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s angd,

The present invention relates t ically active argkqblé]nol i zine 5
derivatives and related conmpoun t heir pharmaceuticafl'y c@@ﬁt abl e

sal ts and wWeIB®szseher eof, as well as to pharnaceuti cal cogp@' tions._
containing themand to their use as al pha-2 antagonists. BA D' oF THE
| NVENTI ON 10 Sone conpounds exhi biting al pha adrenergic activity are well

known in ”FDLQ’VGYCHCiéoﬁhSGp@ﬂfg I : accepted in the art that
t hose conpounds may be used tor ﬁgéér‘zgmﬁg&%m@mP&QRof
di seases aftNTACIONISHS of the peripheric systemand the central nervous
system (CNS). The al pha adrenergic receptors can be divided on a -

phar macol ogi cal basis 15 into al pha |- and al pha2-adr enﬁ”/ i ch can
both be further divided into subtypes. Three geneticall W/WI %types,
nanmel y al pha2A-; o . C-adrenoceptors, have n vered

i n human. Accor&lggwyéﬁgﬁg&vﬁﬁ&zﬁﬁceptors i n humans haveb‘%%&‘)ﬁ* subdi vi ded
into three pharmacol ogi cal subtypes known as al pha2A-, al pha2B- and

al pha2C- adr enoc®ht presentAnieditioh Relaikd t PRI I5akly. def i ned subtype,

al pha2D, is known in rodents anddi n sonme ot E@&I@%ﬁ %r,}'qéfﬂ’(?ﬂiz’t“ecorresponds
to the Yen FIEHVEY apbrelatcampivad narditosheic piptrmaseuticleacab E.'iﬁg‘sﬁ%r&@“ept or

subtypes haygs thstdmgd wii e distributions and functional roles. For

i nst ance, V\/rﬁ’?f e %%%faaz%\%lgg${é6r%1§gﬁ?c§chaaF@nﬁP%%‘PV CORpsindRg themi and tvar i ous

ti ssues, athphagCasndpbabaepionigs.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. 31 OCT 2006 2 Compounds that are
non-specific to any of the above-nentioned al pha2

BACKGROUND OF THE INVENTION

10 Some compounds exhibiting alpha adrenergic activity are well known in the
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 ihto
subtypes. Three genetically encoded subtypes, namely alpha2A-, alpha2B- a'nd.
alpha2C-adrenoceptors, have been discovered in human. Accordingly, alpha?2-
adrenoceptors in humans have been subdivided into three pharmacological subtypes
known as alpha2A-, alpha?B- 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 alpha2A-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.



subtypes, and conpounds that are specific to certain al pha2 subt1ypes are
already known. For exanple, aipanezole is a non-specific aBAh@%l 2006

. antagoni st. Atipanezole has been described in, for exanple, EP-A-183 492
(cf. p.13, conpound XV) and 5 Haapalinng, A et al., Naunyn-Schm edeberg'c
Arch. Pharmacol . &ﬁﬁo 7 descri bes
conmpounds that are sel‘l(ngai?:'?t?%gpear%n gﬁﬁrﬁscgg gﬁﬂlt%%go%)mﬁﬁg%%s%uaﬁya&e and may
be used i n subtypts,aad nempourﬁdsrthatt'cmé specl fitctocertaingiphateubtybesg dtaltehayc e

i'nduced by stres}s_ Such co ouné‘é L ncl ude, if@;ae@ npl e, MK- 912 and

BAM 1303. ALFRmPlg 2 3#P BesSesicalRRAsaniaganist Atipamezelee 10
derivative t f BEpL

2B/ 2C- adr eﬁ%aggg%d;%éﬁﬁﬂ l%agdrle'?lﬁrgﬁfé B AMF%%g%géfpgqg%gﬂognger |)v%ﬁ I ves of
qui nol i Be LHupahma?sAalepaiaz\’auam-é'ghrmedelsqrgaﬁm]elPhcamatcd 356 @ovvys7®RI pha2C

ant agoni st e all doc nts cijted above in this

par agralph aﬁg ﬁlri&a fﬁeggbgiﬁﬁsﬁc Eﬁc%?ng%éé@rséi“ﬁYilﬁﬁng;W zi nla

deri vat i vespopqid al;ﬂla@@%dbt?ﬁgﬁﬂ&'ﬂﬁ b8 RARE riAniRPethbiag) umegsh@ﬁ]'o; terature,
e,

sone- of whi ch possess val uabl e arnmaceutical effects. or exa
Pat ents No. mmtaobstm@@naduce@zby SUrESS. (S@lsbcmbpomds-mhlmlﬂ:bﬁdrlebmhpli: MK-

I ndol of 2, 3- n sef ul t.ors and,anti hypoxi c. agents.
Furt her, 98%%{‘5%“ df %?yf%rltjhl%no |2|"9§‘%§'§§%gb695§ﬁ’5?§§€§% H azgleanpl e i n
U. S. PabentdeHOanveéhﬁﬁﬁg agéniposiceesitivitg fer AptaZBadt eBRCEMrehocRplord el Sti C
activity are useful for 20 exanple as antidepressant, antihypertensive, or

ant i di abet j2ddiigenVO BHoA0HY @l“’é@s toaljgwé'g\easpéiﬂumﬁhnm&e@lsas alphagddi ti on, U.S.
Pat ent No. 0] | | di-nes usef

central neraégég%gésée‘&naid%tp@%g?segﬁ{'gggkgeé%% %&%&% |1ﬁ1g dl%°$ ﬁ"ﬁﬁsg" t"’b f or
synt hesi s abcahgitatifedabevaliptiaparegraph areantdrporacs bysefbr&rubereth.in Giffith,
R et al., J Conput.-Aided M. Design 13 (1999) 69-78. 25 SUWARY OF THE

| NVENTI ON An obj.ect .of the present. |nvent to provide further
ant agoni sts of F}S‘Hﬁ‘f‘ryl&w’é’ﬁé@&&{}?’?“feﬁ&? E%ﬁc‘iémﬂg%‘ﬂ’dﬁéﬁ"ft?@’-nt reat ment of

di seasgs Oige&pipdd id mesn@amw%ome%lfwva{%os&& Vﬁﬁlﬁ&fé}ccor é:\éﬁ’llxlfal SHslEm where

al pha2-antagoni sts are indicated to usef ul an obj ect of
t he presentof gXASRIEdA S Batents B % &8, Wr@HéFOM&\EN@E@@—Eﬂ'lebmeﬂOOG 3

co ”p 0 U n ds §HAT24sHduRAslidRra sl A0ARb&HarfY %HEI %ﬁﬂ}p‘iﬂl I ageﬁgtm of

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. Molecular modelling
of targets for synthesis of alphal A and alpha? selective ligands is discussed in
Gnffith, R. et al., J. Comput.-Aided Mol. Design 13 (1999) 65-78.

25
SUMMARY OF THE INVENTION

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

30  useful. Accordingly, an object of the present invention is to provide further




i ncl udi ng humans and ani mal s. The invention al so provides conpounds usef ul
as sel ective al pha2C antagoni st agents for the treatnent of various
di sorders or conditions of the central nervous system wher & la Bﬁa@@
antagoni sts are indicated to be useful. A first specific expression of the
invention is a conpound according to claim1. A second specific expression
of the i nveompoundsdo ae et HIchRCH RSB aEentS i . i ecific '
expr essi ong&&@he i nventi on_igha conpoundrgaccorlcgll@r%é%er@f)g?ﬁ[’%@gﬁ fourth
specific e R”g Bymens andanimglent i on i s a conpound according to claim 28.
A fifth specific expression of the invention is a conpound according to

i ion is a conmpound

laim3l. A SifhhiSeec] i pat DA
claim Si ¥h8inveRFdd Ao EW &e%%b%%%gd%&%f@%?sgﬁc%\fe alpha2Chvention is a

according to claim32. A seventh specl

conpound asuegatiisiggents Gdrathert3dmenBR Vit dAEERIrRTL N SNaiddAE O?Bfe\/! NGS, Fi gures
la and b show t he resuLts fromtwo separate | oconotor activi yet S where

the | oconoPBYOUTFEEMm Ynere alphedCamtagoaisteareandioated fj eciseins of vehi cl e or

anphet am ne (ar‘rRmrst(Sée r{%%geonollk%%}@ﬁThe mce were pre-treated (20 mn

before anphet ani ne) it her WA IR{eBUoR @ copRPyRskachendingdp elatm Ve

al pha2- ant agoni Atsecontiispeviezedpeestidn BF & P 2C-ant agoni st s,
conpound K (3 m cronol/ kg)(l‘Pi%g a) orE%ﬁ%aﬁg?%g‘%%cgﬁgpg@%ﬁgbb). *
p<0.05, ** p<0.HurdspgeHficexpressiqoof thrompentied it mconatiuad eccbrdingdtd dgmasp (|
-way ANOVA + LSP+s - ~Fi . 2 ows_ al.pha2- agoni st-i nduced sedati on
(measured as Io%cfcr)rlgtﬁg Clﬁgﬁg%lg%fogn?%feﬁmﬁ?né‘ I 15T EOROHDS afeaeding, fe claim 28.

al pha2- ant agoni 4 fifthtspgafie 2qiressioAbof Jhe iRHLAGORIZSSH ﬁ@d&%&féﬁdc\&%gﬁ%ggts of

t he al pha2-sub%pe noné%el ective agonist, dexnedetom di ne “(Dex; " nnmol / kg
s.c.), while tHe Bfthipsoilicsxprassq HRBION 8t sconepaing e¢cobdinetosilagmi 31 cant

effects. (veh =Avehhil Srcifit txnPs - red to Dex + vehicle) Figure 3
shows the effect of thsz) gllpﬁxzrcs- g)gl%g eilg‘gerﬁglﬁ ésgao‘ﬁ)lnﬁogn%%cﬁﬁ@ﬂﬁﬁfol@au(ls"‘-

m croml / ko) ABRIBMDESTRIPTIONOF #9E PP wihigs non- el ecti ve ant agoni st

ati panezole (10 mcronol/kg) and the reference anti depressants desi pram ne
(10 31 OCT 2006, 3a m'crorml/kg.v)exl and fluoxetine (10 mcronol/kg) in the
forced swi mmi n§1§U8%: 13 anditashow thajresulte fpomiinels serexate picombid? aBRER) fastsi NCT €ased

activity @hefdne -I%ﬁot&ozﬂgﬁ%f& A bfice M@leﬁie%)after injections of vehicle or

amphetamine (amph) (4 micromoVkg). The mice were pre-treated (20 min before
amphetamine) either with vehicle, the subtype non-selective alpha2-antagonist
atipamezole (1 micromol/kg) or the alpha2C-antagonists, compound K 3
micromol/kg)(Fig a) or compound L (3 micromol/kg)(Fig b). * p<0.05, ** p<0.01]
and *** p<(0.001 compared to vehicle + amph —group (1-way ANOVA + LSD —test).

Figure 2 shows alpha2-agonist-ind1iced sedation (measured as locomotor
inhibition) in mice. The non-selective alpha?-antagonist atipamezole (Ati)
antagomsed the sedative effects of the alpha2-subtype non-selective agonist,
dexmedetomidine (Dex; 50 nmol/kg s.c.), while the alpha2C-selective antagonists

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
(3 micromol/kg) and compound L (3 micromol/kg), the non-selective antagonist

atipamezole (10 micromol/kg) and the reference antidepressants desipramine (10



Fi gures 4a and 4b show the effect of conpounds K and L on the startle
reflex and its prepulse inhibition in rats. (Veh = vehicle). Asterisks as
in Figure 1; conparisons were performed between PCP (phency%l1 gbf'% +
vehicle and PCP + conpounds K and L. 31 OCT 2006 Figures 5a and 065 1
the effect of the non-sel ective antagoni st atipanezole (ati) on the startle
reflex and its prepulse inhibition in rgts in the prescence of
phencyclidine (PCP); (veh = vehicle). Asterisks as in Figure 1, conpared to
the vehicle + PCP -group. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON One
enbodi nent of the present invention covers the use of conmpounds of fornula
l, R16 RI ImicioRiolkg) ahd flidketine R Micromod/kBHinRBe fdrBed\dieinehing toét i rdtb2R2' , O,
S or i s - CHRg- (CH2) n- single bond; R._.is hdroxy, (CI-CG)aIkyI
(Cl - CG) al k’ék‘gf’mmmg CCH%QPB?I&?Z‘@%)I%‘F %&’iﬂd achity CeEpap- Qéwpwﬂre NCR,

NH2, mono-..Rkiesli (Cl - C6) al kyl am no or car boxyI 15 R2 and R2' are
independently , hydroxy or (C,-C6)al kyl or R2 and R2' form together with
the carbon ring atons to which they are attached, a carbonyl group; R3 is

H, hydroxy, (CFigbsisaakept 4bstowasy affkemflcontppdndsd @oi 1@61) tae ktartle fefiex

e E%Xﬁ and Gapirphie FRUBIES) ibS M - RO ARl BRI 5 &) &) eyt

aryl oxy, Fmdoheiwe 8 erfdEmEl bedvech POK @i Q@%@hhﬁé * vehJcle and PCP +
aryl (C - CG) a kyl ,  NH2, am no(Cl -C6)al kyl,

r(%ﬁ&? -C6) al kyl, hal o(C -
nono- or @empEpu L-ami no, mono- or di (CI -



C6) al kyl am no(Cl -C6) al kyl, (Cl-C6)al kyl-CO, (C,-Co6)al kyl-CO O,

(A-Co)alkyl- COO(C-0C6)al kyl, (C-C6)al koxy-CO, 0

(C1- C6) al koxy-CO- (Cl -C6) al kyl, (Cl- C6)al koxy-CO (Cl -C6) al koxy?&:l -%)Zggﬁkyl ,

car banoyl, nono- or di (Cl AVMENDED, SHEE'I;%Bl OCT 2006 5 Co6)al kyl car banoyl

carboxyl or (C I al I &k al d (C3-

Cr) cycl oal kyl ongigf%ésa% ls(ahllcjlnss%ugtl)]sg'r"lI tthﬁ'?g%aor%e IE)S'[I E koém%{%ﬁ t%i&laglezole

subst i t uent atgsolthe smk@peﬂd?emd ¥s peepulge intdbital in G, in-thpadsketce ohal ogen,

(C, -Co6)al kox 2, one, of or R4 and R6 together forma

bond bet veeHMaUtRGULE (Ve wieiB i forisfs o Fagwa dneempradiasthe, hydr oxy,

(C Co) al ky{,eh,&]ydrp@y(_gwgﬁ) aI kyl, (Cl1-C6)al koxy or (C - C6)al koxy(C
1-C6)al kyl; R5 is H, hydroxy, (Ci -0C6)alkyl, (C2-C6)al kenyl, (Ci

- C6) al koxy, (Ci - Co6)al koxy(G -C6)al kyl, (C3-C7)cycl oal kyl, ‘

(C3-C7) &cloal kyl (Cl1-C6)al kyl, aryl, 10 aryl (Cl-C6)al kyl, aryloxy,

aryl (Cl1- C6) al koxy, aryl oxy(Cl-C6)al kyl, aryl (ClL C6) al koxy(C6-C6) al kyl

hal o( C1- C6) al kyl O (C1-Co)al kyl,

(A -Co) al koxy Wﬂkoxy%gﬁiﬁim nono- or . -

di (C1- C6) al kyl car banoyl , carboxyl or (Cl-C6)al kyl-S-(C,-C6)al kyl, wherein
the said (C3- Cl)nyenbadineht offthapyésemslnuﬂﬁi@h%bt/érblHﬁ!ix@rof%blﬂ&ﬁﬂdétcﬁd with |
or 2 substldt en each 15 independently bei ng hydroxy, ) al kyl

hal ogen, ”B’é&a P koxy, NH2, CN or N2, or R4 and R5 form t oget her W th
t he carbon ring atons to which they are attached, a condensed five to

- seven nenbered saturated carbocyclic ring substituted wth 1 to 3
substituent(s) R9 each independently being hydroxy, (C, -C6)alkyl, hal ogen,
NH2, NO2, (C3-C7)cycloal kyl, hydroxy(Cl-Cg)al kyl, hal o(G -C6)al kyl, 20
amno(C 1 -C6)al kyl, nono- or di(C 1 C6)Bl5kyl am no, nono- or di(C 1l -

Co6) al kyl am no( G -C6) al | cyl, (Cl 06) al koxy] (C1-C6)al koxy(Cl1-C6) al kyl
carboxyl, (C, -0C6)alkyl - \ 1315(01- C6) al koxy- CO-,

(C1- CG)aIkoxy Co (G, - ﬁ-h or di(C I

- C6) al kyl car banoyl or o0Xxo: A hydkoxyN (C1- C6) al kyl, (C 1 -C6)al koxy
or (C1 -0C6)al koxy(C 1 -0Co) aI Ky 25Xor RE forars a bon bet ween the ring
atomto which it is attached and the Rimnglatomto which R7 is attached; R7
is H hydroxy, (C, -C6)alkyl, hydr OXy(lei R¢Ci - C6) al koxy or (G-

10 wherein,
X1s CR2R;’, O, S or NR3;
Z is -CHR3-(CH,)n- or a single bond;
R, 1s hydroxy, (C,-C(,)alkyl, (C1-Cg)alkoxy, halogen, halo(C,-Cg)alkyl, (C;-
Cs)alkoxy-CO-, CN, NO,, NH;, mono- or di(Cl-CG)alkylémino or carboxyl;

15 R; and R,’ are independently H, hydroxy'or (Ci-Ce)alkyl or R; and R;’ form
together with the carbon ring atoms to which they are attached, a carbony! group;

- Ry is H, hydroxy, (C;-Cs)alkyl, (C,-Cg)alkenyl, hydroxy(C;-Ce)alkyl, (C;-
Ce)alkoxy, (C;-Cg)alkoxy(C,-Ce)alkyl, hydroxy(C,-Cs)atkoxy(C;-Cg)alkyl, (C-
Co)eycloalkyl, (C;-Cy)cycloalkyl(C,-Cg)alkyl, aryl, aryl(C,-Cs)a]kyl, aryloxy,

20 aryl(C,-Ce)alkoxy, aryloxy(C;-Ce)alkyl, aryl(C,-Cg)alkoxy(C,-Cg)alky], halo(C,-
Ce)alkyl, NH;, amino(C,;-Ce)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di(C;-
Cs)alkylamino(C;-Cs)alkyl, (C;-Cg)alkyl-CO-, (Ci-Cg)alkyl-CO-O-, (C .-Cs)alkyl-
CO-0O-(Cy-Ce)alkyl, (C,-Cg)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C,-Cg)alkyl, (C;-
Ce)alkoxy-CO-(C,-Ce)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or di(C,-

td




C6) al koxy(C i -C6)al kyl; R8 is H hydroxy, (G -C6)alkyl,

hydr oxy(C, - C6) al kyl, (C, -C6)al koxy or (C 30 C6)al koxy(Cl-C6)al kyl or, only
when nis 0, R7 and R8 form together with the carbon ring &t dfd ggggwhi ch
‘they are attached, a condensed five to geven menber ed sat urated

car bocyclic ringﬁunsubstit ted or _substituted with 1 to 3 substituent(s)

t
R10 each ird@perereATPYL BRIPAYYIRFdFo )Salbéﬁ.-@aygmlwl, whsredp the, sald-Cs- NO2,
C3- C7 | y : al Kyl
b no( L1 o Afetietin ¥ P oiechn @l b hsli @ ek, vy 3 fssyepes cqen
() A ko Al Ty L e, B O Py~ L0 O
_ a , = , C 0OX , _ a - , - a - ,
(Cl - ©s)al {j@%%&pe 0%@9 O‘}/%G?"Hf {%ek%ﬁét&?f %‘Emla- bﬁ)dabq%w?n ths Ting ARMS tcho%o- or
di (C - 5Co)vahikiylHegaRadmithe®r 0x0; 5 R15 is H (Cl-C6)al kyl, (C2-C6)al kenyl,
hydr oxy( C1- C6) al kyl, (Cl- C6) al koxy( C1- C8) al kyl.,
hydr oxy ( Cé.- C6) agoxlﬁ( b,}lfdr@.sy,a(%fsézg;qal:, Eﬁfipx;écg)l ﬂ&pagtk)fl,k(ci’arr%ggflkﬁy &B)GHkyl ,
- | - no - a , - a - ,
(ng,n?c'a;);l kgﬁﬁf%’éiélb,&z)ég%l kyl, (Cl- ca?m koxy- QO , (% 1- C6) al koxy- CO- (Ol -
c6) al kyl, (Cl - k ; yl -
ater 1o & af%?i??‘é%%ﬁ“?ﬂr@?ﬁ%%l’x%?@%%@?%?@%9-6)%%%? B kyi R7 and

Rg are att &ahdiepxy(Cirhe)aliatK6a Grgygloationy Cswhicykloakel(QeiCsadkyl; aryim is 0 to 2;

and n iis O ) r Net-1N| epj-a sal t ester thereof,
wih il peiGcaRksk AR ARG AR, PR LT A il ke anyar o-
O-thi a-3 CeulicoxyiC-Cpalkyhha)o(Ch-Gydliod, (C,iTyalkleCORnY (LU alkyRCE-O-

medi canment for_ the t seases or _conditions where al pha2

f d
ant agoni st écapéap%ii(égﬁﬁg‘%‘}ggoe@le@tt)P*@XY(CW%)%}@Q&%‘P@@)dbngmrof t he
compounds Sy SifBiedrodnb, fifBoxyidr (. LIRIGES, RIS, SHELIPHR 581 "€

conpounds o or mis 0, n
(C, - 06) al kyC;-ChesloadizyICir-atd)is ksubstituid dEhbstitated WGt 1 662 absyituents each

O (oL 68, arperietsy Bk AR s skl bebpan e e BN . R 1 s

H, NO,, or R4 and R;s form, together with the carbon ring atoms to which they are

attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ry each independently being hydroxy, (C;-Cg)alkyl,
halogen, NHz, NO,, (C3-Cq)cycloalkyl, hydroxy(C;-Ce)alkyl, halo(C;-Cg)alkyl,

20  amino(C;-Cs)alkyl, mono- or di(C,-Cs)alkylamino, mono- or di(C;-
Ce)alkylamino(C,-Ce)alkyl, (C,-Cs)alkoxy, (C,-Cg)alkoxy(C;-Cg)alkyl, carboxyl,
(Ci-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-O-, (C,-Ce)alkoxy-CO-, (C;-Cs)alkoxy-CO-(C;-
Ce)alkyl, carbamoyl mono- or di(C;-C¢)alkylcarbamoyl or oxo;

Rs 1s H, hydroxy, (C;-Ce)alkyl, (C,-Cg)alkoxy or (Ci-Ce)alkoxy(C,-Cg)alkyl

25  or Re forms a bond between the ring atom to which it is attached and the ring atom to
which R, is attached;

R; is H, hydroxy, (C;-C¢)alkyl, hydroxy(C,-Ce)alkyl, (Ci-Ce)alkoxy or (C-
Ce)alkoxy(C,-Ce)alkyl;
Ry 1s H,hydroxy, (C,-Cq)alkyl, hydroxy(C,-Cs)alkyl, (C,-Cg)alkoxy or (C;-

30  Cegalkoxy(C;-Ce)alkyl or, only when n is 0, R; and Ry 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) R, each
independently being hydroxy, (C-Cg)alkyl, halogen, NH,, NO,, (C3-Cy)eycloalkyl,
hydroxy(C,-Ce)alkyl, halo(C,;-Cs)alkyl, amino(C,-Cg)alkyl, mono- or di(C;-




hydroxy, (Cl-C6)al kyl or hydroxy(Cl-C6)al kyl, R5 is H, hydroxy,

(C -C6)al kyl or (C, 25 C6)al koxy, R6 is Hor (Cl-C6)alkyl and R7 is H,
(Cl-Co6)al kyl or hydroxy(C 1l -C6)alkyl. In another possible slub@Coumpf the
conpounds of formula | R3 is Hor (Cl- )al kyl and R4 is hydroxy or

hydroxy(C 1 kyl . I n anofher possibFe subgroup of the conpounds of
formul a | g‘ﬁ%ﬁ' }/"IOOF’H’PO' ‘i%b&'h@i Jalgylamipg(C )@ilml (Gr@e)atkoms (Co- whi ch

they are at tgﬁhg\(g( Q yclic ring.

: AVENDED, SHEET: P’oc%g ﬁgp%g,@%@pé(gngwﬁr@gposs 'Ssu g?@ﬁ?-@fiw he
conpounds ofsYatkaxytGOt, (R¢-CalatkoRy- C®€(@et®@alk§'lptman@pndoﬁmtm the ring
atons to V\/n'tc)hlthe% arelattached or R6 fornmse a bond between the ring atom
to which it cpRIKyGERAMY SR Fhe ring at om to WhICh R7 |s .attached. 5 1n a
further possible compound is

| a-ethyl -1, 2, 3, 4R§H’§9Hfg€12 [}kf}'lcp)gtcgth Z b&Eﬁj}ﬁ I { gﬁllZI n-1-o1l,
(1n-ethyl - Ce)alkoxy(C,-Cé)alkyl, hydroxy(C,- Cs)alkoxy(C. Cﬁ)alkyl halo(C,—Cﬁ)alkyI

123 46 TudiulebegRl hudioct g0 ol S alau ol @c,r@zspgf,a%az: L

thyI (C-Ce)alkyl-CO-O-(C,-Cs)alkyl, (C;-Cg)alkoxy-CO-, -CO-(Cy-
, 6,7 112 612b i -oct ahldrszjllrﬁyoﬂ ) 6)§ g]xaw nofcl:’z%alfg)fr‘()c-omg?'hanol or 10

2 3,4

4. 4a[| 5 Go)aikgl, {6 Esbﬂl@xyﬁ?:écd&; WC2Esikyl, Bartiaawal, imateAok di(C, -

, 2-C] EEJ’]"”’% t her possi bl e subgroup of the conpounds of
rrrul a I QQ% QF“J“H}"@‘? ’her possi bl e subgroup of the conpounds of
formula | Xis Slilﬁlmet(Cam@)aﬂqﬂ possi bl e subgroup of the conpounds of
formula | Xis % 15 When X is. 0, one possible subgroup of the conpounds of
formula | incl ud®andeis %ﬁaﬁme%o H‘@fqaﬁ@lwg@tﬁ@sdéb@hamadgﬁcemf the use of
the conpounds ofy,fiofpibanh above. Another possible subgroup of the

conpounds of forrrula | when X i's 0 is where R5 is H hydroxy, (C1
-C6) al kyl, (C2-@es&dlddnyl, (C 1 CG) al koxy, (C1 20 C6)al koxy(Cl-Co) al kyl,

_"‘l—‘OOHQJQJ

C3-C7 cIoaIkI C3-C7)c IoaI )al kyl, aryl ClCGaIkI
<(31r yl oxil, yar yl (Cy éé’ﬁh é’i'"é/g 5@6)’5?%("3’@31’59 y%’/"(th:ihe PTOVI(SO that) Y
(C?:?LGJCE;)X?/(k e @}@dﬂk’lﬂ is nbﬁﬂ,@,(&,@}i@ﬁ-ﬂkmw& ¢aut8halky Icyc%glta[a]ﬂuorme

- a

é/,l - (Cl1- ce% al ky|
(C1- C6) al kWt 8@% ackys 9 km@gi(cemeesiqmthyrreamnmfrmmesmnoadmons

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

20 - - In another possible sub group of the compounds of formula I m is 0, n is O,R,
is H, R is H, hydroxy, (C;-Cg¢)alkyl, hydroxy(C,-Ce)alkyl, (C,-Cs)alkoij(Cl-
Ce)alkyl, (C3-Cy)cycloalkyl, halo(C,-Cg)alkyl, (C-Cg)alkyl-CO-, (C1-Cg)alkyl-CO-
0-(Cy-Ce)alkyl, (C,-Cg)alkoxy-CO- or (C, -Ce)alkoxy-CO-(C,-Cg)alkyl, Rs is H,
hydroxy, (C,-Ce)alkyl or hydroxy(C;-Ce)alkyl, Rs is H, hydroxy, (Cy-Cg)alkyl or (C,-

25  Ce)alkoxy, Re is H or (C,-Ce)alkyl and R is H, (Ci-Ce)alkyl or hydroxy(C:-Cg)alkyl.

In another possible subgroup of the compounds of formula IR;i1s H or (C;-
Ce)alky! and R4 is hydroxy or hydroxy(C,-Cg)alkyl.

In another possible subgroup of the compounds of formula I R, and Rs form,
together with the carbon ring atoms to which they are attached, a condensed six

30 membered saturated carbocyclic ring.




di (C1- C6) al kyl car bamoyl , carboxyl or (Cl-C6)al kyl-S-(Cl1-C6)al kyl and R6 is

H 25 hydroxy, (C 1 06) al kyl, (C 1 -Co6)al koxy or

.(C1- C6) al koxy(C1-C6)al kyl . Anot her enbodi ment of the i nven®iloACHragsy des new
conmpounds of formula IA ;4MENI ED SHEE.)' 31 OCT 2006 8 R16 R15 (R1)m N’

R3 S; R, R,
)R(’SZ Rilé R15Rz7ind Riﬂ g’éthﬂé’ﬁﬁ“weé}‘&r&&l’ aéﬁeﬁeawpﬁnqﬂ %f?mula g ReZ rangle

phar maceut i cegether doaepbekl Berabd therir@Sérhs oGk visos, that
a) when X |:@é, mis O and nis O, I-ltr%ertlé'\rhli% R8 lggihe%\(%ég?%chgd B a@&u |y

hydr ogen; b} PORE bedRSB thecnnasatamtto wiiclgitds Statipst arexthbyidg mtomh & whica 13ds az a-
cycl opent a[ g} fldgrene; 1,3,4,5,6,11 b-hexahydro-2H 11 -thia-4a-aza- 10
benzo[a] fluorene; 1-(1,3,4,5,6,11b- hexahydro-2H 11-t hi a- 4a-aza

benzo[ a]fl uoren-1-yl)-ethanone or 1, 3,4,5,6, 11b- hexahydro-2H 11-t hi a-

4a- aza- Henzo| a] f IrumﬁetheF ﬁosswﬂé)mbgi-m@ dfthelcmsdinlis 86fophul 1Qhe ea&ﬁgmn
wherein Xis CR2 rein Xis 0; or 15 wherein Xis S wher ei n

S 1 o et S W o s e oo
(Cl- c)é) al ky’%’% }”?ﬁlé SR AYERY HH%Q{):%?% %d,‘jé{ &%PH ﬁkme&haﬂyhﬁaxi%emyl-
hydroxy(Cl- @M,gﬁllzqr%ﬁ%tﬁaﬁhﬁ%&&%laﬁﬁ inolil 1 -ol, (1a-Methyl-
1,2,3,4,6,7,12,12b[3-octahydromdolo[2,3-a]qumollzm-l-yl)-methanol or
10 3,4,4aB,5,6,7,8,13,13bB,13ca-decahydro-2H-6a, 1 3-diaza-indeno[1,2-c]phenanthren-

1-one.

In another possible subgroup of the compounds of formula I X is CRJR;’.
In a further possible subgroup of the compounds of formula I X is S.
In yet another possible subgroup of the compounds of formula I X is O.

15 When X is O, one possible subgroup of the cOmpbunds of formula I includes

Rs and Ry 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 Rs is H, hydroxy, (C,-Ce)alkyl, (C2-Cs)alkenyl, (Cy-Ce)alkoxy, (C;-

20 Cs)alkoxy(C,-Cs)alkyl (C3-Cy)cycloalkyl, (Cs- -Cy)eycloalkyl(C;-Ce)alkyl, aryl,
aryl(C,-Ce)alkyl, aryloxy, aryl(C,-Cg)alkoxy, aryloxy(C,-Ce)alkyl, aryl(C;-
Ce)alkoxy(Cy-Cg)alkyl, halo(C;-Ce)alkyl, (Ci-Ce)alkyl-CO-O-, (C,-Cg)alkyl-CO-0O- -
(C;-Ce)alkyl, (Cy-Ce)alkoxy-CO-(C,-Cg)alkoxy(C;-Ce)alkyl, carbamoyl, mono- or
di(C;-Ce)alkyicarbamoyl, carboxy! or (C1-Ce)alkyl-S-(C,-Cg)alkyl and Ry is H,

25  hydroxy, (C;-Ce)alkyl, (C,-Cg)alkoxy or (Ci-Ce)alkoxy(C,-Ce)alkyl.

Another embodiment of the invention provides new compounds of formula




20 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 si%1aﬁgbzﬁ§d
saturated carbocyclic ring; or wAMEN D: ED SHEET 31 OCT 2006 t he
conpound is la-Methyl-1,3,4,5, 6, 11b- hexghydro-2H 11- oxa- 4a-
aza-benzo[a]fluoren-I-ol, (la-Methyl-1,3 4,5,6,11

b[ 3- hexahydr o- 2H 11- oxa- 4a- aza- benzo[ a] fl uoren-1-yl)-nethanol,
(-)-(la-Methyl -1, 3,4,5,6, 1llbp-hexahydro-2H 11-

oxa- 4a- aza- benzo[ a] fl uoren-I-yl)-nmethanol ;~1¢+)-(la-Methyl -1, 3,4,5,6,11b(3 5
hexahydr o- 2H 11- oxa- 4a- aza- benzo a]fluore -1 yl ).- met hanol , | a-1sopropyl -
1,3,4,5,6,11 b-Hexahydro-2H1 < 4a- S jfluoren- | -01, 1
a-Ethyl- 1,3,4,5,6, 11b[@;hr aliLc 4a- aza- benzo[ a] fl uoren-1|-ol,
(la-Ethyl- 1,3,4,5,6,1 <
| b[ 3- hexahydro 2H 11- oxa- 4a- aza- a] flfuore#-1-yl)-nmgghanol, 1- Methyl -
a, 3,4,6,11 b[i-hexahydro-2H 11-oxa-4a-Rgzajbenzgp [a] fluorene, (1 10

Hydr oxynet hyl -1, 3, 4,5, 6, 11b- hexahydr o- 2H/1Ixn¢ I&,aza- benzo[ a] fl uoren-1I -yl
]- methanol, 1-Methoxynethyl-Ia-nethyl-Bs 34 5, 11

bp- hexahydro 2H- 11- oxa-4a- aza-benzo [a]- fRyore

(-)-1- N@thoxynnt@y&eha methyl -1, 3,4,5,6, 11 b(3- hexahydro- 2H

11- oxa- 4a- aza- benzo[ a] f| uorene, (+)-1- Met hoxynet hyl - a- et hyl
1,3,4,5,6,11b[BJh RﬂﬁﬂﬂOZFﬁﬁl oxa- 4a- aza- benzo[ a] fl uorene, |a-Methyl 15

1,3,4,5,6,11 ba- a aza-benzo Iuorene 1 carboxylic
acid ethyl est ﬁés{fm}g?l_?‘gﬂ %1 'ﬁn‘BtaHQI“ a’ia'{iﬁl dgn laim 1,

b[ 3- hexghydr 0- 2kt hbh@rfiackaticARade méa&n‘&rtléafe%@ﬁ‘e c(f*a, 56,1
| ba- hexahydr o- 2H—1%moxa 4a- gzg%mbgﬁzo[a]fluoren {cyi r&ﬁﬁﬁgovﬁo§tﬁm

(-)- (I a- Met hyl - B 3Whew Xgis O,|mhas f erdinysif.dherR #Re are not an simultaneously
oxa- 4a- aza- benzo[a]];,drgg L en-1-yl)-nmethanol, (+)-(la-Mthyl-1,3,4, 5 6,1 | ba
20 hexahydro- 2H 11-0xa* 4a- aza- benzo[ a] fl uoren-1-yl)-methanol, |a-Ethyl-

1,3,4,5,6, 11ba- rmxﬂieydmoahﬁismmawasamH&aﬂyt{raJmme%lSzé - carboxylic
nethyl ester, 1- N@tgﬁgxgit | -1 a-peth 1

| ba- hexahydr o- 2H 19 al Srenﬁehid[ ?HQ}B?%&O -2H-11-thia-4a-aza-

(-) - 1- et hoxynet hyberzafayRbighe;11.- @1445 @1 ib- ﬁé*ahp@rzsemdﬁ%%ﬂra-m-

11- oxa- 4a- aza- benzo[a] f L uorene, +)-1 Met hoxynet hyl -

a-net hyl - 1, 3, 4, 5, gbenzolsatiuorsnHeylisihanencm 1, 3l$5,63kﬁ)rhaemdmb2m2d){thiaﬂ uor ene,
(la-Ethyl-1,3, 4,5, § i _

hexahydr o- 2H 11- oxa- %qgezném[)ag%'zl%rfg?tllcﬁg)roé e ?qlglmcEMFﬁtgﬁéPfem?c acid 1la-
Met hyl -1, 3,4,5,6,11 b (3-hexahydro-2H 11-oxa-4a-aza-benzo[a] fluoren- |

-yl met hyI wherein X is CR3R;’; or

wherein X is O; or

15 wherein X is S; or

wherein Rj 1s hydroxy, (C;-Cg)alkyl, hydroxy(C,-Cg)alkyl, (Ci-Ce)alkoxy(C,-
Ce)alkyl, (Ci-Ce)alkoxy-CO- or (C,-Ce)alkyl-CO-O-(C;-Cg)alkyl and Ry, is H, (Ci-
Cs)alkyl or hydroxy(C,-Cg)alkyl; or

wherein R; is hydroxy, hydroxy(C;-Cg)alkyl or (C1-Ce)alkoxy(C;-Ce)alkyl
20 and R4 is (C-Cg)alkyl; or

wherein Ry and R form, together with the carbon ring atoms to which they

are attached, a condensed six membered saturated carbocyclic ring; or




ester or (1 a-Methyl-1,2,3,4,6,7,12, 12ba- oct ahydr oi ndeno[ 2, |
-aJquinolizin- | -yl)- nmethanol. 30 Another enbodi nent of the i3vebtT @00
_provi des new conpounds of forrmula |B: AMENDED SHEET 31 O C T 2006 10 R16
RI5 (RmMN-XZ R3IB RR7/ 4 RRS6 gherein, 5 Xis NR; RRis (C|

-C6)al kyl; Z, R - n [ defjned [h.claiml1, or a

phar maceuti cal | y‘”’éé?g'é‘gb gﬁ?éﬁg%qdﬁ% gg&’%@?ﬁ#%ﬁé&e@?’f“MW?ﬂg‘b?‘@%?é@s, t hat

a) when in dzs-ben&S[affludrén-T8S1NeEIMERTI-TE 4 S 6H 18B- Sien RRaus.pot 10

met hoxy- CO, b) the conpound rtg not -12- V@ ’E’yf- ?Bﬁ%%déo %ﬁefl]l?géa da-aza-

12b- oct ahy drenzo[atfbkarfi,] 3yl)-ajethtanol ()41l 6eMethyl-1 »3,4,5,6,11bB-hexahydro-2H-1 ll-_ _

1-Ethyl-12-methyl-1,2,3,4,6,7,12, 12b- oct ahydro- indol o[ 2, 3-a] qui nol i zi ne;

2, 3-Di et hylxefarazethanzaladfooran-g-yi)-wethamol, (+)-(1a-Methyl-1,3.4,5,6,11bp-

oct ahydr.0- ihnd%]l % 2_2§-_ ui gol i z})ne; - Vet hill -1,2,3,4,6,7,12,12b 15

oct ahydro- i HAOPS[ 2 ~3* ‘§ﬁ?' B1e¢4 Pfiagollfluosen-1-yhrmsthanol, tesiseprapyl-

1,2,3,4,6, 1,125 PriRpk robnaebel 2. 35 | ROl Zi n-.1- - anol; 11-

Met hyl -2, 3,56, 11,1 | bi-aﬂéxaaﬁygpgl%gé %%%%%l’zgl&rﬁ g‘%ﬁg}")f"'f}]'i'ﬂ%g‘l)’"e&?&‘hl-

Met hyl - 2, 3,153,45,5]1 16P-hexatyaddyaH-01 loxtad el betionel Suofel .o M98l B! ) -

met hanol ; (1, 11-Diethyl-2,3,5,6, 11,11 b- hexaﬂ%ro-lcl-l-i n’ggﬁiEztli%%[ 8,7 20

b] i ndol -1 - yit34.pebt exahydro(2H-&{ +oxia-4ePazaetienyda)fhibrén-4yd.methandi2 b-

oct ahydr o- i l.a[ 2, 3- | pol i zin-1-yl)-propionic acid nmethyl ester; for
Lany I\E&ﬁylpl[a,?:,%,& 1 ﬂ)lﬂ—ﬂex ydro-2H-yl 1)-ox%-4a?aza-benzo[a]ﬂuorene, %/1-

10 Hydroxymethyl-1,3,4,5,6,11b-hexahydro-2H-11 -oxa-4a-aza-benzo[a]ﬂuorcn¥1 -yl}-
methanol, 1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 1bB-hexahydro-2H-11-oxa-4a-
aza-benzo[a]fluorene, (-)-1-Methoxymethyl-1a-methyl-1,3 ,4,5,6,11bB-hexahydro-
2H-11-oxa-4a-aza-benzo[a}fluorene, (+)-1 -Methoxymethyl-1a-methyl-
1,3,4,5,6,11bB-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluorene, la-Methyl-

15  1,3,4,5,6,1 1ba-hexahydro-2H-1 1—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, (1a-Methyl-1,3,4,5,6,11 ba-hexahydro-2H-11-0xa-4a-aza-
benzo[a]fluoren-1-yl)-methanol, (-)-(1 a-Methyl-1,3,4,5,6,11bo-hexahydro-2H-11-
oxa-4a-aza-benzo[a]fluoren-1 -yl)-methanol, (+)-(1x-Methyl-1,3,4,5,6,11ba-

20  hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1 -yl)-methanol, 1a~Ethyl-
1,3,4,5,6,1 1ba-hexahydro-2H-1 1-oxa-4a-aza-benzo[a]fluorene-1 -carboxylic methyl
ester, 1-Methoxymethyl-1a-methyl-1,3,4,5,6,1 Iba-hexahydro-2H-11-oxa-4a-aza-
benzo[a]fluorene, (-)-1-Methoxymethyl- 1 a-methyl-1,3,4,5,6,11ba-hexahydro-2H-
11-oxa-4a-aza-benzo[a]fluorene, (+)-1 -Methoxymethyl-1a-methyl-1,3,4,5,6,1 1ba-

25 hexahydrp-ZH-l 1-oxa-4a-aza-benzo[a]fluorene, (1 o-Ethyl-1,3,4,5,6,11ba-
hexahydro-2H-1 1-oxa—4a—aza—benzo[a]ﬂuorene-l-yl)—methano_], acetic acid la-
Methyl-1,3,4,5,6,11bB-hexahydro-2H-11 -oXa-4a-aza-benzo[a]fluoren-1 -ylmethyl
ester or (la—Methyl-l,2,3,4,6,7,12,12ba-octahydroindeno[2,1-a]quinolizin-l-yl)-

methanol.

