4

EXPERIMENT II: In vitro antagonism on the alpha2-adrenoceptors

The functional activities of two compounds (K and L) displaying alpha2C-
5  selectivity in binding experiments were determined as the abilities of the compounds
to inhibit the epinephrine-stimulated binding of 35S-GTPyS to G proteins (Jasper,
JR. et al., Biochem. Pharmacol. 55(7) (1998) 1035-44) in membranes of CHO cells
stably transfected with the human alpha2-adrenoceptor subtypes. The antagonist
potencies of compound K and compound L are presented in the Table 2. The results

10 show that these compounds are selective antagonists for the alpha2C-subtypes.

Table 2. The mean antagonist potencies (Kg) of compound K
and compound L on the human alpha2-adrenoceptor subtypes.

Compound Antagonist potency (Kg, nM)
alpha2A  alpha2B _ alpha2C

K 295 351 23
L 320 75 4,2
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effects of the psychostimulant d-amphetamine and, on the other-hand, over-

expression of the alpha2C-adrenoceptor in mice (alpha2C-OE) leads to an opposite

effect, i.e. to attenuation of the stimulant effect (Scheinin, M. et al., Life Sci 68(19-

20) (2001) 2277-85). Thus, it could be hypothesized that alpha2C-antagonist would

20  potentiate the locomotor effects of d-amphetamine.

The above assumption was tested by administering groups of mice (7 = 10-
12/dose group) amphetamine (4 micromol/kg s.c.) either alone or together with the
alpha2C-antagonists (3 micromol/kg s.c.) of this invention or with the alpha2-
subtype non-selective potent alpha2-antagonist (1 micromol/kg s.c.) (Haapalinna, A.

o5 et al., Naunyn-Schmiedeberg’s Arch. Pharmacol. 356 (1997) 570-582), and by
subsequently measuring the locomotor activity of mice with an automated infrared
photobeam system designed for activity studies (PAS CageRack, SanDiego
Tnstruments, San Diego, CA., USA). As expected, both of the tested alpha2C-
selective antagonists increased the activity of mice (Figure la-+b), as was expected

30 for alpha2C-antagonist. The subtype non-selective alpha2-antagonist also potentiated
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tested, whether a selective Q _
ant i depr dkas#inhaP{ aptageRistywap ci"é& %ﬁ ;1%%1%@})[5%21 ﬁ %npl)serty) in the
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atipamezole effectively antagonised the effect of dexmedetomidine. This result

demonstrates the lack of alpha2A-antagonism of the alpha2C- -selective compounds

20  of the present invention (Figure 2).
EXPERIMENT V: Forced swimming test

Forced swimming test (FST, i.e. Porsolt’s test) is generally used in the
pharmacological screening of new antidepressants. In this test, antidepressants
increase the animals’ activity compared to non-treated controls. Alpha2C-KO mice

25  appeared to be more active, and alpha2C-OE mice were less active in FST (U.S.
Patent No. 5,902,807 and Scheinin, M. et al., Life Sci 68(19-20) (2001) 2277-85).
Therefore, it was tested, whether a selective alfa2C-antagonist would have
antidepressant-like activity (e.g. activity-increasing property) in the FST. The figure
3 shows how both of the alpha2C-compounds increased activity in this test as was

30  expected based on studies on transgenic mice (Scheinin, M. et al., Life Sci 68(19-20)
(2001) 2277-85) and as reported with recently developed alpha2C-antagonist (WO
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st udil@s. T an I've al ant agoni st” ati pamezol e produced
di T er eni ®fs 809 54 Aorinalsy fibsionieclPR ¢ah betiésrupied BY psygaostimulants,

al pha2C-ant agoni sts: ati pangzol e.did enhapce RPI ;. Féé bifedtfer €ased the
startle el exd-paphaamme o p %Dtcé{‘gf(ﬁ’ée (&%0‘3}% rﬁ‘r’eergeu @ecslﬁn ?léﬁfrg 4). In
concl usi qQn p%ﬁOt\g\Cﬁsu' ts presented in this chapter show that those

ant agoni s“ilflts} ich are classified as al pha2C-sel ective according to in

vitro experinents, appeared to function as al pha2C.se ec%%ve goni st s
al so in vivo inagrevammetudyhalphad&sKADDRIOBIEE RS SPRHER ME%) BFIEE pr edi ct ed

based on the avai,l ahl no . 26, AfcAGRRisSIRE oEsMRNBY , t he
fi ndi'Rg tWeﬁsﬁg’}’é‘?gh@é@g\#sg%%ﬁils{}g g??@not “decrease PPl, as predicted,
but on thgiered alpha2C-expression in mice was associated with changes in PPl in a way

suggesting that an alpha2C-antagonist would decrease PPI (Scheinin, M. et al., Life

Sci 68(19-20) (2001) 2277-85). This hypothesis was tested with compounds K and L

alone and against PCP —disruption of the PPL.

20 Groups of rats (n =10/group) were administered the alpha2C-antagonists 20
min before, and PCP or vehicle 10 min before measurement of the acoustic startle
reactivity and PPI in a test system designed for startle studies (SR-LAB, San Diego
Instruments, CA, USA). It was found that the alpha2C-antagonists were able to
attenuate the PPI disruption caused by PCP (Figure 3). This was unexpected and

25  opposite to the hypothesis based on transgenic studies. The non-selective alpha2-
antagonist atipamezole produced different effects than was observed with the
selective alpha2C-antagonists: atipamezole did not enhance PPI, but it increased the

startle reflex per se (i.e. startle without prepulses)(Figure 4).

In conclusion, the results presented in this chapter show that those antagonists
30  which are classified as alpha2C-selective according to in vifro experiments, appeared

to function as alpha2C-selective antagonists also in vivo in a manner that was



contrary, increased PPlI, could be considered unexpected and this adds the
novelty value of the now proposed useful ness of the conpounds of the
present iwWOeabswsne 5 The conpounds according to the i nvenPCorFiosey233e used
to treat any disease or condition wherein al pha-2 antagonists are

indicated to be effective. The conp 88nds can al so .be ﬂsed to,reverse
ef f ect s prodivieé daded mltbhavailah]gdmpwieﬁge o alphal Grgntpeonista- HEERYEUHEs of the

i nvention may _ be_ us n.the tr r ghsheof the
central hdiggipat g@ﬁ#‘?éﬂ?}gonﬁsw d?ﬁﬁ Péerreg%tptﬁeﬁﬁgé%g:eggdﬁ %/Chl atric and
10 cogni &4,@Gf in%%a@'&f BPY( S6i0d basonkifereismienpectainridghip add&s@ilﬁdlévf@l Y post
traumatic stréss disorder, schi zo?qﬁenl a, P | nson e%tﬁ'kv%ﬁ e and ot her
novenent valisditieney profoged m‘}if%‘?séo £ 6‘%%18{6? réat nent of
vari ous peri pher al d| sorders, d| abet es ort host ati ¢ hypot ensi on,

LLpoytic di SHLARkS &g&ceﬁiu%b@sthé MiventRAVARLES Sseddd seaay disetwoton mal e and
f emal sexual cfys |ons he sel ecti ve alﬁgha 2C ﬁnta oni sts of the
present tdﬁdﬂ[ﬁrﬂ\o]ﬂbram)alﬂﬂm -Limdgomnints are h@lqaﬁ@dpr% tegfive, 4 drders or

condi tions of ONS aﬁ}eﬁgs\é\gﬁéﬁf i s fdb%ﬁh% ét§tp§ccafcﬁng19dh§at ed to be

benef i ci 830 alfqhe gse vari ous nent al

di sorder §orﬁﬁ5{9ﬁ9 8t 8fd iVen$ibh 8% befastll msbmtreatdnmszfsxenod%w@régﬁs@iﬁ, negative
synpt ons schi zophrenia, attentign deficit h&glgrac Kﬂc di sorder, post
20 t r aumtitei centsalmeseudisEera 6ENShrig- difRTeat Jeuipgicals PYCIY ition, due to

the novel evi Ou | Ofpotthen nﬁft‘cefrm of the
presé@nt ﬁ?%ﬂté‘?%ql ?ﬁdgé %1%’%1;528 eksz&?gnéﬁéﬂgh%?%gt (gg PPIu tlhe al pha2C-

sel ect i VgiseRIFPRUmdsplaatiaAtakinken’ udischst and @té@nmgvesrmlw 8is81d¢RY- condi ti ons

associated w th sensorinotor tin defl I i.spr ders and
condi ti oﬂi‘yrtmﬁ’ rﬁhftYH@a‘fZ‘fSe %ﬁ?ﬂé'gah H’B% rﬁm&@f@{ Iéllﬁetq‘%i d;i‘%dsr%?rgﬁ n sensory

f1 oodi ng aﬁg Hokiate {éé(ﬁ&{mt ﬁf;dﬂ?tnc dlﬁ@u&sr{gldﬂwsfobmtty) ),dtaynadds t ent i on and

perceptléih sorg s and conditions include, but are not limted to,
schi ZOphrd@s&a@,orQ:bﬁemale\wdcfem@iaIssxuabdﬁc&f%lﬂ@l@r Tourette's syndrone,

bl ephar ospasm and ot her focal dystonias, tenporal |obe epilepsy with

psychosis, 8 Cvegarl@fayfégﬁeag 1§Jt§%tﬁ§?%éﬁ m%Z%i@HﬂﬁdyS)eQ@étBRﬂ by 30

chrorlPc use of agents I Psychophar macol ogy

(Berl) 1RS{2udknl A0RAibuLddordbs or cohditionsg @N%SW@@&@@G Fefikihson' s

di sease, disorders WO 03/ 082866 PCT Fl 03/ 0025 tuation of
the | evelmtagbnistarnmdiggieddo bs hepelisal fpr ‘?F\?H&“?‘? 3%1F‘I‘i_"’“ngi:‘él'“hq‘e%"fR’y"‘Iflg &

various mental disorders propagated by stress, Parkinson’s disease, depression,
negative symptoms of schizophrenia, attention deficit hyperactivity disorder, post-

50  traumatic stress-disorder, and anxiety disorders.

