-1- New am nopyrrol o[ 1, 2-al i ndol e and am nopyr-i dazi no[l, 6-al i ndol e
conpounds, a process for their preparation and pharnaceuti cal
conpositions containing them The present invention relates to new

am nopyrrol o[ 1, 2-a] i ndol e and am nopyri.dazi no[1,6- 5 a]indole
conpounds, to a process for their preparation and to pharmaceuti cal
conp05|tions contalnln daratur r. er
of exanpl es 89}’1‘8‘%@&%? léﬁdg uaﬁnr%gﬁr‘]} y%d? %@}é lgﬁfeg g&%ﬁg %33%&

case espeC|aIIy mnth t he pate@pr@ﬂggﬁﬁmﬁa&m@qxwauan454 583 whi ch
deals with vincam ne (neth

(3a, 14(3,16a)-(14. 15- d&*@@%m&ﬁ?@%@@%ﬁ%ﬁﬁ%ﬁa%nﬁh@o
carboxylate) and its conpounds for their vasodilatory properties. The
patent applications FR 2 433 528 and FR 2 381 048 present new

20, 21- di name Buseariadntion caapoO WSy anthopheolopipPlaliedtle end ERif®pR8Iaz46§1,6-
new 17-aza- 20, 21- di nor eburmaneni ne co ounds. Patent ap Ilca ion EP.O
658 557 dediefplssempnuiain® oyRsE YLD %ﬂli%faﬁ%a%@lﬁhﬁ eyiical RS NS
t he eburn%§§:§h§% h Patent application EP O 563 916 describes 1

H i ndol e- y exanecar boxani de conmpounds. In addition to the

fact that they are novel, the conpounds of the present invention

exhi bit very.val uabl e pharnacol ogi cal .properties. The ave been
shown to Gg»HBW@FF%P“WHgﬁdépggeSP ??BEFﬁ%Rﬁﬁ gf? ggWngnlebmnmm
sel ecti velgy,and Aok %etlh@%%éev 1p¥c1aﬂ_§h%v191r ﬁl%%ttedt @}S@d‘ﬁée@lﬂnr@ﬂ’a at £51 B®Y &vhich
especially to the conpounds of formula (1) Rs (R~)n ~y altd
R, 3 N Ydbdhlawith Ridamixe dndfsyl (20,143,160)-(14,15- dlhydro 14- hydroxy eburnamenine-14-
10 carboxylate) and its compounds for their vasodilatory properties. The patent applications
FR 2 433 528 and FR 2 381 048 present new 20,2 1-dinoreburnamenine compounds and the
application EP 0 287 468 new 17-aza-20,21-dinoreburnamenine compounds. Patent
application EP 0 658 557 describes eburnane compounds modifed in positions 14 and 15 of

the eburnane skeleton. Patent application EP 0 563 916 describes 1H-indole-

15 cyclohexanecarboxamide compounds.

In addition to the fact that they' are novel, the compounds of the present invention exhibit
very valuable pharmacological properties. They have been shown to be powerful inducers

of tyrosine hydroxylase, both selectively and non-selectively.

The present invention relates more especially to the compounds of formula (I):

R1 R6

Ro)g

20

wherein:



wherein: -2- a b Xrepresents COor NNCO Rlp R represents

hydr ogen, linear or branched (Cl-C6)al kyl, linear or branched
(C1-('6)am no- al kyl, linear or branched (C -C6)hydroxyal kyl,
aryl-(Gg-Co6)al kyl in which the alkyl nobety nmay be linear or
branched, 5 R2 represents hydrogen, |inear or branched (Cl-C6)al kyl,
| i near or branched (G - Cﬁ)anrno- alkﬁi, | i near or branched

(Cl - C6) hydr exyal-kyli @ fﬁ ogether with the carbon atons
carrying the e?%orm’sa cgrbon c rbgg;bond R3 represents hydrogen,

| i near or branched (G -Co6)al kyk, linear or branched (G -C6)arnino-.

al kyl, l'inear or branched (Cil- Cﬁ§hydroxyalkyl, 10 Ra represents
hydrogen, | i near or branched (G -C6)al kyl, |inear or branched
(Cl-C6)am no- al kyl, linear or branched (d -C6)hydroxyal kyl, or R3

and R4, t Bgetiresentailydrager, lomabonbrandied (Cafs)pikyd lisenyr Hrenghed (C;i-Co)amino-

(20" artbyh 1786 apeeef PG R Bt o Oaeonghith ot moiet

( C1- C6) al ik be IResFlor bRhchERr esent a hydrogen atom a group linear or
branched (CI-C6)al kyl, aryl- (C-C6)al kyl in which the al kyl noiety

may be Iinear or branched | i near or branched (C2-C6)al kenyl, |inear

or branch al .k a | inear al,k

subst’i t ut %§ﬁ3ﬂ§hgﬁnﬁﬁgéhﬁﬁﬁ?d%?mﬁg§a%b%§ﬁ’H@gF&armbran XéCrE§%nnno-
(CI-Cb)aImgyyhnynaigﬁﬁéhe (jd@@@@ﬁmg@mb[anched (Cl-Co6)al kenyl chain
substituted by the sane substituents as those 20 defined for the

al kyl chain or a linear or branched (CI-C6)aIkynyI chain substituted

by the n%sgn Iﬁgé { %ﬂ@ﬁthé Qﬁﬁ?rhéj[?{l{le ngd %‘g rthetnkI F%Llrb%ﬁ' al, on ¢ %ond

or, either oge er w n an rogen a
carrying them forma heterocycle havrng 5 6 or 7 ring nenbers
optionallﬁ‘substltuted by a group R12,