30 Another embodiment of the invention provides new compounds of formula




exanpl e wherein R3 is hydroxy, (Cl-C6)alkyl, hydroxy(Cl-C6)al kyl or (Ci-
.C6) al koxy(Cl-C6)al kyl and R4 is H (Cl -C6)alkyl or hydroxy(C 134 Grabigg! ;
or AMENDED SHEET 31 OCT 2006 11 wherein the conpound is

| a- Et hyl -1 2-nethyl -1, 2, 3, 4,6, 7, 12b( 3- oct ghydr o-

i'ndol o[ 2, 3-a] quinolizin-1-ol or |a-Et hyII- 12-ethyl-1,2,3,4,6,7,

12b( 3- oct ahydro- indolo[2,3-a]Jquinolizin-I -ol. Another enbodi nent of the

i nvention provides new conpounds of formula 5 I1C R16 RI5 (RR)mNX z IC
R3 (RO)r ]1-3 RR7 6 wherein, XisNR2; 10 R2 is H Zis -CHR8-(CH2)n- or
a single bond; nis 0; R, R3, R6-R9, 5, R16 and mare as defined in
claiml1; r is | to 3; 15 or a pharnaceut¥cally acceptable salt and ester
thereof, with the provisos, t IRy i s not

10-net hyl -5,7, 7a, 8, 9, 10, 11, decahydr o- 6H 6a, 12- di aza-i ndeno]
1, 2-a]fluorene; 3- hydgm)s 3 , 8,13, 13b, 13c-dodecahydro-

6a, 13- di aza-i ndeno[ 1, 2- ¢] ph 9 drboxylic acid nethyl ester;

net hyl -3- ethyl-1,2,3 a, 4,6,7,12b, dro-3H, @#2H i ndol of 2, 3-g]

cycl opent[a] indolizine-2 20 carboxk hyl -1, 2, 3a, 4, 6,7, 12b,

12c- oct ahydro- 3H, 12H-i ndol o[ 2, 3 (] C%@ gt [ a]Rndol i zi ne- 2- carboxyl ate or
12c-ethyl -1, 3a, 4,6, 7, 12b, 12c- oct ahyd g R

S

wherein,
5 X is NRy;

R; is (C;-Cg)alkyl;

Z, Ry, R3-Ri0, Ris, Rj6, m and n are as defined in claim I,

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

a) when m is O or R, is methoxy and R, is H or ethyl, then R; is not

10 methoxy-CO;

b) the compound is not 12-Methyl-1,2,3,4,6,7,12,le-octahydro-indolo[2,3-
a]quinolizine; 1-Ethyl-1 2-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-
octahydfo-indolo[2,3-a]quinolizinc; 12-Methyl-1,2,3,4,6,7,12,12b-

15 octahydro-indolo[2,3-a]quinolizin-1-o; 2-(1-Ethyl-12-methyl-
1,2,3,4,6,7,12, 12b-octahydro—indolo[2,3-?z]quinolizin—1 -yl)-ethanol; 11-
Methyl-2,3,5,6,11,1 lb-hcxahydro-1H-indolizino[8,7-b]indole; (11-
Methyl-2,3,5,6,11,1 1b-hexahydro-1H-indo]izino[8,7-b] indol-1-yl)-
methanol; (1,11-Diethyl-2,3,5,6,11,1 1b-hexahydro-1H-indolizino[8,7-

20 bjindol-1-yl)-methanol or 3-(1 -ethyl-12-methyl-1,2,3,4,6,7,1 2,12b-
octahydro-indolo[2,3-a]quinolizin-1-yl)-propionic acid methyl ester; for

example

wherein Rj is hydroxy, (C,-Ce)alkyl, hydroxy(C,-Ce)alky! or (C,-
Cs)alkoxy(Cl-Cg)alkyl and Ry is H, (C,-Cg)alkyl or hydroxy(C,-Cg)alkyl; or




cyclopent[ 1,2]indolizino[8,7-b]indol-3(2H)-one; for exanple whereinr is |
and R3 is H, hydroxy, (CI-C6)alkyl or hydroxy(Cl -C6)alkyl; or 31 0BATMghg DED
SHEET 31 O C T 2006 12 wherein the conpound is 3,4,4a[i,5,6,7,8, 13,

| 3b[ 3, 13ca- decahydr o- 2H 6a, 13- diaza-inqgno[l,2-c]phenanthren-|-one,
1,2,3,4,5,6,7,8,13, 13b-decahydro- 6a, 13- 'di aza-i ndeno[ 1, 2-c] phenant hrene,
acetic acid |a, 2WBergiythe sompgund 15 hosEilngli13-methy-1,2,3,4,6,7,12bB-octahydro-
dodecahydr o 381012 38Rt AH S or 1R ERYR IS N 142, 6.7, 1 op-Sotfyara; 2°°!' ©

[ 3, 2, 3, 4, 4aindofe[D,3/a)Guirdiizish(dl, | 3ca- dodecahydr o- 6a, 13- di aza-i ndeno[ 1, 2-

c] phenant hren-1-yl ester. Another enbodi nent of the invention provides new
conpounds of formula ID: RI6 RRRis R)mT X ZR3 (Ro)t ID R1134
R6 RS 10 .wher efpothengmbgdmentrgf thg inyenfion provides peMzpmpoundsofiforfinlaRl |,
R3-R o0 B15,;R16 and mare as defined in claim1; tisOto3; or a
pharmaceutical |y acceptable salt and ester thereof, with the provisos, that
the conpound is not 1,2,3,4,4a,5,6,11, 11

b, 12, 13, 13a- dodecahydr o- 4b, 11-di aza 20 j ndeno[ 2, 1- a] phenant hr ene;
1,2,3,4,4a,5,6,11,11 b, 12-decahydro-4}181-di aza-

i ndeno[ 2, | - a] phenant hr ene;
9- met hoxy-1, 2, 3,4,4a,5,6,1

(R))m

IC

Rs) -
Or
his e

wherein,

Xis NRz;
10 R, is H;

Z is -CHR3-(CH_)n- or a single bond;

nis0;

Rj, R3, R¢-Rg, Rys, R1g and m are as defined in claim 1;
ris 1 to 3;

15 ora pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 10-methyl-5,7,72,8,9,10,11,11a,1 1b,12-decahydro-6H-6a,12-
diaza-indeno[1,2-a]fluorene; 3-hydroxy—l,2,3,4,43.,5,6,7,8,13,13b,13c-dodecahydro—
6a,13-diaza-indeno[1,2-c]phenanthrene-4-carboxylic acid methy! ester; methyl-3-
ethyl-1,2,3a,4,6,7,12b,12c-octahydro-3H,12H-indolo[ 2,3-g] cyclopent[a]indolizine-2-

20  carboxylate; methyl-1,2,3a,4,6,7,12b,12c-octahydro-3H, 1 2H-indolo(2,3-
g]cyclopent{a]indolizine-2-carboxylate or 12c-ethyl-1,3a,4,6,7,12b,12c-octahydro-
cyclopent[1,2]indolizino[8,7-b]indol-3(2H)-one; for example

whereinr is 1 and R; is H, hydroxy, (C,-Ce)alkyl or hydroxy(C,-Cs)alkyl; or




di aza-i ndeno[ 2, | - a] phenant hrene or

1- hydroxy-1, 2, 3,4, 4a,5,6,11, 11b, 12, 13, 13a- 31 0CT zmq
dodecahydr o- 4b, 11- di aza-i ndeno[ 2, 1- a] phenant hrene- 2- car boxyl i c aci d hyl
ester. Anot her enbodi ment of the inventign provides new conpounds of
formula 25 | E: ANVENDED SHEET 31 OCT 20 13 R1I6 RI5 (RR)mN X ~2 IE R3
R7 R4 R6 RS whafhersin the Gasmnqupd is 34 4aB;56,18,13,13k6, 1 3ee-dethydRi-SH-6 f3.and m

and oster 1 Rerasfuspft Refhenibingoft, 2 B3 PRI bbb s

2,3,4,5,7, 8dib%a-lﬁdbn@ﬁt@B{%‘éﬁmﬁh%né“a@&t’i’yﬁmh e 203 4 42B,5.6,7,8,13,13bB,13car-

azeplno[l' ' yrido 4 b]|ndole aceti ¢ dc

2.3,4,5, 7, 8dadec mmﬂﬂao[l 2-c]phenanthren-1-yl ester or acetic acid

I yl h
gzgplzlng[% %%@%@%&6&{2@3;33% dof’@é?‘?ﬁ’ég’rg}og@lﬁg& -indeno(1,2-
1',2':1, 2] P¥}, godnthrénl 1@%{@ 2-[ (phenyl net hoxy) net hyl ] or
2, 3 4 5,7,8,13, 13b-oct ahydro-l H azepi no[

1 1, 2] pyri do‘[qg 4-Db] i ndol e- 4- et hyl - [ (phenyl met hoxy) net hyl ]; for
exarrpl e 15 wher efAnothereergbodimentiofi the m\@nﬂoﬁpmvaie&acﬁ&bn@@mdwmm

azepi no[ 1y 0 1, 2] pyrido[ 3, 4-b]i ndol e. Another enbodi nent of the invention
provi des new conmpounds whi ch are -

2(3- Met hoxy-1, 2, 3,4, 6, 7,12, 12ba- oct ahydr o-i ndol o[ 2, 3- a] qui nol i zi ne,

2a- met hoxy- 1,2, 3,4,6,7,12, 12ba- oct ahydr o-i ndol o[ 2, 3- a] qui nol i zi ne,

| a- Et hyl - 2a- net hyl 20

1,2,3,4,6,7,12, 12bJ3- oct ahydro-i ndol of 2, R;a] qui noli zin-1-0ol, 1a-1sopropyl -

10

‘wherein,

X is NRy;

R, is H;

Zis -CH-(CHy)n-;
15 nis 0;

R, R3-Rio Rys, Ri¢ and m are as defined in claim 1;

tisOto 3;

or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
the compound is not 1,2,3,4,42,5,6,11,11 b,12,13,13a-dodecahydro-4b,1 1-diaza-

20  indeno[2,1-a]phenanthrene; 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,5,6,1 1,11b,12,13,13a-
dodecahydro-4b,11-diaza-indeno[2,1 -a]phenanthrene-2-carboxylic acid methyl ester.

Another embodiment of the invention provides new compounds of formula
25 IE:




4,6,7,12,12b[ 3- oct ahydr o-i ndol o[ 2, 3-a] qui nol i zin-1-ol,

1 A'_\/—\H

, 2,3,
-)-1la-isopropyl- . . o 31 0CT 2008
,2,3,4,6,7,12,12b[ i - oct ahydr oi ndol o[ 2, 3-a] qui noli zin-1-ol,
+) - 1a- i sopr opyl - 1,2,3,4,6,7,12,12b[i49ftahydroindolo[2,3-a]quinolizin¥l
ol, 1(3-Isopropyl - :
1,2,3,4,6,7,12,12b[i-oct ahydro-indol o[ 2, 3-a] qui noli zine, (1 a-Isopropyl
Al ~/ 1EN: DED xSHEET 31 0 CT 2008 14 Ry '
1,2,3,4,6,7,12,12b(3-octahydro-indolo[2,3ra¥?uinoIizin-I-yI)-nethanoI, (1la-
n- 15
P
I

ropyl-1,2,3,4,6,7, 1& ’)Lr%b ahydy o-i nflol o[ 2, 3-a] qui nol i zin-I-yl)-nethano
, 2- - 1 _

(1a, 2,3,4,6,7,12, 12b( 3- Cct ahydr 0Xi' ndoko Ig,\g- a] qui noli zi n-1-yl)-but an-2-ol
1- (1,2a,3,4,6,7, R E |

12, 12ba- Cct ahydr o- i ndol o[ 2, 3- a] qui Hol ,
(1a,2,3,4,6,7,12,12b[ i - Cct ahydr o- i rRYpl of 233- a] dui nol i zi n-1-yi) - propan- 2-ol ,
1-s- Butyl- 1,2,3,4,6,7,12,12b13-oct athr oi‘mdol of 2, 3-a] qui noli zin-1-ol,

1- Cycl ohexyl 1,2,3,4,6,7,12,12b[i - oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n-1-ol,

9- Fl uor o- 1a-i sopropyl -

,2,3,4,6,7,12,12b[ 3- oct ahydr o-i ndol o[ 2, 3-a]J qui noiizin-l-ol, (I a-Methyl-
2,3,4,6,7,12,12b[ i - oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n-1-yl) - net hanol , _
)-(la 10 Met hwhergir, 3, 4, 6, 7, 12, 12b( 3- oct ahydr oi ndol o[ 2, 3-a) qui nol i zi n- |
yl ) - met hanol , %-l'% |

a- Met hyl - 1, 2, 3,46 %212, 12b[i - oct ahydr oi ndol o[ 2, 3- a] qui nol i zi n- 1-yl ) - net han
ol, 5 R; is H; |

(la-Ethyl-1,4, 6,27, 12, 12b( 3- hexahydr oi ndol o[ 2, 3- a] qui nol i zi n- 1-yl ) - net hanol ,
3[i,4a- Di met hyd,-Ry, RaRid, Bus/R lsand dbarecastdefivied ni ¢leigd pf 2, 3- a] qui nol i zi ne,
(1,2a,3,4,6,7, anisjiZba- Qct ahydr oi ndol o[ 2, 3-a] qui nol i zi n-2-yl ) - propan- 2-ol ,
15 ’

E%é_za, 3,4,6, 7, W alpHafimassuaball oasigtielsai b ad Mblebf WindnY bloRiOR 20
Et hyl - 1, 2,18¢ sergpeuntbis po}2,3 403, Z48yide ISPrrrstvEm-2.3adigthyh bt zi n- 2- y1 ) - et hanol |

2a- : 1IN . R . . . )
5 hyl -1, 2 5Ly fz?]fé’Bng? Joeipdole; acetic peid 2,34 547l hbI-95tA Tyt HHpt hanol |
( 1|- aEL hy122gp1p0(3 ,2/: 12 Ipyrido[ 3 AspJinded Reyipuitivl estet; 2] 24,3;7¢, 1811 ALbEtEh Pdrb-
- t | G4 i t I ' , -
(2 ot ny - ARBIAY BT ApBiditn, 4B 3inibie Al pbemimetymatilinol i n 20
2-yl)-et haﬁbﬂéj,&1‘3,13b-octahydro-1H-azepino[l',2‘:1,2]pyridct[%,4éb]ir1do1e—4-efhy£-i2- '

, 3-a rzin-

1-(2a-ethyl-1,2,3,4,6,7,12, 12ba-oct ahydro-i ndol o ui no
- §' 1) - et hi&?&F’?ﬁmemxﬁmemyn; for example a

=R -propan-l-ol, 2 5

1
1
(

-(2a-ethyl-1,2,3,4,6,7,12, 12ba- oct ahydr o- i ndol o[ 2, 3- a] qui nol i zi n- 2-

) - pugpan- 2- Olwhc?eiﬁ%eeéomﬁ uhd 482 32, 112712k ha: oct ahydr o-i ndol of 2, 3-
] qui nol i zi n- 2- Ig - pr opan- 20l , (3 éﬁz§r1_321_3#‘92@%§f2¥dp§,&g[i , 3

3,4,6,7, m,pm_rﬂﬁ/i " 1gdpydaf3 . 4-4]imdoleo[ 2, 3- a] qui nol i zi n- 1-yl ) - met hanol ,
-ethyl -1, 2-dimethyl 25 1 a, 2[3, 3 |

i1,4,6,7,12,12 =0Ct ro-indol o] 2, 3-a] qui.noli zine, 1,2-dinethyl-
. 2,3,4,6,7, 12?@%%-‘%@@ A 8?&3&%‘{3 ‘?F%’g%‘jlﬁ?ﬁ Y somppunds which are
1-et hyl - Zﬁ-fMéthN*y-l,2,3,4,6,7,12,l2ba~octahydro—indolo[2,3-a]quinolizine, 2a-methoxy-

1,2,3,4,6,7,12,1 2ba-octahydro-indolof2,3-a]quinolizine, la-Ethyl-2a-methyl-
20 1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1 -ol, la-Isopropyl-

'+ 1,2,3,4,6,7,12,12bp-octahydro-indolo[2,3-a]quinolizin-1-ol, (-)-1 a-isopropyl-
1,2,3,4,6,7,12,12bp-octahydroindolo[2,3-a]quinolizin- 1-0l, (+)-1a-isopropyl-
1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a]quinolizin-1 -ol, 1B-Isopropyl-
1',2,3,4,6,7,12,12bB-octahydro-indolo[z,B-a]quinolizine, (1a-Isopropyl-




1 :
[i,2[i,3(3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-3-y§)-m§FBaﬁol,
1-R- Hydroxynet hyl -1-nethyl -1, 2, 3,4,6, 7,

12, 12b( 3- oct ahydr o-i ndol o[ 2, 3-a] qui nol i zi ne- 6[ 3-carboxylic acid nethyl
ester, 5,6,7,7a[3,8,9,610, 11, 11a( 3, | IbaJﬁecahydro-IZ-oxa 30

6a- aza-i nde h,g[3_, 6.7, 12 Hhﬁcgcéﬂygiro-indolo[Z,B-a]quinolizin- 1-yl)-methanol, (1a- »-

R e
1 N A ] 1 1 0

2,3, 4, 4a[i,@,5,74%,7,52,1364-Bctasary. A i 324 i c
1, 2-c] pﬁ[elnaﬁt hr enﬁécp-g?i, (-)-2, 365,&1%[&%3@6%@“%*‘ ??&ggkgﬁﬂol[_ol, 2-

decahydo- | (o345, Bl 21 2bf-Getamyfif-thdo] g RBrgqdine exin-13a L Brapan-2-4)), 1-s-
2,3,4,4a[i aé\a 6 L 835}% 13b%— decahydro-1 H-6a, 13-di aza-1 ndeno[

1, 2- c] phendAHF A58l 126P-oqtahysiroindalo| 3-8 qrimlizisi- 1-eh( 13 Cpeiohtxyds o- |

H 6a, 13- di i [ - henant hrenyl ) - 1.3c(3- nmet hanol or ‘

5, 6,7, 7a, 1?1,2’%3’4@?"3-96‘5%%%& rk&’&{‘ QQP%QEL“?"PhHQhIG?lE',FiU‘&‘]OFIWFPPML- a-ol .
The terns enphaysd1banes Lif Qi Ul A erm "hal 0" or
"hal ogen", as egl oyed %Jgfie&?ynﬁgsmgﬁfggi’g%lg%dgrﬁﬁo?’%gc}wgﬁg{lher group,
refers to dhl,34i6/8]12/i2bfrootehydroimiola]e, Ba)quingli£if-1-yiRethetRed®l, ©RfeXY! " as
enpl oyed herein, refers to a -000H group. The term "oxo", das enpl oyed

her ei n,10r eMet8Yb28f 63, 1gr I3 -octahydreindelo[25-2)qus)iainkiAyl)-mathareip -0y ed
her ei th oup. refers to a straight
br anched ¢ 1 GOIEEHER2RREL 7 g RS Gy Bierzahelbinelizing boiometiansh o
| fr1d4 ) 1y 193@| : L 5. {0, t hyl t hyl,
o or ooyl , LGB 8622, 1B oy dinddi S A e fd A et any e o1
i sopentyl, Dimefiniily2,3,46;HEX y2bp-aedhydreindolef2, 3 -Bsuibsifhe, ( C2- C6) al kenyl *, as

enpl oyed herein. as such or as part of another group, refers to a straight
or branchedl-€eho+ alt?i,]czbﬂ'fﬂ%t@h)’fg‘omdplo{ﬁﬁadqﬁnoiizihd@)-pmjﬂn-ﬂal,cont ai ni ng

Suen of as (Gare 4 RroPher TSPl s eI i SiupBrsayors Garyar ocar bor
02 O L 7 12 S ST S ST el
cycl ohexy! Etiatrd 2:h8.6,7,k% 1265 0ftabydremdold[ £3-Jquiayiedieal Wy mdtharde)@l kyl ", as
enpl oyed hgljiet\ﬁyrl]-ltfg ,356?7,%20,1fbé-ggt_ahydroindolo[zﬁ-a]quinolizin-1 -ylmethoxy)-acetic

acid ethyl ester, 1-(2a-ethyl-1,2,3,4,6,7,12,l2ba-octahydro—inciolo[2,3-a]quinoli%.in—

20 2fy1)-ethanone, l-(2_a-ethyl-1.,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin—
2-yl)-ethanol, 2-(2a-ethyl-1,2,3 +4,6,7,12,12ba-octahydro-indolo[2,3-a]quinolizin-2-
yl)-propan-2-o, 2-(3-ethyl-1,21,30,4,6,7,12,12ba-octahydro-indolo[2,3-
a]quinolizin—Z-yl)—propan-Z-ol, (3-ethyl-2-methyl-1a,28,3B,4,6,7,12,1 2bp-
octahydro-indolo[2,3-a]quinolizin-1-yl)-methanol, 3-ethyl-1,2-dimethyl-

25 1a_,2[3,3[3,4,6,7, 12,12bB-octahydro-indolo[2,3-a]quinolizine, 1 ,2-diméthy1—
1,2,3,4,6,7,12,12bB-octahydro-indolo[2,3-a]quinolizin-1 B-ol, (1-ethyl-2-methyl-
1B,2B,3B.,4,6,7,12,1 2ba-octahydro-indolo[2,3.-a]quinoliziﬁ-B-yl)-methanol, 1-B-
Hydroxymethyl-l -methyl-1,2,3,4,6,7,12,12bB-octahydro-indolo[ 2,3-alquinolizine-
6B-carboxylic acid methyl ester, 5,6,7,7apB,8,9,10,11,1 1aB,11ba-Decahydro-12-oxa-

30 6a—éza-indeno[.1,2-a]ﬂuorene, 2,3,4,4aB,5,6,7,8,13bB,13cB-Decahydro-1H-134oxa-

6a-aza-indeno[1,2-c]phenanthrene, 2,3,4,4a$,5,6,7,8,13ba, 1 3cB-Decahydro- 1H-13-




C7) cycl oal kyl group, as defined herein, appended to the parent El ecul ar
noiety through a (C, -C6)al kyl group, as defined herein. AM | Ff h O€3. 2006
yr_s=;iwkK, 31 OCT 20M 16 The term"aryl", as enployed herein as such or
as part of another group, refers to a npnocyclic or bicyclic aromatic
group containing 6 to.12 carbon atons. li?epresent ative exanples of aryl

i ncl ude, bueXa&baaziondenohd .2 wiphenantbrensy £,3,4¥afh, 6,78, 1 B 13bR-titvahydrsaHS5 The
term"aryl ( as_such or as part of another

group, ref e&%lﬁ)ag%h'ékm[lé? ﬂﬁggl’agﬁgg’égsggﬁp Kerke? A48 5 A8dd, 130Bt he par ent
mol ecul ar dgggﬁ;dyo.t;ﬂ[%?%bdi%ﬂé-%e%e}%{éﬁhc%?%gﬁﬁgﬁ_%Zk%?_ed herein. The term

"aryl oxy", as €enpl oye erein as s r-as her group, refers
to an aryl 23Bdi4ap,5q6;7,848)1860-deeadidio-18P6£ lakhzh Inddis PR gyl ar
noiety 10 through an -0- gr oupWThe term"aryl ?%:1- (JGI)&SFE{%&% ) glg enpl oyed
herein &s slish-abr(23:4.fr3.60%8,13,43bPDecahyiip.| H-64, 83 -didz@-iddenal1yl- gr oup, as
defi ned her i}p, a en(;eg éo t he parent__nol ecul ar noi ety through

an( G - 08) alWBBsRaRthesnyl)-146P wasthanal on 8,067, a, 1 IrhEb,1 2+Deculydyd-6ay 2 @iaz@b) al kyl , as
enpl oyed hgr&dndr1 3-8 Miloser-P1 20 ar Yl oxy 15 group, as defined herein, appended
to the parent n{)l’ecLﬂre rm}agtaly t hrough an (Cl- C6)al kyl group, as defined
herein. The term "aryl (Cl- C6) al koxy(Cl-C6)al kyl, as enpl oyed herein, refers
to an aryl (Cl- Ghraérhsemnpioyrdtherain hdeé thedolitvwingirme ended to the parent
nol ecul ar noi ety through an (Cl-C6)al kyl group, as defined herein. 20 The

term "hydroxy", employed herein,as such or, as. part of another group,
refers to an -Oﬁé%e&'@pj.ha%h@rt E?‘ﬁ%efhya? W?Eﬁébﬁ?ﬁiwpchohésr@mfoyed her ei n
as sucho or aasthpegrbup frefeRnOcARing! %&iné,ﬁﬂu‘éﬁﬁeb{)idﬂﬁ' d east one hydroxy group,
as defined. herein, appended to the parent rm'ecurilar noi ety through a '
(Cl-C6)al kyl group, as defined herein. 25 Representative exanpl es of

hydr oxy( G - C6) aITk?/fe“F‘nEFQHé}’I b eapleyetbhereinmefers ta 2-COQH graxpnet hyl

2- hydroxyet hyl, 1-hydroxyethyl, 3-hydroxypropyl, 1-hydroxypropyl,

“1-methyl - 1 - hydr oy @bl ybrol aSBhibYdyek AV QMR QK=o g L he Tike.

~ The term “(C,-Ce)alkyl”, as employed herein as such or as part of another
group, refers to a straight or branched carbon chain having 1 to 6 carbon atoms.
15  Representative examples of (C,-Cﬁ)alkyl include, but aré not limited to, methyi, '
ethyl, n-pro;iyl, isopropyl, n-butyl, isobutyl, sec-butyl; tert-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, and the like. '

The term *(C,-Ce)alkeny!”, as employed herein as such or as part of another
. group, refers to a straight or branched chain radical having 2 to 6 carbon atoms, and

20 containing (a) double bond(s).

The term *(C;5-Cy)cycloalkyl™, as employed herein as such or as part of
another group, refers to a saturated cyclic hydrocarbon group containing 3 to 7
carbons. Representative examples of cycloalkyl include, but are not limited to,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like.

25 The term “(C5-Cy)cycloalkyl(Cy-Ce)alkyl”, as employed herein refers to a (Cs-
C7)cyc]oalky] group, as defined herein, appended to the parent molecular moiety
through a (C,-Ce)alky! group, as defined herein.




The term "hal o(Cl-C6) al kyl ", as enployed herein, refers to one or nore

hal ogen, as .defined herein, appended to the parent nol ecul ar nogetyct %@ugh
a (C1- 41vVI ENI3F.~ "S METT '' 31 OCT . X006 17 C6)al kyl group, as
defined herein. Representative exanples gf hal o( G - C6) al kyl include, but
are not linited to, fluoromethyl, difludPomethyl, trifluoronethyl, 2-.

13

chl oroethyl, 3- bFRMEBROBDY - 25 5BPIgysd heresn astsushios asrpars f ansther groumpl oyed

herein as s : -he : efers to,a sNH2 group. The

term"am noi(.é?:‘;i}§ %&S g‘iﬁ’ﬁw"?‘@fé bge}g{ag%g%ggg?u& é_z)rn %IP§%tt8q5r‘fa‘3’HFr‘i‘6 f-oup, as

defined herRepreseamiondrainples ofieryd archwde, bl € HbtAImi® © phdnT, AUSKH$L, and

(C1l-Co)al kyl .group, as defined herein. Representative exanples Of

am no( Cl- C6 Ih%frl include, but are not |limted to, am nonethyl,

~ 2-am noethyl, | -amnoethyl, 3-am nopropyl, 2 10 am nopropyl, 4-am nobutyl,
1-met hyl-1 -am 5 i ik Mo -

di (G - GB) al kyl | ARl bﬂ] aasﬁ'g%|éc;ﬁgaeﬂéﬁh’garseemﬁ%s&sﬂl?éﬁgggg%csho&p"%‘%P'f‘“ Sf 2nptheher

group,OI Ei ef @erl]n,me%rséoan anakgrl Qfﬂ.aeﬂyﬁuhddyhergjnmmhﬂded tashelpdrentegolBetlar 3 e

appended to_t. rent r. moi ety .thr .an am no group, as define

her ei n. R%P'gséﬁ{%é@@@k'%@ %qup”ﬁ%ggéhﬁ(atf%m@, -06) al kyl ami no i ncl ude,

but are not 15 linited to nethylam no, ethylani no, propylam no,

but yl arni no, di michsimatariRxy’” tsehihidyadiHaesin YA ] nd t he

| i ke. The term "nono- gﬂrrydi %,Cl- %g{pal)%yl am n%%ﬁﬂ&)ﬁkpﬁ})hﬂoﬂ&r o?}gyed

herein, rdelrstony apylEsonn. as defingdctherein) appepdethtiorthe parentpnolasulatehbietyl her ei n,

append t ane | ecul ar noiety through a (G -C6)al kyl group, as

defi negghe%é{oﬂg‘ ?ga%e%r%g entative exanpl es of nobno- or :

di (C1- C6) al kyl am no(Cl1l-C6)al kyl include, but are not limted to,

N, N- di et hyl am ToeterinyYarylKC NGi)atitdxy ", casi ehpieyedd\Herciftas Biﬁih@'a@?&@@ft hyl,

N- et hyl am nopr opyl , N:et hyl - N- et hyl amj nonet hyl , and t he I ke. The term

"(C, - CB) al L?BQ@‘“, %Ep’erﬁf?r%%"ﬂl 3] BOHP.28 definen brrtiss appendedyio thppareat 25

group, 1 ef ehiledlardndibl thidhhlati(C,22)aedxy 156t 86 BbfincdiRPGAdCd 10 he parent

nol ecul ar noiety through an -0-- group. "Representati ve exanpl es of

(C1-C6)al koxy include, but are not limted to methoxy, ethoxy, propoxy,
but oxy, i sobut oXy® 'EBL AVIPBY-1-Eealkyl, ayemRipyedihereiny eefers kean aryloxy

15 group, as defined herein, appended to the parent molecular moiety through an (G-
Ce)alkyl group, as defined herein.

The term “aryl(C,-Ce)alkoxy(C,-Ce)alkyl, as employed hetein, refers to an
aryl(C-Cg)alkoxy group, as defined herein, appended to the pareﬁt molecular moiety
through an (C;-Ce)alkyl group, as defined herein. '

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

refers to an —OH group.

The term “hydroxy(C,-Cs)alkyl”, as employed herein as such or as part of
another group, refers to at least one hydroxy group, as defined herein, appended to
the parent molecular moiety through a (C,-Ce)alkyl group, as defined herein.

25  Representative examples of hydro_xy(C,-Cs)alkyl include, but are not limited to,
hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-hydroxypropyl, 1-hydroxypropyl,
1-methyl-1-hydroxyethyl, 1-methyl-1-hydroxypropyl, and the like.

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;-




The term " (Cl-C6) al koxy(Cl-C6)al kyl", as enployed herein as such or as part
30 of another group, refers to at |east one (C 1 -C6)al koxy % ?ﬂﬁ@
defined herein, 1VI1~-NOEJ SI il; T a ~na9nlE1l~~ :a W31l

appended to the parent nol ecul ar noiety t72r ough an (Cl -CG) al kyl group, as
defi ned resentative exanpl es!df (Ci-06)al koxy(Cl-C6)allcyl

i ncl ude, butCe éﬂlqéylr% up, @5 H‘Fff&ﬂ‘ h#lﬁ&mgmmlexmlhma&m(wcgalky

2- met hoxyet K i met hoxybutyl and
the |ike. hﬂdluedefzgrﬁ{mmﬁéﬁrl%&%&glﬂ%f) wggéé& °§'¥°tﬁ¥4p'if@1}=@5°rn%tb& A-as such
or as part chloragthylh®branaprppylr &fdeths like. a hydroxy group, as defined herein,
appended to the parent nol ecul ar noiety through an (C 1 -C6)al koxy group,
as defined herei The lerm, dro y(Cl - C6) al koxy( G -C6) al kyl, as enpl oyed
herein, refers tghg %&FHQS’/( f ﬂ@ﬁ?‘@?ﬁﬁ!lphOESSMWM tHee pedup,

appendedstore;ﬁlsrgtc[;)ar_pm2 g}gﬁﬁcul ar 10 noi ety through an (Cl -C6)al kyl group,
as defined herein. The term "carbanoyl", as enployed herein as such or as
oup, refers to a -CONH2 group. The term "nono- or di(C I

part of anot her r
E gG) Cgl) k?/lkcar barT'Bg‘? teﬂnamwf hhll:]ndr’,easremplejeﬂrhgr&dm rei@ﬂsﬁto% amio group

| - al ky ef | erein ended to the parent “15°°
mol ecul ar &&?&gﬁ?rﬁ%gbhagg &ﬂ" é)rare%wle %ﬂﬁ?le@élﬁpégléﬁiﬁt-os)ﬂbﬂarml es
of nono- ogrodp (a@ldeﬁﬁ&d héreinl. Represeiiative dxapils. d.to N
met hyl car barm 1t5qs]hy| car barr?)yl N—vp opyl carolggirﬁ)nﬁé ﬁ%@‘ %9& QPbarmyI

NN- det hyl ca?'B P> BFAnoMELEYl, Hemio }ziuhdmmﬁetli)d,riimxlnmdpr@p’}d, 3A, 1B, 1C
| D and 4pE, tical l tapl e salts and esters
thereof10 ar%ﬁpef ek gémﬁgglﬂgi\?ﬁgég@ﬁley 6‘3’% ch fﬁ’e i nvention, unless

ot herwi se indicated. The invention incl udes within its scope all the

possi bl e st er eoiTdhertems * mbno-rmrdx((bn@g)ulk@&;mhmcIayg,hﬁg,yg@géyg&rdscsubﬁ%ms e.g.
Z and E isq rogﬁéog_% and tr |sorrers) and optical isoners, e.
di ast er eomer's LEOUBrE e§s LR A HiOY (€)1 -Gsdadicyd Broup(einas dﬂﬁneddnletuﬁgs inits

scope bot h dppendetidod m%nﬂrﬁcﬂé@ﬂﬁ‘rﬁ&@ffﬁ)’ L{Blal né’éj %rﬁgﬁ,tea?ff efingd Beres - ©

m xtures. The individual isoners may
Representative examples of mono- or di(C,-Cg)alkylamino include, but are not

15 limited to methylamino, ethylamino, propylamino, butylamino, dJmethyla.mmo
dlethylammo N—cthyl—N—methylammo and the like.

The term “mono- or di(Cl-Cs)alkylamino(Cl -Ce)alkyl”, as employed herein,
refers to a mono- or di(C,-Cg)alkylamino group, as defined herein, appended to the
parent molecular moiety through a (Ci-Ce)alkyl group, as defined herein.

20  Representative examples of mono- or dl(C,-Cs)alkylammo(C;-Cﬁ)alkyl include, but
are not limited to, N,N-dimethylaminomethyl, N,N-diethylaminomethyl, N-
methylaminoethyl, N-methylaminopropyl, N-ethyl-N-methylaminomethyl, and the
like.

The term “(C,-Ce)alkoxy”, as employed herein as such or as part of another
25  group, refers to a (Ci-Ce)alkyl, as defined herein, appended to the parent molecular
moiety through an -O- group. Representative examples of (C,-Cg)alkoxy include, but

are not limited to methoxy, ethoxy, propoxy, butoxy, isobutoxy, sec-butoxy, tert-

butoxy, and the like.