In addition, due to the novel and previously unpublished findings of the
effects of the present alpha2C-antagonists on the PCP —disrupted PPI, the alpha2C-
selective compounds can also be used to treat disorders and conditions associated
with sensorimotor gating deficits, particularly disorders and conditions wherein the

o5  sensorimotor gating deficits results in sensory flooding and cognitive fragmentation
causing dysfunction in attention and perception. Such disorders and conditions
include, but are not limited to, schizophrenia, obsessive compulsive disorder,
Tourette’s syndrome, blepharospasm and other focal dystonias, temporal lobe
epilepsy with psychosis, drug-induced psychosis (for example, psychosis caused by

30 chronic use of dopaminergic agents) (Braff, D.L. et al., Psychopharmacology (Berl)
156(2-3) (2001) 234-258), Huntington’s disease, Parkinson’s disease, disorders



syndrone), and panic disorder. Further, the synptons which are usually
associ ated wth above-nentioned disorders or conditions include, but are
not |im two osos28k@l | uci nati on, delusion, 5 parathym a, agiPCatFI@GM0233sychotic
cognitive inpairnment (including defi gi ts in thinking and speech), soci al

wi t hdrawal and wi t hdrawal synptons SPncl udi ng, del i riu 1associ ated with
cessat i anusHd i fizotestion of thskpyRls of sexneFRSNSS SFUCh A Bregisise  These  synpt ons
may al so be seen i.n _aniygml s in exceptional circunstances, for exanple,
during vﬁyPﬁ’iﬂ’F“[ﬁ‘iraarndfpra 1&%% @rs or during transportation. 10 Due to their
selectivity of action, the al pha-2C antagonists of the invention have |ess
or no undesi rehtier,shagmgftbme tbhicht dre umﬂedSSLOQIaWér}‘ﬂﬁb#t@é’?ﬂf‘ém&P‘ifﬁaz-

antagoni sm such as_increases.in blo ress . t : sal i val

secr et i ofigordegs FP@%‘?‘&S@&H‘S‘P’ b&E@F@Pﬁ@W,ﬂe‘gﬁ"x ﬁé@ \ nﬁgl?l’g c}sétilgsﬁﬁgmi eactivity
per ( : o coentive imPavm&h @nomdolg dBbixite ol thiBkingl 993)
243-%9)&&%9#%(%& (gdr?iﬁ%h%ﬁkg(fﬁithegni nven?iﬁon cgn (b5e a(ﬁn‘i istered for exanple
ent er al | ynd speeq) caiclay withdyesmebandewhdrpwpl sYFpITES GRlugipe Bﬁlgr‘%)ceuti cal

formul ati on useful for .said. L L StLatl ﬁ%mb@gaimgs@t | east one
active cﬁﬁ%ﬁﬂﬁtﬁg“BT‘h@B%Hﬁvggflg?%%glklgfr{ﬁr%gtgggfta?%(g:agg acceptabl e and effective
amount s E?Qﬂl%ﬁﬁ madl A14d R sReRBCAalinkIs ah Eyceptiomé piretshssanges, fene*dmdar ri er s,
and/ or excipients known in the art, The mapufacture of 20 such

phar nacedwiiegvithdiaryal %@mwtqrgomr}ng%wfpﬂﬁo?-he art. The therapeutic dose
to be given to a patient in need of treatnment will vary depending on the
cormgg)md bei gy, 3081H SERERfy RSRERS Bpha-a0an@pdhitiberl sminwitibhe ~subj ect
being treated, the particular condition being treated aa well as the route
and net hee lefs adra uidetirahd sids-effents attribuiasdp POnYRIEEH Ve by person skilled

inthe art. 25 Accoydingl t.ne. t vl d f Ofiival @brefidpd Ni stration is
from5 gRARGEPYSAOPC ?E%ré/aﬁ%srmg’é?&é ﬁﬁ{lﬁaﬁ orteb%rilgnt eral administration

from 0.5 ,Raldterebithal S:craiok Sarfx@ety,amd seile teactivitymer ssTRaiffolaFeRy- eirilent i on
further provides a conpound of the inven? on or an ester or salt thereof
for use asunalRehdharmewdgoricet32 @8?3)%?'?%753 a method for the 30 treatnent
of di seases or conditions where al pha-2 antagonists, e.g. al pha-2C

i sedBos or vt P BRBHRLTHRS FepButEShdt adpiancraTet damplociEhiy! r eatment of

topically or parenterally by means of any pharmaceutical formulation useful for said

administration, and containing at least one active compound of formula I in
pharmaceutically acceptable and effective amounts together with pharmaceutically
acceptable diluents, carriers, and/or excipients known in the art. The manufacture of

20  such pharmaceutical formulations is well known in the art.

The therapeutic dose to be given to a patient in need of treatment will vary
depending on the compound being administered, the species, age and the sex of the
subject being treated, the particular condition being treated, as well as the route and
method of administration, and are easily determined by person skilled in the art.

o5  Accordingly, the typical dosage for oral administration is from 5 pg/kg to 100 mg/kg
per day and that for parenteral administration from 0.5 pg/kg to 10 mg/kg for an

adult mammal.

The present invention further provides a compound of the invention or an
ester or salt thereof for use as alpha-2 antagonist. Furthermore, a method for the
30 treatment of diseases or conditions where alpha-2 antagonists, €.g. alpha-2C

antagonists, are indicated to be useful, e.g. a method for the treatment of diseases or



conditions of the central nervous system is provided. In such a nethod a
therapeutically effective ambunt of a conpound of the invention is

adm ni st ewed3wgeses subj ect in need of such treatnent. ThePOI&FIBf00235e
conpounds of the invention for the nuf acture of a nedi canment to be used
for the above indications is also pf_5 vided, 5 Those skilled in the art wll
appr eci abaditibat of the centtpddpivens Ws@§es i pragided o spFha g flifcation coul d be
nodi fied without. departin t P8k iMEiseameantred tdhose skil | ed
in the dRYTaRt al&?h‘%gefcéltv%ﬁ%o{lﬁ%?]atcﬁglpp{rlwenttihg%ﬁ’i@ghnot limted to the

par ti cul@piedi Hales eflsiehheinmmntEhe useidf the compevitisef the igyesiop so%ee

The | nvenundstmotoamstionsst bk proptopoa v uldidtishif B rplidedd 2e08s O nd
of formula l, RI6 RI5 (R}))m/ N111 Xz 1 3 R/ RARG6 55 mgerei n, X iIs
CR2RZ2', 0, S Hledid the afehlfB = hfe-th&irth@embodjments dastribed in &ishy dr oxy,
(Cl%) al kyl | Oé‘%l-g%é)e ['kox phice

al koxy, hal ogen, hal o(Q - g%%lldgw " %CI - C@) al koxy- CO-,
CN, NQ2, apiticationueld by mailified wdibpai deprewefEng b YPuvEGOREPEnd R2' T are
i ndependently. H .hydroxy.or z : ianet igitedortne  together with
t he car bElPPSPiSh’E{egﬂ%ﬂ’f a{%al%?r{ggtjs{a%g)ﬁ%:f%é lél?%rgic%%éd, a claer bonyl g{loup; R3 is

H, hydr oxyicliGldisadakleyibod{nets by keeyded thyplde Ry GloddaNaEPRY /10, the O

06) al koxy, (Ci1-C6)alk Cl - 06) al kyl, hyd o | k Cl- 06) al kyl ,
(c:%f1 c(7)) u;abdgdjmenss?tﬁat@%\%&lpﬁé%%ﬁ%ﬁ%@%@ﬁqéﬁ‘éh@ t%’@a?w ?ngw ((:12 ?:6) §| kyl ,

aryl oxy,



15 aryl (A - C6) al koxy, aryl oxy(d -C6)al kyl, aryl (Cl-C6)al koxy(Cl - Co6) al kyl,
hal o(d - C6)al kyl, NH2, am no(d -C6)al kyl, nono- or

di (d - Co)wbloglosasséro, nono- or di (C - C6) al kyl am no( Cl- C6) alPk§IF103/00255
(C1-C6)al kyl -CO, (Cl-C6)al kyl-CO O, (Cl-C6)alkyl- CO O (Cl-Co)alkyl,

(Cl - 08) al koxy - 06) al koxy- COS¢Cl- C8) al kyl, (Cl-

C6) al koxy- CO al koxy(Cl -C6) al kyl, carbanoyl, nono- or di(Cd 20

Co6) al kyl car bam)yl car boxyl or (Cl-C6) al kyl -S-(Cl-C6)al kyl, wherein the
said (C3- C7) cycloal kyl or aryl is unsubstituted or substituted with 1 or 2
substituents each. independent] i ng hydroxy, (C1-C6)alkyl, hal ogen,

(C1- CG)a koxyﬁse}\f?—fzacoéf’@dglpg W})&eone of R3 or R4 and R6 together forma
bond between the ring atons to which they are attached; 25 R4 is H,

hydr oxy, (Cl-C6)al kyl, hydroxy(Cl-C6)al kyl, (C1-C6)al koxy or (Ci-

C6) al koxy(d - C6) al kyl ; WD 03/082866 PGJ/ FI 03/00255 62 R5 is H, hydroxy,
(Cl- C6) al kyl , (C2-C6)al kenyl, hydroxy(Cf-C6)al kyl, (d- C6)al koxy,