3 represents hydrogen, linear or branched (C;-Ce)alkyl, linear or branched (C;-Cg)amino-

alkyl, linear or branched (C;-Cg)hydroxyalkyl,

10 Ry represents hydrogen, linear or branched (C;-Ce)alkyl, linear or branched (C-Cs)amino-
alkyl, linear or branched (C;-C¢)hydroxyalkyl,

or Rz and Ry, together with the carbon atoms carrying them, form a carbon-carbon bond,
R;s represents hydrogen, linear or branched (C;-Ce)alkyl,
R represents hydrogen, linear or branched (C;-Ce)alkyl,

15 R;, Rg represent a hydrogen atom, a group linear or branched (C;-Ce)alkyl, aryl-
(C1-Ce)alkyl in which the alkyl moiety may be linear or branched, linear or branched
(C2-Cy)alkenyl, linear or branched (C,-Cg)alkynyl, a linear or branched (C;-Ce)alkyl chain
substituted by one or more hydroxy, cyano, linear or branched (C1-Cy)alkoxy, NRi3R 14, a
linear or branched (C;-Cg)alkenyl chain substituted by the same substituents as those

20 defined for the alkyl chain, or a linear or branched (C;-C¢)alkynyl chain substituted by the

same substituents as those defined for the alkyl chain,



or R6 and R7, together with the carbon and nitrogen atons carrying
them forma 5 heterocycle having 5, 6 or 7 ring nenbers, optionally
substituted by a group R11l, it being understood that of necessity
one, but only one, of the two groupings3~R5 and R5" or "R6 and R7"
together with the carbon and nitrogen atons carrying themforns a

het erocycl e having 5, 6 or 7 ring nenbers, optionally substituted by
~a group Rll, RO represents hydrogen, hal ogen, |linear or branched
(CI-C6)aIbyI | i near or branched 10 (CI-C6)aIkoxy, hydroxy, cyan,

it | hed ,(Cl - | NR15R16 |
or ' br anchEli it e8] Hhiceetharte MBertrbdt an by iseh SrowareY e DgandS o
one or m)h@(ero'a}’éié AXYing b1 ©16AT rlﬁg n@h@d&@sh Qgtll&rﬁﬂy oD sBheXYy a @fouRLPR16, n

represents an integer 0, 1, 2, O represents hydrogen,
| i near or obRanatkedy( @ge@&yawmtheman@m am niregeshaigme car(yieg theps, form a

| k
graﬁghed g@¥ﬁ§éﬁ B?WA%Pa%8h HH%E%mgﬁ%po yha aﬁSaVsuﬁh&iﬂ?%g(ﬁﬁ d?eg; o

branched (Cl-C6)al kyl chain substituted by one or nore halogen

atoms, one or nore groups hydroxy | i near or branched (G -C6) - .
al koxy, oftt rRresRAersiord that R pecegivcnenkyt oBY 9ngent the 410 grougines Re?ﬁd Rg" or

represent.@ - .or rﬁe%_e'%q?v%%gugarbﬁjo %eﬁlﬁjo en T oAk Léarr%ﬁcﬁeﬂaa%ltﬁ% a

i dentical of % fepresent a ogen Fom or ear

br anched ﬁ&%ﬁﬁﬁﬂéh&%hggl@up7nﬁ@nwnﬁkﬁsOWEMQHyGﬂﬁubﬁaiﬂﬁﬂ@nﬂ@ﬁh@r
different, represent a hydrogen atomor a linear or branched
(C1-C6) al kyl group or, together wth the nitrogen aton1carrying t hem

form an t it h [ 4 r
rembers ob i SRanTy L AR Y Y P CRE AT Sy ety
opt i mnal | yCeOphlkory,nydioxyl dyano] nigo dysheon aasdbed (d;-ChedlghaloalkphNR 1sR 16, or
sel ected from an oxygen a nltro tom R16, which
ey be |dér111t“F%¥eﬂr ORI {Gr o] e SURETAch Y BB aF o BFeT: Ghidighore
| i near Boananesd & émﬁﬁ&?&BMt@aka?Qﬁ}H&}Qra”Ched (C2-C6) al kenyl

to their e%antloners | ast er eoi <omers, N-oxi des, and al so addition
salts thereof with a pharmaceutically acceptable acid or base, 5

wher ei n: .
n represents an integer 0, 1, 2, 3 or 4,

Rio represents hydrogen, linear or branched (C;-Ce)alkyl, linear or branched (C;-Ce)-
15 alkenyl, aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched, linear or
branched (C;-Cg)polyhaloalkyl, or a linear or branched (C;-Ce)alkyl chain substituted by
one or more halogen atoms, one or more groups hydroxy, linear or branched (C;-C)-

alkoxy, or NR5R 4,

Ri1, Ry, which may be identical or different, represent a —COOT or —CH,O-U group
20 wherein T and U, which may be identical or different, represent a hydrogen atom or a

linear or branched (C;-Cg)alkyl group,

Ry3, Ris, which may be identical or different, represent a hydrogen atom or a linear or
branched (C;-Cg)alkyl group or, together with the nitrogen atom carrying them, form an
optionally substituted heterocycle having from 4 to 8 ring members optionally containing a
25 double bond in the heterocycle and optionally containing in the ring system a second