The term *“(C,-C¢)alkoxy(C;- -Ce)alkyl”, as employed herein as such or as part
30  of another group, refers to at least one (C,-Cg)alkoxy group, as defined herein,




corresponding isoneric forns of the starting material or they may be
separated after the preparation of the end conpound according to

conventional separation methods. For the separation of optigal 0]’:?%-5’
res

e.g. enantioners, fromthe m xture therelosf t he 30 conventi onal i on
n

nmet hods, e.qg. fr ignal crystallisatio may be used. AMEN.Q D EE " 31
OCT20 19 Pﬁ&?‘??é‘gétﬁ‘t ﬁ’&é’la’reyt éei?@maamcee%ﬁm g?l/en (°1-Goatkybgidup; ssrdefiabd s Wi t h
bot h or gani 1R ' | v in.the field of

phar maceut i géﬁe?pq{ﬁgH@f'?%ﬁ"{efeﬁ‘gﬂpg‘%a%ﬁé\é&ﬁ‘k{’gﬁg‘é@c@a}‘ﬂ‘Wci’r@'eu% ERPYr i des,
bromi des, slinfitedde metfiaxyaiethyl, efftrogypivalifls2-methdxyanpl 2sethdxQeiifl 85 tartrates,

mal eates, cijtrates, benzoates, salicylates and 5 ascorbates:
Phar naceutiggﬁ"’%@%&@ﬁ'ﬁéb‘?‘é‘%’f‘%ﬂﬁumﬁ%bkq-cabl e, may be prepared by
known met hods using pharnaceutically acceptable acids that are conventi onal

in the 4gield of ThOasHeH | a ' . phar nacol ogi ca
properties of the free Oﬁ’%ﬁ@@@%ﬁ?r%&@@k%@ iéés}g&astngggr 3é‘r%‘l I ncl ude
esters of affqshetEreuRs refens émahydroxylgromlas defined herdi, Mpbendediy khe pﬂfr&ﬁw ,

The

I sopropyl, ' sec, | ..and tert-butyl 10 esters.
conpounds o Ut%glafﬁgﬁ%u@a% (Eg%éélﬁaﬁémaas&géﬂﬂbersm according to the
nmet hods known in the literature using suitable starting materials. The

starting mat eriHiesteoh “hyair ae-AehalkdA WC h reial |l y-avai |l abl e
or can be pﬁy%ggr Z& g{(a a ?/?r(i et ;b%f k}goﬁ}say%%gt%@?%thgg%%%ﬁ %rf‘the
literature. %6 1-E02Hk9K 8 groupe as definadhererns appended toshechanert miglyhaaky! ani nes

of fornmgl a fhdibly thhéih'an (B4 ' LS as_defined above and X is NH,
-0, CH2 or S. V\%,en XIS (SB' Fﬁé‘@ﬁ@ﬁ%&?@?ﬁ%ﬂﬂ) can be prepared, for
exanple, according to the process disclosed in the U S. Patent

Speci ficati on NoThederm Usaganoyl’2 (s o védi Herdirds sucher ﬁ@gﬁggg%ﬁg g gg mu {/@
- . en

(I'l') can be_prepatred as ribed in J. Med. Chem 10
Xis S, thegré)‘fﬂ'rﬁ%ﬁgg angmrﬁIP‘a\p'('l ) can be prepared by decarboxyl ation
of the corresponding 3-(thianaphten-3-yl)-L-alanine. Qher starting

material s used ame teranfmasidsr ai(d C(L‘é)%'ll?ylédrﬁi:ﬂoy‘?’_:'as 'emyed herein, refers to

one or two (Cl-Cs)alkyl group(s), as deﬁngd herein, appended to the parent
15 molecular moiety th:ough a -HNCO- or -NCO- group. Representative examples of
- mono- or di(C,-Ce)-alkylcarbamoyl include, but are not limited to N-
methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N,N-dimethylcarbamoyl,
N, N-diethylcarbamoyl and the like. '

The compounds of formula I and IA, IB,- IC, ID and IE, as well as the
20  pharmaceutically acceptable salts and esters thereof, are referréd to below as the

compounds of the invention, unless otherwise indicated.

The invention includes within its scope all the possible stereoisomers of the
compounds, including geometric isomers, e. 8- Z and E isomers (cis and trans
isomers), and optical isomers, e.g. diastereomers and enantiomers. Furthemore, the

25  invention includes in its scope both the individual isomers and any mixtures thereof,
€.8. racemic mi.xtures. The individual isomers may be obtained using the
corresponding isomeric forms of the starting material or they may be separated after
the preparation of the end compound according to conventional separation methods,
For the separation of optical isomers, €.g. enantiomers, from the mixture thereof the

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




SAME |'| t SFEET" 31 OCT 20 20 ORI1 R3 wherein R3 is as defined above

and R 1 is OH or halogen. Furthernore, the starting nmaterials ‘Hze&: are
conpounds of formula (1V) OY~z R3 R/ R4 RG RS (N) 5 whevéiHTR0087
and Z are as defined above and Y is O or NH Conmpounds of foermul'a (1V) can

be prepared acco to.t e rreth escribed in Tetrahedron 33 (1977)
1803- 1808. Anal 08%2?«7 éaig%ﬁg‘ﬁn@ga?el Clshmfensia@esw&ebothergmad
instead of bAdi{noRem ld%@ar W‘éﬁﬂaB%ﬁH% of formula
(1V) are obtai nedg@i{' t he ?)artlal reduc%?lﬁgﬁgg?hﬁécrggﬁ ﬁﬁ'g‘g’ﬂg %

anhydri des. examplgs esecgalts tmwmnhmded,sbromdesﬁmfa&s(ﬂuhme@/rﬁfogﬁh@g is NH O
or S can b r al ogpusl y cordlngtothefollovmng :
reaction sc lf& %g?{oggﬁt%ﬁgmfmpwg W‘?@)‘% ©p20atss, g3licyiqieg and \ NH R11 -~
X O- RIs5 R3ad8brl{aﬂd’s. Rhdrinhcédticaily hecdffabl dstedd, vhlen apfﬁlcabig, may be pre%?’ared 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
alcohols, e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl

10 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 IT, Il and IV are commercially available or can be prepared via

a variety of known synthetic routes known in the literature.

15 For example, the starting materials used are arylalkylamines of formula ()
NH,
X
)

-w_herein_Rl is as defined above and X is NH, O, CH2 or S.

When X is O, the amines of formula (II) can be prepared, for example,
according to the process disclosed in the U.S. Patent Specification No. 4,710,504.
20 When Xis CH,, the compounds of formula (]I) can be prepared as described in J.
Med. Chem 10 (1967) 856-859. When X is S, the compounds of formula (IT) can be |
prepared by decarboxylation of the corresponding 3-(thianaphten-3-yl)-I -alanine.

Other starting materials used are compounds of formula-(IIT)




i (VI) (W) RN\ N-zR XRER RBRRARS mwierein R, R3-R7 and Z are
as defined above. According to the reaction route of schene |, alkylation
of amines (Il) with 5 conpounds of fornmula (II11) gives am'des“(%)c whi ch
are converted into enamines (VII) via beta carbolines (V) by T 2006

. Bi schl er - Napi er al skioreacti on foll owed b?ori ng D formation by allow ng
conpounds of formulgj(Vl) to react with 1, 3-di hal oal kanes under basic
conditions as descrihed in Gazz. Chim hal. 111 (1981) 257-267. In the

| ast step, conpouifds ofRformula (1) are obtained 10 1) by oxidation of
enam nes (VII) usiing potassium i odide, iodide and air or 2) by reaction of
enam nes (VI1) wi ®) formal dehyde in presence of Hinig base at 60C

Anot her route for paring conpounds of formula (1), wherein Xis NR2, O
CH2 or S, is illustrated in schenme 2 15 Schene 2 31 OCT 200 22 NH2 O Y-~z
RBRT 5\ RRSR6 (IlI) (IV) /OHNz R / \ NHP-q XOR~R 6 XR6

wherein R; is as defined above and Ry is OH or halogen.

Furthermore, the starting materials used are compounds of formula (IV)

5 wherein R;-R; and Z are as defined above and Y is O or NH. Compounds of

formula (IV) can be prepared 4acco_rding to the methods described in Terrahedron 33

(1977) 1803-1808. Analogously, the corresponding acid chiorides 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 theijr corresponding anhydrides.

10 In general, the compounds of formula (1), wherein X is NH, O orS can be

prepared e.g. analogously or accordi_ng to the following reaction scheme 1: -

~ Scheme 1




R3R5_(VIMR3(AQ'R5 \\ N2 R7T / XRE3 RR3 R4 R5 (I) wherein Xis
NR2, O, CH2 or S, RI-R7 and Z are as defined above. In scherre 2
aryl al kyl am nes of formula (I1), vvherein Xis NH, 0, CH2, or BOCTaEOG@

reacted with conpounds of fornula (N, the correspondl ng acid chl ori de,
to 5 give amdes (VI11) as described |n +etrahedron 33 (1977) 1803-1808.
The Bi schl er Napieral ski /€y& ization of the internedi ates ) leads to
enanm nes (I X) whi : conWht ed intlp conpounds g orila (NB. The
conmpounds of for wherein H JIR

méEr &f ur e

! 88) 1179-1190) according tg, OW ng §chene 3. 31
32866, PCT/ FI 03/ 00285 23 . Scheme 3'\ N N -zRR Rzl , base
R7 NRLNR HR3 RL R6 R4 R5 RIIR4 R5 m (1) wherein Rl- R7’ andZare
as defined above. A further method for preparing conpounds of fornula (I)
Is illustrated in 5 sch 4: Schene 4

\ 7

wherein R|, R3-R; and Z are as defined above.

- According to the reaction route of scheme I, alkylation of amines (II) with
5  compounds of formula (II) gives amides (V) which are converted into enamines
(VI via beta carbollnes (V) by Bischler-Napieralski reaction followed by ring D
formation by allowing compounds of formula (V) to react with 1,3-dihaloalkanes
under basic conditions as described in Gazz. Chim. Jtal 111 (1981) 257-267. In the
last step, compounds of formula (T) are obtained
10 - 1) by oxidation of enamines (VII) using potassium 1od1de 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

15 Scheme 2




Br RQwv i H(X) +Br NN RLHR H(( () I NI N/ N/ NR RI R H®6
RZ Rs (-~) mwherein R2 is BOC and Rl, R5 and R6 are as defined above. In
schenme 4 pyridine is alkylated with tryptophyl brom des (X) to3giQgr
pyridiniumsalts (Xl) whose partial red i on gives conpounds of fornula
(XI1). 31 OCT 20M WO 03/,082866 PCT/F103/00255 24 Protection of conpounds
it vyl dic at e under basic conditions gives

of fornmula (XIl) using dj
sing MEOAJHCL yield the

conpounds of for )
obt ai ned i nt er medi g ard their cycl|
ess for the preparation of
,O0f NH R and R3-R8 are as

conmpounds of form¥a (1¥. 5 A furth&s
defi ned above, is showymn the follow schene 5: Scheme 5 RB RB N R7 N

conpounds of for il a (I'), wherein X isX0,

R R6 -~/ XRER (~RIRE R RARS (+ isoner)
_OH
z
NH
X ° R
R, ’ R
(Vm)RJ R;
N—z
\ R,
X
R, R\ ( Rs
R, R,

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

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

are reacted with compounds of formula (IV), or the corrcspondiné acid chlonide, to
5  give amides (V'I[I) as described in Tetrahedron 33 ( 1977) 1803-1808. The Bischler-
-Napieralski cyclization of the intermediates (VII) leads to enamines (IX) which are |

converted into compounds of formula (I).

The compounds of formula (I), wherein X is NH, can be alkylated with
alkylhalides in the presence of a suitable base at room temperature (Heterocycles 27
10 (1988) 1179-1190) according to following scheme 3:




Cam) NNR7/ XRR6 Rsi RA RS rn 10 In schene 5 oxidative cyclization
of derivative (XV) with nercuric acetate according to the nmethgd descppded
in Heterogwshoes286s (1991) 489-497 gives enamne (XV). Thi ?&WI&{ Q;' ate
can be oxidized or treated with fornaLgehyde as in schene or /e Uced
wi t h sodi um borohydri de to give conpouﬁhs of formula (1). 15 A further

nmet hod for pre&&hFW@P’corrpounds of fornmula (1), wherein R6 and R7 forma
bond, is illustrated in schene 6: 31 O CT 2006 WD 03/082866 PCT/ FI 03/ 00255
25 Schenme 6 R | | 2OOC N Q@x x R R R3 COOCH2CH3 (XVI) (X~) X
reaction of 3,4

R N 353356, theX\he _e¥s-AIder
w / (Vv th @ “ ,
prepared by theNWfA+g{r eapt+én—as descri bed i nSCar "Chepn—@5 (1987) 670-

682, gives conpgunds Ror \a (XVI 1), which & e thgn geducgd Ro al cohol s
of formula (1). 10 A furth8 Rethod for preparing com%ou"hda‘toﬁsforrmla (n)
is illustrated in

)

described in J.

Y

wherein R1-R7 and Z are as defined above.

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

5  scheme 4;

Scheme 4

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  pyndinium salts (XI) whose partial reduction gives compounds of formula (XTT).



schene 7. Scheme 7 Nz RR NZ R7 RIBMMOH X OX RlL R3 Rl R12 5(3 ﬁ}‘S %3
rn 15 wherein X, Rl, R3, R7 and z are as defi ned above. Rl12 can _ r2 :
OCH3 and WO3B6be an al kyl or aryl group. 31 OCT 20M WPOBFOIRE5H

PCT/ FI 03/ 0025--% 26 In schene 7, compaunds of formula (X X), when R12 is

H are pre[moecidbof Geasiuinaedr idimb Q Gt

2317-23. 18, andlcocr)mounp(;la; nof form?l )%SI% %tbgﬁﬁgfﬂ%%&]b%?e pr epar ed
as descri be@NdiHODS STEEFPMPS®HEs 0( Cglmulal@ﬁ][[) TisRolddvsKidropied rasti® of e Mul a
(XIX) arer d n rea ents to onmpounds of fornmula
(1). Wen I@%ﬁ&eﬁl ic()grrﬁ rr]ﬁ:fh%e(S gf’gﬂéc"ﬁyc WOBP%F?\@%&@W dithe ¢ompaRngds (1) is

al so H A nevorfRld@y to prepare certain conpounds of fornmula (1) is shown
in scheme S. Schene 8 10 N~z N~z R / XOR Q@ X CO COw Ow ()
(XXI) Nz N--- PX\ Ol \ 141 X OH R Rya OV R R3 Rya

5 A further process 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

(+ isomer)

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 (). -

15 A further method for preparing compounds of formula (I), wherein R¢ and R
form a bond, is illustrated in scheme 6:



() rn wherein X, R, R3 and z are as defined above. R14 is a | ower alkyl
group. In scheme 8 tetrahydropyridine ()M prepared accordi ng to34h@CT 2008
nmet hod 15 described in J. Chem Soc. (C) (1971) 736-743, is deprotonated
with 'a strwOg3m82866t o give anion (XXI). This anion is al kyPaT@H3AHS
subsequently cyclized with acid to give 2§8onpounds of fornmula (XX I).
Reducti on of (XXlISchewietd Li Al H4 then affords conpounds of formula (1). The
resolution of the racem c conpounds of fornmula (1) can be perforned, for
20 exanpl e, by converting conmpounds of fornula (1) into their

di astereoi soners salt mixture by reactifon ywith an optically active acid
such as D-tartaric acid, dibenzoyl - Mc acid, etc and by separation
of the diastereoi Somer s @Hzamk' i ¢ O 03/ 082866

PCT/ FI 03/ 00255 27 ous to a g | ed PeRs t he above
~reactions, any sta erial or internedi e\ prgtected, |f

necessary, in manng 3 ARy protected
functionality is $fybsequently deprotected in B, usual m@nnéprﬁﬁﬂk shoul d
be noted that the above_described synthetic routes are neant to illustrate
the preparation of the@&@hpounds of the invention afThe preparation is by
no neans |imted thereto, i.e. other synthetic nethods which are wthin the
general know edge of a gk | ed person are al so possible. The conmpounds of
the invention may bg copvectied\if desired, into their 10 pharmaceutically
acceptabl e salt er\dofn1u:ing met hods well known in the art. The
present inventio . al ned in nore detail by the foll ow ng

exanpl es. The exagples are weapy gply for illustrating purposes and do not
limt the scope 0f the i nventi oh defined in clainms. EXAMPLE 1 15

1- Propyl - 4, 9-di hydr o- 3H—@§-carbollne 8.00 g (50.0 mul ) of tryptam ne was
dissolved in 150 m of ethyl acetate and 4.80 m (52.0 mmol) of n-butyric
acid was slowy added. After standing for 4 h at 0C, the reaction m xture

was filtered to I tryptam ne butyrate, which was
melted. The nel tw\%%l%g(a'?wa{’éaégsd d%]lg{‘)t for 30 mn at

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, R7 and z are as defined above. Ry, can be H or OCH; and
Ri3 can be an alkyl or aryl group.



20 that tenperature.- Water formed was renpved using a Dean- Stark
apparatus. The nelt after cooling was mxed with 120 m of tol ¢neCT 20085
m (257.7 f freshly. distilled phosphorus oxychl ori dded and
t he reactiwdr#%%ﬂ?e was refluxed for 4 h. The sol ution Egyﬁﬁgﬂ Ated in
vacuum and the dark oil was mixed witR620% solution of acetic acid (3 x 50
-m). The solid Ieshémkfecenpainds ahtbrmmé 8XaqeodR, soHuak prepaes! asade

| kal th 25% h d | d extracted with
G chi or ormeRRHES5 % G8bye. e TR aieg A ELaHEdd SRRt Aed over

sodi um sul fghfia GOK) MR, .a8 OUHVaR leﬁa&ﬂﬁdiewﬁbeamﬂbﬁe,ﬁIsotcr(@)e vas
evaporated to give the title corrPoun was purified by col um

chr onat ogr &I9T) ?336-]7113‘,43@@01111@!3 oh mmhwmmmm Gatgnaid re@@nivR:. 1. 00

t 1.75 2. 87 3 7.00-7.62
Em 4t|)|) gBHE C%’E’POE'QS&%O ‘(’@rr%’%’bgl’ %‘3‘?‘6@@65 ﬁ@%%‘itb%‘%géﬁ%%@ws 212
(28%, 211 {nRMhulakBiseREK., 184 (100%,169 (13% . EXAVPLE 2

1- 1 sobutyl -4, 9-di hydro- 3H p-carboline The procedure of exanple 1 was

repeated, except that isovaleric acid was 5 used instead of n.-butyric
acid. NVR 0. 98Am¢w mefhod $o pwpass cenipn compgundsof formula f) &shown ipH) | 3.89 (t,
2H), 7.00- q 62(m 4H), 8.60 (br s, 1H). Ms: 226 (16%, 211 (18%, 184
(100%, 16 1(3 (% EXAMPLE 3 10 1-Butyl 4, 9-di hydro-3H 1-carbol i ne The
procedure of exanple 1 was repeated, except that n-valeric acid was used

i nstead of n-bu$ghene &icid. NVR 1.00 (t, 3H), 7.00-7.62 (m 4H), 8.64 (br
s, 1H. WMs: 226 (18%, 211 (18%, 184 (100%, 169 (14%. 15 EXAMPLE 4
1-(2- I\}chyl butyl ) 4, 9-di hydr o- 3H p-carboline The procedure of exanple 1

was repeated, except th -nmet hylvaleric acid used i nstead of
n-butyric acid. NWR 0.4 &7=3H), 0.87 (d, 7.0%760 (m 4H), 12.2
(br s, 1H). AN v_
X
R; R R e
OMe OMe
XX (XxD

wherein X, Ry, R3 and z are as defined above. Ry4 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 (XXII). 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 diasteréoisomers by crystallization.



20 Ms: 240 (9%, 225 (10%, 211 (10%, 185 (13%, 184 (100%, 183 (14%,
155 (24% . EXAMPLE 5 1-Cycl ohexyl met hyl 4, 9-di hydr o- 3H p-carbol i e gﬁﬁhqm%
procedure owW@sxsps® 1 was repeated, except that cycl ohexyl a(i’?é’j c acid 25
was used instead of n-butyric acid. NMR 1.0-1.9 (m - 11H), 2.F5@7kig00333
2.85 (m 2H), 3.88 (m 2H), 7.14-7.63 2(m 4H), 8.55 (br s, 1H). MS. 266
(8%, 185 (15% Itigglvipuneng skilsBpars@ofhat, irbthe @bF94) rea@ibnOQ@hy 26rtiVyD 03/ 082866
PCT/ F103/ 00255. 1_29i IEXANE%; 6.1 f . . ,

3- | sopr opy PR 8 PIETF ,C_Laé]l]ﬁeagr8t5ft§ﬂy’ér“8"reﬁw JU [BAngeryelh knawe insthae 2. 56
g (11.5 mMBhomiel f%l@;@ﬁﬂ&ré&,ﬁ:ﬁ@%ﬁw{y@sﬁbseqﬁérﬁ‘l?[d%px%te*aléd"lg%'ugu [(exanpl e
2), 2 mM of Nethyldiisopropylamne, and 1.35'm (13.8 nmol) o -brono 5
3-chl or opr Byams. wer e di ssolved in 50 m of acetonitrile. The m xture was
refluxed wunder argon for 8 h. After evaporation of the solvent, 20 nl of
met han and 1. ). O odi um,bgrohydri de were added. The
reactiggn mxturgsgx%uslég PRI 'J?ltoﬁr‘c L‘?@ﬁ dgfcqbggﬁ?'? FFPRtes AR TRPS® m of
vater was {llugtate detesteparigon 6t icompBundsWtehe ¥Rentfohl dnd ¢hefrePirhiion iséa

di chl oronet hane (3 x 50 m). The conbi ned organi c phases were 10 I’yi ed over

sodi um sul Rmeans lymited therio.d e Athepamtieticirastbedsoviich arg within hel genatab was
evapor at e hy.e bt Lch was purified by colum

chr omat og?lé%%g/lg%%ei ?ﬁ%%é&ég??ﬁgﬁ?gﬁgggi%l%e/ met hanol, 95:5). NVR 1.02 (br
s, 6H), 7.11 (t, | H), 7.18 (t, 1H), 7.35 (d, I. H, 7.48 (d, 1H), 7.85 (br
s, 1H). 15 M5 BPElcdmifiOeis o2ths ifedlipn miky be(cdb¥rted] f @e{iddYinto #ed ( 30%) .
EXAI\/PL‘g 7 2-(loc . . )

2,3, 4, 7@& maEHHeRARERtEP IR 3Bl O esterform ysing metherds wef) knogyn iarthearto1 To a
solution of 190 ng (0.7 mol) of 1-(12,3,4,6,7,12,12b-octahydro 20

i ndol of 2, 3- a] quikrkendimbeition RINBE i dEin ABRULE tyaht i 989)
719-722) in 5 nq%q%)f di chl or onet hanfabqgatu -60 C vvase ad%gg 601%%"%% (0.8 mmol)
of et hyl nmeyamplagnthe examples are meant only for illustrating purposes and do not limit the

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 r-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 temperaﬁue.'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 wés evaporéted 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 dichioromethane (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
éhromatography (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).



bromide (1.0 M. The reaction mxture was stirred 30 nmin at that
tenperature and 2 h at roomtenperature. Water (10 m) was the31a(a ?dzpﬁ@d
the reaction mxture was extracted with dichloromethane (3 x 5

conbi ned owned/es2pdfases were 25 dried over sodiumsul fate, PREFHNART agent
was filtered off and the filtrate was hgevaporated to give the title

e e e a 85 00 o
o 512441 3 B R L 3
s, 1H), 7.00-7.50 (m 4H), 8.36 (br s, IH. 30 Ms: 297 (100%, 281 (30%,

269 (35%, 2253‘1%%?@5]5 é;gg (459, 170 (35%, 169 (34%. 31 OCT 20 WO
03/ 082866 PCT/ LEZ 30 EXAVPLE 8 2-(1 2.2 3.4,6, 7,12, 12b p-O

ct ahydr oi ndol o 1.&Ml-qmdﬂq}dmi-3’ﬂ-ﬁ agarbolinopan- 2- ol The procedure of
exanple 7 was repeated, except

hat net h ne exce wa
used i nst ead oleaPF?F‘Péd’é?l@%‘?’@Fﬁ ﬁﬁ‘?ﬂéep%ﬁg%q‘cigtggép(‘%ovagﬁg ac‘%%vz?% ( SS) >
4,73 r 4 8.18 (br s, 1 MS: 283 1000 267
(42%(lg Sf"%gii}eaél"ggl{ J@L?OH% 5009 . 1239 (509 . H)EXAIVPLE 9 (10 /()
| a- | sopr opyI 1 m4098Kd,l@l,—l)],%(@(m,clﬁhyliﬁfbl(fhd&i{b 2486, (& 2 3-3ofti 2P 1 - ol

(Conpound A) 5.13 g

4, 9-Di hydrie00: 7|%Hht4§'%) Gﬁ;?‘gg%’)lﬁg[s 4-blindole, 4 m of

N-et hyl di i sopr ggpgl %g%?ﬁ%pﬁgl 21886y 84 2i006s)&Y (1364). 1- br omo- 3- chl or opr opane
wer e dissolved i n

acetonitrile. The m xture was refl uxed under
argon for 8 15 h. The dark solution was concentrated to an oil, which was

treated with 20EXA0PUE 3 hydr oxi de. After 10 mn stirring, the solution was

extracted with dichl or The conbi ned organi ¢ phases
were did ed overl'&ﬂﬂﬁrgsﬁf"f '31([' '@’BP@‘. fg agent was filtered off and the

filtrate was ev n?&bé‘&hr& Bf ata\@lé hevas péfearaOndEpghatenedériteacidivhc hsedas
di ssolved in 10 of acetonitrile. 7.0 g (27.6 mol) of iodine 20 and 4.6

g (27.6 mminkteaddf pougsiEiagid- i odi de were added. The reaction m xture was
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-Cyclohexyimethyl-4,9-dihydre-3H-3-carboline
The procedure of example 1 was repeated, except that cyclohexylacetic acid
25  was used instead of r-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, TH).
MS: 266 (8%), 185 (15%), 184 (100%), 183 (12%), 155 (17%).



stirred in the dark under air for 3 h. After evaporation of the solvent, 50
m of methanol and, with cooling, 2.6 g (69 mmwl) of sodium bodreh@ﬁrlde'
were added. The reaction m xture was stirred for 1 h at roomt 24008, e
and 20 m oVONdEIS%has then added. The reaction mixture waspexri@dehad Wth
di chl oromet hane (3 x 50 m). 25 The confgi ned organi c phases were dried over

sodi um sul fate, h ing agent was filtered off and the filtrate was
evaporated to gw&ﬁptle conmpound, which was purified by colum

5 0. 00 (0, atg. oaRgdER-LAeT, LRI BRI Aliboth O 1/, %5

MS: 284 (14%), 23% g(1393mmbr)lof(wmydrams«(ﬂﬁ%a-mgaldo@%b]nﬁa,]eOCT 2006 WD

03/ 082866 PCT/ F103/ 0
o Bt hyl 71,3 1 of Npeuiipopropyamine ah%lﬁéﬂiﬂriéélsd{l@@ o bromo-

ted,
xaopt 1 hé?rb}i%eé’ pERa Mk Bheh SPRACE Sl RTINS 2 WRTERE,
i nstead of udd&-atgdnyfdr 8-hl Aftsobutpptation ldf phyer sothen§ 20 mlbdﬂn‘idﬁh:ﬁnlaﬂd 1.3

1, 3-di brormbut ane vva sed.in 3 of 1- brono- 3-chl oropr opane. NMR. 0. 69
(t 3H), 1 PéSSOL‘iS“‘? ’(‘%ﬁ’ dde Wefe addedy b repgtiopmuxiyye wgs gdrrgdsfor s
1H. Ms: 2 9 82 720
1'60 171 (41?/;1 a{t?%@bm (t er£tﬁ1‘%6%1’d( 2 &fl\%}? Ngaszﬁxgn Gdded) Thd Dachide Iﬁlxtuile (72%,
9- Fl uor o- | was snparooqmwutllsi@hlb,rdmst;hind@ X136 rrﬂl) The catmpitred-orgatid phdsds dere

a] qw lizi e pr e of exann S except that

6-f uo?) 1‘?‘&8‘6?5?9& W‘F’é ag?—’ﬂ 1%8’\,% ﬁ 6?‘?&’85ﬂ@"‘?ﬁi‘%§par ed from
5-fluorotrg fatétﬁtoaévmé@me%m oluiid, fMﬁprlwﬁs Bﬂnﬂ@sb SAemp nst ead

4, 9-di hydro-I-isobutyl - 3H—pyr|do[3 4- b] i ndol e. 0.45 (d, 3H), 0.89 (d,

3H), 3.32 ¢hyomategrapby gsilicogel( dichlorgmetharnpimethanad, 95 ). M5 302 (26%, 203
(13%, 189 (100RQm1Pd2 taQ7%m, 201 &MY 8E 1), 7.35 (@, 1H), 7.48 @, 1),

-'Z

7.85 (brs, 1H).
15 MS: 267 (100%), 253 (20%), 197 (35%), 170 (30%), 169 (30%).
EXAMPLE 7

2-(10{.,2,3,4,6,7,12,121)B-Octahydroindolo[2,3-a] quinoelizin-1-yI)-butan-2-
ol |
To a solution of 190 mg (0.7 mmol) of 1-(12,3,4,6,7,12,12b-octahydro-

20 .in'dolo[2,3-a]quinolizin—l-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 thefx added and the reaction mixture was
extracted with dichloromethane (3 x 50 ml). The combined organic phases were

25  dried over sodium sulfate, the drying agent was filtered off and the filtrate was
evaporated to give the ﬁtle 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%).



1 s-Butyl-1,2,3,4,6,7,12,12b( 3-oct ahydr o-i ndol o[ 2, 3-a] qui nol i zi n | - ol

(m xture of isoners) (Conmpound C) The procedure of exanple 9 @3%
except that 1-(2-nethylbutyl)-4,9- dihydro-3H pyrido[3, 4- b]|n sed
i nst ead of WA @/§2%6¢dr o- | - i sobut yl -3H 25 pyri do[ 3, 4- b] i ndol ePCWFQ3/002.‘48 (d,
3H, major isoner), 0.69 (t, 3H, mnor i3goner), 0.82 (t, 3H, mmjor isoner),
0.92 (d, 3H, mg (eg) 3.30 (s, 1H), 7.0-7.5 (m 4H), 8.88 (br s, 1H
‘m nor i soner) W S, 1H, mmjor isonmer). MsS: 298 (23%, 172 (24%, 171
(1009, 170 (153108 ,462&% 1~H@-@c¢a}%omﬂblm -@Qafmolixif- 0P GIBPHG 2-

PCT/ Fi 03/ 00255 32 EXANPL

1-Cycl ohex®l -1,2,3,4,6,7, 12 12b(3 oct ahydro-indolo [2,3-a] quinolizin- | - ol

The procedure 0{59?9;,@0 g&&%&%ﬁ%@?%%S%Bea‘%%cs%elpte 1l mbmSitARBGRA Mt hY! -

4, 9-di hydr o- 3H e was

4, 9-di hydr Br&mﬂé@é%&yd)w@dt@ecpmmed@bﬁetﬂyh]a dmlua brcNMﬁc 3.35 (br s, 1H),
7.02-7.55 (m 4H), 98 (br s, (( /?-I 171 (100% ,
170 (10%, 169 NM% 1 314& 3(*2)2%4~ ¢ é%&wﬁﬂ&@rzﬁ (1@ 122.00:430 ), 8.18 (bt

a- | sopropyl - JH; ,4,6,7,12,12b 13-octahydro-indolo [2,3-a] quinolizin-1- 10
yl) - met han®l IF¥he procedure of exanple 9 was repeated, except that instead
of oxidation uMS:Pg3qd0O%®B),RE0 (DDA (BB %R AITEE0TN 701150%), 169 (H1%). ned was
treated with 40 % aqueous fornal dehyde and the reaction m xture was heated
toreflux for 3 h and the solvent was evaporated. The residue was diluted
with ethyl acet BEXAMEEE@shed with 15 brine. The organic phase was dried

over sgodi um sul Y fqltrate
was evEPpor at ed E%’leb?/mq’sv I!I(1 %?ﬁéﬁ%ﬁbﬁ\@ %aﬁ%}ﬁﬁ@ﬂo purqi%?h?o el%ﬁal/ 0|lcoI um
chr orrat ogr g@gﬁi &lﬁidA a gel, -di chl oronet hane/ net hanol, 98:2). NVR 0.58 (br-

7 oo 50 (m ( 2?—9131122.39 felmolﬁgf 41?54931&1’%01\}%5 %d? {%gg%d"ﬁz‘é%]‘%g‘%‘%} E%Sl
(609, 170 gg ﬁ-@thyl&ﬁ?op‘é&ﬁmne%%%ﬂ%@ﬁ mmol) of 1-bromo-3-chloropropane

were dissolved in 100 m! of acetonitrile. The mixture was refluxed under argon for 8

15  h. The dark solution was concentrated to an oil, which was treated with 20% sodium
hydroxide. After 10 min stirring, the solution 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 mixfure 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 drganic 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%).



(la- n-Propyl-1,2,3,4,6,7,12, 12bp- oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n-1-yl) -
nmet hanol The procedure of exanple 14 was repeated, except that ' 0CT 2006
4, 9-di hydr ¢ (? (1(, 25 3-H pyrido[ 3, 4-b]indol e was used insteadal)f

4, 9-di hydro-1-1so utyI 3-H pyrido[3,4- b]indole. NVR 0.81 PCI/F¢n023 34
(br s, 1H, 3.65 (d, 111), 3.82 (d, 1k}, 7.00-7.50 (m 4H), 10.07 (br s,
1H) . VB: 298 (%3%3@1 %%Bli (659, 281 (67%, 170 (75%, 169 (52% . 31 COCT
2006 WD 03/0 B ?03/ 00255 33 EXAMWPLE 16 (1

a- Met hyl - 1, 2, 31 d-Fihyl-1@-niabyl-8; 2;m4,e,h>1ctr1czbmfklt£m[d203n&dlomz nolizin-1-yl)-
met hanol The procedure of exanple 14 was repeated, except that

1- et hyl - alypuindlizin-3-0l5(GmpspnddH] 3, 4- b] i ndol e was used i nst ead

s T P g b,
270 (¥/N3-2 1dﬂ9@%]mc2>‘liﬁwﬁ§t3§&i instéhd df482ihydr601 -{sBRI1-3- J‘ﬁ?
EXAMPLE 17 (la-Eth 7 12, 12bp- hemdrm ndol of oI | Zi n 1

6
yl)- et Halinsiolerand K:@Lﬂi@‘ gtaawgisegdon of bbr0m043-dhlbmpropzm8 carbol i ne

gﬂ?o?eggngeggmﬁ % (digﬁigy#&rt @oﬁ@gﬁe&\é’ee‘g’ba%gf‘ﬂ?regf and the

resi due wagpgubj ected to coI um chromat ography (silica gel,
di chl or onet hane/ net hanol, 99:1) to give the ester inter medi ate. This

product was r@d8ced (fel, RE7 (£, 228 618 2 T h(15%)hi Uni15Pa) M 8UFR %y dr i de i n
dryt tr ffar e title conpound. NVR 0.82 (t, 3H), 3.69

ﬁ) %%?J(”Err%& Z‘ﬁz@.@"‘?d, 1H), 5.42 (ddd, 20 111), 5.97 (ddd,
H), 7.0-7.5 (m 4H), 10.02 (br s, 1H). MS: 282 (31%, 171 (14%, 170
(10099, 169 (EXAMPERANPLE 18

9-Fluoro-la-isopropyl-l,2,3,4,6,7,12,12bB-octahydrq—indolo[2,3-

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-BH—pyrido[3,4—b]indole.
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-indelo[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-b}indole 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 (br s,
1H, minor isomer), 8.93 (br s, 1H, major isomer).

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



2(3-Methoxy-1, 2, 3,4,6, 7,12, 12ba- oct ahydro-i ndol o[ 2, 3-aj quinolizine and 25
2a- Met hoxy-1, 2, 3,4, 6,7, 12, 12ba- oct ahydr:o-i ndol o[ 2, 3- aj qui nol i zi ne

(Conpound D) 1.16 g (14.7 mol ) of pyridine and 3.0 g (13.4 nmol) 1(])_
tryptophyl brom de were dissolved in 15 ml of dry diethyl et her.3 RET 2008
reaction m xtwoaswessdgeated with stirring at 60C until conpl e&g N
evaporation of the solvent. The m xture was then 30 heated at HEBY255 1y
to give the corresponding pyridiniumbroil de salt. This was dissolved in
100 m of methangtXAMIPLESE g (40.1 nmmol) of sodi um borohydride was added
in portions with cooling. The reaction m xture was stirred at room

tenperature 31 OGTCZ’OMCXMQ,Z}QM@?@%2P&'H¢MW%BMOIQ&-H}H@IDOGW-LMI | owed
by addition of 2Q.m of tetr actlon xtut e@h (:1 W th

di chl or onet hane ( 1%<Pf§66f¥£‘3° Gf‘ﬁ |aﬁée&’eﬁ AT M'Cé' PRI over
sodi um sul fa;tﬁdlﬁylaeo-@mpﬁmo@zgmymm& vidslised adtead &,9ad1 drbtq—ﬁsbtbﬁtplasﬁ- was
evaporated. The ‘residu€ was diSsolved in 100 ni of ry di chl or onet hane and

2.91 g (43. $ynﬁu[3),4—d'ﬂm50hl-t butyl dicarbonate and 0.149 g (1.2 nmol) of

4- (di met hyl am no) d ture was stirred for
2 h at roomterrpel%-\g'{l%CH gfﬂﬁé’rﬁ@rgg) ?Psq.ﬁg %%f@%t(gfl\ars?[%vapor ated and the
resi due purifiedMmg: g9 uny)Cimo JIRPNYD0%)S110 @BTDEI69 (15%), 143 (22%

di chl or onet hane/ met hanol , ‘é)g Z)W%e Ob{l\é)l ned V|(gcoogs 0|(I vvgls dI(SSOO|)Ved

.in 40 m of dichl oronet hane and 2.54 g (13.3 mml) of nCPBA was added. The
10 sol ution was HXAMBLEJS 2 h at 0C, after V\:hl ch the sol vent was

(o111 ca gel - i dipobemnERerEb TR Bthae iy g b IT Pl I 0l 1o
a stirred sg,iu,t_deg{h,gﬁ 0.59 g (1.7 mol) of Boc Nb-oxide in 15 m of

di chl or onet hane at 0C was slowy added 3.0 ml of trifluoroacetic anhydride.
The 15 cool i ng Héerprogesiureofpya@pletiwas fepeatad easa@t&#hmsmwf pyidagiom at rt,

after which_the.s ydrogen
chl ori de gaé‘s’(’fdo‘%n}é g%?s&%}{g@ é\%ﬁ%eena&nﬁéggggﬁﬁgwg? % uxe ib'?

Al kal i ne \Aoraqumsefaﬂmﬂuéh}fde@ﬁd MﬁeﬁﬁonmkmmhhMmgeﬂmhfor(%h hnd:megel :
di chl or onet hane/ net hanol Bﬁg B%l el ded two . et hers

P Mot howy. obent wage popiters Tl pbidie i st P Sna AP ais angh washdvith

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 (4, 1H), 4.13 (4,
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
(1a- n-Propyl-1,2,3,4,6,7,12 l’bB-octahydromdolo[",3-a]qumohzm -1-yl)-
methanol
The procedure of example 14 was repeated, except that 4,9-dihydro-1-butyi-
25  3-H-pyrido[3,4-bjindole 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 (br s, 1H).
MS: 298 (100%), 297 (65%), 281 (67%), 170 (75%), 169 (52%).



NVR: 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%, 2b6ICTSANG .
197 (35% , wbaS/0830889 - 35

2a- Met hoxy-1, 2, 3,4,6, 7,12, 12ba- oct ahydr o-i ndol of 2, 3- a] qui no]Tqu/Il?IHse/(:mb:QS NVR:
3.41 (s, 3H), 3.67 (br s, 1H, 3.68 (B3 d, 1H), 7.00-7.50 (m 4H), 7.72
(br s, 1H). NVSEXAMRIIO0N69, 255 (75%, 255 (70%, 223 (45%, 197 (40%, 170

E
(45%, 169 (659 30 1-(1,2a,3,4,6,7,12, 12ba- Cct ahydr oi ndol o
[2,3-a] quinol fﬁmgﬁﬂﬂfb%?wé 1ctahyiremdoia[23-dpuinadigs-yho. 3 mol )
of 1,2,3, ﬂgﬁhgn%ﬁ, 12b- oct ahydr o- indol o[ 2, 3-a] qui nol i zi ne- 2- car bal dehyde
(J. Chem Soc. en. Conmmun. 22 (1995) 31 OCT 2006 WD 03/082866
PCT/ F103/ 00255T86 pr@@dite 28 £83mpla 12 wds refeattidcétoaptaimt Ped§l-ab-dilRAcoWas added
0.22 ($ﬁ7 n{ﬁriplt[‘%r 2; et hl}/IQEan%ne i um brom de. The reaction m xture was
stirred fof WIifolhde ]m&i%gldﬂlﬁs So@ ietead 4wi-diRydgulsisorutylodmyringldrdoxi de,
fol  owed Bypgogtraction with dichloronmethane, and purification by colum
chromat ography (silica gel, 5 dichloronethane/nethanol, 98:2) gave the
title conpoundNMRRD.91(Q3H)t 3.33r,s, 1HYB. 10¢d, ¢H), BLD6 (d2 189, Ad®7.6¢m, 1H) ,
6.80-7.4061§I é{%) 2@6 284 (95%, 283 (100%, 225 (80%, 169 (36%.
EXAVPLE 2 ?]19 T8, #1657, 12, 12ba- Cct ahydr oi ndol 0 [ 2, 3- aj
qui nol i zi n- 2- yMs-p¥ ) e ¢ 0 ) of
|, 2a, 3,4, 6, 7, 1@%253?%‘78%6133 3%%?%@@?3?@%% b?ﬁ)z@g‘g)ﬂ ca(rG%yl ic acid
met hyl ester in 3 mM of dry tetrahydrofuran was added dropwise 1 m (3.0
mol )1®f a sol BXAMPEE 1Fet hyl magnesi um chloride (3 Min tetrahydrofuran).