(C1- Co) al koxy(d -C6) al kyl , hydroxy(CI C6) al Iﬁ)xy(CI Co6) al kyl, (C3-

C7) cycl oal kyl, (C3-C7) cycl odl ) yl, aryl aryl (d - C6) al kyl ,
aryloxy, aryl (G -Co)ghkexy on(CI-)aI kyl ,

aryl (G -C6) al koxy(CI-Cg)aI ; mal of Sk _514) al kyI (I 1- C6) al kyl -

(Cl1-C6)al kyl-CO- O, (d-C6)alkyl-¢ )aIkyI (C1- CG)aIkoxyCO

(d -06) al koxy- CO (Cl1-Co) al kyl, y=-CO) (O C6) al koxy(d - C6) al kyl ,
carbanmoyl, mono- or di (Cl-C6)al kyl cag
(A -0CB)al kyl -S-(d -C6) al kyl, whereinthé sallij; (C3-C7)cycloal kyl or aryl is
unsubstituted or substituted with 1 or substituents each independently
bei ng. 10 hydr I(Cl C6) al kyl, hal ogen, (Cl-C6)al koxy, NH2, CN or NO2, or
R4 ané R5 form together with the carbon ring atons to V\/mch they are
attached, a c(Xhﬂeﬁ:Ez&i fQ,WeortMR2; seven menbered saturated carbocyclic ring

unsubstituted_or & tg ed WI 051@ substituent(s) R9 each
i ndependent | y Z0&i G Re Hgl{\/ al’kyl, hal ogen, NH2, N2,
(C3- C7) eyc! oAl nydHigy, Q‘&‘YC@Jaﬂ@ﬁ) (&L@J)alkdw oglogerOBlal Ry Coalkyl, (Ci-
am no( C1- C6) al kyl , mono-__or di ( g& é%ﬁ})‘( I E
310 Coxapdporntho @y S antyronpcrt ey ke o Bl Rovy o - 00t vt
carboxyl . (Cl- y ShpH, Bhleks o€ Egalklloro)al Rajord.
(d _dé%/al koxy- 1%)_“?3( %&qgf?yfl g@b i yrrg%' or “di (d-06)alkyl car banoyl
Or 0XO; together with the carbon ring atoms to Wthh they are attached, a carbonyl group;
R; is H, hydroxy, (Ci-Ce)alkyl, (Cy-Cg)alkenyl, hydroxy(C;-Ce)alkyl, (C1-
Cg)alkoxy, (Cl-Cs)alkoxy(Cl—Cg)alkyl, hydroxy(Cl—CG)alkoxy(Cl—Cg)alkyl, (Cs-
Cy)cycloalkyl, (C5-Cy)cycloalkyl(Ci-Ce)alkyl, aryl, aryl(C;-Ce)alkyl, aryloxy,
15 aryl(C;i-Cg)alkoxy, aryloxy(Ci-Ce)alkyl, aryl(C;-Cg)alkoxy(C;-Ce)alkyl, halo(Ci-
Cg)alkyl, NH», amino(C;-Cg)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di(Cy-
Ce)alkylamino(C;-C)alkyl, (C;-Cg)alkyl-CO-, (C1-Cs)alkyl-CO-O-, (C1-Ce)alkyl-
CO-0-(C1-Ce)alkyl, (C;-Cs)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C;-Co)alkyl, (Ci-
Cﬁ)alkoxy-CO-(Cl-Cé)alkoxy(C1-C6)a1ky1, carbamoyl, mono- or di(Cs-
20 Ce)alkylcarbamoyl, carboxyl or (C1-Cé)alkyl-S-(Ci-Ce)alkyl, wherein the said (Cs-
Cy)cycloalky! or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C 1-Ce)alkyl, halogen, (C;-Ce)alkoxy, NHy, CN or

NO,, or one of R; or R4 and R together form a bond between the ring atoms to

which they are attached;
25 Ry is H, hydroxy, (C-Ce)alkyl, hydroxy(C;-Ce)alkyl, (C;-Cg)alkoxy or (Cy-

Ce)alkoxy(C;-Ce)alkyl;



R6 is H hydroxy, (Cl-C6)alkyl, hydrox

, , y(d -C6) al kyl, (Cl-C6)al kox -
2? C6) al koxy(d -C6) al kyl or R6 fornms a bond between t§1e ri nzg atomytngS]ngh
|h dl s atwaaobesksand the ring atomto which R7 is attachedPCRFIO380245
ydroxy, (Cl-C6)al kyl, hydroxy(d Cg).al kyl, (C1-0C6)al koxy or (d -

C6) al koxy(d -C6)al kyl; R8 is | k
(Rglf ng?n al koxﬁsﬁsﬂ . @ydrozs, (@ﬁ)&@ﬁ dsé?éé kgﬁ &%P‘Y@n?ﬁ?aﬁgﬂe@ﬁ ch) a:?l;yland
L R A oo R R N e i b ol

con
o] denseg carbocyclic ring unsubstitut ed

g; dfg?;tc l?&@hmwtﬁ(@ .’Cﬁ%;}bgﬂdeyt(ﬁﬁﬂsmﬂ(gyl mﬁceé‘cﬁ}?ﬁlkyln@ﬁbéﬁadent |y being

?%;j;f)xy(@wl(% aﬂé&ﬂx}’ Hylosy&a- @%“}lgy ?V&%%ﬁ%@%%?é 1&3’1 hé(lh%%%_ or di (A 30
grp%ﬁ(g 5%06%5}% céj (= é%%lgylkad)&%al (%g (Chalk§)-a0kPHC1{1AIG8) al koxy,

( CI ce) gtlk@ggmk@@ -CO- qﬁl%))dkm(}oédﬂ i k)falk%}/r GQn@r %%Z"nﬁ.y' o?o >

di (A - Co)al kyl
(o5 ahpicoky LGSR eRbytoR milR ?’e@%ﬁ?@@‘iﬁ%ﬁ‘&%’l Ay 63 RS s 1
g%) ﬁg?%xx%acé%?@&ﬁgkﬁ Cohaneln Oxtydr&ih tKeb9aid (B GHGEiaRyhbksyl ishal o( Ci - C6) al kyl ,
, mono- or di (ICI C@)al kgll an ﬁ
(% %) alkgubstGied or (WstCEFA W13 Pty “éﬁa%aépk'éffgpe% é?lnﬁkoxy co-,
(G &) apnoeyy B et T el Gy Coulkoy, NEEs, O or MO or R and Rs D
6) al ki Gaichpmmrh (s capabany bpritle S hithaa are M) o SPHETI EAREP e o o
_ e carbon r wh
i SOor 1. s@Yenan@mﬁ%m@%eﬁ%m%‘)ﬁ@w@é‘é%b%ﬁﬁﬂtﬁadd b AaG8ated igX @3 and %Ot he
provi so, shb Er]uen ?éﬁg%&})eﬁﬁehﬁygemghy&oﬁy (B3-CoRdkyl Rtloges, NRL5 and R16 are

hydr ogen, one o

d
bt v e T 20
) Al Koy O 2 faliiarahd) 8K, o?@(c%%ﬁfaﬁéﬂz{%ﬁﬁﬁ {kYEgalkyl, (Ci-

Ce)alkoxy, (C1-Ce)alkoxy(C1-Ce)alkyl, carboxyl, (Ci-Ce)alkyl-CO-, (C1-Ce)alkyl-
CO-0-, (C;-Cg)alkoxy-CO-, (C1-C6)alkoxy-CO-(Cl—Cs)alkyl, carbamoyl mono- or
di(C;-Cg)alkylcarbamoyl or 0xo;
Rg is H, hydroxy, (C1-Ce)alkyl, hydroxy(Cl-Cs)alkyl, (C-Cg)alkoxy or (Cy-
20  Cg)alkoxy(Ci-Ce)alkyl or R¢ forms a bond between the ring atom to which it is
attached and the ring atom to which Ry is attached;
R; is H, hydroxy, (C1-Cs)alkyl, hydroxy(C:-Ce)alkyl, (Ci-Cg)alkoxy or (Cy-
Ce)alkoxy(Ci-Ce)alkyl;
R; is Hhydroxy, (Ci-Ce)alkyl, hydroxy(C1-Ce)alkyl, (C;1-Cg)alkoxy or (Ci-
25 Cﬁ)alkoxy(Cl—Cs)alkyl or, only when nis 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) Ryo each
independently being hydroxy, (C1-Ce)alkyl, halogen, NH, NO,, (Cs-Cy)cycloalkyl,
hydroxy(Cl—CG)alkyl, halo(C;-Cg)alkyl, amino(C1-Ce)alkyl, mono- or di(Ci-
30 Cg)alkylamino, mono- or di(Cl—C6)alkylamino(Cl—Cs)alkyl, (C;-Cg)alkoxy, (C1-
Cg)alkoxy(C1-Ce)alkyl, carboxyl, (C1-Ce)alkyl-CO-, (C1-Ce)alkyl-CO-O-, (C;-
C¢)alkoxy-CO-, (C1-Ce)alkoxy-CO-(Cy-Ce)alkyl, carbamoyl, mono- or di(Cy-