hetero atom selected from an oxygen atom and a nitrogen atom,



(3aSR, 4SR) - 3- benzyl - 4-et hyl - 2, 3, 3a, 4-t et rahydr obenzo[ b] pyri do[ 2, 3, 4-¢g
h] pyrrolizin- 5(1H)-one, -

pyrido[3',2':4,5]pyridazino[l, 6-a]indol--4(611)-one, -

6- met hyl pyrido[ 3", 2" :4,5] pyridazino[1l, 6-a]indol-5(611)-one. |0 -

6-met hyl -1, 2, 3, 4-tetrahydropyri do[ 3

2' . 4,5] pyridazino[l, 6-a]indol-5(611)-one, -

(4aR, 12bRRr,6-Rpt Wikch lad, i, dedical 2bdifiexabyrdprepyt b hefi®geR atody b pygraugdimiear
no[ 1, 6- a]-indo]-5 611§-one_ - | - et hyl -&a, ,

| Ob- di hy dros Pranghes) ik lineas or branghsd (FeColedkenyla] i ndol - 4(111) - one,

1- benzyl - 3a, | Ob-di hydro[1, 2, 3] triazolo[4',5" :3,4]pyrrolo[l, 2-a]indol -
4(1H) - one to tHi&r dnamioefyrdiaspaedisafiers,N-dxidesnbind also aadgitiomesalts therpdfewith a
or naphthyl group, hoth groups.optionally being substituted by one or
mor e hal o@’éﬁ“‘éﬁcﬁﬁ%ﬁaﬁﬁi%?e@?a%grﬁcﬂfg&ti’eisﬁear or branched (G -C6)al kyl or

| i near or branched (G -('6)alkoxy groups, a heterocycle having 5, 6

or 7 ring nenbers nmeans a saturated or unsaturated nonocyclic 20
groups haviwigrén: 6 or 7 sides and containing one or two hetero atons

sel ected fromnitrogen and oxy ;. pyrrolidine, piperjdine, aze e
and pyri dime Gy h’é‘?ﬁ“izéilﬁ‘é‘&ﬁ‘yg‘gB@%%Wéﬁ‘ﬁ‘@%@@h&ﬂ’td@gi>E§f¥§@6§ﬁ%@'
having from 54(1195’—0 cring nmenbers optionally containing one or nore
doubl e bonds in’the€ heterocycle and optionally containing in the
ring system pyrilfd244 Hgtyeidaziad[d-skhdd- b6t Forem an oxygen atom and a
nitrogen atom there 25 ma%{ébe menti oned, w t hout inplying any

limitatiom ®yreisipaidesd.25HibnrdraeollfyaluiodSO/h-9r azi ne and

ek Ui g ont ERE e BT DR Ay o o By Rer R g6 ARt o

i ncl udi ng on e ’secon perazine, "by on

i denti cal —Or(MRIIQBRFBImetEﬂOMD,S,%,%tlﬁiaﬁycﬁﬂwridﬂﬁﬁw:QB]@Eidﬁlﬁlﬁtﬂd,G—
(G -C6)al kyl, linear or branched (G -(.6)hydroxy- alkyl, |inear or
branched (C «l@syatK6Xyopai - C6) al kyl and |inear or branched

(G -C6)am no; al kyl, i 2 C L-am n e t] | e
Subst 1 1 ur ed by o6 Opuph e S B TS G BRI P 2r R i e
branched (Gi. |1 08/daHRSe 12,3 [frdizolb @,B(:B,zﬁp?ﬁafb { bejplbr-all /5eatr es
t hat may be %?g%zgﬂ]{slelgg{ irjldéylalco[rr’pf:n}nds o# forrr]u a ({). }Armng(I thge
phar ifaceutdocal foymaweieyithbingeritinds t here may be mentioned, without
inplying any limtation, hydrochloric acid, hydrobrom c acid,
sul phuric acid, phosphoric acid, acetic
aryl means a phenyl or naphthyl group, both groups optionally being substituted by one or

more halogen atoms, nitro, amino, linear or branched (C;-Cs)alkyl or linear or branched

(C1-Cg)alkoxy groups,

a heterocycle having 5, 6 or 7 ring members means a saturated or unsaturated monocyclic
20 group having 5, 6 or 7 sides and containing one or two hetero atoms selected from nitrogen

and oxygen; pyrrolidine, piperidine, azepane and pyridine may be mentioned,

as optionally substituted heterocycle having from 4 to 8 ring members optionally
containing one or more double bonds in the heterocycle and optionally containing in the
ring system a second hetero atom selected from an oxygen atom and a nitrogen atom, there
25 may be mentioned, without implying any limitation, pyrrolidine, piperidine, azepane,

piperazine and morpholine, wherein those heterocycles may optionally be substituted,



acid, trifluoroacctic acid, lactic acid, pyruvic acid, nialonic acid,
succinic acid, glutaric 10 acid, fumaric acid, tartaric acid, nmaleic
acid, citric acid, ascorbic acid, oxalic acid, nethanesul phonic
acid, canphoric acid, etc.. Anong the plsarmaceutically acceptable
bases there may be mentioned, without inplying any limtation,

sodi um hy%&é&ﬂg ’onQﬁ)é asshe! H}t@égﬂ %h{jgﬁ pl@&’&lﬁh@yg YR more identical or different