The resulting s0l yti refl.uxed for_ 90 mn. The m xture was
t hen wor ked- upaﬁﬁigiﬁﬁgxéﬁ’grgﬁhﬁééﬁaswfﬂggolB&:r’dél‘ﬁ!‘E‘b‘h’@P‘,l'%i ch was
purified R¥tmoymm chromat ography (silica gel, dichloronethane/ nmethanol,

95:5) to give the title conpound.
A mixture of 0.34 g (2.0 mmol) of 3,4-dihydro-B-carboline and 0.39 g (2.5

mmol) of ethyl 2-ethylpenta-2,4-dienoate in 5 ml of chlorobenzene was refluxed for
15 16 h. The solvent was evaporated and the residue was subjected to column
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

2B-Methoxy-1,2,3,4,6,7 »212,12bo-octabhydro-indole[2,3-ajquinolizine

and

25 2a-Methoxy-1,2,3,4,6,7,12,12ba-octahydro-indolo[2,3-a] 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 m! 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



‘NVR: 1.20 (s, 3H), 1.25 (s, 3H), 3.28 (br d, 1H)

, 7.0-7.5 (m 4kl . goiMge284
(86%, 283 (65%, 225 (100% . 20 EXAMPLE 21 (1,2a,3,4,6,7,12,12
- Cct ahydr omales/asesne3- a) qui nol i zin-2 yl)-propan-2- 01 As in p@mlg,ﬁm&a 64

ng (0.23 mml) of 1,2a,3,4,6,7,12, 12b[é‘§
oct ahydr oi ndol o[ 2, 3-a] - qui noI|Z|ne lic.acid nmeth ster in 3 m
of iy oofardth Solyanesr i IGO0 13en Tiberarth TSt BITEE

met hy! mgn@gw?xorgmmaqu?asomuznrﬁeeaornwéy&gm]@ aaswweracﬁtadmp for 90

m n. A ave col utm chr omat ogr aphy (silica gel,

di chl or ongddian ehet e diyin®BgehOvas filteredioffl and tb@frhnathas NmoralelehQ s, 3H)

%8}18( gg% fe?@si(aggwglrvﬁgl t@)@ﬂ/&f glyld‘%i‘%mmﬁég%e e géﬂ &Béééeﬂniﬁeg 1 03/ 00255
36 Eﬁp L@%@W 2&5&5\%& ;lrrc?q,gllﬁ £R1.8 rﬁ%ol])%m(@ﬁﬁéﬁw%ﬁi 1dind Werd- 2]

quin a®stirred sol ution of 0(%(3.6 mol ) of
di i sopr opyddadi Tige teactibnvhixviiredras stlﬁedémxrhhytdpomupmpemures naegpnadded 2.0 ml

3.6 mol) of n-butyllith |1 oved
Lo v m ufhe soIva b ESanATREd 5 iSRRI Db P B A (1S

t enper at u IR/ metiPnol, B8 Wﬁt&bﬂtﬂh@@m@mmlmasvmma@ded
Stirring g/ghcacggg:&%lljelﬁn?or 30 em r?oat tB| S erature, after_which 0.42 g

(1. 48 nmoln) 40l afdibylordmdtRare3andidt gi()e: mmql) af mCBB@ was added. The

tetrahyd di boxyl at dded
Art ey 100t | Falbtien R T 7 o O G tr in Bl g RN AR BB B TETL
-40C (15 E?u'a):Prd%hcttxmsspurifpaa]w@ﬂmch&nﬁtc@rdp&qumge)l of et hyI i odi de was

added and stifring was continued for 1 h. The cooling bath was then
r enoved adntmmmeibarwd@tﬁﬁla@ﬂa% 2ptayipld th,Bog{Virogide- was quenched with 5%

amroni a. The agueous ) ayerofRPo 881 @Gt Bloiot Bol vl or ent fane (3 x 20

m) and the c organi aye wer e was wat er. Drying over
sodi um sulfRidReméthhie APCrwalowelyamded8.0on offrifiherosaiticanbydyiiecThee

15  cooling bath was removed and stirring was continued for 2 b at rt, after which the

solvent was evaporated. Methanol saturated with hydrogen chloride gas (20 1nl) 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 2p-Methoxy-1,2,3 ,4.6,7,12,12ba-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, 12bo-octahydro-indolo[2,3-alquinolizine:

25 NMR: 3:41 (s, 3H), 3.67 (br s, 1H), 3.68 (br d, 1H), 7.00-7.50 (m, 4H), 7.72
(brs, 1H).
MS: 256 (100%), 255 (75%), 255 (10%), 223 (45%), 197 (40%), 170 (45%),
169 (65%).
EXAMPLE 19
30 — 1-(1,20,,3,4,6,7,12,12ba-Octahydroindolo[2,3-a}quinolizin-2-yl)-propan-
1-el

To a solution of 0.086 g (0.3 mmol) of 1,2,3,4,6,7,12,12b-octahydro-
indolo[2,3-a]quinolizine-2-carbaldehyde (J. Chem. Soc. Chem. Commun. 22 (1995)



crude enam ne, which was dissolved in 50 ml of nethanol saturated with
hydrogen chloride and the resulting solution was stirred for 1@+ 087 gggem
t enper at ur wo Ts28@0l vent was evaporated and the residue wapd@galaidsav th

aqueous sodi um hydrogen 20 carbonate. '%‘ ter normal extraction procedures
(di chl oronet hane), .t he sal vﬁnt was evaporated tQ give the crude product,
I'OElﬁ (?

\(/j\{r]i ﬁlh was %318‘[%:?;,1133&1 £l ) A Ebgt b Hyas@sed 642 ge (1.7 mmol) of

i chl or one 10l : : : [

20 ot hyl - 115 ) PR ERRgh b ffice) ThARBAN Rl wlsJHELIREUS depbiton.

2- car boxy| Werlaap dvitehdueouesidirm hydiozideo figibwed byaestrhdiien witteat ed with [ithium
25 al um num hydride in dry t tr.ah%dro uraqu n the@giséual_ manner to give,
after col lﬁ%ﬁhlomﬁﬁﬁ?%ﬁf‘%@l’fﬁ‘(@é‘wi ¥ SOHHNN ClyPRIRIQSF PRI MERE et hanol , 95: 5),
the title : Ogg.b : , 3.43 (d, 1H), 3.52 (br
d, 1H)f5 7‘8@8@9‘%‘%}‘ 4 Et.hqrﬂ/%? 92(’2‘@%“3’%3‘3/@%9@%%@9?3@%, 253 (E%%,H)lg? (37%(,
170 (339, 169 NMR(1.02303Hxa.¢Bd4l, 1H]), 2I0(b2d, IND6BB/ DEREHS4IPCT/ F103/ 00255
23 S B S S AR BT 82 ot o e
ester internmediate obtained in 5 exanple 22

(2(x-ethyl -1, ZaﬁﬁlﬁPPElio 12ba- oct ahydr oi ndol o[ 2, 3-a] qui nol i zi ne- 2-
carboxylic acid nethyl ester) in 4 m of trifluoroacetic acid was refl uxed

under argon f ofl,2d53/,6,72,12bo<Octaby druipdelaf2s3tappuandlizin-2-g3)-prepan-pat ed with
aqueous sodi um hydrogen carbonate. After normal extraction procedures
(di chl18r orfilt hane) a crude mxture (20:80) of the two di astereoners,

2a-ethyl -1, 2, 3, , . : " Ay,

oct ahydr oi ndol o'fl%%-Z}au]jﬂéﬂi%ﬁggf’%o(rqg-lfncné)rnb%fxlﬂq’g’4é16d?’ ’}r‘éq%yl ester and
2a- et hyl - octahydroindolo[2,3-a]-quinolizine-2-carboxylic acid methyl ester in 3 ml of dry
1,2,3,4,6,7,12,12bo-oct ahydr Qi ndgl of 2, 3-a] qui hol i zi he- 2-carboxylic acid
met hyl  ede@zhydjpfurag,yay ‘?‘i’éﬂ‘.i drapavigesk ol (3 Odpmel) ofiasoluometat ed by col umm

chr onat Ogrxg%h%ﬁr?a{gﬁieéihﬁ:achﬂﬂlde @ing I feh;atﬂg&laﬁﬂ%. _ bmﬁng Sladén @ag teh WS

t hen reduc e usual way wth | ium al’'um num hydride in dry

t et r ahgdr otfinzmn. foPQP infiincEiie myxtars wdsdhen wodred-ubasgawaniie 71to give thé cohol .
* 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 chioride (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 (brs,
30 1H).
‘MS: 284 (58%), 283 (53%), 225 (100%).



NMVR 0.87 (t, 3H), 3.51 (d, 1H), 3.78 (d, 1H), 7.0-7.5 (m 4H)._ NS 284
(95%, 283 (100%, 253 (30%, 197 (30%, 170 (17%, 169 (23%, 315@7( 2008, .
EXAVPLE 24 V9@ 03/082866 : PCT/F103/00255
1-(2a-Ethyl-1,2,3,4,6,7,12, 12ba- oct ah)_g}gr oi ndol of 2, 3-a] qui nol i zi n-2-yl ) -

et hanone and

2-(2a-Ethyl -1, EXAMBLE 235 12pa- oct ahydr oi ndol o[ 2, 3-a]l quinolizin-? .yl)-
propan-2-ol As jn . exan 3 o8l ddizies-yot er redi at e
obt ai ned in 29%&‘2‘%@5@ 407 2o eltnydrofTEN2 Bl L

(2a- et hyl s letBanbl4: 6. 7, 12, 12ba- oct ahydr oi ndol of 2, 3- a] qui nol i zi ne- 2-
carboxylic acid nethyl ester) in dr et rghydr.of ura 9 m) and. 3.7 ml
(11.1 nmol)  ofToreestimadAeiiogiof 9368 éré H’é‘“ﬁb‘%ﬁd‘%ﬁ(’?r@ﬂr&ﬁ W%Wgﬂﬁ do,l\X/er e

refl uxed overnight. Ik~ 3 | ¥el kaghaphy
(silich QQQ%Y%Q%EIHPBF@?‘;%%F rﬁr%#ﬁ%igg?ﬁ?g&%%b oggz%mhgﬂ%@rlmtrgﬁggtlﬁre of two
conpounds, 3 i allowed to -30°C (15 min), after which it was

1- ( 2a- Et h{x’F**’g‘F?; Thg mixtpre was allowed 1o arn U 0 o O At hol 1 2 e 2oy ) -

et hanone: :¥6).02/ OR2E6At thisltefpErane, 0.6CE/(FE63MO0265 38 NVR: 0.82 (t, 3H),
2.14 (s, 3H), 3.44 (br d, 1H), 7.05-7.50 (m 4H), 8.05,(br s..1H). M 296
(83% ( 2952?‘;3@%);1@&@}19@@%%@ggpe@ggwng(was colr;gnueﬁ for 3(S min af this H)
2-(2a-Ethyl -1, 2. 3 - bar 1084 Aaly & hélaliol-p-S-mheniedlyilzi, nss-yl ) - 5
pr opan- 2-iqmpﬁéﬁd’%?‘gfs‘z?%,ﬁ‘%ﬁ%?ﬂi‘?éz4 (s,&glléi),&&%@i i 1?1)], 7.05-7. 50
(M 4k, TerBBydiopyridine UrarbdFlat 7 nd ®FetraBydrofusaoiyas Bled Afiersfirring=X AVPLE
25 10

1- ( 2a- Et hyor- 20 misat76°G, thomixtyee wes Aloyrddp SaoPIP30 PFLIP A ALS_ )

et hanol The ketone ' ' : ' WR a8k ChdWaEin WS shtinhiéd sodi um
bor ohydr i @Pﬂa%?’ﬁg’ﬁ%@'?ﬁg?ﬂzoﬁgﬁgﬁgrar}gﬁr@rg to give thegetitle al cohol as an

i nsepar ablggy hXThE €ooding Basw e themeamsoved and, after additional 15 min, the mixture

was quenched with 5% ammonia. The aqueous layer was extracted with

15  dichloromethane (3 x 20 ml) and the combined organic layers were washed with
water. Drying over sodium sulfate, filtration and evaporation of the solvent gave the
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

20  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-a]quinolizine-
2-cai'boxy1ic acid methyl ester. This compound was then treated with lithium

05  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%).



15 NMR 0.95 (t, 311, mnor), 1.18 (t, 3H, major), 3.61 (q, 1H, mnor),
3.67 (q, 1H, major). MS: 298 (100%, 297 (64%, 253 (87%. EXAMPLE 26
2,3,4,5,7, evc?lg. ,@ﬁp“cnct ahydro-| H-azepino [1',2' :1,2]pyrido [3,4-3 i08dc20e
20 (Conpound E) To a solution of 0.20 g (1.2 mol) of trypt agimmsionss. 0 ni
of xylene was added 0.14 g (1.2 mmol }70f 8-caprolactam The m xture was
refl uxed for 7E&¢#}}L( p3 evaporation of the solvent, the residue was

di ssolved in 5. of toluene, 0.65 mM of freshly distilled phosphorus
oxychl ori de wagorBtied-1928,416)%,1243bBoetaliyid¥sitdslofB3-afquibslikideeel)f or 9 h. The
sol ution was evaporated in vacuum and the residue was mxed WwWth a 20%

sol ution Wwethanolic acid (3 x 10 ml). The solid was filtered off and the

nder ool | ng ol 3R o (16 AP dd bodh shidpBeh BRBIAGT Y 100 C°
conbi ged &faa@é 82 (ioam&m)zr_%asﬁ,actdpzdlz@opomhyefoiﬁd%ﬁgiégm diexi de and this
S rne

m xture was refluxed for 3 'h.’ ‘i’he.. organi ¢ phase over sodium
sul fat e, caneoxjligiapig ragfbyitesteasinf4 ini of wifluoratetimradid Was feflukedibaieyagon

concentrate o-.gi ve.an ail L ch s dissolved in 30 Ml of nethanol. To
Chacen (o ahrnhe ‘%@88&%?06%‘56"%%63 |eats VEhaquePBOSORIr | de. 31 OCT
200 VWO G3/askeRGartdadic FARSY MARRDextARtiBh frdtbatire @idMistotletdahEh Fhad 00M

tenperature for 1 h. Water was slowy added and the reacti'on m xture was
ext r act edniziters (20:80) afrthertw hdiastete®mers2 Gardthyl-1Th3 4602, h2b- or gani ¢ phases

dried , i | fate, the drying . t filt d off d th
Sol vaflt GrERRel R i ioe T rbu e dseth i a0 SpeRbH ed by col U
5 ch t b g . i ] [ et ., 95:5).  NVR 4.03
Cor a2y o R 153508 Sl fponpfllo 3 ATEhORAE TRLARhe s bt D36 (1005
198 (10%estet, Mas(cbidired. ThE AR fsotner vad skpafyttd By2cdieinhhromatogaghyd, 7, 12b

(3-octahyd_ roindolo [2,3-a] quinolizin-1- 10 01 To a solution'of 0.05 g
(0.1 nmoli(gidira g¢l, dighlofemethagesmpthane)y§9: 1) and it was then reduced in the usual way

with lithium aluminum hydride in dry tetrahydrofuran. Purification as above then

15  gave the title alcohol.
NMR: 0.87 (t, 3H), 3.51 (d, 1H), 3.78 (d, 1H), 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-(20-Ethyl-1,2,3,4,6,7,12,12bo-octahydroindolo[2,3-a]quinolizin-2-yl)-
ethanone and
2-(20-Ethyl-1,2,3,4,6,7,12,12bc-octahydroindelo[2,3-a]quinolizin-2-yl)-
propan-2-ol _
As in example 20, 230 mg (0.74 mmol) of the ester intermediate obtained in
25  example 22 (2o-ethyl-1,2,3,4,6,7,12,12bo-octahydroindolo[2,3- dlquinolizine-2-
carboxylic acid methyl ester) in dry tetrabydrofuran (9 ml) and 3.7 ml (11.1 mmol)
of methylmagnesium chloride (3M in tetrahydrofuran) were refiuxed overnight.
‘Usual work-up gave, after column chromatography (silica gel,
dichloromethane/methanol, 98:2 — 95:5), a 5:1 mixture of twb éompounds.
30 1—(20L-Ethyl—1,2,3,4,6,7,12,12ba—octahydroindolo[2,3-a]quinolizin—2-yl)-

ethanone:



1,2,3,4,6,7,12, 12b( 3- oct ahydr oi ndol o[ 2, 3-a] qui nolizine and 0.05 g (0.9
mnoles) of KOHin 1.0 m of acetone was added 0.02 m (0.3 nunoBds§CDHf2008

i odonet hane. Wh&/%2886ct i on ni xture was sti rred at rt for 1 h. PMURAGIHPSs
slowy added and the reaction 15 m xtureggas extracted with dichloronethane -

(3 x 20 mM). The jhed 0 ' p S r ' oyer sodium sul fate,
the drying agent ﬁvxg@‘f(?'?fétr égﬁ’orq"?‘l (éhgﬁﬁ%e%rﬁl ?@?@aﬁé-’@%p‘gﬁhﬁé& 23 gi ve
the title compEynd, which was purified by colum chromatography (silica
gel, dichl oronet hane/ net hanol, 95:5). NVWR 0.71 (t, 3H), 1.01 (m 2H), 3.59
(br s, 1H), 3.72 MS:286(§3%).Q0516B0), LB (1AW} g4 (98%). 284 (219, 283 (100%,
185 (60%, 170 (10(@ EXAMPLE 28 1 ) _

a- Et hyl - 12- et hyl -2{22-Ethyld .23 f50(.52.6 Shergtahpdroindel 2 f 2 @uinglizipa21yd)-i zi n- | - 01
The pr ocgdu&soﬁnﬁ)(gprrpl e 27 was repeated, except that iodoethane was used
25 instead I odon€t hane. NMR 0.71 (t, 3H), 1.00 (m 2H), 1.07 (t, 3H),

3.60 (s, 1H), 4. 20MRv1.054t, 3H%.16% 6 6H)LB)42 (Br A0 Qs( . 7 MB: 1298
(29%,( 297H% 199 , 1%31(14(%%,5}171 (%33%1 @431(%%1%53%5(%%/4@2%2 o

PCT/ F103/ 003565H40 EXAMPLE 29 1

a-Methyl -1, 3,4,58c1 P%?a)h 5 > - Aa- aza- benzo [a]fluoren-I - ol
To a solution of 1@845% ‘.’C)g%%%%z%ﬂéenzo[ b] furanyl)ethylamne in
5.0 5 mM of aylene was added 0.34 g (3.0 mmol ) of

a- net hyl - S-val er @asVaPEE 26he m xture was refluxed for 7.5 h. After
evaporation of the solvent the residue was dissolved in 6.0 m of toluene,

0.72 m1of freshlly(20i-Ethyl152}3 6% ph02bG-oetalydkeinddR[28-2 ] piAiady) ! he
reaction' m xture was refluxed for 11 h. The solution was evaporated in
vacuum andetha@mobbt ai ned oil was mixed with a 20% sol uti on of acetic acid

(3 x 20 mM). The | i d iltered off .and the agueous sol ution was
made al kal i ne (pﬁ%%gp%etoﬁwﬁéqdommvﬁﬁwa?&?F&‘éi“ﬁﬂj&?hE ¥Mng and
extract ed Wbbfohslittd ormembheine tHelstaldRanmsr Yo giVe the@iMHRbIRMLNOT gani ¢ phases
was added 12.5 m_ of 4 M 519 i um hydroxide and this m xture was refl uxed

for 1 h. Th&SgPYable mixhsee ERPIEE: over sodi um
15 NMR: 0.95 (t, 3H, minor), 1.18 (t, 3H, major), 3.61 (q, 1H, minor), 3.67 (q,

1H, major).
MS: 298 (100%), 297 (64%), 253 (87%).

EXAMPLE 26
2,3,4,5,7,8,13,13b-Octahydro-1H-azepino[1',2':1,2]pyrido [3,4-blindole
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

25  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
agueous 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 ml of

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



sulfate, the drying agent was filtered off and the filtrate was
concentrated to give the 15 correspondi ng enam ne, which was oxidi sed as
described in exanple 9. NWR 1.18 (s, 3H), 3.25 (br d, 1H), 7.1(5—17.0%(? éﬂ%
4H) . MEB: 257‘,‘&?@{’@2 42 (10%, 172 (100% . EXAMPLE 30 (I :
a-Methyl -1, 3475, 1 ’ b p- hexahydro-2H 1l - oxa- 4a- aza- 20 PCT/FI03/00255
‘benzo[ a] fl uoren-1-yl)-nmet hanol The proctzglure of exanple 29 was repeated,

0,

y

except that . fo} Tya My 0 ormal dehyd s slowy
added. The ?%gg%%g# mﬁﬁg'feged@was ?eg?q%g%<e§af?§r?8§®§t% Wé‘ﬁap%‘ﬂé a‘ég‘%,%aé’ﬁlt was
evapor at ed. thEheaction iminmrowas eittastealdvith tiehRirdhibthaReBielEmBN Thuashsmhewi t h
brine. The organi ¢ phase was_dried over _ sodiumsulfate, the 25 dryi ng agent

was filtercOFSBHF PARESIWHES fified Puer sodinm lfatsothsdaying azagi was filterad aff end
e e _ pele |
e ol o1 omep SOl e Blbtalddtf £ GO TR BOAE WA A et pf 2ofifh |y 5 6,

(d, 1H) 5 4.&Romdtoghddhy (Silid:0gel, Gi€hl¢rometiare/méRandB: 95251 (69% , 270 (100%,

198 (45%, 171 (529, g (60%%. 31_O CT 200 WD 03/082866 PCT/F103/ 00255
41 EXAWPLE 31 INMRh W 1H).3- h1-2.46 (m, 450 ety ar HRH- 11- oxa- 4a- aza- -

benzo[ a] f | uor en-\ygo 0 I repeat ed, except that
2-(3- 5 benzo[ b] ufgﬁglk]?eﬂgﬁgmg’)@%seﬁ@g@’ ﬁmoz?\g?%- of tryptam ne. NWR
1.00 (m 6H), 7.25 (m 2H), 7.44 (m 2H), M5 285 (23%, 242 (10%, 198
(10%, 186 (23%UWEXAMPLE®J% . EXAMPLE 32 : ‘ :
la-Ethyl -1, 3,4,5, 6,_11bp-hexahydro- 2H 11- oxa- 4a- aza- benzo [a] fluoren-1- 10
01 The procedur el%E@W&Mlﬁa@4ﬁ%@éﬂ?‘amd@ﬂaﬁ‘wﬁﬂ-
val er oligct qﬁe was used instead of a-nethyl-& val erolactone. NVR 0.73 (t,
3H), 3.22 (br s, 1H), 7.00-7.30 (m 2H), 7.40-7.55 (m 2H).

To a solution of 0.05 g (0.1 mmoles) of 1a-ethyl-1B-hydroxy-

1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a)quinolizine and 0.05 g (0.9 mmoles) of
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
lo-Ethyl-12-ethyl-1,2.3,4,6,7,12bB-octahydro-indolo[2,3-a] quinolizin-1-o1
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%).



MS: 271 (15%, 186 (18%, 173 (11%, 172 (100%, 170 (28%. 15 EXAMPLE 33
(la-Ethyl-1,3,4,5,6,1 | b p-hexahydro-2H 11-oxa-4a-aza-benzo [a]f] uqren-
1-yl)-methanol The procedure of exanple 30 was repeated, exce 3”@9 2008
a- et hyl - S-wal 31082866t 0- ne was used instead of a-nethyl - S—vaF’EE@F‘Q@%ﬁe 20
NVR: 0 62 (t 3H) 3.48 (br s, 1H, 3.58 (d, 1H), 4.06 (d, 1H), 7.00-7.30

(m /3‘24}\% .MS: 285 (56%, 284 (100%, 268 (19%, 198
(36% 172 (200 E‘](E4 170(54%.. EXAMPLE 34 25

5,6,7,7a, 11, "bl&ZNI@ﬂgﬁh)BdfS’6ﬁabﬂ?exdhydm—zﬁddnm{a14w-bleum[e]ﬂuoran-dI- The
procedure of exanple 29 was repeated, except that instead of 2-(3-
benzo[ b] f upknyl ) et hyl am ne and a- net hyl - 8- val er ol actone, tryptam ne and

hexahydr oi sob f 7.60
LT g b 55 B N e

20 WO QP3b 5 (%8 miEsHYPbEn&hyl-6-valerolactone. The Imxture
1,2, 3, gg%gQthgg{éE%)g%ghydr%(Ga 13-di aza- |n¥1eno 2 c] ‘?‘ threne To

a sol uti on wak r&ha&d for 1.3 hZEftnm)\IaporaﬂON-OF @(SQIWCHHBPWS) HYAS) 41870 y‘Br oi so-

| 20 d
Ter ot oot sak obigene0-0g o LR E ARl EpPRbHiru? Befthichicd IaOdioBRaRy |
ﬂeh¥ﬂreatcgoit*§= dr%QctEGn Rixone ek reﬂaﬁ&dtf&eurEsmetsbngloquswq)mdnewmmsd for 3

m xture was nade basic_wth dil tea cl{l#rﬂ}}cl) e(pH 11)
and then exhd aet eistained il vias ixedoivith B 208 sqlaficn G‘C?ﬁ‘qz)“ he d"#g d organic
layers were dried ov &k 2 8papor at ed
to gi v&theokid yae 'gtﬁ % #Hé?@regaégd}lé%é %)V?gs%g%er ?)Rﬁlﬁet@}ﬁph was directly
used in thg mﬁ{&@ﬂrc(x%rﬂ)éﬁwﬂlmg&ﬁ)i exitmedwite dinbiorometheoea X 28e obt ai ned

Y e e e oot amicaages was addat 1235 IR (e bdoxice
and this mixture was refluxed for 1 h. The organic phase was dried over sodium
sulfate, the drying agent was filtered off and the filtrate was concentrated to give the

15  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 |
(1a—Methyl-1,3,4,5,6,1lbB-hexahydro—Z]H-l1-0xa-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%).



2,3,4,4a f ,5,6,7,8, 13, 13b( 3- Decahydro- 1H 6a, 13-di aza-i ndeno [1 anlf
c] phenant hren- 13cP-ol (Conpound F) As in exanple 9, 0.42 g (1. 5§1 )sz

t he crude wopasiosmeb r om exanple 35 was treated with 0.21 g pfT/PRbAGBEUM
iodide and 0.32 g of iodine in 30 M of acetonitrile. After reduction with
0.29 g of sodium borohydride in 30 m 4bf nmethanol, the crude product was
purified by caEXAMEhEG Rt ogr aphy (silica, 20 dichl oronet hane/ net hanol

99:1) to aff or gy y&fgndpyEl 3l4R601b-hekbhydra-2F8-11uxasda-d2d-, 7.0-7.55 (m 4H),
9.18 (br s, 1H. NMs: 296 (25%, 295 (10%, 185 (15%, 171 (100%. EXAMPLE
37 (2, 3, dbeerpoPa)Bnéren-8-013, 13b( 3- Decahydr o- 1H 6a, 13- di aza-i ndeno [1, 2- 25 c]

phenant hr enyl )ﬁL%ﬁﬁ%é%ngﬁ%@b §§J’d§1%%?‘e 1;5%0 agtﬁ{gti_%@ﬁl nmol ) of the above

pure enam ne ( ueous fornal dehyde and 0.2

m N—egihyllg(gjzioﬁgﬁ{rggyjeﬁfgimﬁjdenyak(hsedﬁnseﬁd aCeymamiei | e was refluxed for 3 h.
After work-up the crude product_ was purified__by columm chromat ography

(silica gel, dJNMRoLOGEmhaHY/ T FrdD); 7480 2H) afford the 30 pure

al cohol . NWR _ ] : Kk, ), 7.0-7.5 (m
4H), 10.05 (brﬁéggéié?%é#o@ﬂ?%1%\6‘%)’3?%6%%@#%%%0255 43 MB: 310
(88%, 309 (100%, 293 (34%, 197 (67%, 184 (35%, 170 (90%, 169 (77%.
EXAVPLE 38 3 PgiaaviPUBEshyl -1, 2, 3, 4,6, 7, 12, 12bp- oct ahydro-i ndol o [ 2, 3-a]
quinolizine 5 To a solution of 0.422 g (1.65 mmol) of

N-[2' - (3' - i ndolgeBthyhi3)4,5.8,13bPchexabydrot Bdi-exarde-pra-benzofelfnorsmlno  was
added 2.1 lg of nercuric acetate and 2.46 g of ethyl enedi am net etraacetic
acid Hiso®iumsalt dihydrate in 50 mM of water and the resulting m xture

was refluxed f S SRALBIE 201 WU R aWAS exRPEhBAGIetyndt h  dilute
amoni urrhydr oxi _eeglénad%ﬁen ext?lact ed vvilfeh di chl gr onet hane. Drying over 10

sodi um sul fiatdRactdriel wasAise@ inskd of \vamethyt-boalendlatthee.sol vent gave the crude
enam ne, which was dissolved in 30 m net ol W an ice
bath. A few dr BRoP.73 (& 3H), 3.22 (br's, 1H), 75853890, 386 798788 o by,

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

15 EXAMPLE 33
(1a—Ethyl—1,3;4,5,6,11bB-hexahydro—ZH-ll-oxa-4a-aza-benzo[a]ﬂuoren—
1-yl)-methanol
The procedure of example 30 was repeated, except that a-ethyl-6-valerolacto-
ne.was used instead of o.-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,11,11b,12-Decahydro-6a,12-diaza-indeno[1,2-a]fluoren-11a-ol
The procedure of example 29 was repeated, except that instead of 2-(3-
benzo[b]furanyl)ethylamine and o-methyl-6-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%).



acetic acid were added followed by 0.322 g of . SOdI um bor ohydri de

portions. After stirring for 1.5 h, the m xture was worked up ﬁ‘tﬂ%ﬂ?ﬂ%
.manner to WOAMWBEYScrude  product, whi ch was purified by coPGHI03/00255
chromat ography (silica gel, 15 dichl orgpet hane/ net hanol (98.5:1.5). NWR

0.89 (d, 3H), 53}’(@ 3.76 (br d, 1H), 7.0-7.5 (m 4H), 7.71 (br s,
1H). MsS: 254 009, 239 (309, 170 (319, 169 (36% . EXANPLE

39 20 (la-Et hyI 1 2,324 & Qﬁﬁl,gli-ﬂletw(ﬁ‘ﬂeﬁ Bydihzaiindeiol 2 2] phemanthtenel i zi n-| -
I h hyl nmol f f

Yetmﬁ;” 0)1(-y)2 gcgt%g#%gléggggfﬁ%g ﬁj}éﬁ;&l%g ) othO P’ (%-mgolylzetgylg]dccazlydl0150)— of (1

I ndol of 2, | |l 6fF0% N 81)

257-267) ﬁ]ﬂwgzggftﬂﬂ)fl cjtndl WIS 23R 1 Sof fmf%l &m%&gﬂ\écsa ke 4701 ¢ Y

(0. 28 81! ).8®E o Bthyizedinmimetktiacectip neidi dmwslhyn valsdibytratietiln 40 eptod meaterThe
reaction mxture was stirred at . rt  for and. then et hyl broppacetate

(0.009 m ,and thempspiipe mixpre Wlaﬁbeﬁlé‘xf"if‘?ﬁ%h cogled SIx e B wade stirring
was cont i nyed yiife nﬁg&lmwm\ﬁétm mmh@%xtrﬁfé&mm aRfiokiRedhgact i on

m xture was extracted wth dichloro hane m ). The conbi ned
organi ¢ phase30 mbr &’hdcomtimcdrer“aamdaxms wtef(m@ ovehepdiimy swifpte,ddreredvas 30

filtered off and the filtra ev rated t ve the. title conpound,
whi ch was 2PgdRS ?qlﬁ‘?}‘tﬁvap(?ﬂﬁtﬁ %‘WF 8}%?@‘3%%{‘6%“? &“ﬁb’{ °§‘85’°158Ft9ﬁ% Jor onet hane/
et hang! . Phiel wod sl 0 in M@n@ﬁt’ﬁ%ﬁ%’s@éefﬂﬁl%@%ﬂ@%ﬁﬁ chdmidRuld. 61 (t,
3H), 1.28(t, 4 : , 4.30 , 4.55 (d, 1H),
6.93 (t, ud)obtain@iaby( @olumm)chrommgredly irrrélca gelssci(lqro ane/mtlmpy 1H). NS
370 (409%, 09 283 (129 267 (1009 197 (129 170 (129 169
(1699 5 E)E?ngxlé‘{“d /?8 ( 9 ( 9 (1299, (1299,
J3,8,9,10, 11, 11a(3, I | ba Decahydro- 12- oxa- 6a-aza-indeno[ 1, 2- a]fluorene To a
sol ution of 0. WXaMPLE36mol ) of 2-(3- benzo[b]furanyl)et hylamine in 30 ni

of chl or obenzene was added 0O ) o s-1,2 10
cycl ohexanedi ca?rééééyﬂrﬁsﬁﬁ#ﬂ@dﬁb@gl)eqwdﬁ?ﬂﬂrﬁélmamrmdm‘diéd in a

mcr owgve ?phenanthren-13c[3-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
(2,3,4,4aB,5,6,7,8,13,13bB-Decahydro-1H-6a,13-diaza-indeno[1,2-
25  c]phenanthrenyl)-13cf-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).



(1000 W T=130C) for 30 mn. Chlorobenzene was repl aced by et han‘ﬂ LP&? %
and 82.7 ng (2.18 mmol) of sodi um borohydride was added. The

stirred at won3/éses6i8 h, after which water was added and th Cwlﬁ(g‘g)%s__ms
isolated in the usual manner. Trifluoroacetic acid (0.12 ol ) in
di chl or onet hane 10 nil) was 15 added 4hd the reaction nixture. was stirred
for 2 h at rt. 3P T BR2 (K00, B3 6¥da)uh? hipd faoxi 8P 79l (0A%)ami de

i nt er medi a]](]? 7ﬁ%)ch was dissolved in diethyl ether (15 m), 0.1 g (2.63
mol ) of h( al um num hydri de was added and the reaction m xture was
refluxed for 1.5 h. Water was slowy added under cooling. After nornal
extraction procENWMYPLEI3ge crude product was purified by colum 20

chromat ography (silica gel, dichloronethane/ nmethanol, 90:10). NVR 1.77 (m

2H), 2.07 (m 3f.doDingtiyhl,2.B,6,.1232bfoctallydr@imgiol(?:3-dlpinoligingd (m 1H),

55 B 20 BTl i L B0 o AR 455 (529, 170

p- hexahy dr@métily lbkpSridnd 2528t Sriiol w]asﬁdldearoeﬂeofﬁl(ﬁ%ﬁeuwat@)m&' haepr ocedur e
of exanple 26 was repeated, except that a-net hyl-5-.  val erol act one and

2- (3-benzg] Qf]dtmbrlam@dlf}remhﬁytrwmamé disodswuisaltrdihydaate of 5(er11 ofipatsr aud am and

tryptamn ectiy 30 NVR: . O. 334 7.19-7.43
(m 4H). KR m@d%;“‘y?' refluxgd for. 5 %68%42‘ T%%re(‘i aédl%@ (ki 170"
(249 . V\DdﬁlafeO‘ﬁﬂﬁ@ﬁnﬁnhydfa&Tde%ﬁhG md?@i(ti%b&a/@ﬂ?&aﬂoﬁeﬁiéﬁéﬁb&ﬁover
(1- Hydroxyrret hyl - 4,5, 6,11 b-hexahydro-2H 11-oxa-4a-aza- benzo

[al f1 r eoding s]ulfP& HusEionRd exanosatingy of the selyenigave the ciude epapisat ed, except
Lhat oor aoahial fat nSoiVePin 30 PAG G AAYo0ka dilhIH odn ‘2 FL ALK S, 210

t he obtalne enamne was tr or na as in exa Ie 14. NVR
3.30 (d hEBtic &xd’ ﬁzc(-mladdéd-lfqllo&ea%y(OBZﬁg-l))f sodnfiz b(nshydlrhi)e in$odioné daftdH) ,

(73108/() io?épx% lg\{xs :thczr%?x re w?s worﬁed Sg 810 e usua? mﬁx?g?to g12\15e%hé c::LrggeO/() 198
product, which was purified by column chromatography (silica gel,
15  dichloromethane/methanol (98.5:1.5).
NMR: 0.89 (d, 3H), 0.96 (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 (Lo—Ethyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-a] quinolizin-1-
ylmethoxy)-acetic acid ethyl ester
A solution of 0.02 g (0.07 mmol) of (1B-ethyl-1,2,3,4,6,7,12.12ba-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
rt 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).



10 170 (54% . EXAMPLE 43 1- Met hoxynet hyl -l a-net hyl -1, 3,4, 5,6, 11

J3- hexahydro- 2H 11- oxa- 4a- aza-benzo[a]fluorene A soI utlon of 19ff's QLCTn@UUﬁ
(0. 64 ol WOdB/NBHE6 al cohol described in exanple 30 15 in 5PQW/FI0H/00255
tetrahydrofuran was added to 153.0 ng (.38 mmol) of sodium hydri de,

reviously wash n t I d 35C for
P b foll owed by o%lg BEANE 28 10SY S3649BOMLES 1 AR sl 881%’64§$mol) of
i odomet haned, 1iH), setsr(ahmmoar(tam}lwwod,lmha ﬁtadr 1THNG Ovéass, gBmt i nued for 1h.
Water was slowy added and reaction mxture was extracted with

di chl or onet hanei@ 3 02(60%))36%8%2&8(:3&%%%%7&1%%} d9pKE%s 1Hef1@%) i ed over

sodi um sul fl@? e drying agent was filtered off and the filtrate was
evaporated 10 QI ve the title conmpound, which was purified by colum
chromat ography (silica gel, dichloronethane/ nethanol, 90:10). NVR 0.74 (s,
3H), 3.29 (s, 3EXAMPIE 46, 1H), 3.89 (d, 1H), 7.20-7.52 (m 4H). 25 M
285 (80%, 284 (1009 ,.-170.(20% , 254 SS% 198 (35%,171 (82%, 170
(70% . EXAVPLE 34,7, 7a68910 1,11aB,11ba-Decahydro-12-oxa-6a-aza-indenof1,2-

2-,4,4ap, 5 &H’edg 13bp, 13cp- Decahydr o- | H 13- oxa- 6a- aza-i ndeno [ 1, 2-
c] phenant hf 'Hd 2,3,4,4a(3,5,6,7,8, 13be, 13cp- decahydr o- 1H 13- oxa- 6a- aza-

30 indeno[ 1, 2- Cﬁ‘bh%&ﬂbhrcém@é.(mmﬁﬁﬂ) of WY 30612 83 fufary Oinh bSO 46
The procedure of exanple 41 was regeat ed, except that cis-octahydro-

i sochr omenm] obglalogpbsnzene asasded 8- 18 (§ 8|7rélﬂfﬁ9]l)ﬂécvall,€r ol actone. The two

i SOITEI' I

hoot ot 1 ot SRRt Yc Sl kL PhOdBIOY AR Nalificlrs 2 riGromad SVep

H- 13- oxa- G@o@oaw; TeE3050) 01230 fmire Khrobeizbriccnas replBed By ABarloh (5 rhl'j)and7- 17-7.53
(m 4H). (40% , 280 (1009, 238 (15% ., 198 (129, 170 (249%.