Ce)alkylcarbamoyl or oxo;



for the manufacture of a nmedicanent for the treatnent of diseases or
conditions where antagonists of al pha-2 adrenoceptors are indicated to be
useful . 2vOThesasse of a compound according to claimi1l, Wh@CER03X0023s NR2.
20 3. The use of a conpound according to any one of clainms 1 or 2, wherein

mis 0O, nis 0, RRis H R3is H, drox,}&gl-c%llg%_,
o1, SRk CuE Gy By R e ek
(Cl- C8) a@&ﬁ%}’-"g&‘éoﬁ%k‘gﬁ’@é%(Eg%?)-ag(@%gl- %?aﬂ 31@55 F)e4 TS hid’r oxy,

|,
( CL- C6) ahislo(Of-Cptkyiydro- ﬁmﬂﬁi—@]alkylﬁﬁh@(%csh%1é‘:'lo§@/1,-Cc()@Kyl‘@@yal kyl ,
hydr oxy(d - C6) al kyl, (C1- al koxy réﬁ(}:ll- 6)al | @%}%L %~s Hor (d-
C6) al kyl (@n@s)ﬂ#ﬂ‘é%‘@fg%lﬂéi TC68?1k d?@}?dl@é aykcy K The use of a
conpogiind NG -0 ARVCone,-of) By (® -Ay) dlRy 3 carbhodi moRS- 0r3di(@0 H or
(C1- Cg) aﬁ;%i ga’gglgijai s&ﬁydrgx;l/ g)r hygr oxy(d -C6)al kyl. 5. The use of a
conpound Caeloidairvegndyb onearbeotyds of clainms 1 or 2, wherein R4 and R5 form
together with th.e}iar@pr%&ig@, atonms to which they are attached, a condensed
six menbered Rat SRS yclic ring. WD 03/ 082866 PCT/FI03/00255 64 6.
The use of a ROARORYEreaLG@EH t6thd @rlbunyrimyroms, which aw atljagent2, wherein R4 and
R6 together forma bond between the ring atonms to which they are attached
or R6 forns aiséHe Zakdween the ring atomto which it is attached and the
ring ﬁtomto Si‘s"’ﬁiogtf R7 is attached. 7. The use of a conpound according to
anydeof cl &i's to 5, wherein the conpound is. )
la-ethyl - 1, 2, 3r 4 pharfateyticatip acepahlecals o exes] tagreofz withdhe PONISE; ‘il?_i”i -ol,
(1(5-ethyl b 210 4% ;i o RORORS AR ) Qa0 hRl yafo Rh i d el - 1-¥1) - met

?/FE hy :ve tl,ho% iR%,iéh&ngeh?ﬂég I Sota&t RNV Ak RetyatdXy8E AThalkyb hiydiony(Ciol
X- yl -
1,2, 3, 4, & Jalk@xylCbCR)abol 4By GslatsiQt (CCapkernbiO- 21 K1-CoplkoryGinol |
1,2,3,4, 4@3 zall? 17, 8,13, 13b( 3, 13ca- dodecahydr o- 6a, 13- di aza-i ndeno-[ 1, 2-
c] phetPant &gkl N
1, 2, 3, 4, 48 theTmfufaclurd 3f 4 3R aikda( Br dedeanmgnt obdiBeas¢gomtoagiions
i ndeno[ 1, 2- c] phenant hrene. or - gicated tobe useful
3, 4, 4a( 3. Bhae Anggaristy ghalgha3 adrepaceRinrypy Bicxsd ppejsetul
di aza-i ndeno[ 1, 2-c] phenant hren-1-one. 8. The use of a conmpound according to
claiml, wherein X is CRR2'. i .
2. The use of a compound according to claim 1, wherein X is NRy.

20
3. The use of a compound according to any one of claims 1 or 2, wherein m is 0,
nis 0, R, is H, R; is H, hydroxy, (C1-Ce)alkyl, hydroxy(C1-Cs)alkyl, (Cy-
Ce)alkoxy(Ci-Cg)alkyl, (C3-Cq)cycloalkyl, halo(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-, (Ci-
Ce)alkyl-CO-0O~(C;-Co)alkyl, (C1-Ce)alkoxy-CO- or (C1-Cg)alkoxy-CO-(Cy-Ce)alkyl,

25 Ry is H, hydroxy, (C1-Ce)alkyl or hydroxy(C;-Ce)alkyl, Rs is H, hydroxy, (Ci-
Ce)alkyl, hydroxy(Ci-Ce)alkyl, (C1-Cg)alkoxy or (C1-Ce)alkyl-CO-, Rg is H or (Cy-
Cg)alkyl and Ry is H, (C;-Ce)alkyl or hydroxy(Cy-Ce)alkyl.

4. The use of a compound according to any one of claims 1 to 3, wherein R is

30 H or (Ci-Cg)alkyl and R4 is hydroxy or hydroxy(Ci-Ce)alkyl.

5. The use of a compound according to any one of claims 1 or 2, wherein R, and
R, form, to gether with the carbon ring atoms to which they are attached, a condensed

six membered saturated carbocyclic ring.



9. The use of a conpound according to claim1, wherei i

use of a conpound according to cl gi m 1, Wnerei n X ig g Xlll.S '(I)'htzaougg. o;l-h:
conpound wo®e/elsHg to any one of claims 1 to 10, for the Proamufaotisre of a
nmedi cament for the treatnent of a disorder of the central nervous 25
system diabetes, orthostatic hypot Asi on, lipolytic disorders, Raynaud's
di sease or nmale and femal e sexual dysfunctions. 12. The use aé:cordi ng to

claim i, whergl Q%e;otﬁgicggggﬁﬁfﬁccgidiﬁé‘% £§ThE Bt CIARAYDYS?, WhessiaRyiand

depr essi @'n, _ orders, post-traumatic stress disorder,
schi zophkffug@ther AfmPabdadrimonten thé sras@msde whidt they atewiiachedor Rssor der. 13,

The use of a conpound according to an ne..oQ | ai

g 1Y, for t
manuf act faresgrboad Raifiesn theing %8“11.}83&5%“ lssaéﬁa(tét%:et&la\?ﬁeﬂﬁé %%%gg%qgnt ;gomast. WO
03/ 08@86@1&%‘5?\7%9{%5 Q255 65 14. The use according to claim13 for the
manufacture of ‘a medicanent for the treatnent of nmental disorders

propagated by stress, Parkinson's disease, depression ne i
of schi ; . 2. ,  depl on, gative synptons
tr au?ralt Izgp h,[ © g héﬁat Oafcgtéll}p%%ng %I:éo%ih% W%ﬁf Aelof ¥ialds €S O WidreinpRSt - 5
LA RLB str - ,of "anxi efy di"sorders. 15. A conmpound of formula
iy ZRééglp&ﬁd)imlbc,-éihym,Z,s,%ﬂ,IRZ,12@Récta1ﬁr&in®m[/aéwdqm,nonmg-1xoli, s CRRR2', 0
(ir v Ly , R2, R2', 'R3-R10, R15 and R16, mand n are as efin;fd inclaim
o 08[ Sgs Pflf«ﬁﬂ?l‘reﬂglﬁhém1>2,%oeqmdwﬂ@-@dpk[%?f-aé!’&tl%qhzﬂfhéﬁé)o@?g\ﬂmlh he
' a a en X | j i
i mm@ané@qbyly1,2,3,4,6,7,12,1Zbﬂ&%ct%hycﬂ‘o{nﬁof%[2’3‘%]c5‘uix'1§1iz?n-1Io*1‘,e('?oc5€1a'ﬁ§1-afe not al |
1,2,3,4,6,7,12,1 2bB-octahydroindolo[2,3—a] quinolizin-1 -yI)-methanol,
1,2,3,4,4a[3,5,6,7,8,13,13b[3,1300c—dodecahydro-6a,13—diaza—indeno-[1,2—
clphenanthrene, 1 ,2,3,4,42P,5,6,7,8,13,1 3bP,13cB-dodecahydro-6a,1 3-diaza-
indeno[1,2-c]phenanthrene or 3,4,4a[3,5,6,7,8,13,13b[3, 13co-decahydro-2H-6a,13-

15  diaza-indeno[1,2-c]phenanthren-1-one.
8. The use of a compound according to claim 1, wherein X is CR2R7’.

9. The use of a compound according to claim 1, wherein XisO

20

10.  The use of a compound according to claim 1, wherein Xis S.

11.  The use of a compound according to any one of claims 1 to 10, for the
manufacture of a medicament for the treatment of a disorder of the central nervous
25  system, diabetes, orthostatic hypotension, lipolytic disorders, Raynaud’s disease or

male and female sexual dysfunctions.