t ent - but yl'am ne, ysine etc. 5 An advant ageodus enbodi nent rel ates
to compou rgd@lpsfsefeoiredﬁ}m théarvdnéjrmchedQ[C ﬁﬁ@a]lkél: 1, lingdi erbrmmhe@ €C-Co)hydroxy-

identical or different e ato or

br anched a@@&é@ﬁ&%‘gfﬁﬁﬁﬁﬁj@ Caltlione R&a?@&ﬁiéiagiﬁgzé%"b et (aadeo
0 conpou %@#& r S&NvoAd I
hydr ogen at %1 2§g%ﬁgtEEr pS}t|cu|ng§§§£§1 O?ﬂﬁﬁg Fﬁ%@%ﬁfon g@hgggﬁsor

conpouinds differbarlmeheor(irinohbé (@i-0s)Rkyl gnodpR9, together with the carbon
atons carrying them form a carbon-carbon bond. R9 advantageously
represents a hydrogen atom n advantageously represents an integer

0. -6- Prefer Wds, Ry bOPrAER i ROUIMIENS off BfiMA
(1) wherei n(B gggdg%gag toéﬂ%ﬁg@%\%\}}{aﬁ t%;e ggr bOI’ll and ﬁ?fté)rgge% atoms@

carrying them forma heterocycle having 5. 6 or 7 ring nenbers and
and nore especi het er ocycl e Vi n rin nbers. Another . )
advantagedﬁ@o%%gﬁdﬁﬁﬁﬂgfﬁ?“gﬁémFﬁvgﬂ??8% qﬁ?%ﬁggqf @3Hg8@HH§Q§FHﬂPWH@
formul a (lahy 1imil¥38h q{y@r(%@kﬁ%%cﬂ7 hyd@8RIE hciWl SR a6RN, BRSLpARSL ac1c% acetic

ni trogen atons carryi'ng them forma heterocycle haV|ng 5, 6 or
ring membersl, anﬂuqroacetlesapeblla:itllcyacai hetreroaych endheni¢ ngids sp¢ange acid, glutaﬂc

nmenbers. Ev re es the i.nvention..rel ates to.the .fol
conp &inds a8 BFW{}F cf ratar(@{ éﬂgﬁ rpriilelgsﬁlg Ftrbchgnd, Iascorblc dcid,” oxd W agd

-methyl -1 rgetﬁ’arfésuﬂﬁh@mé-amﬁ danhdic Rei@cdi@hydropyrido[ 2', 3' : 3, 4] pyrrol o-
10 [1, 2-a]i ndol - 5-one, (4aSR, 11 aRS, 11bSR)-1-al |yl - 1 2,3,4,4a, 11,1

la, | | b- octahydropyrldo[Z' : 3, 4] pynol o[ 1, 2- a]i ndol - 5-one,
(4aSR 11 %S{Bglr} %‘8 pF%Rr%)acguch Iﬁ¥ccelpta% e%:lasés‘"tﬁér%%&a%fl bearherlt oned, without implying

b- oet ahyd
any limitation, sodium hydroxide, potassium hydroxide, triethylamine, fert-butylamine,

lysine etc..
15 An advantageous embodiment relates to compounds of formula (I) wherein Ry and Ry,
which may be identical or different, each represent a hydrogen atom or a linear or branched

(C1-Cyp)alkyl group.

Another advantageous embodiment relates to compounds of formula (I) wherein R; and R3

each represent a hydrogen atom.

20 Another particular aspect of the invention concerns compounds of formula (I) wherein R,

and Ry, together with the carbon atoms carrying them, form a carbon-carbon bond.
Ry advantageously represents a hydrogen atom.

n advantageously represents an integer 0.



[1,2-a]indol-5-0ne, 15

( aSR 11aSR, 11bRS) -1, 2, 3, 4, 4a, 11, 114, | | b- octahydro 1,6, 6a-triazabei zo
[a] fl uoren-5-one,

(4aSR, 11aSR, IIbRS)-(5-0x0-3,4,4a,11,1Ia6k|b-hexahydro-2H,5H—pyrido[2
,3'3,4]- pyrrolo[l,2-a]indol-1-yl)-acetonitrile, (3aSR 6aRS, |

QRS _)-' 4- re%}}’eld' &?}?ﬁ’po‘hﬂés &f % m'ver%nheﬁé %Bﬂﬁgé&ﬁd's?bf/ fBrmduld, (ﬂ) wherein Rs and Rg,

b-triazafl uorant hen- 2- one,
( 3a. RS, 6a8RethceR8h-tde qmbqnyanc( m&ogqrsatamaaammg Hmﬁyﬁm eheBrpcrcle, hamgtﬁr 6

e NS R e R o YRy M BB
pyrrolo[i, 2-a]indol -5-one, (4aSR

i aSR, IleS) 9-fluoro-1,2,3,4,4a,11,1 | a,
| b- oct ahy dmothgr radi@[nzageeus aniadiyieniodlofhe imventign a3lpise 9 comppiends (of femula (D)

gsgct ;ﬁyg Wgﬁv}r} gg %13?&7, 40g %h%]vgﬁ };Hgl cé?[fgbo% egnad %1%1‘0%&& g@nls éarrymg them, form a

1, 9- di et Rnkrobydle Bading 8t 63Ny @ n%ﬁﬁiémlﬁ@i 2nd BoteJksAddtyr @hﬁbﬂoc?elaha\nﬁl@lﬁ-rﬁlg
- one, (I | aRS)-1, 9- dlnethyl 3,4,1 1,1 | a- hexahydropyr ido