2,3, 4, 4a( 38%7 @g(@lﬁmlh%wmmmy&nﬂwzsa@@ The mpuTervRS stTed ab_

C] phenant hﬁ%‘ﬁs h, after which water was added and the product was isolated in the usual
manner. Trifluoroacetic acid (0.12 ml, 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-1¢,3,4,6,11bp-hexahydro-2H-11-o0xa-4a-aza-benzo[a]fluorene
(Compound G)

The procedure of example 26 was repeated, except that o-methyl-0-.
valerolactone and 2-(3-benzo[b]furanyl)ethylamine were used instead of &-
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%).



10 NVR: 2.75 (d, 1H), 7.15-7.43 (m 4H. Ms: 281 (38%, 280 (100%, 198
(16%, 170 (30% . EXAWPLE 45 1 a-Methyl-1,3,4,5,6,1 |
ba- hexahydro- 2H 11- oxa- 4a- aza- benzo[ a] fl uorene- 1-carboxylic aci daq:tM 2008
ester 15 To woOnswsese of 0.375 g (2.33 nmol) of
2- (3-benzo[ b] furanyl)ethylamine and triethylamne (0.97 m, PCOH/FM30PSS n
di chl oronet hane (3 nm) was added 0.56 g 42.33 mmol)
5- chl or o- 2- et hox ESABBRLE-42- net hyl val eroyl chloride (prepared according to
the process descrgk for the corresponding 2-ethyl derivative in J Og.
Chem 45 (1980) (ggﬁgqf)ox?'ﬁ‘e %’h‘l’bf‘:@vfgiHbrhew(lwdnb-)ZH-H-bﬂ-ﬁiﬂzgri ng at rt for
45 min, wat ehen\w{&gi?@oﬂﬂdﬁﬂl]-ﬂﬁ&hgﬂﬁ m xture was extracted with

SO

di chl or onet hane. athr:yi ng over lum sulfate, filtration of the drying
agent and evapor dte@uoagtiutehsf exampRMU1 WaVRpEHAE & 148, hi ch was
purified, by coc{)iurm irg%orrato raphy (et hyl hcet étyé gf)qag?é’fﬂ%ﬁc.’li‘it?n”l’ﬁ% pur e
ani de (0°3 §schingisa @)mqﬁ}a%-&vslswma, and thk BRI nHnlne AL kah e (4.1

nmol ) of ph@&gﬂ%ﬂﬁl@gﬁr&\%&e was added. The mixture was re uxedjt[f‘or 2

h, after 25 whic was e ]a4ted to dryness. The residue was dissol ved

met hanol (3 nl) NMIR: 53018, 75.761'(9|pH i ohydri de was added in
portions. AZégr fti rring atn_%)t for 1 ﬁgﬁgemgza(&d% 4Ad (Endai xture
was extract &d®v On(‘%t‘ﬂ'@} acetate. Drying over sodiumsulfate, followed by

filtration and i e e ester. which wa rified b
clol urm I(:hr omat o%%ﬂ%ﬁ%%ﬁlgg@%g‘? {\g‘?g%b§§ﬁt(‘b()(1‘7e);aﬂ3&@4%8lflé a:;s%j,\lw)lg:

0.65 (t10 3H)70 (54%5. (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%.
31 OCT 2006 WD.Q3/ 6, _PCT/ F103/ 00255 47 EXAMPLE 46 1-Et hoxynet hyl -1
a-net hyl -1, 3, 4, 58 [j'-shexahydr 0- 2H 11- oxa- 4a- aza- benzo[a] fl uorene The

Pravead of | odoneherd et S SR enaty R 11 3.3
(d, 1H), 3.a24-bepzo[@aHluyorénd®6
A solution of 173.1 mg (0.64 mmol) of the aicohol described in exampie 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,

25 MS: 285 (80%), 284 (100%), 270 (20%), 254 (98%), 198 (35%), 171 (82%)
170 (70%). :

EXAMPLE 44

2,3,4,4a[3,5,6,7,8,13b[3,13cB-Decahydro—lH—B—oxa-Ga-aza-indeno[1,2-
c]phenanthrene and 2,3,4,4aB,5,6,7,8,13ba,lScB-decahvdro-lH—
30  indeno[1,2-c]phenanthrene

13-0xa-6a-aza-



(d, 1H), 7.10-7.60 (m 4H). Ms: 299 (70%, 298 (92%, 270 (40%’3%5€CT
(100%, 198 (34%, 171 (86%, 170 (72% . 10 EXAMPLE 47 (1 2008

a- Met hyl - 1, 3y@ 0508846 | ba- hexahydr o- 2H- 11- oxa- 4a- aza- benzo [ apctkie®o02ss

ren-1-yl)-nmethanol To a suspension of 0.§1 g (8.23 nmml) of lithium

al um num hydri de 4n dr t et r ahydrof uran (10 , s added .0.86 g (2.74
nmmol ) of the est eo%tg%erdf“ﬁee?frelxﬁx‘f& ‘le‘é(ﬁiﬁ e%%‘ﬂel)’fc V@]a[té’tf'r%‘%}ﬁ’fifﬁ‘uran (10
m). The re ' 1 Xt f 5 ded and
The react i o e S B B Lt O Rtk The By Moo TG

conbi ned or gedre cegpinatsé Hywelimnchhir@datogephg Cuilicanges Wtiid estatbihepaaned0:30d t he
filtrate was evaporate e desired product, which was purified by

t [ th
col utm chr omat ogr%ﬁy"agsii’g’?sglé\ég@l?C%'Q?Vﬁhﬂé‘éﬂgr@‘ﬁé@éﬁﬁ@‘@@ﬂd@)} 20 NWVR
1.30 (5, (3H o (B s, 14, 3.21 (d, 1H).3.69 (d, 14, 4.33 (s, 1H),
7.15-7.53 (nﬁpgﬁﬂ%} €271 (529, 270 (100%, 198 (34%, 172 (20%. 171

(44%, 170 (66% NMRXSVE s, 49), (7117-7.53 (m, 4H).
a-Methyl-1,2,3,4,6,7,12, 12ba- oct ahydr oi ndeno {2, 1-% ](‘q#)i nolizin-1-yl)- 25
net hanol The pr od‘@ﬁh?&‘s(@g@&&%@g(}%ﬁ, B&pleasWS(13F, WP @R4%D. r epeat ed,

t that 2- i nden-1- yl )- i d instead. of
S (5 bengol b] f ut oy tHaBA L nad 1N AR S T 135 N2 11y 3. 03
(d, 1H), 3.38K&anthidne: 3. 52 (d, 1H), 3.70 (d, 1H), 7.05-7.35 (m 4H). 30

MB: 269 (439, 268 (100%, 252 (29%, 196 (36%, 168 (40%. 31 OCT YODU WO
03/ 08286@ PCT/ F1 (d4 BIEXANPLAS 400, BED-Et hyl - 1, 3, 4, 5, 6, |

| ba- hexahydr o- 2H,}d - 9xA--4a- - Lyorene- 1-carboxylic nethyl ester
The procedure of I\iéaﬁ%fg%%@a@saﬁg%gaiﬁdﬁﬁz&cg&(39%‘3‘[ 5-chloro-2- 5

et hoxycar bonyl - 2- et hyl val eroyl chl oride was used instead of 5-chloro-2-

et hoxycar bonyl - 2-EreAMPERBIl48r oyl chl ori de. B

1o-Methyl-1,3,4,5,6,11bo-hexahydro-2H-11-oxa-4a-aza-
benzo[a]fluorene-1-carboxylic acid ethyl ester
15 To a mixture of 0.375 g (2.33 mmol) of 2-(3-benzo[b]furanyl)ethylamine and
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 chioride (prepa.fed 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 mmture 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  whichit 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)
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%).



NVR: 0 .90 (t, 3H), 6.90-7.58 (m 4H). Ms: 327 (72%, 326 (1000/() 312
(2099, 298 (20%, 254 (30%, 198 (54%, 172 (60%, 170 (909% . 1EW}056
50 1-Methoxynethyl-la-nethyl-1,3,4"5,6,!!|ba-hexahydro-2H 11- oxa-

aza- benzo[ a] wWig\RyRpgsc The procedure of exanple 43 was repeat edP except that
the al cohol described in exanple 47 was used as the starting Eyﬁﬁ’ TS 15
NVR 1.44 (s, 3H), 2.99 (d, 1H), 3.15 (#7 s, 1H), 3.22 (s, 3H), 3.70 (d,
1H), 7.18-7.50, kRAMPLE 465: 285 (84%, 284 (100%, 270 (14%, 254 (92%,
198 (34%, 171 (74%, 170 (50%. EXAMPLE 51 20

(la-Ethyl -1, 3, 4, B,Eﬁhmuaeﬂhgkmyuethymsﬂs,éﬂabﬂdmaabycb@n&ﬁ Iladxiat4porzene-
1-yl)-net hanol The procedure of exanple 47 was repeated, except that the
ester descrbeieg ‘”ﬂ“"é‘%‘&npl e 49 was used as the starting conpound. NVR 1.00

(t, 3H, 2.93 ( Bg%ocetﬁxrggf éﬁamﬂiWB vJas*%:eZte@oex(c ttﬂétjibdoélﬁny@as 484 (9099 ,
285 (68%, 284 ( 268 (16%°, 198 (2 22O 170 (36% . 31 COCT

20 WO 63/ Gg8adoPotomtdBan@0255 49 EXAI\/PLE 52

a1 qui nal E?x?zmbﬁii e a7 ooy e P L BB & i 3 >
preparati on Oi}é FO@th hilH% 3,4,6.7,12, 12b(x-oct ahydro- 5
i ndol of 2, 3- d] nol 1 zin-1-yl)-net hanol (Ganz Chan. Ital. 111(1981

257-267) was reNEat288 (7(2%):@38 (920, 2701497, 85AAHOQR)Y, AP (% kTS %s ed

i nst ead of t,/r %%1 ne. NI\/R .74 (s, 3H), 3.39 (s, 3H), 3.46 (d, 1H), 3.97
(d, 1H), é)y : 7.00-7.50 (m 4H), 8.90 (br s, 1H). M5 328
(26% , 327 (100% , 299 (38%, 268 (32%, 170 (10%, 169 (24%. 10 EXAMPLE
53

10 EXAMPLE 47
(10-Methyl-1,3,4,5,6,11bo-hexahydro-2H-11-0xa-4a-aza-
benzo [d]ﬂuoren-l-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
(10-Methyl-1,2,3,4,6,7,12,12bo-octahydroindeno[2,1-a]quinolizin-1-yI)-
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[b]furanyl)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%).



Resol ution of la-isopropyl-1,2,3,4,6,7,12,12b(3-octahydroi ndol of 2, 3- a]

qui nolizin-l1-ol A solution of 0.3 g (1.1 mmol) of 31 0CT 2008
()-la-isopropyl-1,2,3,4,6,7,12, 12b(i - oct ahydroi ndol o[ 2, 3-a] qui nol I zi nZOq - ol
and 0.16 g (1.1 mol) of L-tartaric acid in 15 15 nm of acetone was

refl uxed foWO3WM6 On standing at room tenperature overni gRCTHNBYW2{Ras
deposited of 200 ng of a solid. After recrystallizations from nethanol
the collected L-tartrate salt was partitioned between dichloronethane and
10% sodi um hydESAMELFLAYUt i on, dried over sodiumsulfate and evaporated to
yield 116.6 ng.of o - 5 -hexahydro-2H-11-0xa-42-aza-benzo[a]fluorene-
a-isopropyl -1, 2,1%‘, E‘?tg?l%,l’i’ﬁ’,bi%blpb%cf?hydroi ndol o[ 2, 3-a]J qui noli zin-1-0l 20

Wi th [ a] D=y :Gfbéxyife m&th§ldstem CHC13) . The ot her enanti omer

(+)-1a-isopropyl - _ = 9.

1,23, 4,6, 7,12, The pocstwrsiy SLanAGAco12, spsated e3P P2 TR0 Pa) D=+64. 5 (c,
0.011 i Cl hsahalsidrdvi eRlokile wab ik inbteatlien 5-Ellofok® same- manner .
EXAPLE 54 R 2 Byl _

(I a- met hy| ethoRydarborfy)-Riin¢Byhaleabyldhlordlet 11- oxa- 4a- aza- 25

benzo[ a] fl uoren-1-vyl)- h I roc re of exanple 53 was repeat ed,
except that (+)m&'%gkgﬁgrﬁ‘ﬁlﬁé&%ﬁ(ﬁgﬁ?i de and i sopropanol were used

| nstead of L-t ayarde Aok, 20 100ah one 200 158 Q01 B6%A(16I{E4B3par at ed
enantiomers were confirmed by chiral HPLC (columm: DAI CEL CHEM CAL

| NDUSTRI ES;1 72 T60 %} 1IROCH%Y0, di mension 0.46 cm 30 25 cm flow 0.5 m/mn,
nobi | e phase: n-hexane (Merck Uvasol for Spectroscopy)/i sopropanol

(Rat hburn, HPLC-gra 1&%80 20), UV detection at 272 nm retention tines:
8.8 mHW[(+)-(I M@}I‘ ,3,4,5,6, 11bP- hexahydr o- 2H 11-oxa 31 OCT 20 WD

03/ 082866 PCT/ FI,0 _f@nidfyIDEB 05 8 Fibuck@nhidyd-PHrkt-eardd]  and
11.1 nin [(-)-(|1gﬁﬁet‘ﬁ‘§|§’-é%13%"§%6?11’g W58l ¥

bp- hexahy da@adenidfaifiwertae aza- benzo[ a] f | uoren-1-yl)-nmethanol]. EXAMPLE 55
Resol ution of ( %gh%?géeﬁé{%%f%m%?ie £ LLPADGKR NS vk ln it dacaBa: S

benzo[ a] f | uor en- e procedure o xanpl e 53 was repeat ed,
except thaty (xdmbie-4f-wa wied bs ke stattii@sdmpamidd monohydrate and ethyl acetate

were used instead of L-tartaric acjd.and cet gne ti I It of the
separat&d enant iNME:d . 4dese3ddF 1S Wegl{b&'}:%&ﬂ’éi 8 3.R8 A8, 3P 1183
o 7.18-7.50"(m, 4H).

MS: 285 (84%), 284 (100%), 270 (14%), 254 (92%), 198 (34%), 171 (74%),

170 (50%).

EXAMPLE 51
20 (10L-Ethyl-1,3,4,5,6,1lba-hexahydro-ZH-l1-oxa-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%).



HPLC (col um: DAI CEL CHEM CAL | NDUSTRIES, LTD CHI RACEL QJ, :gLrﬁ%r}m on
0.46 cm* 25 cm flow 0.8 m/mn, nobile phase: n-hexane (I\/br

for Spect r¥WOMSHYI¥6H sopr opanol (Rat hbum HPLC grade) (180: ZOI)CT/th/OQSteCtlon
at 254 nm retention tines: 7.8 mn [ﬁ +)-(la-nethyl-1, 3, 4,5, 6, 1l ba- _
hexahydr o- 2H- 11 oxa-4a-aza- benzo[a]fl ren-1-yl)-nmet hanol] and 12.6 mn
(-)- (1 LES2.

[

- hyl ba-h -yl
T R R S ASS e )
1- met hoxy @ﬁh%ﬂk@e- jcgyll,ox%,;lgaé,dﬁn@hg,ﬂpge,hexahydro- 2H 11- oxa- 4a- aza- benzo

[a] fluor e procedure’of exanplée 43 was repeat ed, except that pure
enanti oners, 2pPhd procédure of the preparation of (1-ethyl-1,2,3,4,6.7 12,1”boc—octahydro—

a-nmet hyl -1 3 4,5,6, 11bp- hexahydr o- 2H 11- oxa- 4a nz | yoren-1-yl)-
met harol ladd10(~,§3J(JH‘a!nﬁ&lﬁgAl"ylin}Pﬂ!P“Bl EaErdIsrm s B}H? Sé)ré%]: féiia"%a aza-

benzo[ a] f| uore r wer e used

i nst ead ofP e‘it‘f‘l‘P e}‘ é/t)thifm‘d@g#}gnaﬁ ﬂﬁegfg\lrlrg):age/uééd 18%%&?% E‘llrjlr% Iﬂ%l es of the
products were NleU 0.7 s, 3bY, 3289 (saBHKPL4S (& dH)rtns7 RD[KLAL\EB (PECHYDL.OG ES, | NS
ULTRON ES 25 OVM dinension 4. %[cm * 15 cm flow 0.8 nUmn, nobile phase:
0.04 M KI—VZ-ﬂQ)ﬂjO( ‘H‘I)ﬁfpgéé’f%ﬁ )rile (Merck Lichrosolv Isocratic grade for
liquid chrorrat 8 2

[(-)-1-net hoxy 6% K&@O%Y 9@?3899}"%%% h)gigohgg?og 126|—?-( 217

- oxa- 4a- aza- benzo[a]fl uorene] and 5.8 mn [(+)-1-nmethoxynethyl- 1 a-nethyl-
1,3, 405, 6, 1 1bpXAMBREISD- 2H- 11- oxa-4a- aza-benzo[a]fluorene]. 31 OCT 2008
51 EXAVPLE 57 Enantioners

1- et hoxyrret hyResolutien HﬂQ"J!sQ!"'B,P!i‘ 1623148, 7 A1 Zhectpbydreindolgf23-4 4 a7a- benzo
[a] fluor I?: _rlpo?edure of exanple 43 was repeated, except that pure
enanti ome’f , 1@ F+'§)-( a-nethyl-1,3,4,5,6, 11

ba- hexahydr o- Zkksbhmm)f% arni hmﬂp{)aajf)umrsepmpym)zs4mﬁ ﬂlaﬂ@bﬁand
(-)-(la-net hyl

6,11 ba- hexahydro-2 11 -
benzol a] f¢Q§@ir)’dfplmd9lP§~o$r€3%W8}zm fospad 911§é] o lm%%‘g}a i B‘Bd\‘ﬁb?‘% used

I nstead of G%&Q@Hnﬁrb@mﬂmhe BfbonRtn @a{u epyvérmaﬁs of the
produ%?s r\f\ﬂe?lée&%(t)ﬁcﬁ?%gjeﬂ by chiral HPLC (cofarm DAl EEL E:HEM

| NDUSTRI EBere w3 d@igopitedizof 2000 nag of alsatish Siftsn teo m@r)csmlhza%mcfmmfrmsb@n% 8
m /mn, nRxglcloﬁcé%eg E%artr%tehseaﬁavoa% Mo% d between dichloromethane and 10%

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

I

mg of (-)-1o-isopropyl-1,2,3,4,6,7, 12,12bB-octahydroindolo[2,3-alquinolizin-1-ol
o0  with [o]p= -64.5°(c, 0.011 in CHCls). The other enantiomer (+)-10-isopropyl-
2.3.4,6,7,12,12bB-octahydroindolo[2,3-a)quinolizin-1-ol [o]p=+64.5° (c, 0.011 in

7“7

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

EXAMPLE 54
Resolution of (10-methyl-1,3,4,5,6,11bB-hexabydro-2H-11-0x2-4a-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 mi/min, mobilé phase: n-hexane (Merck Uvasol for
Spectroscopy)/isopropano! (Rathburn, HPL.C-grade) (100:20), UV detection at 272
nm, retention times: 8.8 mm [(+)-(1o-methyl-1,3,4,5,6,1 1bPp-hexahydro-2H-11-oxa-



Wasol for Spectroscopy), retention tinmes 5.6 min [(+)-1-net hox%rret h
a-methyl - 1,3,4,5,6,||ba-hexahydro-2H 11- oxa- 4a- aza- benzo[a] fl u Zﬁﬁﬁd
6.3 mn [ woodes28et hoxynet hyl -1 a-nethyl-1,3,4,5,6, 11 PCT/F]03/00255

ba- hexahydr o- 2H 11- oxa- 4a- aza- benzo| a_%{l uorene]. 15 The foll owi ng known
conpounds can be prepared anal ogously according to the nmethods known in
the liter aﬂmwza»beﬂzcda]fbtom 1-yD2m&hand) andLPl. 1 aiin f( )rﬁ@ttlabﬂhwr—oi ndol o [ 2, 3-a]

qui nolizin-1 - héh%o I%1 The procedure o | e 6 was_repeat ed,
except thds3:4:5é% ﬁe»@hydze -hirare: %ma?lﬂm&rlﬁuareml. yifrgaethanoll. chem Soc.
Perkin Trans | (1977) 2109-2115) was used instead of

1-isobuty|-4,9- b pyr|d0[3 4- b] i ndol e.

2A- Met hyl - WW% 12bp- oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n- 2- ol and
2a-met hyl - 1 2 %eéoﬁn%nlo%(i&mem?m 2yslEa1berdekel éﬂﬁ-mwmuazmi ol are

pr epar ed foI | owm ng the procedures described in J. Org. Chem 56 (1991)
2701- 2512 b2hzajnlfiv@renil-Bemethdsol( 1973) 3106- 3118.

1,2,3,4,6,7,12, 12bp- tah droi n qU|no

1,2,3,4,6,7,12, ?%Ccﬁ fﬁ?ﬂpﬁ?gl Tszregeag%dqﬁ’fcr% ’I?':§°1u8;']dlare pr epar ed

accordi ng téramfc Q@m&h@ﬁ&@‘dﬁft’c gieb&hyInRetatd wirb ased xﬂhkeadra)f 1BeHrtaric3id 4xh986)
3713-3721. 1,2,3,4,6,7,712, 12b- Cct ahydr oi ndol o[ 2, 3-a]J quinoli zine is

pr epar ed aceioned OP@IC@IOPWWGS néthesapateicd enansigmers Werechaiiimesoey chiGhem Comm |

1972) 30 ne ( Conpound
( |s)pre5ﬁﬁéﬁ( HH%%H%@#éﬂf§E¥ﬁ§ﬁﬂg¥ﬂﬁghg§§@ éégé)%%ﬂgﬁgﬁ?%égron(45n?1889)
3975 ?’@ 92d1rﬂte stol 0.46bH Ok & W @8%1/2m, mobile phase: n-hexane (Merck
3,4,6 12, 12 - Hexahydr oi ndol o 2, 3-a] qui nol i zi ne and 1- et

hyl -
3,4,6,7, 1:Uvmﬁfoﬂﬁpmhy@hwy)ﬂdopmp@@(&p&!}bumoHPLCFga@)élw%@aUé@ according to

the method descri b n Bul.

| a- Et hyl - ﬂe@C@Wt@%g“ﬂrﬁtﬁﬁ%P“ B‘@F%ﬂy% nkﬁ})ﬂd’f gnegx_yﬁ %1%11%1%2‘1 ne and
113-ethyly, 1. A2 R-Rnf SR AER a aldqw gahihi-ne (Conpound
J) are pr e%’éaglg%ogzclgolr d(l;xn%g toatt%m %o&p Q«j)crl bglé In Tetra#{ gdrgn 45 (1989)
7615- 7630 (1d-aretyil3.4,5,6,1 1bo-hexahydro-2H-11-oxa-4a-aza-benzo[a]fluoren-1-yl)-
1,2,3,4,6,7,12,12b [|-octahydr0| ndol o[ 2, 3-aj qui noli zin-1-ol (Conpound K) and
(1f 15"  methanol].

-ethyl-1,2,3,4,6,7,12, 12ba- oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n- 1-yl ) - met hanol
(Conmpound L) afi& ANied 8§61 according to the nethod described in Gazz. Chim
Ital.

Enantiomers of 1-methoxymethyl-10-methyl-1,3,4,5,6,11bB-hexahydro-
' 2H-11-oxa-4a-aza-benzo[a]ﬂuorene
The procedure of example 43 was repeated, except that pure enantiomers,

20  (+)-(1o-methyl-1,3,4,5,6,11bB-hexahydro-2H- 1.1-oxa-4a-aza-benzo[d]ﬂuoren-1_-yl)-
methanol and (-)-(1a-methyl-1,3,4,5,6,11bB-hexahydro-2H-11-0xa-4a-aza-
bénzo[a]ﬂuorén—l-yl)-ﬁaethanol, respec'tivel_y,'from example 54 were uséd instead of
the alcohol described in example 30. Opti.cal 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,PO,

-(pH 4.6)/acetonitrile (Merck Lichrosolv Isocratic grade for liquid chromatography)
(90:10), retention times 3.8 min [(-)}-1-methoxymethyl-10-methyl-1,3,4,5.6,11bf-
hexahydro-2H-1 1-oxa-4a—aza-benzo[a]ﬂuofene] and 5.8 min [(+)-1-methoxymethyl-
lo-methyl-1,3,4,5.6,11bB-hexahydro-2H-11-oxa-4a-aza-benzo[a}fluorene].



10 111 (1981) 257-267. (1P-Ethyl-1,2,3,4,6,7,12, 12b[ 3-oct ahydr oi ndol o[ 2, 3-
aJqui nol i zi n-1-yl)-nmet hanol (Conpound M is prepared according to the

met hod described in Indian J. Chem, Sect. B 22 (1983) 31 0CT 2008
531.3-Ethyl-2-nmethyl - 1,4,6,7, 12, 12b- hexghydr o-i ndol o[ 2, 3- a] qui nol i zi ne
(Conpound N) and gBes RipiME: _
2a-nethy|-1,2,3,4,6,7,12,§Zb-octahydroindolo[2,3-ajquinolizine are prepared
15 accordi ng to Enantiohieesofl baréthbePmethyiabL L ) +-4650.
'2,3,5,6,7,11,11b- Hexahydr o- | H- i ndoﬁj'?i no[ 8, 7&%%303]’@‘@16?]1%@6%’%2‘3% ®cor di ng
to the met REi1irexaatiza-henzolalfingrenehem 53 (1988) 4236.

(1P, 2,3,4,6,7,12; - L.ndel o[ 2, 3- ui nol i zi n-1-yl ) - net hanol
( Conpound 0) is Eﬂ’g g?%%;q)’%gé@h&%oﬁgﬁepfﬂ%&&&%%Ha{%a‘aegwemvmi ch
synt hesi 5 i $+d@scmethed1 3,361 1nabegk - 299" |
1-(1a, 2, 3, 41{6);? 12, lgbp- COct ahydr oi ndo %[822?—%-1g‘)l)?]g%oa??i%?rrl\z-oigllt}'ﬂoferﬁgﬁ'&ﬁol
( Conpound P)methangl angdr)ed chnethedilct, 4,616, bfbd-hexahodro 2IPONFxagKehone Wwhi ch

synthesis is _described in Tetrahedron Lett. 30 (1989) 719. 1[i-Propyl-
1,2,3,4,6, 7?’&’2@%&#%’-"8&'@%%‘?‘5@# JEFRACEVEY offefichample Yewers ysedpstead of

Ft; ? %[ ﬂly l”? 1E gq_e Hﬂé{vﬁmrﬁ;gﬁgedjﬁ%{ahﬂﬁgm.’bﬂticg Quritgg%mme?’}ﬁ‘o&&&g . ere?’c?’o%ﬁnned

1,2, 3, 4, 6, 7 by ehirg FPL.C(rokummir BASIEL SIFERHEAG INDIUS PRIES, L TP CBNRACE]

accor di t tcpe nmet Bo% des%réi bed in J. Chem Res..(S) (1995) 382.

2[i - Tert” bu?)yh himensjon UA0cmy * 25 cppyflpw:f3.8 ml{ranomebide phase 3n-hibxaner(Merek ne and
2[ 3-tert-bu o 1 - dr.o-j ndol o[.2, 3- aj.qui_nol i zi ne

( Compound nggsroé%or?tp g%é?sgggxgég%%%gt%%sa?‘ﬁ@“ﬁéb m&b?&‘?’m? Llg-methylhedr on
45 (11989) 39,39,5,811d-theddhydro-2H-11-0xa-4a-aza- .

Butyl-1. 4.6 7. 12, 12b- hexahydr oi ndolof 3. 3o awckalflucrene] and 6.3 min [(-)y}y ¢ -

3, 4, 6, 7, 12, methonpxethykt e-methy b 2,36 A huiberihiydrneHarleops-epased according to
the nmethod, described i.n Tetrahedron 47 (1991) 2879-2894. (-)-1a-Ethyl

~—u, {~. ~, ~H‘=Y“~29§13(1V°r el /Al j~K~Nr ter.:: 31 OCT208 53

1,2,3,4,6,7,12, 12bp- oct ahydr oi ndol o[ 2, 3-a] qui noli zin-1-0l and (+)-1a-ethyl-
1, 2, 3, 41%, 7, 12, 12bo- oct ahydr oi ndol o[ 2, 3-a) qui nol i zi n-1 -0l are obtained by
resolution of thejir.racem c m xture (Conmpound K). 5 As al ready nentioned
herei nbefore, th h%@hﬂwgfﬁj@w EPrEPRndscan be prepared analogusly bnaceosiihg ng

phar macol ogioaht meftRRS khdws in RMREMnjEeY exhibit affinity for al pha2
adrenoceptors. The said pharnacol ogical activity of the conpounds of the

invention is dernostrated with the pharnacol ogical tests presented bel ow.
1a-Methyl-1,2,3,4,6,7,12,12bB—octahyd|roindolo[2,3-a]quinolizin-l-ol

(Compound H): The procedure of example 6 was repeated, except that ]—cthyl-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.

ZB-Methyl_-l,2,3,4,6,7,12,12bB—octahydroindolo[Z,B—a]quinolizin-Z-ol and
2a-methyl-1,2,3,4,6,7,12,12b B-octahydro-indolo[2,3-a]quinolizin-2-ol are
prepared following the procedures described in J. Org. Chem. 56 (1991) 2701-2712

25  and Chem. Ber. 106 (1973) 3106-3118. 1.,2,3,4,6,7,12,12b[3-0ctahydroindolo[2,3-
ajquinolizin-1a-ol and 1,2,3,4,6,7,12,1Zbﬁ-octahydroindolo[2,3-a]quinolizin-lB—
ol are prepared according to the procedure described in Chem. Pharm. Bull 34
(1986) 3713-3721. 1,2,3,4,6,7,12,12b-Octahydroindolo[2,3-a]quinolizine is
prepared according to the method described in ./ Chem. Soc., Chem. Comm., (1972)

30 461.1,4,6,7,12,1 2b-Hexahydroindolo[2,3-a)quinolizine (Compound I) is prepared
according to the method described in Tetrahedron 45 ( 1989) 3975-3992.




EXPERI MENT |: Radi ol igand binding to al pha2-adrenoceptors 10 Exanpl es of
t he al pha2-adrenoceptor binding affinities of the conmpounds including in
the present invention are shown in the Table 1. Many of these 3 td¢poL0psls

are high-affinity ligands for all the aI@aZ receptors, but some of them

e L A b .

fromradioli gand

e oy o

al pha2B al phasC A 480 330

110 26 F 5iuBwhtSoseahim: & M(wmma veabthiyed,22%4,61, 130045 23 1 150 460
85 J 210 520 9 245 31 L 85 20 18 M 440 470 116 PN 130 1110 46 0

580 270" 110050 Barpiny °Ye>-alguinolizing agd 1Bsethyl-1/2,3,46,70212860 54 EXPERI NENT

; l; g 1/ Int Y% tS r g$ﬁ?mwnﬁpgll}%&gf%&kﬁﬂgfc§%§ﬂo '%é’éféﬁﬁgg &Joﬁﬁfg'@f tr;g: ty in

bi ndi ng expmethoddiescribed én det-ehdar-6245 @ﬁQéd}%é‘i?-'%k&'l%ﬁEﬁf i1 he compounds
1,2,3,4,6,7,12,1ZbB-octahydroindolo[2,3-a]quﬂno‘lizin- 1-0l (Compound K) and
(1B-ethyl-1,2,3,4,6,7,12, 12ba-octahydromdolo[2,3-a]qumollzm-l-yl)-methanol
(Compound L) are pprepared according to the method described in Gazz. Chim. Ital.

10 111 (1981) 257-267. (lB-Ethyl-1,2,3,4,6,7,12,12bB-octahydroindolo[2,3-
ajquinelizin-1-yl)-methanol (Compound M) is prepared according to the method
described in Indian J. Chem., Sect. B 22 (1983) 531. 3-Ethyl-2-methyl-
1,4,6,7,1 2,12b-hexahydro—indolo[2,3-a]quinolizine (Compound N) and 3a-ethyl-
2a-methyl-1,2,3,4,6,7,12,12b—octahydroindolo[2,3-a]quinolizine are prepared

15 according to the method described in Terrahedron 46 (1990) 2633-2650.
2,3,5,6,7,11,11b-Hexahydro-1H-indolizino[8,7-Jindole i prepared according to
the method described in J, Org. Chem. 53 (1988) 4236. (1B,2,3,4,6,7,12,12ba- |
‘Octahydroindolo]2,3-a]quinolizin-1 -yD-methanol (Compound O) is prepared by
reduction of the correspondmg ester which synthesis is described in T etrahedron 52

20 (1996) 9925. 1-(10,2,3,4,6,7,12, 12bB-Octahydromdolo[2,3-a]qumohzm-l-yl)-
ethanol (Compound P) is prepared by reduction of its corresponding ketone which
synthe515 1s described in T etrahedron Lert. 30 (1989) 719. 1 B-Propyl-
1,2,3,4,6,7,12,IZbB-octahydro-mdolo[2,3-a]qumohzine is prepared according to
the method described in J. Org. Chem. 34 (1969) 330. 1a-Ethyl-1 B-methyl-

25 1,2,34,6,7,12 »12bB-octahydroindolo[2 »3-ajquinolizine is prepared according to the
method described in J. Chem. Res. () (1995) 382. 2B-T. ert-butyl-
1,2,3.,4,6,7,12,1Zbﬂ-octahydromdolo[2,3-a]qumohzme and 2B-tert-butyl-
1,2,3,4,6,7,12, 12ba-octahydro—indolo[2 s3-ajquinolizine (Compound Q) are-
prepared according to the method described in T; etrahedron 45 (1989) 3975. 2-ters-

30 Butyl-1,4,6,7,12,12b- hexahydromdolo[Z,B-a]qumohzme and 2-terr-butyl-
3,4,6,7,12 ,12b-hexahydro-indolo[2 »3-a)quinolizine are prepared according to the
method described in Tetrahedron 47 (1991) 2879-2894. (-)-1 a-Ethyl-




to inhibit the epinephrine-stinulated binding of 355 GIPyS to G proteins
(Jasper, 5 J.R et al., Biochem Pharnmacol. 55(7) (1998) 1035-413:))1 iUET 2008
menbranes of CHO cells stably transfected with the human

al pha2- adrenocept or subtypes. The antagoni st potencies of conpound K and
compound L are presented in the Table 2.5%he results show that these

conpounds arlez,%,élﬁe'blL%b&-mt@rmirohniolujﬂ,&-hhuaicﬂm&@-_atmaxpﬁ§a_e gﬂ;e 2. The

mean ant agoni_si .pot encies (KB) of compound K and conmpound L on e human
al pha2- adr eRz;ei-ﬂtﬁoilghﬁ@‘ﬁé@hydmmﬂ@lﬁaﬁﬁdnaymﬁzéh-lptﬂtaﬁeﬂﬁbta{n@bynI\/) al pha2A
al pha2B al p . . i..320 75 4.2 10 In vivo effects of

al pha2C- sel g%tgﬁ\?g%co%%%gﬁ%ées&fctmf)%tu%gproérfﬂqu?d K3t well-known in the art what
effects in vivo could be attributed to a selective al pha2C- ant agoni sm

Based on avail abl e knowl edge and our previous experience, we have sel ected
two different behavioral nodels, nanely d 15 anphetam ne -stinul ated

| oconot qr activi# go%gll and the forced swmmng test, in order to
denonst rate spectP AECAYYIRERIONSA hsrrinhedenec thefcomposinidnof the pfantdfiveritig and

rats in viv T i : -hods__i ssentjally based on
publ i shed 'ﬁ?ﬁo{ﬁﬁeégﬁggﬁhﬁﬁ%%g%é’%}&@%cP%'“S}S,Y @F%ng‘z'lél Digydar alph2in t he
| ack of suiadaériceeptorsyThe saidtphbasmadoyguic il eEEsi6f theRBs R o%‘dfé’in%%{@gﬁl oyi ng

mce with geneticall | tered a)] pha2C- adrenocept or expressi on ei nin,
M et al., EB’Flé'oﬁﬁ‘te%‘é’(z@égﬁﬁﬁm’lafebgcaéEBW-IB@)‘:MGIE)@ER&'.I\/ENT M D-anphet ami ne

stinmul ated | oconotor activity test GCenetically nodified m ce having
non-functional aYPERMENTERXGRAbESd bRLRNAAGIpEASCKouUL * . al pha 2C-KO are
nore sensitive to the Iocom)tor-elﬁl)%anm‘ngp{gﬁﬂ?:.’lflﬁerx;)féﬁe“%ﬁp ects of the

"~ psychosti mul ant d- anphet am ne and, on the other-hand, over- expression of

the al pha2C adr érgewinscf thpaipha2-adeenpbeit@ tikdink affisititoome BpRpSIAE  ©f f ect,
M et al., Life Sci

i.e. to att i f timul ant effect (Scheinin

68(19- 20) t"?%@gf? ?’Bﬁf’-’%{%‘? el on gre sBYRdn He Fahied HMany efthesmt

al pha2C anwegpousds asehigh-affinity ligands for all the alpha2-receptors, but some of them
display selectivity for the alpha2C-subtype. |

'L_[“a‘ble 1. Calculated Ki values from radioligand binding assays
-using cells expressing human alpha?-adrenoceptor subtypes

Compound Bindinggiafﬁnity (Ki; nM)

. Aalpha2A  alpha2B alpha2C
A 480 330 61
B 130 160 25
e 710 580 87
D 29 81 17
E 30 110 26
F 514 not measured 70
G 96 not measured 22
H 280 - 45 23
1 150 460 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




5 potentiate the | oconotor effects of d-anphetam ne. The above assunption
was tested by adm nistering groups of mce (n = 10- 12/dose group)
anphetanine (4 micronol/kg s.c.) either alone or together with3tlh8CT 2008
al pha2C- ant agoni sts (3 m cromol/kg s.c. )E@f this invention or with the

al pha2- subtype MF@ i . - ant ni s 1 mcronol/kg s.c.)
(Haapal i nna, A. ?8 et a mﬂ:éﬁ%@%ﬁﬁ@ Z%%Pﬁ'ﬂgegﬁpbﬁi‘ gﬁ%ﬂ%&ﬂﬂ"ﬁ 356
(1997) 570-582), and by subsequently neasuring the |oconmotor activity of
mce with an aut dimtfecttionlraerieities phove beapb ey (B MdeS| i hVvity
studi es (PAS Catg‘?Rackh SanDi ego Instrurrem)s_, ggn ué&%?%@?@%‘? As
expect ed, bSFRCHANtIALMAIRG expeamsmi veresieterntinages Al ahjbiiéssafthe ocamposfd t he

tivity of (m e Fi P . f | pha2C- ant i st.
The. subtype Mot Hebneptift o B850 RE BT S CGTR, ok prathigs Cammer,
d- anphet&ni AR ef dleBiockEhe PhesHRSLEBPPUNYE) 13@3@-4%9% ?Igﬁﬁ:?%g% %?d?{"@%leﬁs”e
- my/ Kg S.C. Y.

| oconobtor actjvity of mce %at doses between 0.