12.  The use according to claim 11, wherein the disorder of the central nervous
system is depression, anxiety disorders, post-traumatic stress disorder, schizophrenia,

30 Parkinson’s disease, or another movement disorder.

13.  The use of a compound according to any one of claims 1 to 10 for the

manufacture of a medicament for use as a selective alpha-2C antagonist.



hydrogen; 15 b) when Xis 0, mis O, nis 0, R3, R4, R7, R8, R15 and R16
are hydrogen, and one of R5 or R6 is hydrogen, then the other R5 or R6 is
not hydr owp(08i0828@6) al kyl , hydroxy(d - C6) al koxy(d - C6) al kyIPCT/F103/00255
(C1-C6)al kyl-CO, (A ©6)al koxy-CO (C1-C6) al koxy-CO (O -Cg)al kyl . c¢)

t he conpound is not 1,2, 3,4,5, 10b- hekxahydro-10-t hi a- 3a-aza- 20

cycl openta[a] fluorene; 1, 3,4,5,6, 1l b- hexahydro-2H 11-t hi a-4a-aza-

benzol a] 14.uor ehenselactdrdigp slabm 13 fbbﬂlhemhééﬁlée ofi medicamgntAgr heq -

benzo[ a] fl uoren-1-yl)-et hanone or 1 - ;thia-4a
aza- beanP@FFPh@fr@?fgglI‘ﬁ%’é %Bi?ﬂﬂpia%at%%?%sdté%hfﬁ&%g ggr((.ﬁ gé’%%.gtlé%s}f%%rrpound
accordi nge%agvg |s?[hﬁ?oﬁé1of%}ﬁ%@5h?erﬂ@,%ttﬁﬁﬂﬁ2deﬁcit hyperdctivitypisondergmstbr di ng to

cl aim 15, erein Xi1s O 03/ 082866 PCT/ FI 03/00255 66 18. A conpound
accorgli ngratmaii¢ stress-dBordsher enxiety disprders.19. A conpound according to any one
of claims 15 to 18, wherein R3 is hydroxy, 5 (Ci1-0C6)alkyl,

hydr oxy(d - C6) al kyl, (Cl-C6)al koxy(Cl-C6)al kyl, (Cl-C6)al koxy-CO or

(C1- Co) aliky! - Grdmjidohd G6Jatdayd I2and R4 is H, (Cl-C6)al kyl or hydroxy(d -
C6) al kyl . 20. A conpound according to any one of clains 15 to 19, wherein
R3 is hydroxy, - 10 hydroxy(Cl-C6)al kyl or (Cl-C6)al koxy(Cl-C6)al kyl and R4
is (Cl-Co)al kyl. 21. A conpound according to any one of clains 15 to 18,
wherein R4 and R5 form together withRhe carbon ring atonms to which they
are attached, a condensed six nenbered saturated carbocyclic ring. 15 22.
A conmpound according to any g A 0 21, wherein the conpound
is la-Methyl-1,3,4,5,6,1

| b- hexahydr 0- 2H 11- oXBaAE-

oren-1-ol, (la- Methyl-1,3,4,5,6,1
% a] Zluoren- {ap-yl)- nethanol,
(-)-(la-Methyl-1,3,4,5,6,1 i b(3-hexphydro- 2l 11- oxa-4a-aza 20
benzo[ a] fl uoren-1-yl)-net hanol , (+)-3(I a-Mt'hyT=RL, 3,4,5,6, 1
| b( 3- hexahydro-2H 11- oxa- 4a-aza- benRy[ aff Muer en-1-yl ) - net hanol ,
la-1sopropyl-1,3,4,5,6, 11b- Hexahydro- R, 6
2H- 11- oxa- 4a- aza- benzo[a]fluoren-1-0ol, la-Ethyl-1,3,4,5,6,1
| b( 3- hexahydr o¥B¥EMy -
10 X is CRyR,’, O or S;
7. R1, Ry, Ry’, R3-Ryo, Ris and Rys, m and n are as defined in claim 1,

or a pharmaceutically acceptable salt or ester thereof, with the provisos, that

a) when X is O, m is 0 and n is 0, then R3-Rg are not all simultaneously
hydrogen;
15 b) when X is O, mis 0, nis 0, R3, R4, R7, Rg, Rys and Ry¢ are hydrogen,

and one of Rs or Rg is hydrogen, then the other Rs or Re is not hydroxy(Ci-
Ce)alkyl, hydroxy(C1—Cs)alkoxy(Cl-Cs)alkyl, (C1-Ce)alkyl-CO-, (Cy-
Ce)alkoxy-CO- or (C1-Cg)alkoxy-CO-(Cy-Ce)alkyl.
c) the compound is not 1,2,3,4,5,10b-hexahydro-10-thia-3a-aza-

20 cyclopenta[a]fluorene; 1,3,4,5,6,11b-hexahydro-2H-1 1-thia-4a-aza-
benzo[a]fluorene; 1-(1,3,4,5,6,1 1b-hexahydro-2H-1 1-thia-4a-aza-
benzo[a]fluoren-1-yl)-ethanone or 1,3,4,5,6,11b-hexahydro-2H-11-thia-4a-

aza-benzo[a]fluorene-1-carboxylic acid methyl ester.
o5 16. A compound according to claim 15, wherein X is CR:R;’.

17. A compound according to claim 15, wherein X is O.



oxa-4a- aza- benzo[a]fluoren-l-ol, (la-Ethyl-1,3,4,5,6,1

| b( 3- hexahydr o- 2H 11- oxa- 4a-aza-benzo[a]fl uoren-1-yl)-nethanol,

5,6,7, 7a(808308286¢ 11, 11al13, 11ba- Decahydro 25 PCT/F103/00255

12- oxa- 6a-aza-i ndeno[ 1, 2-a] fl uorene, 1-Methyl-1a,3,4,6,1

| b( 3- hexahydro-2H 11- oxa- 4a-aza- be [a] fl uorene,

(1- Hydroxynethyl -1, 3,4,5,6, | |b-hexahydro-2H 11-

oxa- 4a-azg- benzol al fl | - = AMYrein X iVRE hoxynet hyl -1 a- met hyl -
1,3,4,5, ég'llb 9 é‘H@gé‘%’?‘%‘bﬁ Alélglgiga- azeal{l%celnzo[ a]fluorene, (-)-1-

Met hoxynet hyl - | a-methyl-1,3,4,5,6,1 | b(3-hexahydro-2H 11-oxa-4a-aza 30
benzo[ a] fl uorene, (+)-1-Methoxynethyl-Ia-nme | = 4.556, .

11b( 3- hest8hyd Pocarpotnd agseRding 103, B GFaél‘]“? :‘Eg"r b%gvﬁfere“? R3is hydroxy,

2,3, 4.4al13, 5, 3 J3SARyIDaRC by aIkex Y -L)alkyl, (Ci-Ce)alkoxy-CO-

oxa- 6a- aiéi ?ﬁ)g‘gﬁ%’?jf?%%?:ﬁheﬁan%, mlne%’). &,

2, 3, 4, 4apr KCACHakyL8RaOAE{Chdbad ang Ba s HHCAS dakd@p d8dromttiiFl 03/ 00255 67
13- oxa- 6a- ?ﬂia-i ndeno[ 1, 2- c] phenant hrene, |a-Methyl-1,3,4,5,6,1

| ba- hexalﬁﬁ Bl 21 11- oxa- 4a- aza- benzo[ a] fl uorene-1-carboxylic acid ethyl
ester, 1-Ethoxynethyl -

la-met hyl -1, 3, 4,5, 6, 11bp- hexahydro- 2H 11- oxa.4a-aza- benzpl.a] f ene, (1la-
Met hyl - 1,28, 4, 5 6ompousd-asectdingdp avyppe of £ %1%%35&%1§z‘§‘1€’6%m§§%%%‘¥4r§’§?’en- | -yl)
5 methanagl . (-)=(}a; Yk & hR(Karlaaxakyoro;)3iityl 1- oxa- 4a- aza-
benzdpa] %ygﬁofj‘g%qll-béfl%%t(%nbéﬁnébﬁg@( Iég Ngtaﬁ\quﬁal, {1 65) léi-,yl

| b( X- hexahydr o- 2H 11- oxa- 4a-aza-benzo[a] fl uoren-1-yl)-nethanol,
la-Ethyl-1,3,4,5,6, i |ba-hexahydro- . .

2H 11- oxa2l4a- a&&oﬁéﬂ‘%@[a&f?rpﬁ’@rtg ABY Pue.of YIRS pdo rlr%’t‘ﬁl)l/elmlgsl%‘learm,d Rs

1- Met hoxy, ctherw Yhitbn 3in® aborfs th which they are attached, a condensed

| ba- hexahfrf}‘é{rl’r(;t}sg‘ﬁ-héf??v-vil(gig%ah[a4a]E alzlal- benzo[ a] fl uor esrlle, (-)-1- 10

Met hoxy neditydeniberadestatuydted cBbacysliGring.| ba- hexahydr o- 2H- 11- oxa- 4a- aza

benzo[ a] fl uorene, (+)-1-Methoxynethyl-la-nethyl-1,3,4,5,6, |

| ba- h®xahydr o- 2H 11- oxa- 4a- aza- benzo[a] fl uorene, (la-Ethyl-1,3,4,5,6,1

| ba- hexahygr o- R duhbo@Paccétigz-dne oaepB¢laimsolSen &1 1wherpinrthe hempoundacet i c
acid la-Methyl -1, 3,4,5, 6, 11 bP- hexahydr o-2H 1

11- oxa- 4aisdpaMedyko[3a.5.bildbeexahydye-AHt Hypxastaraza-tspzqlplflugesonlirl {5

b R TR L i b e 25

methanol, (-)-(1o-Methyl-1,3,4,5,6,1 1bB-hexahydro-2H-1 1-oxa-4a-aza-

20  benzo[a]fluoren-1-yl)-methanol, (+)-( 1o-Methyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl)-methanol, 1 o-Isopropyl-1,3,4,5,6,1 1b-Hexahydro-
72H-11-oxa-4a-aza-benzo[alfluoren-1-ol, lo-Ethyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-ol, (1o-Ethyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-oxa-
4Aa-aza-benzo[a]fluoren-1-yl)-methanol, 5,6,7,7a8.,8,9,10,1 1,11apB,11ba-Decahydro-

25  12-oxa-6a-aza-indeno[1,2-a]fluorene, 1-Methyl-10,3,4,6,1 1bp-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluorene, (1-Hydroxymethyl-1,3 4.5,6,11b-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1-yl]-methanol, 1 -Methoxymethyl-1o~-methyl-

1,3,4,5,6,11bB-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluorene, (-)-1-
Methoxymethyl-1a-methyl-1,3,4,5,6,11b3-hexahydro-2H- 11-oxa-4a-aza-