[2',3 HFpﬁﬁﬁblo[l 2-a]indol -5-one, -7- (4aS, 1l aR, 1l bS)

1-aIIyI ,3,4,4a, 11, 11a, | | b- oct ahydr opyri do[ 2
3':3,4]pyrro|o[1,2-a]- i ndol -5-one., (4aR 1l1laS,1 |1hR)

]1- al | 3(; I l— 1 gge@nﬂre“@pé&aﬂi ahd hberowhabiyds apyeifaldf@ing 3ompod]deyf fatmild (12- a
- I ndol -5-one, 5

(3aRS, | SR, | &cRS) - 3- benzyl - 2, 3, 3a, 4, 10b, 10e- hexahydr obenzo[ b] pyri do[

2,3,4-gli lﬁﬁ?ﬁ?%)@?%%ﬁf-&%@y}ﬂF}?}éf},ﬁﬁ'ﬁﬁl 1488-obtahydropyrido[2',3':3,4]pyrrolo-

| bR) - 1- me

bRgCH?hYdE%Dwmhdakioma :3,4] pyrrolo[1,2- a]indol-5-one, (4aSR, | |

a R-1,2,3,4,4 |1, a, | | cta p”q

(2 3 3, WpraRTE Bl phdoh 23 dfes Iore,T 1 PRI HIopD e 1911 3 Alpymolol1 2-

bS) - 1- netg Ladk:2 §34 4a,11,1 | a, | |b-octahydropyri do

[2', ¥pyrro ' [1, 2- a]|ndol 5- one.
(4aSR,11aSR,11bRS)-1-methyl-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4 pyrrolo-

[1,2-a]indol-5-one,

15 (4aSR,11aSR,11bRS)-1,2,3,4,4a,11,11a,11b-octahydro-1,6,6a-triazabenzo[a]fluoren-5-one,
(4aSR,11aSR,11bRS)-(5-0x0-3,4,4a,11,11a,1 1b-hexahydro-2H,5 H-pyrido[2',3":3,4]-
pyrrolo[1,2-alindol-1-yl)-acetonitrile,
(3aSR,6aRS,10cRS)-4-propyl-(3a,4,5,6,6a,10c-hexahydro)-3/1-1,4,10b-triazafluoranthen-2-
one,

20 (3aRS,6aSR,10cRS)-4-propyl-(3a,4,5,6,6a,10c-hexahydro)-3/-1,4,10b-triazafluoranthen-2-
one,
(4aSR,11aRS,11bSR)-1-allyl-9-methoxy-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4]-
pyrrolo[1,2-alindol-5-one, 1 | '
(4aSR,11aSR,11bRS)-9-fluoro-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4]pyrrolo[1,2-

25 alindol-5-one,

(4aSR,11aSR,11bRS)-9-chloro-1-methyl-1,2,3,4,4a,11,11a,1 1b-octahydropyrido-
[2',3":3,4]pyrrolo[1,2-alindol-5-one,
1,9-dimethyl-1,2,3,4-tetrahydropyrido[2',3':3,4]pyrrolo[1,2-alindol-5-one,
(11aRS)-1,9-dimethyl-1,2,3,4,11,11a-hexahydropyrido[2',3":3,4]pyrrolo[1,2-a]indol-5-one,



The enantiomers, diastereoisoners, N-oxides, and the pharnmaceutically

acceptable 15 addition salts with an acid or base, of the preferred

conpounds constitute an integral part of the invention. The notation

(3aRS, 10bSR, | cRS) foll owed by the nane7ef the conpound signifies

E)hath the product obtained is a racemc m xture and accordingly that
ot h conf}jgunali r L 1 1fion 1 ' '3 -al-

(3aRS, | Obg%%l%%}ﬁ%@%abé}?z@%%%’g,lal,lg’éé.g)fgc- %ﬁ%’@é} o

, ﬁ 4- gh] - indyl-f-ohezi n-5(11) -one signifies that the product obtained,

the racem c _m xture, contains . .

(3R | oodl i d] BanES 34 .0 11, boc kB mp SR A S BRI 4G 4 5

, 4- gh] pyr 118dj-3ioRz, 5(1H)-one and

(3a8, | R, 1QcS) - 3- benzyl - 2, 3, 3a, 4, 10b, 10c- hexahydr obenzol[ b] pyri do-

E 2, 3,54- gh{3eREr16bSR. fe ) BHyenanle2, 3 28,4THb, INethaxiloydrqbeam b s do[ 2GRebr
3aS, 1R, 10¢S) f.allowed by the name of the conpound signifies that

t he produ@?r‘@l?')ﬂrﬁisﬁﬁ?’qn?’ an optically pure enanm)omer; fo? exanpl e:

(I aR | OS4299R)S,1 BBR)-1-methyl-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4]pyrrolo[1,2-

(3aS, | R | &) - 3-benzyl - 5 3, 3a, 4, 10b, | Cc- hexahydr obenzo[ h] -

pyri do[ 2, @liadodt3tgs rol i zi n-5(1H) - one signifies that the product

obt ai ned, , t Lcal i F il . 1A :

(3ar, | oos R PR LB 05 e T g Ptk om B o d pRToisH Pl

[ 2, 3w04- ghfopyrrolizin-5(1f1)-one or '

(3aS, 10bR, 10c8) - 3- benzyl - 2, 3, 3a, 4, 10b, 10c- hexahgldr o- .

benzo[ b] pifaRddaRa 18al-gietipyrlsld i Ard- 91 a4l bopiehy rep Al dre s Hpyaiedell-2-

enant i onecrl]ri}g)dozrsgon%nderst ood to nmean the optically pure enantioners of
spon

the corre i'ng racemic mixtures. 5 The present invention relates

also to a process for the preparation of conpounds of fornula (1),
which is characterised in that there is, used as starting naterial a
conpound &he §ngRHemars( |Jigsterpgisqagers RyPRIIRS 6&@) theRg{l %Wt\@y acceptable

15 addition salts with an acid or base, of the preferred compounds constitute an integral part

of the invention.