EXPERI VENT FigblyARinatested svithdhe Bumen 2lphsdradsenocepion subtypee dBtel ieagofize Of t he
prom nent e . - tJ 2-aqonists.in rodents is 20 their
ability to ééﬁgéelé?o%? oﬂné‘ﬁ gged%ﬁ %029%%3“ %‘?eg’éisf?tearérégﬁrﬁélea% Theagsstsor

i nhi bition khow that tephanmynds Ste BRCHVE EH1QRH J’%SFTQ' {igd in mce
with genetically al tered}ag’lﬁphazc- expr essi %ar)qu%tgs]gbﬁ\gﬁén?lgﬂ 'g%&%% , Life Sci
68(19-20) (20Q{12} 2277-85). On the other hand, al pha2-agonist did not have
sedative eff ectPoF A TH BEan alpgopisipofratissdhplof evmpowndied al pha2A- adr enocept or
(Hunt er, J.C. agq cogipound Biop the bimag @iphaPaddredrentbr stgpesracol ogy 122(7) (1997)
1339-44). Therse S=fre-e—i-fro—c-ectat-ia—aifo 0 al pha?- agoni sts is
general ly att PE o al pha2 AHARORISERAeSCX(Ke: M) | s expected t hat

al pha2C- ant agoni sts woul d not nodulaleha24si qaiphd2Bantipkaiche al pha2- agoni st -

i nduced sedatixn. This assunption wasygsested sk exp 4 Ment, wher e
dexnmedet om di ne was admini stered to mxpge pre-f;reated wth the

al pha2C- ant agefsi-s—88—cerpoad—K_arcampound | __or l’zhe subt ype

non-sel ective antagoni st ati panezole (Haapalinna, A et al.,

Naunyn- Schm edeberg's Arch. Pharmacol. 356 (1997) 570- 582). As expected,
t he al ploa2C- ant agoni sts did not have clear effects, whereas r 1 11~1/! S|
Z~T_ E wuurl .fin-5";}6 31 OCT 20Q 56 atipanezole effectively antagonised

he eff f i di ne.. Thi |
the ettect o d?r(zr'rv‘?‘(:joeéf?ergtsdtl)tn a?phaz(lf-sselregtsi\lrje gompounds

It 1s currently not weli-known in the art what effects in vivo could be
attributed to a selective alphaZC-antagorﬁsm. Based on évailable knowledge and our
previous experience, we have selected two different behavioral models, namely 4-

15 amphetamine —stimulated locomotor activity model and the forced swimming test, in
-order to demonstrate specific alpha2C-antagonistic effects in the CNS of mice and
_rats in vivo. The selection of these methods is essentially based on published
hypotheses on theoretical effects of alpha2C-antagonists; in the lack of suitable
. ligands, these hypotheses were based on studies employing mice with genetically

20  altered alpha2C-adrenoceptor expression (Scheinin, M. et al,, Life Sci 68(19-20)
(2001) 2277-85).

EXPERIMENT III: D-amphetamine stimulated locomotor activity test

Genetically modified mice having non-functional alpha2C-adrenoceptors
(alpha2C-“knockout”; alpha 2C-KO) are more sensitive to the locomotor-enhancing




denonstrates the |ack of al pha2A-antagoni smof the al pha2C-sel ective
conmpounds of the present invention (Figure 2). EXPERI MENT V: Forced
swinmming test .5 Forced swinming test (FST, i.e. Porsolt's tesg)
generally used in the pharnmacol ogical gr eeni ng of new anti depr essar%@

this test n crease the nlmals activity conpared to
non-treat edaég%éngfs‘raﬁtﬁgg%f bﬁ%f‘é?iﬂ q?r?‘@@he agynseandeen the dthershaneé, et ve, and
al pha2C- OF néxpeesshofItiRSSpROAC-Ydehdt zgs) .? Fa >, 902, 807 and
Scheinin, M et al., Li fe Sci 68?1985 i gﬂg‘i alp}'ﬁ%éqé%ﬂoa%ﬁlﬁé’rpﬁpake it

was tested, SHFELHSr oztenasion of thestimREn o Ry (Suhsinin M| & aNaY 5 5. 68(19-
y)

antldepress ctivity-increasing proper

t he- FST. The |<%%d?§ 23? ?ﬁ%\%@‘ grdh?%‘?ﬁe (byp?%és%ﬁdﬁh%tmha@@mgﬂmslt ReuRASed
acti vi t y5i n polrergiatethé IOmeAST ef@gﬁg%qtde%{s@?a%gggn studies on transgenic m ce
(Scheinin, M et al., Life Sci 68(19 1) 2277-85) and as reported
with recently dev&{q@ged al pha2C-ant agoni st (WD 15 01/ 64645). Al so the
positive control P¥hassumpier Wﬁ&tﬂstmi yratintihig@isak ighdups 0F hiiéd

effective aqw&%ﬁ? 0 ﬁ&%ﬂ g)( i ve. The subtype non- Ie&CLt ive

al pha2- ant aglcl)%l st “at g B én'HS'io ) ‘aﬂleral@pﬁesmmxetwhﬁtbéfect

as expect edalphe®Cehtap4nibfs)(3 nENBRR of t he
startle refllgbw Pre ulse(lnhlbltl{‘égrl\lﬁ&( Shfyl t‘“’i’%’% ﬁ%e refers to

" the reducti 8 R9pss %Ct“é(FtPP@n?‘éﬂbﬂwmagmste(di rﬂnyromdl,tk\gslcr)t@ﬁg ¥

non-staggl i S | s resent ed shortl %efore
the startl eag%ll ?r\yua%ujgygd%};g%% %?%Gsé ]'ﬁzé'm&ﬁd 3@4@5%}1&&5&2@@&@ gf

sensor i not ofu atuumgyarm#svamgamé%obmd@& 4% | di ng
rats and hurrﬁog gl R_et al., Tﬁg%g?ié%‘\%éﬁ?ﬁu qu Pﬂﬁ?achi atry
51 25 (1994% %Béaf?s eﬂr\g?meri;mf %ﬁﬁmty@md@p (PRIS CapeRlaek, $afiDigpbed by
psychost i mulngttus ssggm m@fsgg a enc I di ne and

oa ?%ect ive  an 8‘{1)% E’gfcthegsﬁ?f’@in@@@st udy,

reversed by cllnlcally e
al pha2C- KO FRIACSVF entagenista dneised thet mvmwaﬁm@%@?hﬁ ?»h%rvg&s aI 2C- CE

denonst yeat PPI t her words, the geneti red
al pha2 é{sgx Sﬂe s@%%%%gaﬁf)@éf \}ég ﬁ‘%ﬂ é%lewvtewlnihafagmomm QRI pd»tBn@até!&fiy

suggesting ﬁlhétmh@rqnhaﬂﬁcarm&gﬁﬁdeaho %% E' he| nin, M et
al., Life 31oco ; Oc& 57 Sci 68(.19-20) 001) Ny pot hesis was
tested with dﬂ%t?ﬁﬁ vity of myog (at d°S°Sbetween01-10mg/kgsc)

EXPERIMENT IV: Antagonism of alpha2-agonist —induced sedation

- One of the prominent effects of non-selectjve alpha2-agonists in rodents is
20  their ability to cause profound sedation. This effect, measured as locomotor
inhibition by the alpha2-agonist dexmedetomidine was not modified in m1ce with
genetically altered alpha2C-expression (Scheinin, M. et al. » Life Sci 68(19-20) (2001)
2277-85). On the other hand, alpha2-agonist did not have sedative effect i In mice
with genetically disrupted alpha2 A-adrenoceptor (Hunter, 1.C. et al., British Journal
25  of Pharmacology 122(7) (1997) 1339-44). Therefore, since the sedative effect of
alpha2-agonists is generally attributed to the aipha? A-adrenoceptor, it is expected
that alpha2C-antagonists would not modulate signiﬁca_ntly the alpha2-agonist-
induced sedation. This assumption was tested in experiment, where
~ dexmedetomidine was administered to mice pre-treated with the alpha2C- -antagonists
30  compound K or compound L, or the subtype non-selective antagonist atipamezole
(Haapalinna, A. et al. » Naunyn-Schmiedeberg 's Arch. Pharmacol. 356 (1997) 570-
582). As expected, the alpha2C-antagonists did not have clear effects, whereas




al one and agai nst PCP -disruption of the PPI. Goups of rats (n =1 0/group)
wer e adm ni stered the al pha2C-antagonists 20 mn before, and PCP or
vehicle 10 nin before measurement of the acoustic startle 5 readfi®T wyggnd
PPl -in a test systemdesigned for startlg studies (SR LAB, San D ego

| 1St 1 UTent S e i3 redive i HRGY mgéff{gbgfchg,gﬁgmggﬁg%wg  able
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startle w thout BXPBERIVENT - FYr&e . | n.concl usion, the results presented
in this chapter show that thoserarfgeavg]'#r'#gf%&s%i ch are classified as

al pha2C-sel ective according to in vitro experinments, appeared to function
as al pha2C- sel ectorged awimming st(FST sice. IPorsoltirek ) ipdfBANg ustd lnyas 15

predicted b ‘?ﬂ : %i'@ ai l abl e knowl edge on al pha2C-ant agonism However,
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predicted, imsteasethtRAIMAFHCEH | - | d b | der ed
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unexpected and this adds the novel al ue U8es ul ness
of the conpRRRs#Sd & be mOrpacivenand alpha?G-OF miteavero (429 uétfs iRFSe" (@} §9 to the

I nvention | o g an sease _agr 20 condition wherein al pha-2
ant agoni st?%?rg?\lr&jﬁgﬁzbazf@g g%@“@%‘f’g}&te{t » Lifneci 68MSUNA20010 23 72485). be used
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and cogni t3 gywdi _depressi on, anxiety disorders, post
traumatic st res“ghégjg?g?rfger ) ﬁé%% %’ggp%?"é’ﬁf E}Cf‘FﬁéFiFﬁgfétﬁ'l%ﬂm testaasewand ot her
nmovenent diexpeadet bjsed oRstudissromitmsodrie¥ni eyt . of
vari ous perbg(glsr‘g? %| igéqc’i'er S, eﬁ.ég._g di ab%ggsgﬁﬁgs#g%’iigﬁh‘ifbgggﬁg%n,
l i pol ytic él del'& é ISP R Vith yeceptly denadoped alplme@smtponitof Waral e and
f emal e 1sexWale4dysy. wWisd ine itivhe ' al,pha- 2C ant agoni sts of the

4 %smd f%@ﬁdlggﬂ%t%ﬁcef Flgsg‘?rmegp £89%%s di sorders or

present invention nay be use
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benefi ci al ,ﬂﬁm_ﬁégmgpaupg%eg&le%ﬁraltct,te the synptons of 31 OCT 2= 58 various
nent al di scz\r;‘;:lgglsmggosp;aga ed by stTesdOsEsp Fessangilike gfect, akeenpestiion,

45). '

EXPERIMENT VI: Prepulse inhibition of the startle reflex

20 Prepulse-inhibition (PPI) of a startle response refers to. the reduction in the

startle response caused by a low intensity non-startling stimulus (the prepulse) which
i1s presented shortly before the startle stimulus. PPI can be used as an operaﬁonal
measure of sensorimotor gating and appears to be present in all mammals, including
rats and humans (Swerdiow, N.R. et al., The archives of general psychiatry 51

25 (1994) 139-154). Normally functioning PPI can be disrupted by psychostimulants,

such as d-amphetamine or phencyclidine (PCP), and reversed by clinically effective
antipsychotics.

_In a previous study, alpha2C—KQ mutation was aSsoéiated with weakened PPI

whereas alpha2C-OE demonstrated increased PPL. In other words, the genetically

30  altered alpha2C-expression in mice was associated with changes in PP[ in a way

suggesting that an alpha2C-antagonist would decrease PP] (Scheinin, M. et al., Life
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di sorder, post- traumatic stress-disorder, and anxiety disorders

-addi tion, due to the novel and previously unpublished findings 01’3 1t HETSZ%
effects of t he present al pha2C ant agom 5S on the PCP -disrupted PPI, the
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di sorders asidne amtlagaimsn PCRbAiiptidnh6f the@pgor i not or gating deficits results
in sensory flooding and cognitive fragnentation causing dysfunction in
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chronic 5useremtl\dttypaad11’ﬂ’émga esagatdns fiedi Bhidf for sthrtle snﬂ‘ieSE(SRLIpREngRH’ gl macol ogy
(Berl) %é E 1-&2(1)@& 584 258), Hunti ngton s di sease kPnson's

di sease, di Frgs Undedt b’?s foundithat @hlpbﬂfi -hataganisth svend atsiexo hor nones
(such as pragernsgt méqbplcﬁ er. Further, the synptons
whi ch are usual Iy associ at ed th %m?% Eg‘SdYa%WGEP%Ct@r%ndl tions

i ncl ude, bwppesite tadhe hyputhesis haoed bmtrhusgeﬂﬁ:tsltMes URd H&H-O&lectiRUifHAY M 2,
agltatlon choti.c cognitiv ment (|nclud|n def|C|tS|nth|nk|ng
20 and spe %Onlégﬁqpﬂ“%?ﬁd?mgﬁﬁ Ahen w. wWitintbeudi ng
deliriuo selzswvd Apksd Mhrithedisis Hti i.ng.ar al cohol or
drug abuse. These t’syrrpton% may al g@egéles%é&eﬁ&%hh%ﬁ?% "\Qh  1BERSHT; thhal

ci r cunst ané@stle reflex perplie, startigrvitipuniprépisasy@igiredyn mast ers or during

transportation. Due to their sel ect|V|ty of action, the al pha-2C

ant agoni sts of ss or.no updesirable side-effects
attributed to nglﬂgse {l-l;ve aF‘ﬁ%aDZ egm ‘é‘dh‘ﬁ§mpt%r§bﬁwé§atlth@$mmsm bl ood

pressure, gt arle&iasslﬁsdhs ﬂl@ha.’l&@él@&th@@ﬁocor rzf?bl'?{f%{p’ Hﬁ'len &b et
anxiety, and.startle r %g:gl vVity per se (Ruf u Rev
Phar macol {OIREBPD 89alp §e mﬁﬂ%gowlsmmpmd aaﬁaﬁdmethalﬂwaﬁltlon can be

adm ni s er ggdiagdggg@ggh%@magg || t opi ga ar e terally by neans
of any pha9 ceutical forml at?lor}l&lagl%%eofn l&ggllkcf"?agaﬁ\ °P%ﬁ"F’brﬁhe and

cont ai ni ng ﬁ& ngdhalithe, Alpha(-antegenists didh dotcﬂecfeasenﬂﬂlaasl prbdhciéd' bt o th&VWTEL: i 7
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value of the now proposed usefulness of the compounds of the present invention.

The compounds according to the invention may be used to treat any disease or
20  condition wherein a]pha-2‘antagom'sts are indicated to be effective. The compounds
can also be used to reverse effects induced by alpha-2 agonists. Accordingly, the
compounds of the invention may be useful in the treatment of various disorders of
- the central nervous system (CNS), i.e. different neurological, psychiatric and
cognition disorders (such as depression, anxiety disorders, post traumatic stress
25  disorder, schizophrenia, Parkinson’s disease and other movement disorders).
Furthermore, they may be used in the treatment of various peripheral disorders, e. g

diabetes, orthostatic hypotensxon lipolytic disorders (such as obe51ty) Raynaud s

disease or both male and female sexual dysfunctions.

The selective alpha-2C antagonists of the present invention may be used for
30  the treatment of various disorders or conditions of CNS- -system where alpha-2C

antagonists are indicated to be beneficial, for example, to alleviate the symptoms of




31 OCT 20, 59 pharmaceutically acceptable and effective anounts together
wi th pharmaceutically acceptable diluents, carriers, and/or exgilpigmy
known in the art. The nmanufacture of such phar maceutical formulations I's
well known in the art. The therapeutic dose to be given to a patient in
need of treatnent will vary 5 dependi ngs®n the conpound bei ng
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Accordi ngly, trahhﬁt&:)é&bé‘sad S dm nistration is fromb glkg to
100 ng/ kg per daly and l?1at f%fd%g{l%rgtoiiroé "dninistration fromo0.5 g/ kg to

10 ng/ kg for an lo adult mamral . The present invention further provides a

conpound of the M@édﬂwmrduortothcnmtmd previvaklly uhpe1RREd fiﬁ’dm%lé@ftﬁg al pha- 2
ases or

ant agoni gt . h d for the treatment of dis

condi ti or§15 V\,E%{:tté gﬁ*&ﬁi&? gﬂ TRRipgonigts on the B‘ﬁ%—é@‘umlﬂﬂoﬁnesaﬂ;ﬂxazare

i ndi cat ed t gelbetiwessimboun@s &n Ao hed “t of diseases or 15
condi tions of the central nervous syste%reatlt(islgorgrj{)rgl nditions associatedot hod a

t her apeut i c&flwcewrmtpx/ga@mmmfpammmomdda& aﬁdneoﬂd'w&ﬂtwﬁm? i?]
reatment. The us t'he

adm ni stere of such

conpounds og l{sﬁeﬁlloﬁo\? : %deéfcg[‘ls s ‘%%P&&b%ﬂd@&@déomveﬁngMnmobe used
for the abovmsmgcﬁysﬂmcﬁmmﬂteﬂh&@aﬁd Wil ! he art will
appreci ate th&gptﬁé enbodi nent s desc?| lgegﬁt?nngPﬂﬁﬁsaJ%J aﬁ&if’?'&%{‘?‘% coul d be

nodi fi e (355 Betlgnitgddm s%quaqummm nmpmsmmsordeIhose skilled
in the art@ |nve not linmted to the
particul ar d#?gftgé%g en@@%}%@ﬁ% §;ﬂgm &89%@%@’5%@'@%\)@?8
nodi fi cat i oemlepsy psmﬂosud,ldm hﬁdﬁdaa o e of
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t he |nvent|ﬁH ﬁﬁ 1 Use
of a conpoufilioHF "FSP ?W‘““ﬁf@gﬁmsﬁ@ﬁ Dria.)et al., AsyMdopharmacology (Berl)

156(2-3) (2001) 234-258), Huntington’s disease, Parkinson’s disease, disorders
15 caused by fluctuation of the levels of sex hormones (such as premenstrual
syndrome), and panic disorder.

Further, the symptoms which are usually associated With above-mentioned
disorders or conditions include, but are not limited to, hallucination, delusion,
parathymia, agitation, psychotic cognitive impairment (including deficits in thinking

20  and speech), social withdrawal and withdrawal symptoms (including delirium)
associated with cessation of cigarette smoking or alcohol or drug abuse. These
symptoms may also be seen in animals in exceptional circumstances, for example,

during withdrawal from masters or during transportation.

Due to their selectivity of action, the alpha-2C antagdnis'ts of the invention
25  have less or no undesirable side-effects attributed to non-selective alpha?2-
antagonism, such as increases in blood pressure, heart rate, salival secretions,
gastrointestinal secretion, anxiety, and startie reactivity per se (Ruffolo, RR.J. et al.,
Annu Rev Pharmacol Toxicol 32.(1993) 243-279),

The compound of the invention can be administered for example enterally
30  topically or parenterally by means of any pharmaceutical formulation usefu) for said

administration, and containing at least one active compound of formula I in




XR3 RR7 4 R6 RS 5 wherein, Xis CRRR2', 0, Sor NRi Zis

-CHRg- (CH2) n- or a single bond; R is hydroxy, (C -C6)alkyl, (G4 C@Ta%xy
‘hal ogen, hal o(Cl-C6)al kyl, (Cl- C6)al koxy-CO-, CN, NO2, NH2, nono-

di (C1- C6) al kyl arri no or carboxyl; 10 R2 d R2" are |ndependently H, hydroxy
or (C1- CG)aIIﬁ g&kher with the carbon ring atons to

which they & F'éécﬁgﬁ aC%RfﬂQF%ﬁrf{}EWU gmopwtsitagather witl phaymadeGlicaly) alky1,
C2- Co6) al kenyd tﬁb&kﬂm& Carfsbpsa.

201 ceg al koxg(hm %:e)lan Effsi hydr%’%("@%ﬁ"@%’ﬁ&*&éf‘awww%@nmof

C7) cycl oal ky¥c rqf@m@s;e)lawfgmudywr(sm S&lldtroyn, inahy/hrt. aryl (C1- C6) al kyl

aryl oxy, 15 aryl (C 1-C6) al koxy, aryloxy(C 1-C6)al kyl, aryl (C 1-C6) al koxy(C

1- C6) al kyl, hal NH2 Cl- G6) al kyl , - di(C1
- 0B) ;?ky?/am ng (r)rgﬁ%ilh G %ﬁz% gse t&é’fﬂ@%%ﬁ?&ﬁ@@&%?éﬂ&@& wx(l)lrvar;(

C1- 06) a ky dep@ding(c@th |
(G 0oyl ko O cﬁ%’?‘;&fﬁ*&y Db CIAL los Bl R H !
- ©6) al koxy- C@/tw { beigp feriesy he parsylar I¢9hdltloabbmgmsdatedmmcu 0 thehfd a2

Co6) al kyl car I Cl Ce).a CT- C6) al k wherein the
said (C3- Cf g%"c{gﬁ@”?&@““ Pge B‘?%%Yd"nl“é%/ Wnﬁﬁmﬁﬂmttwmmh | or 2

subst i t uent Acemdingly, e aﬂemsa ﬂae hal ogen,
(C1- Co) al koxy, NHZgy Cl\l&g‘fi ge gﬁgag?ﬁ. onﬁﬂgf dg%&lgé%i‘?%é}g’]f&)rm a

bond bet weePéridag angd gt ﬁmpmntemél admmistrhhﬁyﬁafrﬁo 8 %kgifb .5 H
)a koxy é

hydroxy hydroxy(Cl Co6) al kyl, (C, -
Co) al koxy((,gdfgs(%%nv%b l; RWM'"'E" b" nlr Mjiy aL"~~ 31 OCT 2006 61 R5 is
H, hydroxy, (C, -06)alkyl, (C2-C6)alkenyl, (C, -C6)al koxy, (C, -

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
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
15 conditions of the central nervous system, is provided. In such a method a
therapeutically effective amount of a compound of the invenfion 1s administered to a
subject in need of such treatment. The use of the compounds of the invention for the

manufacture of a medicament to be used for the above indications is also provided

Those skilled in the art will appreciate that the embodiments described in this
20  application could be modified without departing from the broad inventive concept.
Those skilled in the art also understand that the invention 15 not limited to the
paniculgr disclosed embodir_nents, but is intended to also cover modifications to thé

embodiments that are within the spirit and scope of the invention.




C6) al koxy(C, -C6) al kyl, (C3-C7)cycloal kyl, (C3-C7)cycl oal kyl (C, -C6) al kyl,
aryl, aryl(C -0C6)alkyl, aryloxy, aryl (C -0C6)al koxy, aryl oxy(C, -C6)al kyl,
aryl (C, - ©6)al koxy(C, -C6)al kyl, hal o(C, -C6)al kyl, (C, -C6)alkyl -0 fr 2006
(C1-C6)alkyl-CO0 5 (C 1 -Co)al kyl, 6 _

(Cl1- C6) al koxy- COCLAIMS) al koxy( Cl1- C6) al Kyl , carbanoyl, nono- or

di (C, - C6) al kyl car banoyl, carboxyl or (C, -C6)al kyl-S-(C,-C6)al kyl, wherein
the said (C3-C7)cycloalkyl or aryl is unsubstituted or substituted with 1
or 2 substituents each independently being hydroxy, (C, -C6)alkyl, halogen,
(C -C6)al koxy, Ndde ofdcéthpod¥dof BFmid4 Ignd R5 form together with the carbon
ring atons to which they are 10 attached; a condensed five to seven
menber ed saturated carbocyclic ring substituted with 1 to 3 substituent(s)
R9 each independently being hydroxy, (C,-C6)alkyl, halogen, NH2, N2,
(C3-C7)cycl oal kyl , hydroxy(Cl-C6)al kyl, hg o(C, -C6)al kyl,

am no(C, -C6) al kyl, nono- or di(C, -C6)allcylan no, nono- or di(C, -

Co6) al kyl am no(C, - C6) al kyl, (C, - ) al koxy(C, - C6) al kyl,
carboxyl, 15 (C,-08)al kyl - CO-, 5, (C1-Cs) al koxy-CO-,

(C, -C6)al koxy-CO (C, - CR,anky nmoho- or di (C, -C6)al kyl car banoyl
or oxo; R6 is H, hydroxy, (C, - ' Xg) al koxy or

(C, -Co6)al koxy(C,-C6)al kyl or R6 for

which it is attached and the ring at ofRfo
H_hydroxy, (Cl-C8)alkyl, hydroxy(C, -Cayal k (CR,06) al koxy or (C, -

C6) al koxy(C, -C6)alkyl; R8 is H, hydroxy,%(Q ®) al kyl , hydroxy(C,

-Ce)al kyl, (C, -06)alkoxy or (C, - ©C6)al koRy(C, -C6)alkyl or, only when n
is 0, Ré and R8 Jkérsi, together with the carbon ring atons to which

t hey' are attached, a condensed five to seven nenbered saturated 25
carbocyclic ri ngX ifrSRBSf i @ul otNRe; substituted with 1 to 3 substituent(s)

(037 oycl oal | S CHFARRRIT ST ROPE har b c omyat by
CB) al Ky car banoy " or dxe B f oA DR S BT and B form,
rﬁ/gg ;)g ?/(k Ci' toi%;?ealwgm the carben rm)amm@wowmc_h-m;b Ia.;tiqh;g%ﬂct_’aﬁaﬁgr@cgmugﬁ) al koxy(
di (C, - c6§/ai' kyl aﬁsﬁaﬁc@%@#ﬁ@w?ﬁ{‘kﬂa @'g%@%@“y@r%ﬂkﬂ, (Ci-.
Cejalkoxy, (Ci-Ce)alkoxy(Ci-Ce)alkyl, hydroxy(Cy-Cs)alkoxy(C;-Cg)alkyl, (Cs-
Cy)cycloalkyl, (C;-C7)cycloa1kyl(C,-Cs)alkyl, aryl, aryl(C;-Cg)alkyl, aryloxy,
15 gryl(C,-Cs)alkoxy, aryloxy(C,-Cg)alkyl, ax*yl(C,-Cs)aIkO)gx(C,-Cs)chyl, halo(C,-
Co)alkyl, NHz, amino(C,-Ce)alkyl, mono- or di(C;-Cg)alkylamino,mono- or di(C,-
Cealkylamino(Cy-Ce)alkyl, (C-CeJalkyl-CO-, (Cy-CoJalkyl-CO-O-, (C-Cealkyl-
CO-O-(Ci-Co)alkyl, (Cy-Calkoxy-CO-, (C;-Ce)alkoxy-CO-(C;-Cglalkyl, (C,;-
Cé)alkoxy-CO-(C,-Cs)alkoxy(C,-Cﬁ)alkyl, carbamoyl, mono- or di(C,-
20 Ce)alkylcarbamoyl, carboxyl or (C,-Cg)alky}-S-(C;-Ce)alkyl, wherein the said (C;-
. Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2. substituents each
independently being hydroxy; (CrC's)alkyI', halogen, (Ci-Ce)alkoxy, NH,, CN or
NO,, or one of R3 or Ry and R together form a bond between the ﬁng atoms to

@]

which they are attached;

25 R4 is H, hydroxy, (C)-Ce)alkyl, hydroxy(C,-Cg)alkyl, (C:i-Cg)alkoxy or (C,-
Ce)alkoxy(C,-Ce)alkyl;




... 31 OCT 200g 62 (C 1-Co)al kyl-CO O (C 1-C6)al kyl, (C, -0C6)al koxy-CO,
(C, -Co)al koxy-CO(C 1- Co6)al kyl,

(C1- C6) al koxy- CO- (C, - C6) al koxy(Cl-C6)al kyl, carbanmoyl, nono- 3qr0gfr

(6) al kyl carbanoyl or carboxyl; R16 is Hgr (C 1-C6)al kyI 5 R7 and are

attached to the 0 e mis Oto 2; and

nisOorl, or a pﬁggsr?gc 6}%&@ kgg @1@ @é?“[y{ 2& gﬁ)@HﬁO"b’H&reof with the

provi so, t h@t)alkobtg(@)dﬁa)mlkyﬂd(G:;SC{)eycloa]kyl (C -C7)cycloa[lk){l(? I CQ“"‘P{ a’yfo ; th
uari or e

1,2,3,4,5, 1(b- Ee@g% roIOth|a3aazacyc ent a
manuf act ur e SRV ARIOKY s BYIE Es)al katiynanyloxy(C eComlitgle aryd(C, condi t i ons

wh t indjcated to b ful. 2.
The e of DKoy CRR, Raa ROOERELICT Clfih Sth S - Geeiv G050 The use
of a corfpoulfy: G@@l&;yld (CﬁgCt)alkany-O@ueCptsyaluajch -CORIk g C%%‘)Sglr E{qnbs 8& nis

0, R H, d | k hyd C1
oy oy AR50 Gl o e

Cl- C6 1 CO-

201 CG% al kg(‘fz )Gyd%%hgl Mﬂs '&tg&r%r o@é w‘Fg bfﬁﬁ%ﬁe% each

hydr oxy( C, leésp&nﬁwlyhnmg }Q’dl’oxyh@r-ﬁx)jalkyl%lcig@n %N ) al koxy,
R6 is H 1- R7 H,. (,Cl- | kyl d C 1-Cs)al kyl .
4, 1I'fle ugre o} agc%%n%gu cé%geglf%dv%&ﬁrﬁl(@g‘%fm@?ét E{lgﬁ(&yﬂe vvhea 2i nyRS
is H ap (Ghaciedab kyndenssd Ak th SevertmeribeRd si‘ﬁﬁg{t&f(c%g-&cygh %ﬁgl sl t,_}éds 5. The

or

use of a comn imd according to any one of clalns and R5

form toget’tk 4 ¢ pubstieay(s aﬁhngdmﬁmtlwéclzdglhyhrd)dyecc,ac algyt ached, a
condensed gi Hq{m 6. The use of a
conpound aCCéfl‘gCeil ng ﬁ;e éﬂg@ga@f %é’g oXy 6;6)% Brla(RaCanlyl, R toget her
forma bondlrbm(\ﬁe&t)alhﬁ mong- aidi(G -CHalidyizdind, oo bE d g&t ached or f orns
a bond bet e. ring ichif is attache terlngatomto
bdb\gaga?lmh 8W§Mh hed and th
whi ch R7 i (Cge #90Ce)alkoxy, (Ci-Ce)alkoxy(C,-Cs)alkyl, carboxyl,
15 (Ci-Ce)alkyl-CO-, (C;-Cg)alkyl-CO- O-, (C:i-Cg)alkoxy-CO-, (C,-CG)alkoxy-CO-(C,-
Ce)alkyl, carbamoyl mono- or di(C;- C,;)a]kylcarbamoyl OT 0X0;
Rs is H, hydroxy, (Ci-Ce)alkyl, (C;-Cs)alkoxy or (C-Colalkoxy(Cy-Co)alky]
or Rg forms a bond between the ring atom to which it is attached and the ring atom to
which R; is attached;

20 R7 is H, hydroxy, (CI-C5)alkyl hydroxy(C,-C(,)alkyl (Ci-Ce)alkoxy or (C,-
Cs)alkoxy( Ci-Ce)alkyl;

Rg is H hydroxy, (C;-C)alkyl, hydroxy(C,-Cg)alkyl, (Ci-Ce)alkoxy or (C;-
Ce)alkoxy(C,-Ce)alkyl or, only when n is 0, R; and Rg form, together with the carbon
ring atoms to which they are éttached, a condensed five to seven membered saturated

25  carbocyclic ring unsubstituted or substituted with 1. to 3 substituent(s) R,, each
independently being hydroxy, (C,-Cg)alkyl, halogen, NH,, NO,, (C5-Cy)cycloalkyl,
hydroxy(C,-Cg)alkyl, halo(C;-Cg)alkyl, amino(C,;-Cg)alkyl, mono- or di(C,-
Co)alkylamino, mono- or di(C;-Cs)alkylamino(C; -Cy)aliyl, (Cy-Cealkoxy, (C,-
Cs)alkoxy(C i -Cs)alkyl,. carboxyl, (C;-Cq)alkyl-CO-, (Ci-Ce)alkyl-CO-O-, (C-

30  Cg)alkoxy-CO-, (Cl-C(,)alkoxy-CO-(C,-Cs)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl or oxo;

Rys is H, (Ci-Cs)alkyl, (C-Ce)alkenyl, .hydroxy(C.-Cs).alkyl, (C,-
Cs)alkoxy(C,-Cg)alkyl, hydroxy(C, -Ce)alkoxy(C-Cg)alkyl, halo(C,-Cg)alkyl,
amino(C,-Cg)alkyl, mono- or di(C;-Cs)alkylamino(C;-Cg)alkyl, (Ci-Ce)alkyl-CO-,




63 7. The use of a conpound according to any one of clains 1 to 5, wherein
the conpound is

la-ethyl-1,2,3,4,6,7, 12 12b( 3- oct ahydr o-i ndol o[ 2, 3-a] qui nol i zi n- ﬁ1oPCT 2008
(1(3-ethyl-1,2,3,4,6,7,12, 12ba- octahydr%zlndolo[Z 3-aljquinolizin-l-yl)-meth

agglt émlxg; o.“ﬁ%%f'%Y§C§1§&1 qjjékgﬁz ?&ops)a Hroxy1E@h {E1-Es)alkoxy-CO-(C, -
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| 3- di aza- i ndealklyicarbagjqyhenearbéwydn- | -one. 8. The use of a conpound

according to cl a,m. Is CRRR2'. 10 9. The use of a conpound
according to cl Z$ Hm%‘ﬂ lg'lrs 0 10. The use of a compound accordi ng

to clai 1, vherRj dRj reSadfeatd trenbiPfinPhiom:CIRAYRC, Acoor di ng to any

one of clains | to 10, for the manufacture”o fbr t he
treatnent of a cmsli)pd@ﬁ #1d t he central nervous system diabetes,

orthostatic hyqul 3)5 NelyB | i polytic disorders, Raynaud's di sease or nmale
and fenmal e sexual dysfiunctions. 20 12. The use according to claim11,

wherein the di swrdqjhanﬁaaduacﬂmihamersmu?est&WEErSﬂEI, Wm%@{;%j;fs;??ﬂ%am ety

di sorders, thSt traunpti c_stress sord schi zopnreni a

di sease, SFRITPRYNG IS Peh b3, ‘Hﬁé@bd@xahmlﬁﬂmamwfcyalopm}mﬂ,@ﬁcor di ng
to any 1@ne fglfthglm c’n#e%;é%&{? Lankdl€ § T%EEI{"&%{?BP%TLS] .e of a nedcanent for

use as a selective al agoni R SCRSTATFORGItPBS | ai m 13

for the mmﬁca&magomtts af aipiis-QaidPsiiocéptorst 4 indida®@ tBBRLs Oy MENt @l di sorders
propagated by stress, Parkinson's disease, depression, negatlve synpt ons
of schizophrenia, attention deficit hyperactivity disorder, post- 30
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15 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, (Ci-Ce)alkyl, hydroxy(C,-Cg)alkyl, (C;-
Ce)alkoxy(C:-Cg)alkyl, (C3-Co)cycloalkyl, halo(C,-Cg)alkyl, (Ci-Ce)alkyl-CO-, (C;-
Ce)alkyl~-CO-O-(C;-Ce)alkyl, (C-Cg)alkoxy-CO- or (C;-Cs)alkoxy-CO-(C;-Cg)alkyl,
R4 is H, hydroxy, (C;-Cg)alky] or hydroxy(C 1-Ce)alkyl, Rs is H, hydroxy, (C;-

20 Cgalkyl or (C;-Cg)alkoxy, R¢ is H or (C1-Ce)alkyl and Ry is H, (C-Cg)alkyl or
hydroxy(C;-Cg)alkyl.

4. The use of a compound according to any one of claims 1.to 3, wherein R; is

H or (C,-Ce)alkyl and R, is hydroxy or hydroxy(C,-Cg)alkyl.

25
5. The use of a compound according to any one of claims 1 or 2, wherein R4 and
Rs form, together with the carbon ring atoms to which they are attached, a condensed
six membered saturated carbocyclic ring.

30 6. The use of a compound according to any one of claims 1 or 2, wherein R, and

R¢ together form a bond between the ring atoms to which they are attached or Ry

forms a bond between the ring atom to which it is attached and the ring atom to

which R is attached.