30  benzo[alfluorene, (+)-1-Methoxymethyl-10-methyl-1,3 4.5,6,11bB-hexahydro-2H-
11-oxa-4a-aza-benzo[alfluorene, 2,3,4,4ap,5,6,7,8,13bp, 13cB-Decahydro-1H-13-
oxa-6a-aza-indeno[1,2-c]Jphenanthrene, 2,3,4,4aB,5,6,7,8,13bat, 13cp-Decahydro-1H-



RBRT RA RR6 R5 20 wherein, Xis NR2; R2is (Cl-C6)al kyl; Z, R1,
R3-Rl o, R15, R16, mand n are as defined in claim1l, or a pharmaceutically
accept ablwogalos2semd ester thereof, with the provisos, thaPCTa3ap238hen mi s
O or RLis methoxy and R4 is Hor ethyl, then R3 is not et hoxy-CO, WO

03/ 082866 PCT/ FI 03/00255 68 b) t he ®onpound is no

13- Met hy|3-bx 263 ada-dalefio[6,27¢1phen8nthBine 1 BE- ethyl-1,3,4,5, 6 ,11bo-hexahydro-

‘i"‘é%""?@ﬁé&é&" S DR e e B L S P
met hyl - %@61] Z,zit,%% 51@%&%93&}8@@11 -Beehoba Sornbllfinatic (he; 2.3 5

D et hyl - 12, 12b- oct ahydr o-i ndol of 2, 3-a] qui noI i zi ne;

12- Met hyMe%hﬁq% 41563 Mb&alekalbycm@mqyﬂommm bﬁ[nzomféqqu-wl) zin-l1-ol; 2-
(1-Ethyi -12-methyl -1, 2, 3, 4, 12, 12b- octaﬁ/ [ o-i dolo[2 3 -3a]

qui rlcﬁbl le m&thr?ihgyl())#wﬂéﬁbjl'lal 3_,1,5%1}{3&)} hexahydyo! -oxa— a-aza-
11, 11 B 1
ot oo ISPt At AR5 R
1, 11- Di L e atvdron
( eé’fé -7'12%% 8@?]@3“31]‘ 4bg) ng aBMQF QoL Ethyl-1,3,4,5,6,11bo-hexahyd

i ndol i zi A ano or 3-(1 -ethyl- 12-nethyl-
1,2,3, 4, 61 ﬂaxé-ZQambaizyﬁﬂﬂuoraMI{omwyleq meibyoisteri ITMERAXYMSEyYi oni ¢ aci d

ggé%i‘y’e%‘aet@;gé’%ﬁ'ﬁ oo Ty brseyger 108 eyt b ey atBS S “os) o kyl
% uhe R Pl YA Bl g pucomvound accoru g
| a- Bt hyl ,12; reidibhent; @)3-MefotyhaBpr RE hekhydics:4 A80l1bhdc3alajdpei2Hol i i n-1 - ol
> 11-oxa-4a-aza-benzo[a]fluorene, (10-Ethyl-1 ,3,4,5,6,11bo-hexahydro-2H-11-oxa-
4a-aza-benzo[alfluorene-1-yl)-methanol, acetic acid 1o-Methyl-1,3,4,5,6,1 1bB-
hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluoren-1-ylmethyl ester or (1o-Methyl-
15 1,2,3,4,6,7,12,12bo-octahydroindeno [2,1-a]quinolizin-1 -yl)-methanol.

23. A compound of formula IB

Rm

20 wherein,
X is NRy;
Rj is (C1-Ce)alkyl;
7., Ry, Ra-Ryo, Ris, Ri6, m and n are as defined in claim 1,
or a pharmaceutically acceptable salt and ester thereof, with the provisos, that

25 a) when mis 0 or R is methoxy and R4 is H or ethyl, then R3 is not
methoxy-CO;



1 a-Ethyl-12-ethyl -1, 2,3,4,6,7, 12b( 3-oct ahydro-i ndol o[ 2, 3-a] qui nol i zi n-

| -ol. 26. A conpound of formula ICR16 RI5 (R)mNz IC (R9)r R3 R6 R7
]1-3 25 wbesmesases X is NR2; R2 is H WD 03/082866 PCT/ Fl @8TB5E625569 Z i S
-CHRR (CHZ)n- or a single bond; n i 0 Rl, R3, R6-R9, R15, R16 and mare

as defined inclaiml; r_js O [ tab
salt and esterb tH&@H?POHW’(SWOH%%‘#W&%&44{#611’7’%?]%%0%%%%61?26%)0? ©
1,2,3,4,438,5,6, 7d§déc§hﬂd$&6&39-d@l&d@ﬁ&éﬁﬁ (B eﬂéirtlﬁbﬁe% a2-Methyl-

|ndeno[1 2- c] phenant hrene; 5, 11a,
ib,12- decahydro 61%%&6ﬂ212d1?é?zwah3’dm-:'wd?1012 3-alq Lfmqlm@névEthyl 12-

10- net hyl
12750 1] vor ene: B ﬁ%ﬁg“ﬁ?%&é%&%%f’d?{o‘fﬁgfﬁﬁﬁ it o 61 10
6a, 12+di aza- i ndemgéhyl2tRinbinyP1 284,63 l2yidbeocyahdid-Bddlofn3 5] @mol ks, 13b, 13c-

dodecahydr o-6a, 13-di aza-i nden hena t 4-
ester: methyl . 312@\’[9{9}/].13321@7&242‘50\7 b oandolo(353-aldiionai ] of 220t 4 methv!

12c- oct ahydr o- 3H, :
o h;f i‘ g gg : éﬂﬁﬁﬂgéﬁ%ﬁ(ﬁz 39 & (fbqE@J&E{aﬁ}dﬁ%dléﬂzrﬁaﬁuﬁ@hﬁﬂxy| ate;

3H, 12H- i ndol of 2, 3-g}- emamaiplelnmediylmﬂoﬁ 6,21|1rie1b21ewry@mdlﬂaﬁéellzm&8€t hyl 15

1, 3a, 4, 6, 7, 12b,
of 6. et hyi -5, 7 byasaca Hovigisirs A i el M abol -0, 2 Rl
1,2- g fluor ene b%?ldoﬂ ggrm&yﬁmachpnﬁbmgl msr;dsm m&ﬁexmexroelm risO0or 1

and R3 is H, hydroxy, al kyl or hydr ox al_kyl .
mdohzlno[S 7- ]1ndol—f—yl) n>1lethanol of 3~(1- e&lyl 12- me)thyl- y

1,2,3,4,6,7,12,12b-octahydro-1ndolo[2,3-a]qu1nol1zm— -yl)-propionic acid

methyl ester.

15 24, A compound according to claim 23, wherein Rs is hydroxy, (Ci-Ce)alkyl,
hydroxy(C;-Cg)alkyl or (C;-Ce)alkoxy(Ci-Ce)alkyl and Ry is H, (C1-Cg)alkyl or
hydroxy(C;-Ce)alkyl.

25. A compound according to any one of claims 23 or 24, wherein the compound
20 is 1oc-Ethyl—12—methyl-1,2,3,4,6,7,12b[3—octahydro-indolo[2,3-a]quinolizin—1—01 or
1o-Ethyl-12-ethyl-1,2,3,4,6,7, 12bp-octahydro-indolo[2,3-d] quinolizin-1-ol.

26. A compound of formula IC

(Ry)nmd
IC

25 wherein,
X is NRy;
R, is H;



28. A conpound according to any one of clainms 26 or 27, wherein the
conpound is

2, 313 ?glwl(ﬂﬁ@&%ﬁ@, 13, 13bp- decahydr o- | H- 6a, 13- di aza- i nden®eCI/Fe3appisenant hr e
n- c(3-ol,

()-2,3,4,4213, 5,6, 1,8 43 13b( 3. de afigdr o- | H 6a, 13- di aza-i ndeno[ 1, 2 25

c] phenant hr en- 71%(351% CH,jn- or Single bo § [

(+)-2,3,4,4a(3, Kp 7,8, 13, 13b( 3-decahydro-| H6a, 13- di aza-
|ndeno[1 2- c] phenant hr en- 13c(3-ol,

(2,3,4,4al13,5 Rab, R38R4&By, Kb Ris @ed:m,rdabdetfmeean ¢lgim 1;

di aza-i ndeno[ 1, Zocéghenant hrenyl )-13cr-net hanol, 5,6,7,7a,11,1 |b,
12- Decahydr o- 68 1954 aza- | ndeno[ 1, 2-a] f | uoren-i | a-ol ,

3,4, 43,5, 6, Tor& ﬁl&rrﬁ%ﬁﬁealich@cww aind ester thereof, with the provisos, that

2H 6a 13-di aza-indeno[ 1, 2 henant hren- 1

1,2, 3, 4, 3he comaourgl 38t a3 6,7 33313653t2lh3°d$°é1f83lﬁyﬂ@e%][‘3£d1?2%‘] phenant hr ene,

acetic aci

a, 2, 3,4, 413??4%1% c;pléenf%thiegg( 71389 t oldle lé)rldz-degahly??r%ﬁgzga }anlélﬁ%[ 1, 2-
c] phenantﬂﬁﬂ@fb{l,Zyd]ﬂ&SﬁBEtf 10Fmethglt-5 ¢ 7a;8;9t;110 11 11a,11b, 12- decahydro-6H-6a,12-

1p, 2,3,4,4a(3,5 678%lﬁ13b( Ca-

13- di aza- SAtRmEpno3 241 TREieas Fing {HOR édp'gasggﬂm\}\%lﬁg}‘bé%'éig%ahﬁﬂfﬂ'ﬁbsl 00255

70 2
Lo %%RS%W%?%%&B JM ﬂ%ﬁ@@ ﬁﬂ@dr&}yﬁl z(ﬂﬁg{s 78,18, 1Zb R3e-( R Io)S t OI DRll 3

R3- Ri 0 RldqdeRdifydemda,id diasadndedell, helpheipogirenad-garbo lctqcyb% Ypﬁﬁtefa
e i R I22Rb7, PRl oo Wb A BANERTo(2-t N the provisos, that
1,2, 3, 4, 4gc5cl6pdntfalihBollinel 3.cd:dax dademathyti 2;34b1,6,1,18b.d 2@ octahydro-
3H,12H-indolo[2,3-g]cyclopent[alindolizine-2-carboxylate; 12c-ethyl-
15 1,3a,4,6,7,12b,120-octahydro-cyclopent[1,2]indolizino[8,7—b]indol-3(2H)—one or 6-
methyl-5,7,7a,8,9,10,11,11a,11b, 12-decahydro-6H-6a,12-diaza-indeno[1,2-

a]fluorene.