~ The notation (3aRS,10bSR,10cRS) followed by the name of the compound signifies that the
product obtained is a racemic mixture and accordingly that both configurations are
possible; for example:

20 (3aRS,10bSR,10¢cRS)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[ h]pyrido]2,3,4-gh]-
pyrrolizin-5(1H)-one signifies that the product obtained, the racemic mixture, contains
(3aR,10bS,10cR)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[h]pyrido[2,3,4-gh]pyrrolizin-
5(1H)-one and (3aS,10bR,10cS)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[b]pyrido-
[2,3,4-gh]pyrrolizin-5(1H)-one.

25 The notation (3aR,10bS,10¢R) or (3aS,10bR,10cS) followed by the name of the compound
signifies that the product obtained is an optically pure enantiomer; for example:
(3aR,10bS,10cR)- or (3aS,10bR,10cS)-3-benzyl-2,3,3a,4,10b,1 Oc-hexahydrobenzo[h]-
pyrido[2,3,4-gh]pyrrolizin-5(1H)-one signifies that the product obtained, the optically pure
enantiomer, is (3aR,10bS,10cR)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[b]pyrido-



Ra RR, MOC Ra wherein R, R2, R3, R4, R4, R6, R7, Rs, RO and n

are as defined for formula (1), R represents 10 a hydrogen atom a
nitroso, amno or tert-butyl carboxylate group, which conpound of
formula (11) is subjected to a cyclisati8on reaction in basic medi um

to vyield corrpounds of formula (1), which rmay be purified according

to a conv 40, r L -
nto € hel Boadd T e O g P R MR hyro
or base arbdnm[b]pgpﬂcb -fhaltghseparzat-86d H)nne. t heir i sonmers 15 according
to a conventional separation technique. An advantageous enbodi nent.

Ee} ates to a process for the preparation of conpounds of fornula

I/a),

R (RO)a N%%éﬁﬁférac{ a@%ﬁan@i\f?\ﬁfg?ga‘fng %Rc?&'ﬁgc?d f mE&H i F({)%tléelﬂy 7pd-?)13 e@m&leﬁ of
and n ar e tlascaebpadihg acerhiommtuaes 1), _g_ whi ch i s characteri sed in
that there is used as starting material a compound of formula (I11):

6 (R A NBoc wherein R6, RO and n are as defined for formula (1)
and Boc r e&ﬁ‘@&ﬁ@ 1§V6711%6£ @Hﬁéé' als® & E%ﬂ,saf& B QYBpar¥iinC bf | 'c§mp0unds of
reactedvm riisoprop borate i n anhydrous nmediumto yield

conmpound dérnfuda &mlmhl(:lh \s) chaR@:ter(sRil jrathBy( mbne) i uggdvhs, starNing material a cornpound of

formula (II):

a
MeOZC R,

wherein Ry, R, R3, Ry, Ry, Rs, R7, Rg, Rg and n are as defined for formula (I), R, represents

10 a hydrogen atom, a nitroso, amino or fert-butyl carboxylate group,

which compound of formula (IT) is subjected to a cyclisation reaction in basic medium to
yield compounds of formula (I), which may be purified according to a conventional
separation technique, are converted, if desired, into their additions salts with a
pharmaceutically acceptable acid or base and are optionally separated into their isomers

15 according to a conventional separation technique.

An advantageous embodiment relates to a process for the preparation of compounds of

formula (I/a), a particular case of the compounds of formula (I):

(R9)n

wherein Ry, Ry, Rs, Ry, Re, R7, Ro, Ry; and n are as defined for formula (I),



Boc wherein R6, R9, n and Boc are as defined hereinbefore, which is
reacted wth a compound of formula (V): Br N Rl2 10 Me02C Da
wherein R12 is as defined for fornmula (1), in the presence of a base
and tetrakis(triphenyl phosphine)palladigmto yield a conmpound of
formula (M): -10- R6 Rtz N (R9) (M), N Boc CO2Me wherein R6, RO,
R12, n and Boc are as defined hereinbefore, which conpound of
formula (VI) is subjected, - either to an al kylation reaction with a
conpound QhidhoisMbharatietibdd in SthER Thddal is( Mkdd) .as Whetiap nmRlefiahas catpooid of
t he meanings given for R7 as defined for formula (1) with the
except i onfamu Bllir ogen atom and Hal represents a hal ogen atom to
yield a conmpound of formula (MII1): R6 R7 I(r) NR12 (RO)™ N (V~)
Boc CO2Me 10 wherein R6, R 7, R9, R12, n and Boc are as defined

herei nbefore, which is subjected to a partRal reduction reaction with
hydrogen in the presence of