RBIA RR7 RA RE RS wherein, XisCRRR2',0orS; Zis -CHRs-(CH2)n- or a
single bond; 5 R is hydroxy, (C -Co6)alkyl, (C, -C6)al koxy, haI 09LM0cT

.hal o(C, -C6) al kyl, (C,- ©C6)al koxy-CO, CN, N2, NH2, nono- 2008
di (Cl-0C6) al kyI am no or carboxyl; R2 and ‘are i ndependent I y H, hydroxy or
(Q-Ce)al kyl, nd 0 with the carbon ring atons to
whi ch they dre aiﬁ'ﬁé’ﬁ 85250'339‘8@% &’%P%ﬁeﬁﬂalmyhmkwhe@ﬂntﬁ‘é) al kyl ,
(C2- C6) al keRynpolydiq - I - al k

(G - 06) al koxy (& - C6) az%tﬁyl ’ ’Q?“'o%(lc’:r%g)°ﬁj‘%&’g‘§?‘%t‘fd°%¥3m%m°k@- 1-ol,

C7) cycl oal k f-e@gB1 EB4641 1391 Jel-bGiahfeh ah L{Gh- y
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aryl (G, - Cg) T@bﬁy](@l‘:@?,ép-ﬂﬂbl} Wmﬂl@lladdﬁcﬁﬁ-& hlﬁoﬁik?x,l-am{l%m&gﬁl) E' |ky| ,
mono- or _di - m no, mono- or_ di - a am no a ,

(C, - CB) af kyﬁw’%ﬁ‘%‘a giaRpdreindelo]2 é@&qt@aphzmmyliﬁaewadrc | -0B) )a/u kyl
C5) al Koxy- OO TS 18y 3 IR Eor Eeekiydtp -5 03 peaipdenoisireiphenanthtes- | -

Co6) al kyl car bameyl| , carboxyl or (C1l -C6)alkyl-S-(C I -C6)alkyl, wherein the

said (C3- C7)cycloal kyl or aryl is unsubstituted or substituted with 1 or 2
substituents each independently being hydroxy (C 1 -Co6)al kyl, hal ogen,

(C -C6)al kogy, Nrig usgxf%rco?r%ommﬁcorﬁmgﬁ%)? aim], g&lﬁlgghggsd ESR;[ ggat hﬁ)r/d]; 8;37], ]

bond between the-ring ato

(C -C6)#l kyl, hydroxy(C, -C6) aI kyI (Cl-Co6)al koxy or (C, - Co6)al koxy(C,

- Co) al kyl ; 5 I s..H, hydr ox Co) al kyl, (C2-C6) al kenyl, (C, -C6)al koxy,
(C 25 C6)a koxyT‘a“S &1op Pou{léscw}legéq» elaikyl, wherein X is O

(C3-C7)cycl oal kyl (C, -C6) al kyl, aryl, aryl(C, -C6)alkyl, aryloxy,

aryl (Cl - C6) al kox %/ aryl oxy(Cl -C6) al kyI aryl (Cl - Co)al koxy(CI -C6) aI kyI