217. A compound according to claim 26, wherein r is 0 or 1 and R3 is H, hydroxy,

20  (C;i-Cg)alkyl or hydroxy(Ci-Ce)alkyl.

28. A compound according to any one of claims 26 or 27, wherein the compound
is 2,3,4,4aB,5,6,7,8,13,13bp-decahydro-1H-6a,13-diaza-indeno[ 1,2-c]phenanthren-
13¢cB-ol, (-)—2,3,4,4a[3,5,6,7,8,13,13b|3-decahydro-1H—6a,13—diaza—indeno[l,2—

25  c]phenanthren-13cf-ol, (4+)-2,3,4,4aB,5,6,7,8,13, 13bB-decahydro-1H-6a,13-diaza-
indeno[1,2-c]phenanthren-13cf3-ol, (2,3,4,4ap,5,6,7,8,13,13bB-Decahydro-1H-6a,13-
diaza-indeno[1,2-c]phenanthrenyl)-13cB-methanol, 5,6,7,7a,11,11b, 12-Decahydro-
6a,12-diaza-indeno[1,2-a]fluoren-11a-ol, 3,4,4ap,5,6,7 ,8,13,13bP,13co-decahydro-
2H-62,13-diaza-indeno[ 1,2-c]phenanthren-1-one, 1,2,3,4,5,6,7.8, 13,13b-decahydro-

30  6a,13-diaza-indeno[1,2-clphenanthrene, acetic acid
106,2,3,4,421[3,5,6,7,8,13,13b[3,13coc-dodecahydro-6a,13-diaza—indeno[1,2—
c]phenanthren-1-yl ester or acetic acid 1B,2,3,4,4aB,5,6,7,8,13,13bf3,13coi-
dodecahydro-6a,13-diaza-indeno[1,2-c]phenanthren-1-yl ester.



i ndeno[ 2, 1-a]phenanthrene; 1,2,3,4,4a,5,6,11, 11b, 12- decahydr o-4b, 11-di aza-
i ndeno[ 2, 1- a] phenant hr ene;

9- met hoxyw,03/08844 4a, 5, 6, 11, 11b, 12- decahydr o-4b, 11 15 PCT/FI03/00255

di aza-i ndeno[ 2, 1- a] phenant hrene or 0
1-hydroxy-1, 2, 3, 4, 4a, 5, 6, 11, 11 b, 12, 13%13a- dodecahydr o- 4b, 11

-di aza-i ndeno[ 2, 1- a] phenant hr ene- 2-carboxylic acid nethyl ester. WO

03/ 08286 CT/ Kl A compound of fornmula EE R16 t (Rl)m/
e R R R Krcgﬁfr‘.’ggﬁéffoglﬁuﬁ%m, SR2is H 2 Rl R3-Ro, R15,( RL6 ang
mare as defined inclaiml;, nis 1, or a pharnaceutlcally acceptabl e salt
and ester thereof, with the proviso, thgt the conpound is not
2,3,4,5,7,8,13, 13b-oct ahydro-| H azepino[ 1,2 :1, 2] pyrido[3,4- 10

b]indole 2- et hyl - 2- et hanol ; 8, 13Ri3b- oct ahydr o-1 H azepi no[
1 :1, 2] pyrido[3,4-b]ind et hanol ; 2,3,4,5,7,8, 13, 13b-
octahydro 2, 3- dlethykRD~ 1 | :;NZ]pyr|d0[3 4- b]|ndole
2,3,4,5,7,8,13,13b-

octahydro | H azepino[ 1l ,2":1, 2]pyr do[ h ngﬁmetthol'
2,3,4,5,7,8,13,1 3b- octahydro S 2] pyrido [3,4-Db]
|ndole 3- hydroxy 2- et hanol ; 15 R/
2,3,4,5,7,8,13, 13b- octahydro IH—azepln- 1', Bs: 1, 2] pyri do[ 3, 4- b] i ndol e-4-eth
yI 4- hydroxy 2-met hanol ; acetic acid 273,4,5,7,8, 13, 13b-oct ahydro-| H
azepino[1',2' :1, 2]pyrido[3 4-Db]indol - 2-yl net hyl ester;

2,3,4,5,7, 8 13 %3b oct ahydr o-

1H—azep|no[1' e‘-'f’mZ]pyrldo[?) 4- bl i ndol e- 2-[ (phenyl net hoxy) net hyl ] or

2,3, 4-§ 7,8, 13 Jwr,oct ahydro- | H-azepi no[

1' 1, 2]pyr|do[3 f b] i ndol e-4-ethyl -2- 20 [(phenyl net hoxy)methyl]. 31. A
conpound accor BoigHt o cl ai m 30, wherein the conpound is

Z is -CHRg-(CHz)n-;
nis0;
Ry, R5-Rio Ris, Rig and m are as defined in claim 1;
10 tis 0to 3;
or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,4a,5,6,11,11b, 12,13,13a-dodecahydro-4b,11-diaza-
indeno[2,1-a]lphenanthrene; 1,2,3,4,4a,5,6,11,11b, 12-decahydro-4b,11-diaza-
indeno[2,1-alphenanthrene; 9-methoxy-1 2,3,4,4a,5,6,11,11b,12-decahydro-4b,11-
15  diaza-indeno[2,1-a]phenanthrene or 1-hydroxy-1,2,3,4,4a,5,6,11,11b,12,13,13a-
dodecahydro-4b, 11-diaza-indeno[2,1-a]phenanthrene-2-carboxylic acid methyl ester.



2,3,4,5,7,8,13, 13b-oct ahydr o- 1H-azepino[ 1',2':1,2]pyrido[3,4-b]Jindole. 25
32. A conpound which is 2(3-Methoxy-1, 2, 3,4,6,7,12, 12ba- oct ahydr o-

i ndol o[ 2,80apnsasn®l i zi ne, 2a-net hoxy-1,2,3,4,6,7,12, PCT/F103/00255

12ba- oct ahydr o-i ndol o[ 2,3 WD 03/ 0828 PCT/ FI 03/ 00255 72 a]quinolizine, 1
a-Ethyl -2a-nethyl-1,2,3,4,6,7,12, 12 ?3- oct ahydr o-i ndol of 2, 3-

a] qui nol 38 n- 1A spmppYnqd @éﬁ%ﬂ?ﬁ 1,2,3,4,6,7,12, 12bp- oct ahydr o-i ndol of 2, 3-
al qui nolizin-1-ol,

(-)-la-isopropyl-1,2,3,4,6,7, 1% 12b(3- oct ahydr oi ndol of 2, 3-

a] qui nol i zi n-1-ol, 16
(+)-1a-isopropyl -1, 2,
al qui nolizin-1-ol,
a] qui nol i zi Ne(R Yt
(1 a-1sopropyl - 112, 334
1-yl)-nethanol, (Ia- '
al qui nolizin- 1-yl)-methanadhs
2-(1(x,2,3,4,6,7,12, 12b( 3- Cc,2
1-yl)-butan-2-ol, 1-(1, 2a, 3,4
al qui nol i zi n-2-yl)-propan-1-ol,
2-(1(x,2,3,4,6,7,12, 12b( 3- Cct ahydr o-i ndol of 2, 3-

a] qui noli zi n-1-yl ) - propan- 2-ol,

1-s-Butyl -1, 2, 8p¥eBL, 7, 12, 12b( 3- oct ahydr oi ndol o[ 2, 3- a] qui nol i zi n-1-ol,

1- Cycl ohexyl - 1X%s i}illfl 6, 7,12, 12b( 3- oct ahydr oi ndol o[ 2, 3- a] qui noli zi n-1-ol,
9- Fl uoro-1I a-i soprop)?l -1,2,3,4,6,7,12, 12b( 3- oct ahydr o-i ndol o[ 2, 3-

a] qui rol i zi n- 1Reis, H;

(la-Methyl-1,2,3,4,6,7,12, 12bp-oct ahydr.oi ndol o 2. 3-a] quinolizin 15

1-yl) - net hanol Z ]81’91-3(1?1()9%%(19%%)?@?} gogs Q?flg}eg,lﬂéaifﬁg( 3- oct ahydr oi ndol of 2, 3-
a] qui noli zin- J4{)-methanol, (+)-(la-Mthyl-1,2,3,4,6,7,6 12, 12b(3-

oct ahydr oi ndol of 2, 3-a] qui noli zin- 1-yl 21 met hanol , . i

(1 a- Et hyl - 1, 4, 6t ¥phazmpoisallshaseenighle salhens asfep tpregfqwith g1e prpyiso, that