Ro); N (II),

N

\
Boc

wherein Rg, Ry and n are as defined for formula (I) and Boc represents a ferf-butyl
5 carboxylate group, which is reacted with triisopropyl borate in anhydrous medium to yield

a compound of formula (IV):

R,

(Ro)s N B(OH),  (1V),

N
\
Boc

wherein Rg, Ro, n and Boc are as defined hereinbefore, which is reacted with a compound
of formula (V):

Bro Ny R

v,
/
MeO,C
10

wherein Ry, is as defined for formula (1),
in the presence of a base and tetrakis(triphenylphosphine)palladium to yield a compound of

formula (VI):



triethylam ne and platinumoxide to yield a conmpound of formula (IX):
R6 R (R9)a N Rtz Boc COZMe wherein R6, R 7, RO, R12, n and Boc are
as defined hereinbefore, 15 which is subjected to reduction in the
presence of hydrochloric acid and sodi um - cyanoborohydride to yield a
conmpound of forrmula (X) having trans stereochemstry: -11- -6 R, /

li NR(Rg)n v tz (X) Ni 13oc CO2Mg, wher ein ﬁ@ R7, RO, R2, n
and Boc are as defined hereinbefore, fand S areg &s deflned for

formula (1) and Hy and HS have shend stry, which is
subj ected to a deprotecti \;n t g presence of )
trifluoroacetic acid to §§ bdla cor | a ﬂ), R R 7 H

NRL2 (RO>" ~~"r Nv (X) ,

R12 and n are as defi ned herelnbefore
Boc CO Me

erein R6, R7, RO,

wherein Rg, Rg, Ry», n and Boc are as defined hereinbefore,

which compound of formula (VI) is subjected,
- either to an alkylation reaction with a compound of formula (VII):
5 R'7 —Hal (VID),
wherein R';7 has all of the meanings given for R; as defined for formula (I) with the
exception o.f a hydrogen atom, and Hal represents a halogen atom,

to yield a compound of formula (VIII):

(Ro);
(VIID)

Boc co,Me

10 wherein R, R'7, Ro, Ry, n and Boc are as defined hereinbefore,
which is subjected to a partial reduction reaction with hydrogen in the presence of

triethylamine and platinum oxide to yield a compound of formula (IX):

R ,
6 ll{ 2
N R1 ,
®,); N
N | (1),
I
Boc o Me

wherein Rg, R'7, Rg, Rz, n and Boc are as defined hereinbefore,
15 which is subjected to reduction in the presence of hydrochloric acid and sodium

cyanoborohydride to yield a compound of formula (X) having frans stereochemistry:



which is subjected to a cyclisation reaction in the presence of a
borane- THF conplex and trifluoroacetic acid to yield a conpound of
formula (lal), a particular case of the conpounds of formula (1): R
R R RZH (RO, N R12 N (lal) , fi 10 ¢(}i-wherein R6, R7, R9, Rl12
and n are as defined hereinbefore and RL and R2 are as defined for
formula (1), - or to a reduction reagtion with hydrogen in the
presence of acetic acid and a rhodi um’ catal¥st to yi el d conpounds of
formulae (Xlla) and (XI1b) i g%icis,cis) 15
HHNHHN

?tRS; eOCh(eggft s NN ( (X1 1b
nr n n X Fayxy Xl | )
ereinbegore, (3, Y and

wherein R6, RO, Rl2, n and Boe-are
6 are as defined for fornmula (1) and HR @ant~H., have trans
stereochenistry in the conpound of Pefmulfat(Xlla) and cis
stereochem stry in the conmpound of formil&MexIIb) and Hy and Hs have
cis 5 stereochem stry in the conpounds of forrmulae (Xlla) and (Xl | b),
whi ch conmpounds of fornulae (Xlila) and (Xl Ib) are:

wherein Rg, R'7, Ro, Rys, n and Boc are as defined hereinbefore, y and & are as defined for

formula (I) and Hy and HS have frans stereochemistry, which is subjected to a deprotection

reaction in the presence of trifluoroacetic acid to yield a compound of formula (XI),

XD,

5
wherein Rg, R'7, Ro, Ri; and n are as defined hereinbefore,
which is subjected to a cyclisation reaction in the presence of a borane-THF complex and
trifluoroacetic acid to yield a compound of formula (Ia), a particular case of the
compounds of formula (I):
(Ial) )
10

wherein Rg, R'7, Rg, Ry; and n are as deﬁned hereinbefore and R; and R, are as defined for

formula (1),

- or to a reduction reaction with hydrogen in the presence of acetic acid and a rhodium
catalyst to yield compounds of formulae (XIIa) and (XIIb) having (frans, cis) and (cis,cis)

15 stereochemistry, respectively:



(r) reacted with a conpound of formula (VIl) as defined hereinbefore,
in the presence of a base, to yield conpounds of fornmulae (Xl I1la)
and (XIlIb): R6 NR12 6 / 12 HHN FINN (Rq) n (R9)~a N NIT Il Boc
C2Mc Boc CO2Me (XIlla) (XII1b) 10 wherein R6, R 7, RO, R12, n and
Boc are as defined hereinbefore, which conpounds of fornulae (Xl I1a)
and (XI11b) are: O placed in the ppesence of triflugfoacetic gcid to
yi el d conpounds of fornuitae (i3 2) /akd (XIVb) conmppund I@f foﬂ%ula
(I's) being a par cé%uibf e conpou r