hal o( C, - C6) - ky| Theuse 068 catripphnda@rding €& thafeh ) a1 " . -0 - fie [~
~~~la~~... a~l~ " 31 OCT 20

15 11.  Theuse 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

system, diabetes, orthostatic hypotension, lipolytic disorders, Raynaud’s disease or

male and female sexual dysfunctions.

20 12 | The use according to claim 11, wherein the disorder of the central nervous

system 1s depression, anxiety disorders, post-traumatic stress disorder, schizophrenia,
Parkinson’s disease, or another movement disorder.

13.  Theuse of a compound according to any one of claims 1 to 10 for the

25  manufacture of 2 medicament for use as a selective alpha-2C antagonist.

14. The use according to claim 13 for the manufacture of a medicament for the
treatment of mental disorders propagated by stress, Parkinson’s disease, depression

negative symptoms of schizophrenia, attention deficit hyperactivity disorder, post-

30  traumatic stress-disorder, or anxiety disorders.

15. A compound of formula 1A




65 (C1-C6)al kyl, (Cl-C6)al koxy-CO (Cl1-C 6)al koxy(Cl-Co)al kyl 5 ar barmyl
nono- or di(C, -C6)al kyl carbanoyl, carboxyl or (Cl-C6)alkyl- gg)?ﬂbﬁ
wherein the said (C3-C7)cycloal kyl or aryl is unsubstitut ed or su t ed
with 1 or 2 substituents each independently being hydroxy, (C I -C6)alkyl,
hal ogen, (C, -C6)al koxy, NH2, CN or 5 N&#* or R4 and R5 form together with
the carbon ring atons to which they are attached, a condensed five to
seven nmenbered saturated carbocyclic ring substituted with 1 to 3
substituent (s) RO each independently bei ngR.Iaydr oxy, (C, -Co6)alkyl, hal ogen,
NH2, NO2, (C3-C7)cycl oal kyl, hydroxy(C Co) al kyl , hal o(C, - C6) al kyI

06 "

am no(C | -C6)al kyl, nono- or e ; rﬁas nono- or di (Cl 10

C6) al kyl am no( C, - C6) al kyg ,yf B (C - C6) al koxy( Cl1- C6) al kyl
carboxyl, (Cl-06)al kyl ~Ct, (1.5 | ( C1- C6) al koxy- CO-,

(C1- C6) al koxy-CO (C1- Co)al kyl, pnodz or di (C,- C6) al kyl car banoyl

or oxo; R6 is H, hydroxy, (C I -C6)al ky
(Cl-Co6)al koxy(Cl-C6)al kyl or R6 forns geen t he rlng atomto
which it is attached and the ring atom R Wi ch R7 i's attached; R7 is
H, hydroxy, (C 1 -Cb6) aI kyl , hydroxy(Cl- C6)R| kyl¢ (Cl - C6) al koxy or (CI-

C6) al koxy(C 1- Colgbiyl ; R8 is H, hydroxy, ((,5-06) al kyl, hydroxy(C, - C6) al kyl,
(C1-Co) al koxy or (Cl1- CG) al koxy(C, - C6)al kyl or, only when n is 0, R7 and R8
form together WKnhCRbR,’c@rdpS8n 20 ring atoms to which they are attached, a

condensed five ered saturated carbocyclic ring unsubstitut ed
or substituted ﬁf%aﬁ?%@?gwgﬁse%ﬁbegg R, 0. each independently being

hyd 5 (Cl-Co)Rl & |

hidigg(scg C6) aI)IElle m&%rglbag((ggfo%%) Wkﬁj\@’?ﬁl gi(i’c@{f%%aa}“%?k&"hf)%ﬂ &erdi(c, -

C6) al kyl ani GaalkapyreO- NdN@ZlNﬁﬁ,)mbﬂxgﬁlcardl(mémalﬁﬁl)aﬂiuwbn £6) al koxy, (Cl

25" 06) al koxy( G, | b Ik C.- C6) al kyl - CO- O,

(C1- )Cg) aﬁig&y géﬁ’a{%y ')Lpa?(f)lé%@'%&xd@’%a )§F6R%}kyl(%£&l§aﬁ§y’l %lorm,)no- or

di (C1- ©8) abgqthcravmmayhrhmh rmgmorﬁ’aﬁ whichh méﬁ}e Qﬁ)&w car al kenyl,
ky

lgr
hydr oxy( C1- C8) al Cl- ©8)al koxy(C | - roye ) al koxy(C
1- C6) al kyl, hal EI &B“}r&wy@ -G %f@é)ﬂkel))dl moxy(fﬁnﬁ}s)aﬂfyl (C,-

(Ci-0o) 8l E‘L‘?@d‘m&’% 3?“&“5 Ll B S konG Gl o ( c1-
((j:l6% ?:I:LE(yI . (aryckpbivk QMW&WIQWW@W@WWF BAMeyy . mono- or
awl(Cx-Cs)alkoxy, aryloxy(C:-Ce)alkyl, aryl(C,-Cs)alkoxy(C,-Cg)alkyl, halo(C, -
Ce)alkyl, NH,, amino(C;-Cs)alkyl, mono- or di(C,-Cs)alkylamino,mono- or di(C,-
Ce)alkylamino(C,;-Ce)alkyl, (C1-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-O-, (Ci-Ce)alkyl-

15 CO-O~(C;-Ce)alkyl, (C:-Cg)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C,-Cg)alkyl, (C;-
Cs)aIKOXY-CO'(Cl-Cs)alkoxy(Cl-Cs)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxy! or (Cx-Cs)alkyl-S-(C;-Cs)alkyl, wherein the said (C;-
Cr)eycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Cg)alkyl, halogen, (C,-Cg)alkoxy, NH,, CN or

20 NO,, oroneofR; or R and Rg together form a bond between the-ring atoms to
which they are attached;

- Co6) al ko

R4 15 H, hydroxy, (C,-Cg)alkyl, hydroxy(C,-Cg)alkyl, (C,-Cg)alkoxy or (C,-
- Cg)alkoxy(C,-Ce)alkyl;
Rs is H, hydroxy, (C,-Cé)alkyl, (C>-Ce)alkenyl, (C,-Cs)alkoxy, (C;-
25 Cealkoxy(C,-Ce)alkyl, (C3-Cy)cycloalkyl, (C3-C7)cycloalky1(C.—'C6)alkyl, aryl,
aryl(Cy-Ce)alkyl, aryloxy, aryl(C)-Ce)alkoxy, aryloxy(C,~Cg)alkyl, aryl(C,-
Ce)alkoxy(Ci-Ce)alkyl, halo(C,-Cg)alkyl, (C,-Cg)alkyl-CO-O-, (C1-Ce)alkyl-CO-O-




C6) al kyl car bamoyl or carboxyl; R16 is Hor (C -C6)al kyl; 31 OCT 200 66 R7
and R8 are attached to the carbon ring atonms, which are adjacent Elﬁé
and nis 0 or 1, or a pharmaceutically acceptable salt or ester t%ereof
with the provisos, that 5 a) when Xis Q mis 0 and.nis 0, then R3- RS

13, 34,5, 1155 RA I TRk RO Clinenic P ohlians 'Saaél%irmm or

1, 3, 4, 5, 6, 1di(0r-1% cdrbambyl IdarbddiyRof r
HUCP Ry SN gc&sasm*%@s@ﬁ I e e
benzol a] flu z)PY §P3 klélt(}{a"-ﬁd neuriubstitgted, & sebstititedeith Hyst Dsibistiflentshiasy 42a-

accoraing « pc ARy beRThIEE. €. GRIE halbaw K Lantkomporfia Cisur di ng to
claim 1% wNOgeomRam K fohfl, tofetionPitinie 34661 fh aofggtg%‘gﬂég% uherein Xis

S. 19. Aco ouncfl accardl n? to any one of clal fin R3is
?%/:(ir(c):gg/ I kzga(:% é ING it EPVpR @lemlﬁzed $apurated Ghrb%ycﬂilglzmgysﬁlﬁén@&}jal kyl ,

-C6) a i S
(Cl-08)al k%m?)r h{;’gbrrugxtg?é@ géléxglbk' em}l?%%%% UFd)%H@’Lt 0 any one
of (C::|6 ;;u Irri Islagen) BHWNEs £((- CRgcyébahmEﬁgm‘Qx ((:65 Fg?(m(rryp Lkél or (C
i al ko an is n
accordi ng t%’g ﬁﬁ{p'o%ré%"nﬁr ‘zct'§6)l"@<y mmemnncézbrah(d:,% form together
it 8 CERISSA DS CMEIMTIS, 1 o

menber ed saturated carbocyclic rin

of clains 1@:&)4@1-%6&@“&1%@/1@&@;1 (- Ck)ilkbxﬁd@t {U % @J@
e sl g A% 22 A g Olrpvergér:ﬂ@,ﬂqroyp) e O e e
Reis H, hydroxy, (Ci-Ce)alkyl, (C;-Cg)alkoxy or (C1-Ce)alkoxy(C,-Cg)alkyl
or Re forms a bond between the ring atom to which it is attached and the ring atom to
15 which Rj; is attached;
R; 1s H, hydroxy, (C;-Cg)alkyl, hydroxy(C;-Cs)alkyl, (C;-Ce)alkoxy or (C;-
- Celalkoxy(C,-Cg)alkyl;
Ry is Fohydroxy, (Ci-Celalkyl, hydroxy(C,-Cealkyl, (C-Ce)alkoxy or (Ci-
Ce)alkoxy(C;-Ce)alkyl or, only when n is 0, R, and Rg form, together with the carbon

20  ring atoms to which they are attached, a condensed five to seven membered saturated
carbocyclic ring unsubstituted 6r substituted with 1 to 3 substituent(“s) Ry¢.each
independently being hydroxy, (C,-Cs)alléyl, h.alogen, NH;, NO,, (C3-Cy)cycloalkyl,
hydroxy(C;-Cs)alkyl, halo(C,-Cs)alkyl, amino(C,-Cg)alkyl, mono- or di(C)-
Ce)alkylamino, mono- or di(C,—CQalkylamino(C,-C@a.lkyl, (C,~-Cg)alkoxy, (C,-

25 Cg)alkoxy(C,-Ce)alkyl, carboxyl, (C 1-Cs)alkyl-CO-, (C-Co)alkyl-CO-0-, (C;-
Ce)alkoxy-CO-, (Ci-Ce)alkoxy-CO-(C)-Cg)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoy! or oxo;

Ris is H, (Cy-Cg)alkyl, (C,-Cg)alkenyl, hydroxy(C;-Cg)alkyl, (C;-
Ce)alkoxy(C;-Cg)alkyl, hydroxy(C, -Ce)alkoxy(C,-Cg)alkyl, halo(C,-Cg)alkyl,

30  amino(C,;-Cg)alkyl, mono- or di(C,-Cs)alkylamino(Cx-Cﬁ)alkyl, (Ci-Ce)alkyl-CO-,
(C1-Ce)alkyl-CO-0-(C,-Cg)alkyl, (C1-Ce)alkoxy-CO-, (C;- -Cs)alkoxy-CO-(C;-
Ce)alkyl, (C;-Cs)alkoxy-CO-~(C;- -Ce)alkoxy(C;-Cg)alkyl, carbamoyl, mono- or dn(C,-
Ce)alkylcarbamoy! or carboxyl;

Ry¢ 1s H or (Cy-Cg)alkyl;




met hanol , (-)-(I a-Methyl- 1,3,4,5,6,11 b(3-hexahydro-2H 11-oxa-4a-aza-
benzo[ a] fl uoren=l -yl )-nmethanol, (+)-(1 a=Methyl-1,3,4,5,6, 11

b[i - hexahydro=2H1 |- oxa-4a-aza- benzo[ aJfl uoren-1-y])-nethanol, 31 0CT 2008
| a- 1 sopropyl .. 1,3,4,5,6,11b-Hexahydro- 2H 1

| - oxa- 4a- aza- ben r 1 Ib[ 3-hexahydro_2H 1
| 5 oxa-4a-aza- bggéﬂ(ﬁk% ?Ruag@gl#dlo‘% tPL @%r%é épﬁﬁto‘“? g'gngage adjacent;
| b[ 3=hexahydr o- 2ir-i8 Dto2pandia- aza- benzo[ a) f | uor en- 1-yl ) - met hanol ,
| - Met hyl -1a; 3, 4,86, ]DI b£¥3 hexahydr o- 2H 11- oxa- 4a- aza- benzo[ a) f 1 uor ene,
. (1- Hydr oxynet hy‘l“ 5,6, 11 b-hexahydro-2H 11-

4 b h hyl - | hyl
o 42, a2a,bensoh atagsaykan) kBRIIRl o LR TR L L 2P

Met hoxyrﬁet hyl - | aa)ret h!yhenX 18 O} nbist) AddRrid & ¥iednyrY leé'
benzo[ aJf | uor engwdg_ gf 1- Met hoxynet hyl - | a- met hyl - R8 n“a.@%iimﬁ?an%@s]y
| b13- hexahydr o- %EFloxa- 4a- aza- benzo[a]fl uorene
| a- Met hyl-1, 3, 4,8, 6, 1hbasias¥ I
4a-aza-benzo[ a] fllguor ene- |_§a€'EWO§ W%F I%%%é%)ﬁﬁlefmygf%aO‘th‘a‘3a‘aza'
| - Et hoxyr net hyl qyalonemth[wuﬂudrpﬂ: 4,54,6 6,11 b-hexahydfo-ZH-ll-ﬂua-4a-a}za
15

13 450 11 ba deEReES T2 R LS eyl i o
V1) mohanol, eriolaloferebindnchote 0 L ARSI %@ggmaﬁ 5 6 11

1- oxa- 4a- aza- benzo al fluoren-I” - t hanol";

ba- hexahydr o- 2 HaFa-peigefalilaorsng- lbmq)drnécidmemmester yl ) - met hanol ,
a-Ethyl-1,3,4,5,6,1 | ba-hexahydro-2H 1 | -oxa-4a- aza- benzo[a]fl uorene I
-carboxylic nethyl ester, |-Mthoxynethyl=l a-nethyl 20 1,3,4,5,6,11

ba- hexahydré: 2HA cémpomdcerindOamhai {, w&afé?ﬂ%sbﬁ 1 Methoxymet hyl - |
a-methyl-1,3,4,5, 6,1 | ba-hexahydro-2H I1- oxa- 4a- azd benzo[a]fl uor ene,

(+)-1-Met hoxymethyl - | a-nethyl- 1,3,4, 5 6 11 ba- hexahydro 2H
. 11- oxas 4a1aza- BegzRpdnk! 5 6,11 ba- hexahydro=2H1

| -oxa- 4a-aza- benzo[ a]tl uore Cetic acid
la- Met hyl -1, 3,4,5,6, 11b- 25 hexahydro 2H-I

| - 4 -b sl et hy) | a- Met hyl -
10)2(a3 2 2 eﬁz‘%@%‘k‘?%@%ﬁ&%&% 3, PV taqee{&m%ﬁ@ qgi n-|t-§;| ) - met hanol . 23.

A corrpound accor d| ng to any one of cl ains 15 to 22, wherein the conpound
is [()-(l g 5,6 11 bR- hexahydro- 2H-1I-oxa 4a=aza- 30
benzo[ a] f | %re °‘Vi5° AREAEINE 1o ARERDED! claifs ISHEES3Wh&eHh R} is hy@rcky,

20  (Ci-Ce)alkyl, hydroxy(C;-Cg)alkyl, (Cl-Cs)alkoxy(C;-Cs)alkyl, (C1-Ce)alkoxy-CO-
or (C:-Ce)alkyl-CO-O-(C;-Cg)alkyl and R is H, (C;-Cg)alkyl or hydroxy(C;-
Ce)alkyl.

20. A compound according to any one of claims 15 to 19, wherein R; is hydroxy.
25 hydroxy(C,-Cg¢)alkyl or (Ci-Ce)alkoxy(C,-Cg)alkyl and R, is (Ci-Ce)alkyl.

21. A compound according to any one of claims 15 to 18, wherein R4 and Rs-l
form, together with the carbon ring atoms to which they are attached, a condensed
six membered saturated carbocyclic ring.

30 | )
22. A compound according to any one of claims 15 to 21, wherein the compound
is 1a-Methyl-1,3,4,5,6,11b-hexahydro-2H-11 -0Xa-4a-aza-benzo[a)fluoren-1-ol, (la-
Methyl-1,3,4,5,6,11bB-hexahydro-2H-11 -0xa-4a-aza-benzo[a)fluoren-1-yl)-




24. A conpound according to any one of claims 15 to 22, wherein the
conpound is [(-)-Il-methoxynethyl-1 a-nmethyl-1,3,4,5;6, 1 ] bP-hexahydr o- oH 1
]- oxa-4a-aza- benzo[a] iluorene]. 5 25. A corrpound of formula | B3R16CRIfgg R3
XZR/I R4T? Rs "6 wherein, Xis NR2; 5 R2'is (CI-C6)alkyl; Zis
-CHRE- (CH2)n- or a single bond; R is h;&j’roxy, (CT-Co) al kyl, (C; -C6)al koxy,

hal ogen, hammm(‘r))dﬂuwcthﬁfﬁs 4@,54158%):%%’0—% uNgzwgggaal oo or

f“c(zccT:a)C6 |)§| qurf DutsRyicdFmes) o l<,>(i+) {2:1&? 60105 ) 4
al Ke o -
G o B 8B payarp 211

(CT-Co) al kox hydrox - C6) al
- C7) f:ycl oal ky%/i a(@ %ﬁ?B@ﬂB "R’)JI‘J(I qul khat-Isoproplyl-1,3/4y4, 6, FT5-5Hek ahyeh-

aryl oxy, a

ar§| (c¥ 6) %Wg%f(aé@%ﬁ)%aﬁ%é ?L"?T I%kajliiﬁmbﬁamxmdr&mﬂ-

-C6) al k PR~ 2 22 Fb efhiz, hkoy!

C6) Zi?kylydam dr?:( Claz?:g) al ﬁgﬁ‘%&gl %)(gpkéﬁyg?)%% (e '%’Il I%QFWWEZH{M -0Xa-
(o o o] 1 3 i 1

al kgx al kox a
car banoyl , rmno- %1817‘0%6%{“0&5&{ k@b’é y 1E45160MBtheRBhydro-2E -1 - ’
CT-C6) al k - C3- C7 I"oal | i

fjnsubs% ?t u%dgésgﬁa%ggg%cﬁtbmdg& S'He']’fe ; iaﬂ@’g’l‘ﬂéﬁbﬂ)ggﬁa&; néepgadg:lgll yI >

b hvdr i, bBe)exhk o v
ei ng y r dxy4,5601 ﬁ@) Yero- mup‘g’gg"“a(gnbgg%@l{t@gﬁénrh“ 11 ng g{ ons to >

together forma bo

one of 4 and
ahi ch oy Mot ce mRb 234 Syt i oy
hydr oxy ( CTb%)of‘J]h%rcné BTR A Y grhet%gx ?gﬁosxg 1lcgﬁ-h§a3hjcllr:¥zlﬂ-
‘11 -0xa-4a-aza-benzo[alfluorene, 1 a-Mcthyl-l ,3,4,5,6,11 ba-hexahy.dro-2H—1 1-oxa-
-4a-aza-benzo[a]ﬂuorene-_l-c_arboxylic acid ethy] ester, _I-Etlmxyrnethyl-lo.-methyl-
1,3,4,5,6,11bB-hexahydro-2H-1 1-oxaf4a-a.za—bcnzo[a]'ﬂuorcnc, (la-Methyl- |
15 .1,3,4,5,6,11ba-hexahydro-2H-1 1-'oxa-4a-aza-.benzo[a]ﬂuoren-l-yl)—methanol (-
(1o-Methyl-1,3,4,5,6,1 1bo-hexahydro-2E-1 1-oxa-4a-aza-benzo[a)fluoren-1-yl)-
methanol, (+)-( la—Methyl 1,3,4,5,6,11bcx- hcxa.hydro—ZH-l I-oxa-4z-aza-
-benzo[a]fluoren-1 1-yl)-methanol, le-Ethyl-1,3,4,5,6 llba-hexahydro-zH-l 1-oxa-4a-
| aza-benzo[a]ﬂuorene-l-carboxylic methy] ester, l-Methoxymethyl lu-methyl—
20 1,34,5,6,11ba-hexahydro-2H-11-oxa-4a- -aza-benzo[a)fluorene, (-)-1-
Methoxymethyl-la-methy‘l-l 3,4,5,6 ,1 Iba-hexahydro-2H- 11-oxa-4a-aza-
enzo[a]fluorene, (+)- l-Methoxym“thyl-la-methyl 1,3,4,5,6 ,11ba-hexahydro-2H-
11-0xa—4a-aza-b=nzo[ajﬂuorcnc (1a-Ethyl-1,3,4,5.6 »11ba-hexahydro-2H-11-0xa-
4a-aza-benzo[a)fluorene-1-yl)- -methanol, acetic acid la-Methyl-1,34,5 6 ,11bp-
25  hexahydro-2H-1 l-oxa—4a-aza-benzo[a]ﬂuoren -1-ylmethyl ester or ( la-Methyl-
1,2,34,6,7,12,1 2ba-octahydromdcno[2, 1 -a]qumohzm-l -yl)-methano].

23. A compound according to any one of claims 15 to 22, wherein the
compound is [(-)-(1a-methy}-1 »3,4.5,6,11bB-hexahyvdro-2H-1 1-o0xa-4a-aza-

30 benzo[a]ﬂuoren-l-yl)-.methanol].




R5 is H hydroxy, (C, -C6)alkyl, (C2-C6)alkenyl, (CT-C6)alkoxy, (CT 25
C6) al koxy(CT-C6) al kyl, (C3-C7)cycl oal kyl, (C3-C7)cycl oal kyl (CT- 56) | kyl ,
aryl, aryl (CT-C6)al kyl, aryloxy, aryl (CT-C6)al koxy, aryloxy(C, ‘?%T IZ%
aryl (CT- ©6)al koxy(C, -C6)al kyl, halo(£g-C6)allyl, (C -C6)alkyl-CO O,
(CT-C6)alicyl-CO O 31 OCT 2006 69 (C, -0C6)alkyl,

(C, - C6) al kor¥- C@GMPm)ialcmd(iyg(Dall@ﬁ:)labkylhxmsdandommyhrcxmmo- or

di (C, - C6)al box |, or ) C6)al kyl, wherein
the said @{ﬁ‘@{ qp%al’ﬁ ‘6%’“’%{’?{/? "LESMS?? @%ﬁ{hﬁj&ggpdga%gﬂlwt ed with I
or 2 substl oxrefid- szaelmho[a]mdepelndently bei ng hydroxy, (C, -C6)alkyl,

hal ogen, (C, -C6)atkoxy, NH2, CN or 5 NO2, or R4 and R5 form together with
t he carbén 2bng Atcompoung oﬁ/furmhlatmey are attached, a condensed five to
seven nenbered saturated carbocyclic rgpg substltut ed- with 1to 3
substituent(s) R9 each independently her ng }{1ydr oxy, (C, -Co6)al kyl, halogen,
NH2, NO2, (C3-C7)cycl oal kyl ydroxy & -)af kyl, hal o(C, - C6) al kyI

am no(C Co6) al kyl , nono- b) al Kiyl ami no, nono- or di (C, 10

C6) al kyl am no(C, - CG)a(Rk w. (C, -0C6)al koxy(C, - C6) al kyl,
carboxyl, (C, -08)al kyl - CO N C36) afkyl *£0 O, (& - C6) al koxy- CO-,

(C, - CG)aI koxy-CO-(C, - C6)al kyI cagba rono- or di(C, -C6)al kyl carbam)yl
or oxo; R6 is H, hydroxy, (C 1-C6) aﬁ C,~REC6) al koxy or (C, -C6)al koxy(C
1 -Ce)alkyl or R6 forns a bond betReen/thg ring atomto which it is
attached and the ring atomto 15 whicRs R7 I's attached; R7 is H, hydroxy,
(C, -086)alkyl, h%ﬂér@?ﬁY(C -C6)al kyl, (C, -C6)al koxy or (C,- C6)al koxy(C,
-C6)alkyl; R8 is droxy, (C,-C6)allcyl, hydroxy(C, -C6)alkyl,

(C, -Co)al koxy orX(IOI%\z;CG) al koxy(C,-CG) al kyl or, only when nis 0, R7 and R8
form together w (g:r_ Gﬁ% 20 ring atoms to which they are attached, a
condensed five to seven nenbered saturated carbocyclic ring unsubstitut ed
or substituted weihCHR«(CB3ubst singlebod) Ri o each independently being

ydr oy ( C, - 06) al Tyt PoeRf EPERRIR G M e MG Eiot 6, g (-
C6) al kyl ami-fa)alken&O-oENINOE, NG rminkybraiifChrélsBLyEa)ind kydarbax@d; - C6) al koxy, (Cl
RPN o e e S eI A
di (C - 08) aIQ&W@a}' lﬁ@w&ﬁalk@ﬁ"(@x&s)alkyl hydrory( u)alkoxy(cx Ce)alkyx, (Cs-

Cy)eycloalkyl, (C3-Co)cycloalkyl(Ci-Ce)alkyl, aryl, aryl(C;-Cg)alkyl, aryloxy,

aryl(C;-Cg)alkoxy, aryloxy(C;—Cs)alkyl, aryl(C;-Ce)alkoxy(C;-Ce)alkyl, halo(C,-

Cs)alkyl, NH;, amino(C;-Cg)alkyl, mono- or di(C;-Cg)alkylamino,monc- or di(C;-

C.s)_alkylamino(C,-Cﬁ)a.lkyl, (C1-Ceg)alkyl-CO-, (C)-Cy)alkyl-CO-0O-, (C,-Cﬁ)aﬂcyl-

15 CO-O-(Ci-Cejalkyl, (Ci-Celalkoxy-CO-, (C;-Cs)alkoxy-CO-(Ci-Cglalkyl, (C;-
- Cg)alkoxy-CO-~(C;-Cg)alkoxy(C,-Ce)alkyl, carbamoyl, mono- or di(C,-
Cs)alkylcarbamoyl, carboxy! or (C;-Cg)alkyl-S-(C;-Cg)alkyl, whérein the said (Cs-
Cy)cycloalkyl or aryl is unsubstituted or-substituted with 1 or 2 substituents each

ind:pcndaritly being hydroxy, (C;-Cg)alkyl, halogen, (C;-Cg)alkoxy, NH,, CN or
20 NO,, orone of R; or Rs and Re-together form 2 bond between the ring atoms to
which they are attached,
Ra4is H, hydroxy, (C;-Cgalkyl, hydroxy(C;-Ce)alkyl, (C1-Ce)alkoxy or (C;-
- Cg)alkoxy(C-Cg)alkyl;
Rs is H, hydroxy, (C;-Cgalkyl, (C;-Cs)alkenyl, (C;-Cg)alkoxy, (C;-
25 Cglalkoxy(Ci-Celalkyl, (C;-Ca)eycloaliyl, (C3-Cr)eycloalkyl(C)-Ce)alkyl, aryl,
aryl(C;-Ce)alkyl, aryloxy, aryl(C;-Cg)alkoxy, aryloxy(C;-Cs)alkyl, ary)(C;-
Celalkoxy(C,-Cglalkyl, halo(C;-CQalkﬂ, (C;-Ce)aliyl-CO-0-, (Cy-Cg)alicyl-CO-0O-




R1.5is H (C -C6)al kyl, (C2-C6)al kenyl, hydroxy(C, -C6)alkyl, (C -

C6) al koxy(GC, - C6) al kyl, hydroxy(C, - C6) al koxy(C, -C6)al kyl, hal o(C, -C6)al kyl,
.30 ami nb(Cl-C6)al kyl, nmono- or di(C, -C6)al kyl am no(C, -C6)al kyd1 0CT 2006

(G -C6)alkyl-CO, (C, -C6)alky]-COO (gg -C6)alkyl, (C -C6)al koxy-CO,

~ (C, -0C6)al G

Ec, - CB) Za?kg@;} %@‘@ (%6§§? %%‘(&7@9 1kAxy(GusCale) carbameyl. manogior ¢, -

C6) al ky! cardi@@qoag)amzlcaﬂfab@yylcarﬂakgl brs(Cti- @g)anm S-@6)- @L%udyl vehefe ﬁ%hé&f@o'\/' 70
R7 and R8 are attached to the carbon ring atons, which are adjacent
" sOt 02; ar@éideysioalkyl gf aryl jsrunsubstibuter oz Bubstituesbwith bl oz 2ssab$t1tamtse$¢her

< Hor et ot Pl AR AP ) ittt T Lt e T

12- Met hl - NOz,&rRa&namIorﬁzhogaha’rwdh the EetsUroirg dloma kSiWhithlthey &ie:;
1- Ethyl -12- net hyl - Q‘F 1.2, 12h- oct ahydr o-
i ndol o 2, 3 a&‘]aﬁftﬁdnBF? ensed @ %t%eé?fhmenlbzrqﬁieqaﬁwthca_rbgcwh@ ring 5abstitited 0.

t ahyd 0-
oot ahydr o- i o] & iRl EPly ehchpadrenthidibei e, for copuat
]I\-/Et2h3l 426371531|0%¢ Qdﬁ%hwjffzqudmawz e lnﬁéS)al;wE-hh g(t?—C 1
exahydr zi no i ndol e; ? -
Met h§| 2, 3@'@(2}11& %"}EXJ WBR%%?T 'Cﬁlaﬂwiqaﬂpﬁﬂﬁelr% o7 d§Gindol -| -yI) 15
met han e n
ret handh, Gl Brsiog}Chafof € t‘%ﬂ?‘*ﬁ”‘%b PRI R LabBRyD, |
oct ahyd(rj o- |(ﬁd616)?[119'l-:§3(}]. lq-’ém Gsﬁl;gwl-ﬁl(}@l. §C1p€&)plﬂ(01;]|y-d€mc{Cd G(iagilhg&)i-e‘ﬂ( (iql:,.. 220 A
a t9 shaim r ox a
hydr 833(01%‘ SO0y Bo %f&?ﬁ?ﬁ%ﬁ oM OLRRa i s K, (CL. Ch)al N
or hydroxy(C rR6(iBH, Rydtyky, (cz.tﬁ)am@ow,ogg)d]kagygf@ 00%)A1R0ARY: @gml cl ai ns
25 or 26, wherein the conpound
| a- Et hyl - 12’r#etfms qb@d@emeemzm@%ttewmt israttet e ang -the xing awim wi n- |
-01 or 425
a- Et hyl'> 12 wihish R i aasheds o 2 12b[i - oct ahydr o- i ndol of 2, 3- a) qui nol i zi n-1 - ol .
R7 is H, hydroxy, (C,-Ce)alkyl, hydroxy(C,-Ce)alkyl, (C_; -Ce¢)alkoxy or (C,-

Ce)alkoxy(C;-Cg)alkyl;
Rg is H,hydroxy, (C,-Cg)alkyl, hydroxy(C,;-Cg)alkyl, (Ci-Ce)alkoxy or (C)-
- Ce)alkoxy(C;-Cg)alkyl or, only when n is 0, R; and Rg form, together with the carbon

20 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) R, each
independently being hydroxy, (C;-Cs)alkyl, halogen, NH,, NO,, (C3-C7)cycloalkyl,
hydroxy(C;-Ce)alkyl, halo(C,-Cq)alkyl, amino(C;-Cg)alkyl, mono- or di(C;-
C¢)alkylamino, mono- or di(C;-Cs)alkylamino(C;-Cg)alkyl, (Ci-Ce)alkoxy, (C;-

25  Cg)alkoxy(C,-Ce)alkyl, carboxyl, (C;-Ce)alkyl-CO-, (C,-Cg)alkyl-CO-O-, (C;-
Celalkoxy-CO-, (C,-Cs)alkoxy-CO-(C-Ce)alkyl, carbamoyl, mono- or di(C;-

' Cﬁ)alkylbarbamoyl Or 0XO0;
R,s is H, (Ci-Cg)alkyl, (C2-Ce)alkenyl, hydroxy(C;-Ce)alkyl, (C-
Ce)alkoxy(C,-Ce)alkyl, hydroxy(C,-Ce)alkoxy(C;-Cs)alkyl, halo(C, -Ce)alkyl,

30 amin'o(C.-C.s)alkyl,. mono- or di(C,-Cg)alkylamino(C,-Cg)alkyl, (C1-Ce)alkyl-CO-,
(C;-Cs)alky]-CO-O-(Cl-Cs)alkyl, (Ci-Ce)alkoxy-CO-, (C,-Cg)alkoxy-CO-~(C;-
Ce)alkyl, (C,-Ce)alkoxy-CO-(C,-Cg)alkoxy(C,-Cg)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl or carboxyl;

Ry 1s H or (C,-Ce)alkyl;




28. A conpound of fornula ICR16 Ri's (RmXZIC RR7 (R9r R6)I_3
AMENDED S . JCET" 31 OCT YOO 71 wherein, Xis NR2; R2 is H E)HZHJS
-CHRg- (CH2)n- or- a single bond; n isO; RLis hydroxy, (C1-Co6) a‘? 2008
(C1- Co) al koxy, hal ogen, hal o(C, - CG) aI ky (C, - Co6)al koxy-CO, CN, NO2, NH2,

nmono- or di(C, - amnoorc R3 is H _ hydro OC6aIkI
(C2- 08) al klagm Cﬁ{&ﬂd&ﬂ‘ %%FQF‘R a(%‘l“ “&%a‘é@faw 'Gﬁym)l( acex(lt yalky
(C, -Co)al koxy(Clmqﬁ()&ngAnd hydroxy(Cl Co6) al koxy( G -C6) al kyl, (C3-

C7) cycl oal kyl, (C3-C7) cycl oal kyl (C, -C6)al kyl, aryl, aryl (C,-C6)alkyl,
aryl oxy, aryI ( a1 1s0aB)lal koxy, aryl oxy(C, C6) al kyl, aryl (C, -C6)al koxy(C,

-Co) al kyl, hal o(C NH2 -

di ()ci c%) al k§a1| Sﬁ?f%ﬁﬁsﬂ% Ei\fa‘H ta@é)s&%{)ﬁ‘ 5%’)&@%‘6& eesﬁggpqowsos that
C, - Co6)as kyl - CO &0sd 5 - Co) al kyl

(G 108l Koxy- OB e %%%%?’y@‘o%‘%%m&f?ﬁm PR oy - Al

C6) al koxy- CO- (C, - CBF OR‘&S -C6) al kyl, carbanmoyl, nono- or di(C, -

Co6) al kyl car bano erein the |
said (C3- C7) cyyt})ogﬁgkyp‘%éﬁ%g’i‘&ﬁg @EQ’SJE AR %gﬁ&y#%kﬂgglqﬁﬁh 1 or 2
substituents each a]qndmhzm;ehiﬁt&ylbm-mtﬂyy-dmxyﬁ 1,12, b ahigho- hal ogen,

(C1- C6) al koxy, NH2 Cg 51450 NCEZ\ toget her form a bond between

the ring atons to WAPOK guap n&ft:’t é‘@\‘e@l'yl i‘%’fqeﬁh}ﬁl 2386k, 12, - 06) al kyl ,

- (CL-06) g koxy or (seariyliintiortb Slafglindiibile; 12-Methyl-1,2,3,4,6,7,12,12b-
octahydro-mdolo[2,3-a]qu1nohzm- -ol; 2-(1-Ethyl-12-methyl-
1,2,3,4,6,7,12,12b-octahydro-indolo[2,3-a)quinolizin-1-yl)-ethanol; 11-
Methyl-2,3,5,6,11,11b-hexahydro- lHeihdol-izino[S,7-b']indole;'( 11- |

‘Methy}-2,3,5,6,11,11b-hexahydro-1H-indolizino[8, 7-bjindol-1-yl)-

15 methanol, (1,11-Diethy}-2,3,5,6,11,11b-hexahydro- 1H-indolizino[8,7-
bjindol-1-yl)-methanol or 3-(1-ethyl-12-methy}-1,2,3,4,6,7,12,12b-
octahydro-indolo[2,3-a}quinolizin-1-yl)-propionic acid methyl eéter.

26. A compound according to claim 25, wherein R; is hydroxy, (C;-Cs)alkyl,
.20 hydroxy(C;-Ce)alkyl or (C;-Ce)alkoxy(Ci-Ce)alkyl and Ry is H, (Ci-Cg)alkyl or -

hydroxy(C;-Cg)alkyl.

27. A compound according to any one of claims 25 ar 26,wherein the compouﬁd
is la-Ethyl-IZ—methvl-l 2,3,4,6,7 12bB-octahydro-indolo[2,3-a]quinolizin-1-o] or
25 lo-Ethyl-12-ethyl-1,2,3 4,6, 7 12bB octahydro-mdo]o[2,3-a]qumohzm-1—01

28. A compound of formula IC

IC

]1'—3

sy ..WF;.J— SETrmm———




or R6 forns a bond between the ring atomto which it is attached and the
ring atomto which R7 is attached; 25 R7 is H, hydroxy, (Cl-C6)alkyl,
hydroxy(Cl-C6)al kyl, (C1-C6)al koxy or (C, - C6)al koxy(C 1-C6) al k¥I0CTR)ggs
H, hydroxy, (C, -C6)al kyl, hydroxy(C, -C6)#q kyl, (Cl-C6)al koxy or (Cl-

C6) al koxy(C1-C6) al kyl or, only when n is 0, R7 and R8 form together with
the carbon ring atons to which they are attached, a condensed five to
seven nenbered swhereiat ed 30 carbocyclic ring unsubstituted or substituted
with 1 to 3 subsgi.tyent(s) R 9 each independently being hydroxy,

(C, -C6)al kyl, hatd 2 NH2, N2, (C3-C7)cycloal kyl, hydroxy(Cl-Cs6)al kyl,
hal o( C, - C6) al kylr, @m:no (C 1 -C6)al kyl, nono- or di(C - C6)al kyl am no,
nono- or di (C, -06?) al Kyl ani no( Cl1- C6) al kyl , (C1-C6)al koxy, (C, -

C6) al koRy( Cl- 06)7a1Sk§EﬂLﬁlec(é}Pbdlxwr,a s{r@le B6Rdyl kyl - CO-, (C, -C6)al kyl -CO O, (C,
31 OCT 200 72 %6%@ koxy- CO-, (Cl-C6)al koxy-CO (Cl1-C6)al kyl,

car banoyl , , nono- *di (C1l- C6)al kyl carbanmoyl or oxo; RO is hydroxy,

hal o(Cl - Coyal kol S mot e Cor e 1 rohtad e, b BRI L mono-
or di (Cl- CEsRIKaRYAEPNE{ISINOe Nk yonot Ot di(E) dlsaikylamirGlor carboxyl;
Lo & RSt ok s S i
_ _ | | , y08) al kyl ,
(a1 = o6y a1 e K TP AR PoPRISL R g St ey miag oo (oo
)15 O il Gt s B R SR,
R8 are att g@ﬁﬁ%f%“‘?@y{?@??‘&h?‘?r%y hTRO-, @i'@bﬁaﬂwlﬁfcék(ipad@mgcs)alhyﬁ- s 0to 2
and 1 15 LCOROIC, CPIRE fRpEmbHS-€0.Y RepRal £oR Al LS hereor
Ce)alkoxy-CO-(C,-Cg)alkoxy(C,;-Ce)alkyl, carbamoyl, mono- or di(C;-
Ce)alkylcarbamoyl, carboxyl or (Cy-Ce)alkyl-S-(C,-Cg)alkyl, wherein the said (Cs-
Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or 2 substituents each
independently being hydroxy, (C;-Ce)alkyl, halogen, (C;-Cg)alkoxy, NH,, CN or
20  NO, or R3 and Re together form a bond between the ring atoms to which they are
attached;
R is H, hydroxy, (C;-Ce)alkyl, (C1-Cg)alkoxy or (Ci-Ce)alkoxy(C;-Cg)alkyl
or R¢ forms a bond between the ring atom to which it is attached and the ring atom to
“which Ry is attached;
25 Ry is H, hydroxy, (C,-Ce)alkyl, hydroxy(C,;-Cg)alkyl, (Ci-Ce)alkoxy or (C,-
Ce)alkoxy(C,-Cg)alkyl;
Rg is H,hydroxy, (C;-Ce)alkyl, hydroxy(C,-Cg)alkyl, (Ci-Cg)alkoxy or (C,-
Ce)alkoxy(C,-Cq)alkyl or, only when n is 0, Ry and Rg form, together with the carbon
ring atoms to which they are attached, a condensed five to seven membered saturated
30  carbocyclic ring unsubstituted or substituted with 1 to 3 substituent(s) R;o each
independently being hydroxy, (C,-Cs)alkyl, halogen, NH,, NO,, (C3-Cr)cycloalkyl,
hydroxy(C;-Ce)alkyl, halo(C,;-Cg)alkyl, amino(C,;-Cg)alkyl, mono- or di(C,-
Cs)alkylamino, mono- or di(C,-Cs)alkylamino(C,-Cs)alkyl, (Ci-Ce)alkoxy, (C;-
Celalkoxy(Ci-Ce)alkyl, carboxyl, (C1-Cs)alkyl-CO-, (C;-Cs)alkyl-CO-O-, (C,-




20 the conpound-is not 10-nmethyl-5,7,7a,8,9, 10, 11,11

a, 1l b, 12- decahydr o- 6H- 6a, 12- di aza-i ndeno[ 1, 2-a] f| uor ene;
3- hydroxy-1, 2, 3,4,4a,5,6,7,8, 13, 13b, 13c- dodecahydr o- 31 0CT 2008
6a, 13- di aza-i ndeno[ 1, 2- c] phenant hr ene- 4- ¢& boxylic acid nethyl ester,

net hyl - 3-  et@yilkdx2CO-, (C;-Cg)alkoxy-CO-(C,-Ce)al ‘mono- or di(C- ’

a, 4,6, 7 12b, pbse hyd§0-3f—)|, S ) a3l carbpmoyl, mono- or GG oo

car boxyl at e; PSTPED@9£Q¥6,7,12b, 12c- oct ahydro- 3H, 12H-i ndol o[ 2, 3 25

gl cycl opent [ a] i nftgg' gﬂﬁ@@z@g@@%g ejé?%ycwg@eﬂpg, (C5-Cy)cycloalkyl, |

12c-ethyl -1, 3a, 4,6,

1, 2] i ndol i zihydfdky7C - s ' i | rdi ng-to claim28,
whet ein p. fL“"_"gjayS BT ehon ey Bmif OIS, ABEEI I S el kyl
30 30. AScorys H@%mm of gi(&mCadpllsyleming(&1Gs)4Byl0(C) 20, )alkby, O t he |

it |
conpound o .g:f)ﬁlléc?xfréc,:i-ggzaélfyfg%aégo&cgé,agﬁ:yaqgglm-gg-q Cafradllyr Gl () 2-
c] phenant hr égalkanyeCO-, (C;-Coalkoxy-CO-(C-Ce)alkyl, carbamoyl mpno- QLAUCYS ep ~SHEE T

1,2,3,4,5,6,7,8 13, 13b-decahydr o- 6a, 13- di aza-1 ndeno["1,
31 OCT 2006065;“2‘9%?35%%8%%0@:%, acetic acid:

draza: ndenol 1. 283 Brenahi e SFCORRERIbY AT Canon o
e e Gl T A MY L7
z PR (RLlo)f™M9-R aMRBOTE difiat-elatkylaming(Gire)alkyd (€2 Gsality)-CO-,
(Ci-Ce)alkyl-CO-0-(C;-Cg)alkyl, (C;-Cg)alkoxy-CO-, (C1-Ce)alkoxy-CO-(C;-
Copalkyl, (C1-Ce)alkoxy-CO-(C)-Ce)alkoxy(C)-Cealkyl, carbamoyl, mono- or di(C,-
Ce)alkylcarbamoyl or carboxyl;
15 Rys is H or (C-Cg)alkyl;
R4 apd Rg are attached to the carbon ring atoms, which are adjacent;
"m1is 0 to 2; and
rislto 3; _
| or a pharmaceutically acceptable salt and ester thereof, with the provisos, that
20  the compound is not 10-methyl-_f’l,7,7a,8,9,10,1 1,11a,11b,12-decahydro-6H-6a,12-
diaza—indeno[ 1 ,2-21] ﬂ_uorc_anc; 3-hydroxy-1,2,3,4,4a,5,6,7,8,13, 13b,13c-dodecahydro-
§a_,13-diaza-indeno[ 1,2-c]phenanthrene-4-carboxylic acid methyl ester; methyl-3-
| eth}.'l-' 1,2,3a,4,6,7,12b,12c-octahydro-3H, 1 2H—indolo[2,3-g]cyclopent[a]indoﬁziné-2--
carboxylate; methyl-l,2,3a,4,6,7,12b,12c-octahydro~3H,12H—indolo[2,3-
25 g]cyclopent[a]indolizine-2-ca.rboxylate or l2c-ethy1-l,33.,4,6,7_,12b,1-2c-octahydro-
cyclopent[1,2]indolizino[8,7-bJindol-3(2H)-one. '

29. A compound according to claim 28, wherein ris 1 and R; is H, hydroxy, (C)- |
Ce)alkyl or hydroxy(C,-Ce)alkyl.
30
3Q . A compound according to any one of claims 28 or 29, wherein the compound
is 3,4,4aB,5,6,_7,8_-,1_3, lBbB,_'1Bande;:ahydro-ZHfﬁ'a;13'-diaza-indéno[1,2-
clphenanthren-1-one, 1,2,3,4,5,6,7,8,13,13b-decahydro-6a,13-diaza-indeno[1,2-




Zis -CH(CH2)n-; nisO; Rl is hydroxy, (Cl-C6)alkyl, (Cl-C8)alkoxy,

hal ogen, hal o(Cl C6) al kyl, (Cl- ©C6)al koxy-CO-, CN, N2, NH2, m)no%g et 2
di (C1- C6) al kyl ami no or .carboxyl; 15. R3 is H, hydroxy, (Cl-C6)al 006
(C2- C6) ai kenyl , hydr oxy(Cl- C6) al kyl, (Cl- C6)al koxy,

(C1- C6) al koxy(Cl -Co6) al kyl , hydroxy(Cl-.Cg}al koxy(C1-C6)al kyl, ((-, 3-

C7) cycl oal kz¢ hefidmthrens, stﬂx@aéxanh i al

aryl oxy, ] I (C1- CGE al koxy, ary oxy@Pag Bid F 3/6[3 1§Jayh&8%caﬁ36&m_é<£{3_

aryl (Cl- Cp) énazwyc(em lc%):hmchgmhrdmal-g(@ter @&)cﬂmkad;d NH2, ami no( Cl-C6) al kyl ,

nmono- or di no- or di (Cl1 20 C6)al kyl am no( Cl-C6) al kyl ,
(Cl- CB) al kyﬁé:éé% ?ﬁ géﬁgnéﬁklﬁggdéceydocteeahMﬂa,@mmm@l 206) al ky!
(C1- Co) al ko, £ ‘mg koxy- CO (Cl- C6) al kyl, (Cl1-
C6) al koxy- C@S?g%ngg) aljl oXy%vl Co6) al kyl , car barmyl nono- or d| (C1-
C6) al kylsar banmoyl, carboxyl or (Cl-C6) aI kyl - S—(Cl- C6) al kyl , wherein the
said (C3- )cycloa | qQr .aryl is unsubstituted or substituted with 1 or 2
subst i tuengi eacft ?@gwgﬁgg‘h@ﬁm@bei ng hydroxy, (Cl-C6)alkyl, hal ogen,
(C1-C6)al koxy, NH2, CN or :1ME 1D:EQ ,SHEET 31 OCT 2 74 NO2, or one of R3
or R4 and R6 toget her forma bond betweenRt he ring atons to V\/mch t hey are
attached; R4 is H, _hydroxy, (Cl-C6)alkyl, hydroxy(C 1 -Co6)al kyl,
(C1- CG)aI koxy or (Cl- C6)al koxy(C i -C6) Rs is H, hydroxy, _
(C1-Co) al kyl, (C2- CG) al kenyl , Co6) al k 615 C6) al koxy( Cl1- Co6) al kyl ,
(C3-C7)cycl oal kyl , &g %}" al kyl, aryl, aryl (Cl-C6)al kyl,
aryl oxy, aryl (Cl- 06) al [ 5 aryl (C1- _
Co6) al koxy(d - C6) al kyl, hal o( C1- €
(C1- C6) al kyl - CO o- (Cl C6) al kyl, (ClfEGe)al koxy- CSs
yl, carbanoyl, nono- or 10 di (Cl C6) a|3ky apfiangy] ,. car boxyl or '
(G -Co6)al kyl -S-(C1-Co6) al kyl; wherein tRg said TJC?)cycl oal kyl or aryl is
unsubstituted or substituted with | or 2 Rubst}l?“t uents each independently
bei ng hydroxy, (Cl-C6)alkyl, hal ogen, (G -fIG) al koxy,  NH2, CN or NO2, or R4
and R5 form together with the carbon ring atons to which they are
attached, a condefsaf five to seven nmenbered saturated carbocyclic ring
substituted 15 wt to 3 substituent(s) R9 each independently being
hydr oxy, (C1- 06%15 25
10 R, is H; _
' Z is -CH-(CH,)n-;
nisQ;
Riis hydr oxy, (Ci-Ce)alkyl, (€ QCs)alkoxy, halogen, halo(C,-Cg)alkyl, (C,-
:Ce)alkoxy-CO-, CN, NO,, NH;, mono- or di(C;-Cg)alkylamino or carboxyl;

15. R; is H, hydroxy, (Cl-Cs)alkyl (C:-Ce)alkenyl, hydroxy(C,-Cg)alkyl, (C;-

Cs)alkoxy, (C1-Ce)alkoxy(C;-Cg)alkyl, hydroxy(C;- -Ce)alkoxy(C;-Cg)alkyl, (Ca-
C7)cycloa1ky1 (Cg-C-;)cycloall_cyl(C; -Ce)alkyl, aryl, ary)(C;-Cg)alkyl, aryloxy,
aryl(C,-Ce)alkoxy, aryloxy(C;-Ce)alkyl, aryl(C;-Ce)alkoxy(C;-Cs)alkyl, halo(C,-
Ce)alkyl, .NHz, a:nino(C;-Cs)alkyl, mono- or di(C,-Cs)glkylamino,mono— or di(C;-

20 Ce)alkylamino(C,-Cs)alkyl, (C;-Cg)alkyl-CO-, (Ci-Ce)alkyl-CO-O-, (C,-Cg)alkyl-
CO-0-(Cy-Ce)alkyl, (C,-Cgalkoxy-CO-, (C;-Cg)alkoxy-CO-(C;-Cg)alkyl, (Cx—
Ce)alkoxy-CO-(C;-Ce)alkoxy(C,-C)alkyl, carbamoyl, mono- or di(C;-

Ce)alkylcarbamoyl, carboxyl or (Ci-Ce)alkyl-S-(C-Cg)alkyl, wherein the said (Cs-
Cy)cycloalkyl or aryl is unsubstituted or substituted with 1 or2 substi'tueﬁts ca;:h

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

D4




hal ogen, NH2, NO2, (C3-C7)cycloal kyl, hydroxy(Cl-C6)al kyl,

hal o( C1- C6) al kyl, am no(Cl-C6)al kyl, nono- or di (G -C6)al kyl argp%CTn%-
~or di (Cl- Co6)al kylam no(C1-C6)al kyl, (Cl C6) al koxy,

(C1- Co) al koxy(Ci CG) al kyl , carboxyl, -C6) al kyl -CO-, (C1-C6)al kyl -CO O,

(C1- Co) al k y: COx (C ar banmoyl nono- or

di (Cl- 06) al % -CLPB ?%%&'fgﬁ‘ ?hé" i?"%%?‘gsﬁkﬁf%m&e@pmams to '

( C1- C6) a] kaxbictpthe %m};aéd(oxy(d C6)al kyl or R6 forms a bond between the
ring atomto which it is attached and the ring atomto which R7 is

attached; Rio i KatigHs Bydroxy,dC: €5)alkydyhydroxy(6g€is)alky(C, MBalkoxy or (C;-

(&3-C7) cycl roxy(Cl Co6) al kyl , hal o( Cl1-C6) al kyl
am no( Cl- ngiil@%}'(c'né%?a gr di (C1- Co)al kyI am no, nono- or

“di (C1- C8) al kyl amslmﬂglyﬂﬁﬂ(@-lcs)du@lKC;@%)&II(&W{ Cyi 0x gq
C6) al koxy( Cl- )al¢<y car hoxyl 1- a8y ar'kyl -co O, (Cl-
CB) al koxy- E@alkqxgGi-Cophal, KG&QQMIP@“WI (@&fg)d&yloauwt(ﬂb@mwy,l arylpo- or

?Ic(zcclza) §|6 LE‘W C(E'?/dr ox%gwf' %é})')(aﬁ' iS5 ‘m‘?’é %”%@&é t@%%”gf’ﬁﬁrm kyl ,

%gg ?ngCéIUEﬁ)ledxb@owa’lH@haldéGl gg)am((@r Mzbiok l@mgﬁﬂp ej kyl,

(Cl- C6) al kﬁ(: é@a@fé égﬂh%&r& él C@éslls? Qst)@@yl c(aman@@) adowxpr CO- (CL : i
Carbamyl , Roh CORIAGIRN) ca)%ﬁﬁ?éé S A PR il

( C1- 06) al k{€i-Cheycleadkyi®r aryd naumanbsmdtedmrrsmsmawmmrm maib@ﬁfaentwﬁahah are
o) 2eerL fgPbieta e BBy 300, gﬁosqvaf@a&%‘éﬁ%%ihiﬁ‘;'@%véfﬁﬁft wble

1,2, 3, 4, 4aNg),forlR, ﬁlamslfanﬁstoga&eaa%ceﬁ@ugf,&ﬂhn%a omls%
|ndeno[2 1- a] phenanthrene; 1,2,3.,4,4a,5,6,11 eca Ao 4b 11-di aza

10 i ndeno[ 8ttached. Jirendansed SNe to sevepmiroxBerad &tlﬁattdztaﬂiﬁwpﬁ;h]:hngl substituted

- hydr ey P 10 3 yskingthf R e AP RGRE Bty a ot

- di aza- i ndbaioged, NHa] NOen@htOn)eyrtoaliayd siyapassh C - Cayalieh] Rl dr, - SRS ;
amino(C,-Ce)alkyl, mono- or di(C;-Cs)alkylamino, mono- or di(C,-
Ce)alkylamino(C,-Ce)alkyl, (C;-Cg)alkoxy, (Ci-Ce)alkoxy(C;-Ce)alkyl, carboxyl,
(C1-Cs)alkyl-CO-, (C,-Ce)alkyl-CO-O-, (C;-Cg)alkoxy-CO-, (C;-Cﬁ)alkoxy-CO-(Cl-

20 Cg)alkyl, carbamoyl mono- or di(C,-Cs)alkylcarbamoyl or oxo;

Re is H, hydroxy, (C,-Ce)alkyl, (C,-Cg)alkoxy or (Cy-Cg)alkoxy(C;-Ce)alkyl
or Rg forms a bond between the ring atom to which it is attached and the ring atom to
which Ry is attached;

) Ry is hydroxy, (C;-Ce)alkyl, halogen NH;, NO,, (C3-C7)cycloalkyl

25 hydroxy(C;-Cs)alkyl halo(C,-Cg)alkyl, ammo(C;-Cs)alkyl mono- or di(C;-
C6)alkylammo, mono- or di(C,-Ce)alkylamino(C,-Cs)alkyl, (Ci-Ce)alkoxy, (C;-
C6)alkoxy(C|-C5)alkyl carboxyl, (C,-Ce)alkyl-CO-, (C;-Cg)alkyl-CO-O-, (C;-
Ce)alkoxy-CO-, (C;-Ce)alkoxy-CO- (C, -Ce)alkyl, carbamoyl, mono- or di(C,-
Cg)alkylcarbamoyl or 0X0;

30 - RysisH, (C;- C5)alkyl (Cs- Cs)alkenyl hydroxy(C,- Cﬁ)alkyl Ci-
Cﬁ)alkoxy(Cl C_s)alkyl, hydroxy(C,-C6)alkoxy(C.-C5)alkyl, halo(C,-Cq)alkyl,
amino(Ci-Cs)alkyl, mono- or di(C)-Cg)alkylamino(C;-Ce)alkyl, (C,-Ce)alkyl-CO-,
(C,-Cg)alkyl-CO-O-(C,-Ce)alkyl, (C,-Cg)alkoxy-CO-, (Ci-Ceg)alkoxy-CO-(C;-




32. A conpound of formula IE RLI6 RRRIS (K)\THN X ~Z IF, R3 R? R4 R6 RS
15 wherein, Xis NR2;, R2is H Zis -CHRB-(CH2)n- or a single § %&6
i s hydroxy, (Cl-06)alkyl, (CI-C6)alkoxy, halogen, halo(Cl-Cé6)al kyI
~ ©6) al koxy- CO-, CN NC2, NH2 nmono- or di (Cl-C6)al kyl am no or carboxyl R3
I's H hydroxy, ikpl kyI C2 C6) al’enyl , hydroxy(Cl - C8) al kyI (Cl-
oy Sicerilin bert asindotiaion el

cy cl pal ky al kyl, ary ary al ky
aryl oxy, ?gﬁw&?a@% 15)8'%’ gr yl oxy(Cl - C6) al kyl ,
aryl (Cl - C6) al kopyf felH @R YE]- EYalicpal o( A - C6) al kyl, NH2 am no( Cl- C6) al kyl ,
nmono- or di (Cl-(6)al kyl am no, mono- or di (Cl- AN EN DEa - HEFT 31 OCT 2006
76 ©6) al kyl am n&¢@nd@a)ast aydched @ ﬂ@@ab@yﬁngﬂom(ﬁ&mﬂﬁ}@h&
(C, -086) IkyI C%g(gé C@)al kyl, (C 1-C6)al koxy-CO-, (Cl°- CG)aI koxy CO (C,
- C6) al kylI, %< CO(C C6) al koxy( Cl1- Cs) al kyI .car banoyl ,” nono-
or di(C, - 06) aI kyd &g panoyl, carboxyl or (Cl-C6)alkyl -S—(C, - C6) al kyI ,
wherein the said (C3 5 C7) cycl oal kyl or aryl is unsubstituted or
substituted wi tBrapbammceutinallytagesrtasbleaal and él!ﬂﬁ'ﬂbété@flw:m @ﬁr??& %%Rglggy,

0

(G, -06)al k ) CN ot 0 O O
b Fo. ¢ oolieieaeRPl i nd 32 SRR S8 I 1 Dt inseoat drotb i ity ar o
?tc t ac(::gedl kBﬂehﬁZHraWﬁ%m& @.2,900. 24 56 11, 1062008 afryetr 0 K ¥l
al kox
2 mdeno[Z l-a]phenanthrene 9-methoxy-1,2,3,4,42.5,6, 11,11b,12-decahydro-4b,1 1-
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[Z,1-'a]phenanthrene'—2-carboxylic acid methy] ester.

32." A-compound of formula IE

IE
15
‘wherein,
X is NRy;
R;is H;
Z is -CHRs-(CH,)n- ora single bond; -
go | - Ry is'hydroxy, (C;-Cs)alkyl, (C;-Cs)alkoxy, halogen, halo(C;-Cg)alkyl, (Cy-

C5)alkoxy-CO— CN, NO;, NH;, mono- or di(C,- -Cs)alkylamino or carboxyl;
R; is H, hydroxy, (C;-Cg)alkyl, (Cz-Cg)alkenyl, hydroxy(Cl-Cs)alkyl (Cs-
Ce)alkoxy, (C;-Cg)alkoxy(C,~-Cg)alkyl, hydroxy(C, -Ce)alkoxy(C;- C.;)alkyl (Cs-
| Cy)cycloalkyl, (Cg-C7)cycloalkyl(Cx-Cs)alkyl aryl, aryl(C,-Ce)alkyl, aryloxy,
25 ary](C,-Cs)alkoxy, aryloxy(C,-Cg)alkyl, aryl(C;-Cy)alkoxy(C;-Ce)alkyl, halo(C;- |
Ce)alkyl, NH,, amino(C;-Ca)al-kyl, mono- or di(C,-Cg)alkylamino,mono- or di(C,-




10 C6)al koxy(C, -C6)alkyl; R5 is H, 'hydroxy, (C -0C6)al kyl, (C2-0C6)al kenyl,
(C, -Co6)al koxy,. (C, - Co6)al koxy(C1-Co6)al kyl, (C3-C7)cycl oal kyl ,-
(C3-C7)cycloal kyl (C,-C6)al kyl, aryl, aryl(C -C6)al kyl, aryl ox

1, 91

aryl (Cl1- C6) al koxy, aryl oxy(C, -Cg) al kyI &yl (C - Co6)al koxy(CC S
(C, 05} al kog RGPl 5@%{*@?@9%&%&%&? Rl éﬁ e
di (C, - C6) al K0-Caf@aby)ylkyl; C@r—ﬁ@)audowaG)QI(CC@s)th%‘kly CoLEL vvher ein

the said I or a IS unsubstltuted or. su t| dted with 1
or 2 substi ﬁ?ﬁi‘é‘ Z(ééﬁe ‘E%@&B%‘én% Gagbamayl,argno- 0cdi(Cs) al kyl , hal ogen,
(C -Co)al ko r et her, W t. he carbon
ring atomns tcé)WhI ch they;? Are glopctggﬂﬁggl B%Cb%gmgg t’1"?/18 ‘Pﬁsaga&

menber e saCricyeloalkykortandyis hnmlbsmuu@dmx’mbstitute&dv:tw\l 6{:2 Iiubtsﬁtu%n%&éﬁ :\I&‘ge”t (s)
R9 h de dently, b ogen

(€35 C7) oyl BRERSTREYY beite ok %wmhaﬂeg@, (@gwm‘fi‘mi Nit;, CN or

&) ol kyi aﬁ"n“? E‘y“%‘émé’{m o % e R tobePhet ot BHE e R0 tnehine b1

car boxyl , 2wh(cl$th@69raak§qhed:o (C, - Cp) aI kyl -CO- O, (c C6) al koxy- CO-,

C, - C6) al k k - di (C, - C6) al kyl b I
(oo 1L TR G P ROtk sy o (™
(C - C6)nal koByalkoxw6) Cehalkyl; or R6 fornms a bond between the ring atomto -
which it is attached_and the ri SQlatomto which R7 is attached; 30 R7 is

3,6 ) hlygr ox%/ ( C1-Restpdl, ltwroxruy@nc& kyl, (ﬁ;-@s)e%tegm G?Ecambkgg,m,oz C(1 Ccé) el

al kox a [ oxy al ky
(Cl1- 06) a?/k%ﬁﬁalgrmf@ ﬁﬁ@éﬁ% )@fﬁ{f@ﬂr @C&wﬁm any, E?dand RS
f t t drel{ CiarlCk Jal 1(C-CaBioys attace a
cg:]g]ensce)gefé 9] hek\yhmryg;x{%q)g%g ll;a?ur at edm? @N@Phgﬁyﬁé

car bocyclic f;j‘i‘}ﬁ fs'l:ﬁg'ggat"ﬁ 3 CorCedalkxk [@uge)énﬁwl £0-0- ,t(Gn CC@alhysltCD@L@-nt (s)

Ri [ X en NH2, NO2,

( cg ?:?;ﬂ ?yc: oal k | %dyﬁcr:%%/(?%’ @é’éK@' %ﬂ kgr%%{@%%)g@) § Y inono- or

ani no( Cl - CeHié} d)alkpﬂgmbamgyhl c4BbxylCEY & mbﬂhﬂdm(cnﬂog)@ncyp Ii:vherem the said

di (Cl-C8) al

by al koxy @&2@3@% | nsutfthic b Eubiitied Wity Bor 2aybstiyntscmcd- | (C1-
. independently belng hydroxy, (Cl. Ce)alkyl, halogen, (C,-Cg)alkoxy, NH,, CN or

NO,, or Rs and Rs form, together with the carbon ring atoms to which they are

20  attached, a condensed five to seven membered saturated carbocyclic ring substituted
with 1 to 3 substituent(s) Ro each independently being hydroxy, (Cy-Cp)alkyl,
halpgen, NH;, NO,, (C;-'C7)cycloalky1, hydroxy(C,-Ce)alkyl, halo(C 1-Ce)alkyl,
amino(C;-Ce)alkyl, mono- or di(C,-Ce)alkylamino, mono- or di(C;-
Ce)alkylamino(C;-Cg)alkyl, (C,-Ce)alkoxy, (Ci-Co)alkoxy(C,-Cg)alkyl, carboxyl,

25 (C,—Cs)alkyl-CO-, (C1-Ce)alkyl-CO-O-, (C;-Cs)alkoxy-CO-, (Ci-Ce)alkoxy-CO-(C,-
C¢)alkyl, carbamoyl mono- or di(C,-Cg)alkylcarbamoyl or oxo;

Re is H, hydroxy, (C-Cg)alkyl, (Ci-Ce)alkoxy or (C;-C5)alkoxy(C;-C6)a1kyl
_or R forms a bond between the ring atom to which it is attached and the ring atom to
~which R is attached;

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

- Rg 1s H,hydroxy, (C;-Ce)alkyl, hydroxy(C;-Cs)alkyl, (C-Ce)alkoxy ot (Ci-
Ce)alkoxy(C,-Ce)alkyl or, only when n is 0, R; and Rg form, together with the carbon

ring atoms to which they are attached, a condensed five to seven membered saturated




C6) al koxy-CO-, (C -C6)al koxy-CO (Cl-C6)al kyl, carbarnoyl, nono- or di(Cl-
Co6) al kyl car banoyl or oxo; Ris is H (C-C6)alkyl, (C2- 06) al ke%I

hydr oxy(Cl - C6) al kyl, (C - C6)al koxy(Cl -C6)al kyl T 2008
hydr oxy(Cl - C6) al koxy(Cl - C6) al kyl, hal o(CkhyC6) al kyl, 10 am no(Cl - CG) al kyl ,

(G oy al ELF%‘S%‘?E**E‘%’%?%“&#@%%@W S RECES s%mea @ Rogcioo (c1-
ce) al kyl , (@dw@ﬂbbﬂngﬁyﬂmxma@mnmc&lai%}@ b O%g(rcgaig&]dfggyzno or

di (Cl- Co)a C R16 7 and
Ré(are at%a érgx?{)cbmﬁ@ E}B“??@ g:gyagfﬂn%mmlﬂfﬁ:xcﬁs)aﬂwl anpree @Adi(C,-m is 0 to 2;
and VST, " auaopmnmout! AL DORIRHARNS(EL Bl B iy (51 L

the prowso that the conpound |S™no

4,5,%,8 Cx};llmu(%ccﬂaﬂwt catholyl (@;4@@&1&9&@@ (C1-Cealkyl-CO-0-, (Cy-
azep| no[l %: i"?%k g@ §F4lb\]| §§ acetic aci
2,3,4,5,7, 8 3 ott Byt lallaay-GQebiirfegalicyl, zmbarnzybmando{asd,(c,--

4- le ndol - am;,tdaw IS:Fox@ 3,4,5,7,8,13,13b-oct ahydro- | H azepino]
| 1, 2] pyr| do | ndol €=2- [ phenyl met hoxy) met hyl | - or

|2 324 i ;] 8, 13, 1 bJSDHt %y@sblw(&diu)m&nyl hydroxy(Cy-C)
P¥-r

C
4- 4- h ok M dinyl]. 25 33. A
conpound ac%ﬁ rhcg%)gcf (S:bialngﬂn‘l"gdfoxmyéq)ﬁl Pﬁﬂp el nedhflgl%xﬁaami'lﬁ] 7,8,13,1
312 g(r:]t aulsmyczimehofﬂ?@@ef)ﬂkﬂQHon@oran(%lg’fzba ocfldtﬁ ﬂ@fﬁ S 6)ang\ylcgnrpound

i i
i ndol of 2, 3- é?]ﬁ ]@ﬁTCZQT%( Ci-Co)alkyl, (Cx-Cs)alkoxy-CO (C, Cs)alkox ~CO~(C;-

2 th | of 2, 3- I I
T S e 5 ML b o o
a] qui noI i m(ﬁ@ilkyiba:bémajd&mmwly}l 2,3,4,6,7,12,12b1- oct ahydr o-i ndol o[ 2, 3-

alquinolizin-I- %
(-)-1a-isopropy qis gr (C6Caallylii op[ i - oct ahydr oi ndol of 2, 3 AVENDED SHEET 31

OCT 209 78
()-la-i Sopr ops} R‘-}'aﬂ@g\'\;ﬁ}égat#c% iozgxffarb & WtBﬁnﬁdﬁT"Gsz%adJ%ﬁcqm nol i zi n-

1-01, 1(3- Isoprgpylo-t922a@d4 6,7,12,12b13- oct ahydml ndol of 2, 3-
a] qui nol i zi ne, Qés g-lsopropyl 1,2,3,4,6,
7,12, 12bp- oct ahydr 0-i ndol of 2, 3- a)qU|noI|2|n-.

or a pharmaceutically acceptable salt and ester thereof, with the prov1so thﬁt
the compound 1snot 2,3,4,5,7,8,13 »13b-octahydro-2,3-diethyl-1H-

20 azepino[l,21,2]pyrido[3,4-bJindole; acetic acid 2,3,4,5,7,8,13,13b-octahydro-1H-

%

azepino[1',2:1,2]pyrido[3,4-bJindol-2-ylmethyl ester; 2,3,4,5,7,8,13,13b-octahydro-
1H-azepino[1',2":1 ,2]pyrido[3,4-b]indole'—2.—[(phenylmethoxy)methyl]-or
2,34,5,7,8,13,13b-octahydro-1H-azepino[1 4,2':1,2]pyrido[3 »4-blindole-4-ethyl-2-
[(phenylmethoxy)methyl].
| 25
33. A compound according to claim 32, wherein the compound is

2,34,5,7,8,13,13b-octahydro-1H-azepino[1',2":] .2]pyrido[3,4-bJindole.

34. A compound which is 2B-Methoxy-1,2,3,4,6,7, 12,12ba-octahydro-

30 | mdolo[2 3-a)quinolizine, 2a-methoxy-1,2,3 4 ,6,7,12,12ba-octahydro- mdolo[2 3-
ajquinolizine, 1a-Ethyl-2a-methyl-1,2,3,4,6,7,12 »12bB-octahydro-indolo[2,3-
a]qumo]lzm l-ol, l1a- Isopropyl-1,2,3,4,6,7,12,12bB-oc_tahydro-mdolo[2,3~
ajquinolizin-1-ol, (-)-1a-isopropyl-l,2,3,4,6,7,12,12b[3-0ctahydroindolo[2,3-




| -yl)-nmethanol, (la- n-Propyl-1,2,3,4,6,7,12, 12b[ 3- oct ahydro-indolo[2,3 5
alquinolizin-l-yl)-nmethanol, 2-(l1a,2,3,4,6,7,12,12b[i-Cct ahy%rphi:{]dz%so[ 2; 3-
alquinolizin-1-yl)-butan-2-ol, -

1-(1, 2a, 3,4,6, 7,12, 12ba- Cct ahydr o-i ndol 07[82’ 3-

a] qui noli zin-2-yl)-propan-|-al, '

2- (1a, 2, 3, 4alguinoiziny 104, (thi-l grigenrepyins@Rdl.6.732,12bB-octahydroindolof2,3-

a] qui nol i zi

1-s- But yl - 1@5?%2%?9%3‘%%@?’%%%%ﬁ%ﬁ&%b@b@r%t@hwﬂ-mﬂpmmzi n-1-ol

1- Cycl ohex s 213 ol - N 3 i nol j.zi n-1-ol,
9- guor o- 1 g&]lqilg%rl%lprg/éf @lla 553%0&9%[,‘%3%8 2 1:% 6?%%’3@1}?8%?%%3%@0"2'“'

a] qui nol i zi iryl)-méthagola¢ b tnBropH- B2 3,446 9, 12, 185 -octahydro-indolo[2,3-

12b( 3- oct ahydr oi ndol o[ 2, 3-a] qui nol i zi n- 1-yl)-met hanol,

(-) - (1 aSMetaigrinelizing] -ylgnethamol 1246 @2.804,6/Tyid; kibBeOtahRird-indolo[2;3-

o o i By e S - 0B N Y 2 b hctabydro-irdiologs o
onanydr of Eldpip b2 Aok ol 2:(16,2.3.4.6,7,12.12bB-Opisydrorindalof,B-

(1on 5 4 lGEndhab g gt b I D)1 4 T B Betabydrgindolofa s 5 o)
(1, 2a, 3, 4, @Jqqingliz_imd(-eh 1@ycdtﬂpdybl,ﬂ,dcﬁ,éﬂ,lZ,leB-octa.hydroindolo 2,3-

[ 2, 3-a].qui ngli.zi p-2-yl)-propan-2-ol, (2a-Ethyl-1,2,3,4,6,7,12,12b(x-
ot oofr ABtiBpBzia- o AP chisaPipY L ARt ARG 13,1 20p-octahydro- mdoals. 5.

(2a-Ethyl-1:2.3 4.6 .7 12 12b(3 20 , , o

oct ahydr oi %&I@f’gf%‘lg-la?lq@l%gﬁ ﬂl'ﬁl—’%g'ﬂﬂ’z’ﬂr@tlI%Bﬁ'é’FfahydmmeIO[2,3-a]qmn0hzm-

(1- akt hyl - 1.)-Baebhdnol (121 40Mefiyl-1.2.3.4.6.7 bB- - 2 -

oct ahydr oi n o? o 2, 3- a](q)% nol i £z)nlyn 12yl ’rrét’hzo’}&/gﬁ- ggtgﬁdgmgé@g[%%hw ester,

1- ( 2a- et hylajquinolizin-1-yl)-methanol, (+)-(1a-Methyl-1,2,3,4,6,7,12,12bp-

..1,2,3,4,6,7,12, ,12b$x- oct ahydr.o-i ndol o[ 2, 3-a] qui-nol i zi n-2-yl ) .- et hanone,

| - (2a- et hypgtahydromdo o[2,3-a]qumo.hzm—l-yl)-methanol, (-_la-Et_hy!-l,4’6,7,.1 2,12bp-

%: (2’221 i? ﬁ;/ﬁe%ﬁ?&ﬂd&gfﬂ-)gﬁru(i)ﬂélngnqIlgig)gfn%t-haaLgll,Jnglal—ginrlléﬂ%}-'lyl ) - et hanol ,

-“2% (21331 f’hGi 7,22%24:6212m,mzb@hyﬁhwrbﬁﬂﬁio?i@+a§qes'heﬂiiﬂe,' (125,25, )7, Ppgpan- 2- ol,
-(3-éethy " e,

1, 2a, 3a, 4, Ocrhydroindpdo@et-alqpinadizimziyl)eprdpan-ajod,uiliBel,3,4/6(7, £2, y3np- pr opan- 2- ol ,

3- ethyl - 2- et hyl.- 3,313,4,6,7,.12,12b[i - oct ahydr o- i ndol
Ez, 3-ea) éui ﬁ&%ﬁ?ﬁ‘&&?%ﬂ'ﬁwmvﬂﬂl)eﬁ_rﬁym- jolZ0gr! ykr1§213[14,g,7ﬁ2,12ba-
“or1 30, 4 _ 5 3. oL Lz ne.
0 ok i ot nyreiydrbinbeRU330ALaRNERG) Aol RIANA B2 848 Furagbei o 1
R-ol, Zd- ebirghydtomablvf?,3%)giindlizin3-yl)-methanol, (1-aEthyl-1.2, :49‘?’3’.1%%%‘

j3,4,6,7,12, 12ba- oct ahydr o-i ndol o[ 2, 3-a] qui nol i zi n" 30 nol ,
1- [ i - Hydr oRStARYdrgindplofpBtajquinglizia: 1 4yimethoky)-adiip-soidt ethyl dster, 1-(2a-ethyl-

i ndol o[ 2, 3; a]aui | zi.ne- 6] 3-carb lic acid nethyl ester, 31 2006 79
56,7, 7a[i . %33%370 {111,ﬁl?“'PCt%éﬁ"?gﬁz&WléW%ywmnazlaéﬁaﬁcthy\le[ |
1,2-a]fluo 4 i 1, 13cd. - Decahydr o
H 13- oxa oW RraS ara Gy s bd A nghohoinF SHEERG b-2a-etyt
2,3, 4, 4a( 31,3,34,8, 7812} Blbw- it dr S Rsn[ 81300 Joinb iz 008y B Bfhi-2-ol, 2-(3-ethyl-

25 1,20,30,4,6,7,12, 12ba-octahydro-indolo[2,3-d]quinolizin-2-yl)-propan-2-o_1, (3-

ethyl-2-methyl-1a,2[3,3B,4,6,7,12, 12bB-octahydro-indolo[2,3-a]quinolizin-1-yl)-

methanol, 3-ethyl-1,2-dimethy!-1c,2B,33,4,6,7,12,1 2bf-octahydro-indolo[2,3-

alquinolizine, 1,2-dimethyl-1,2,3,4,6,7,12,1 2bpB-octahydro-indolo[2,3-a]quinolizin-

1B-ol, (1-ethyl-2-methyl-1B,2B,3B,4,6,7,12,1 2ba-octahydro-indolo[2,3-a]quinolizin-
30  3-yl)-methanol, 1 -B-Hydroxymethyl-1-methyl-1,2,3,4,6,7,1 2,12bB-octahydro-

indolo[2,3-a]quinolizine-6B-carboxylic acid methyl ester,




I ndeno[ 1, 2- c] phenant hr ene,

2,3,4,4a(3,5,6,7,8, 13, 13b[ 3-decahydro-| H 6a, 13-di aza 5 i ndeno[ 31 oCT 200

1, 2-c] phenant hren-13c(3-0l, (-)-2,3,4,4ap,5,6,7,8,13, 13b[i -decahydro- EUQH-
6a, 13- di aza-i ndeno[ 1, 2- c] phenant hr en- 13cp9gol , '

+)-2, 3, 4,488, 5788,8,951 0,31 1384 b .68, 13- azas i,ndeno
(1, )2 c) phenant hr eﬁ,% 13C1[%i13(1)|1f13£ﬁ '(11;%?%@%?%851%&? %{ %% l%%?ilge‘gﬁw

| H 6a, 13- di aﬁm,am&mx,smszﬁaBpBMdymnmns-ol&da%zaﬁﬁ&?I&gi,29r
5,6,7,7a,11, 11b, 12- Decahydr o- 6a, 12-di aza-i ndeno[ 1, 2-a)fl uoren- 10 11 a-ol.

© 35. A phar nelpbarantbrenechpdstabi v, 7¢otaina. 3 BefiyDetatydms 1 Hadeoxoepesnd accor di ng

carrior - antHEROR R BEREINiEe 3bs Ao Bonb duh i htoreh ool ey, |antiast. cl ai ms

15 L0 54 | ohlafonBuchBihaREL.0 30, A FELpRd 00l Lrestont of 3

of the. treat Tt e 13018 T 3 B R B or i gt

claim 1. ' AdécENRIFGSHERT,13-diaza-indeno[1,2-c]phenanthren-13cp-ol, ' '
(2,3,4,4313;5,6;7,8,13;13b[3-Decahydro-1H-6a,139diaza-indeno[1,2-c]phena.nﬂ'1reny1)-
13cB-methanol or 5,6,7,7a,1 1,11b,12-Decahydro-6a, 12-diaza-indeno[1,2-a]fluoren-

10  1lla-ol : '

35. A pharmaceutical composition comprising at least one compound according
to any one of claims 15 to 3 and a pharmaceutically acceptable diluent, carrier
and/or excipient.

16
36. A compound according to _é.ny one of claims'15 to 34 for use as a

medicament.

37. A method for the treatment of a disease or condition where an antagonist of
20  alpha-2 adrenoceptors is indicated to be useful, which c'ompxises administering to a
mammal in need of the treatment an effective amount of at least one corripound

according to claim 1.