1-yl)-methanol , 3 3. 4a-Di I ) _1H-azenino[1°.2”1 2]pyrido[3,4-
1,2, 3,4, 69‘?,01‘?§Tpi’2’6%§-‘5’é?§%%?>§rfr?dlébo‘fcﬁ?hsyflg’] Lilazepinol1.21.2lpyridol
(I, 2238, 4pfindold2-diR§A(2mefhanol; 2,3,4,5,7,8,13,13b-octahydro-1H-

0 ot kil 12" agmaidor A-sfindote ety B-RRAMAT: £314.5,7,8,13, 13-

Cct ahydr o 23 1l 10 bginBr122¥1 A pPhi @8 a-AnRlble; 2,3,4,5,7,8,13,13b-
(2(X- Et hyibagﬂﬁ&é%; gf,gb{,igi%zz%‘g‘? L5 ’]p?mﬂ Adole

oct ahydr obatelhydrp2 FRazepinel Har: 1,2]pyridokpl4-bhmdoierdanethanol; 2,3,4,5,7,8,13,13b-
(2a-Ethyl-1,2,3,4,6,7,12, 12b(3: . . . :

oct ahydr oPﬁtﬁéY‘g[’é?g?%ﬁleﬂIﬁél‘f’g]pﬁpg(-)[)?l’és ?]rlr%c_%%%%o yflroxy 2 meth.anol, o

(1- aEyhyl ok 253,84 $13b-dQatldbd-BH-26epiabide di, igatidd[ 24P aldgle-hrethiyk#n-

1-yl met hoxy) -acetic acid ethyl ester, 1-(%-%}%& fa

1, 2, 3, 4, 6 hydroxy-Lomethaeelarspte aci Akt o1/ F, B hbgeft % i Az 2- y1 ) - et hanone,
-(2a-ethyl o . ryi9s ; _blindol-2- - 2.3.4.5,7,8,13,13b-octahydro-

, 2,3, 4, 6%?‘?1)1%?[12?5(15(2-]8%%%}[%/‘(11rbgpld%ldz()yl(g[[wzﬂ,l}g-egerciui’ nol 1 zi n-2- y(i(i ?e}{ ﬁanol ,
- ( 2a- et hyH-azepino[1°,2”1,2]pyrido[3,4-blindole-2-[(phenylmethoxy)methyl] or

2,3

-(

St ool 4378 P N30 AN Set Rl ApgHL . Adbofs Y by opan- 2-of

20  [(phenylmethoxy)methyl].

,4,6,7,12, 12b(R-oct ahydroi ndol o[ 2,3 5
OPEP 72,8 4,6,7,12, 12b( 3- oct ahydr o- i ndol of 2, 3-

L2bpogt ahydr o-i ndol o[ 2, 3- a] qui nol i zi n-
,2,374,6,7, 12lE12b( 3- oct ahydr o-i ndol of 2, 3-

1a- i ndl o[ 2, 3- a] quinolizin-
, 1R 2ba- Oct ahydr o-i ndol o[ 2,3 10

1
1
2
1
2
31. A compound according to claim 30, wherein the compound is

2.3.4,5,7,8,13,13b-octahydro-1H-azepino[ 1,2 1,2]pyrido[3,4-b]indole.

25 32, A compound which is 2[3-Methoxy-1,2,3,4,6,7,12,12boc—octahydro—
indolo[2,3-a]quinolizine, Zoc—methoxy-1,2,3,4,6,7,12,12b0c—octahydro-indolo[2,3—



1, 2a, 3a, 4,6, 7,12, 12b( x- oct ahydr o- i ndol o[ 2, 3-a] qui nol i zi n-2-yl ) - pr opan- 2- ol ,

(3- ethyl

-2-nmethyl-1 a,2p,3 (3,4,6,7, 12,

12b( 3- octwbydmgesseridol o[ 2, 3-a] qui nol i zi n-1-yl) 30 net hanol PCT/FI03/00255

3-ethyl -1, 2-di net hyl

a] qui nol

zZi ne,

-1 a,213,313,4,67z,12,12b(3-octahydro-indolo[2,3-

1, 2- di netdqdindljzZneg, 14 Bthyl-2@ 1563446yt 1 2hfdestaydrasi 231 i
03/ 082866_PCT/ FI.03/ 00 mediyh-1863 410yl b1 e IpRr s iupile-ol i zin WO

(1- et hyl
in- 3-yl)

- et hanol, gr . i
v A RORAGTL L (it rontons-d 23 467, B By drotpdolol2 -
i ndol of 2, 3s@haiiRaléiz (+yerbisdpopylhgx 8l4,6;7 agjl dbfretiayydremtielo[2,5- 33. A
pharmaceutical conposition conprising at |east one conpound according to
any ose af|quihalizis-134, 1B I8Prapytt] 2, har/ e Rbbrasalygroai i
3h elot%abi e dil uent,

carrier
to 32 for

Aaseokana | Ggsaruanld et b Rarng- s broke tadifudt

di sease of SR NPRIEAN1 308 Agont SiatplooidhiaAoRg snocent or s

i ndi cat e
of the tr
to claim

10

15

20

25

30

conprises admnistering to a nammal

ﬂdq%?lrm-lﬂlsf‘ﬁ%&%ﬁiﬁ@%?%2‘,2112289206&1%5?&@891?F.Zd%'l o[ 2, 3-a] qui nol i z

clains 15
of a
S
in need

c%éﬁi%ﬁiinalnylﬁﬁ&lﬁ‘dnbllQ—(aam,mnﬁqf,12}121&[39@8113@111!@-11@&(]1{6@% 15 accordi ng

a]quinolizin-1-yl)-butan-2-ol, 1-(1,20.,3,4,6,7,12,12boi-Octahydro-indolo[2,3-
a]quinolizin-2-yl)-propan-1-ol, 2-(1 o,2,3,4,6,7,12,12bB-Octahydro-indolo[2,3-
alquinolizin-1-yl)-propan-2-ol, l—s-Butyl-1,2,3,4,6,7,12,12b|3—octahydroindolo[2,3—
alquinolizin-1-ol, 1-Cyclohexyl-1,2,3.,4,6,7,12,1 2bB-octahydroindolo[2,3-
a]quinolizin-1-ol, 9-Fluoro-1 o-isopropyl-1,2,3,4,6,7,12, 12bB-octahydro-indolo[2,3-
a]quinolizin-1-ol, (1o-Methyl-1 .2,3,4,6,7,12,12bB-octahydroindolo[2,3-a] quinolizin-
1-yl)-methanol, (-)-(1o-Methyl-1,2,3 4.,6,7,12,12bB-octahydroindolo[2,3-
alquinolizin-1-yl)-methanol, (+)-(1 o-Methyl-1,2,3,4,6,7,12,12bB-
octahydroindolo[2,3-a]quinolizin-1-yl)-methanol, (1o-Ethyl-1,4,6,7,12,12bp-
hexahydroindolo[2,3-a] quinolizin-1-yl)-methanol, 3[,40-Dimethyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizine, (1,20,,3,4,6,7,12,12bot-
Octahydroindolo[2,3-a]quinolizin—Z—yl)-propan—2—ol, (1,20,3,4,6,7,12,12bp-
Octahydroindolo [2,3-a]quinolizin-2-yl)-propan-2-ol, (20-Ethyl-1,2,3,4,6,7,12,12bo-
octahydroindolo[2,3-a] quinolizin-2-yl)-methanol, (20-Ethyl-1,2,3,4,6,7,12,1 2bp-
octahydroindolo[2,3-a]quinolizin-2-yl)-methanol, (1 -0Ethyl-1,2,3,4,6,7,12,12bB-
octahydroindolo[2,3-aJquinolizin-1-ylmethoxy)-acetic acid ethyl ester, 1-(20-ethyl-
1,2,3,4,6,7,12,12bo-octahydro-indolo [2,3-alquinolizin-2-yl)-ethanone, 1-2o-ethyl-
1,2,3,4,6,7,12,12boi-octahydro-indolo[2,3-alquinolizin-2-yl)-ethanol, 2-(20-ethyl-
1,2,3,4,6,7,12,12bo-octahydro-indolo[2,3-a]quinolizin-2-yl)-propan-2-ol, 2-(3-ethyl-
1,20,30,4,6,7,12,12bo-octahydro-indolo[2,3-a] quinolizin-2-yl)-propan-2-ol, (3-
ethyl-2-methyl-10.,2[3,38,4.6,7,12, 12bB-octahydro-indolo[2,3-a]quinolizin-1-yl)-
methanol, 3-ethyl-1,2-dimethyl-10.,28,38,4,6,7,12, 12bB-octahydro-indolo[2,3-
alquinolizine, 1,2-dimethyl-1,2,3,4,6,7,12,1 2bB-octahydro-indolo[2,3-alquinolizin-
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15

WO 03/082866 PCT/F103/00255
73
1B-ol, (1-ethyl-2-methyi-1,2B,3B,4,6,7,12, 12bo-octahydro-indolo[2,3-alquinolizin-

3-yD)-methanol or 1-B-Hydroxymethyl-1-methyl-1,2,3,4,6,7,12,12bB-octahydro-

indolo[2,3-a]quinolizine-6B-carboxylic acid methyl ester.

33. A pharmaceutical composition comprising at least one compound according
to any one of claims 15 to 32 and a pharmaceutically acceptable diluent, carrier

and/or excipient.

34. A compound according to any one of claims 15 to 32 for use as a

medicament.

35. A method for the treatment of a disease or condition where an antagonist of
alpha-2 adrenoceptors is indicated to be useful, which comprises administering to a
mammal in need of the treatment an effective amount of at least one compound

according to claim 1.