R6 \Ri g
(Ta) (xS '
her ei nbef ore, ™ comnpound & ormul a (XT i u
cyclisation reaction in\thélprlesence of sodlun1hy§%
conpound of fornula (l0)Boa péKbN&ular case of the
formula (1): R6 R12 \ B HN

(X1la) (XIIb)

wherein Rg, Ro, Ris, n and Boc are as defined hereinbefore, 3, y and & are as defined for
formula (I) and Hp and H, have frans stereochemistry in the compound of formula (XIla)
and cis stereochemistry in the compound of formula (XIIb) and H, and Hs have cis

5 stereochemistry in the compounds of formulae (XIla) and (XIIb),
which compounds of formulae (XIIa) and (XIIb) are:

@ reacted with a compound of formula (VII) as defined hereinbefore, in the presence of a

base, to yield compounds of formulae (XIIla) and (X1IIb):

Ry);

(X1Ila) (XIITb)

10 wherein Rg, R'7, Rg, Ri2, n and Boc are as defined hereinbefore,
which compounds of formulae (XIIIa) and (XIIIb) are:
[ placed in the presence of trifluoroacetic acid to yield compounds of formulae (I2) and
(XIVb), compounds of formula (I) being a particular case of the compounds of

formula (I):



(Ry)e, pY (la3) , / N6 ~if Owherein R6, R7, RO, R12, and n are
as defined hereinbelore, or which compound of fornmula (Xllla) is:

(r) alternatively placed in the presence of sodium nethanolate in

nmet hanol to yield a 10 conpound of forfHa (XV): R R6 '~ Rig <ir
HHN (R9)(XV) , N Boc H CO M2 wherein R6. R 7, R9, R12, n and Boc
are as defined hereinbeforeg: which is subjected to a cypgl i sation
reaction in the presence Rf t7K|fI udgtgacetic acid to Wel e cBppound
of formula (Ia4), casé of the conpoundg mufa (1):
-14- R6 Rig H HX YERR
R12 and n afR)as her-e{ynhef or e, (RY oty of fr mul a,
(XIla) is: 0 al te i ' i

O
(Ia) (XIVb)

wherein Re, R'7, Ro, Ri2, and n are as defined hereinbefore,
which compound of formula (XIVb) is subjected to a cyclisation reaction in the presence
of sodium hydride to yield a compound of formula (I.3), a particular case of the compounds

5 of formula (I):

(Ry); (Iay)

wherein Rg, R'7, Ro, Ri2, and n are as defined hereinbefore,
or which compound of formula (XIlIa) is:
[0 alternatively placed in the presence of sodium methanolate in methanol to yield a

10 compound of formula (XV):

(XV),

wherein Rg, R'7, Ry, Ri, n and Boc are as defined hereinbefore,
which is subjected to a cyclisation reaction in the presence of trifluoroacetic acid to yield a

compound of formula (I.4), a particular case of the compounds of formula (I):



5 (XIllb) to yield a conpound of fornula (XVl): K K2 HLIN (RAl Y

(XVT)

NIl HCO®2M wherein R6, R9, R12 and n are as defi ned

her ei nbefore, which conmpound of fornula (XVlI) is: * dissolved in a
m xture of acetic acid and water and a-sediumnitrite solution to
yield a 10 conpound of formula (XVI1): R HR12 HHN(R9)11 Y

(XVI1)
herei nhefore, which is reacted in succg%si
formula (VI1) as defined hereinhefore, i

N NO Il CO2Me wherein R6, R9, RIZ and n are as defined

on Wi tR,a conpound of
\ zi hc and ammoni um

carbonate to yield a conpound m 1 @5),\a particular case t5
of the conpounds of formikg RAyR6 H Rizqh)H N (R9)~, R
(Ta,) N8 N H wherein R6, R and\ n aye as défined

her ei nbefore, or which conpound of X {XVI) is: * alternatively

subjected to a cyclisation reaction in the pggsence of potassium

carbonate to

10

15

wherein Rg, R'7, Rg, Ri; and n are as defined hereinbefore,
or which compound of formula (XIla) is:

@ alternatively subjected to the same conditions as the compounds of formulae (XIIIa) and

(X1IIb) to yield a compound of formula (XVI):

(XVI)

wherein Rg, Ro, R and n are as defined hereinbefore,
which compound of formula (XVI) is:

* dissolved in a mixture of acetic acid and water and a sodium nitrite solution to yield a

compound of formula (XVII):

(XVID),

wherein Rg, Ro, R;; and n are as defined hereinbefore,
which is reacted in succession with a compound of formula (VII) as defined hereinbefore,
then zinc and ammonium carbonate to yield a compound of formula (l,5), a particular case

of the compounds of formula (I):



5 yield a conmpound of formula (1;,6), a particular case of the
compounds of formula (T): R6 TI R12 It Il N(Rg) (laO, NH Q
wherein R6, RO, R12 and n are as defined hereinbefore, which is
subjected to an alkylation reaction withha conpound of forrmula (VII)
as defined hereinbefore, in basic medium to yield a conmpound of
formula (Ta7), a particular case of 10 mme compounds of formula (1):
' R6' RT Rz HHN (R9),11 (la7) ,
and n are as defined hereinbef org, mh'ch;gotuo nds of formul ae (Ial)
to (1a7) constitute conmpounds=oi whi ch  may be purified
according to a conventi ofgl;3 arg, gonverted, if
desired, -16- into their addi -harnaéeutlcally
acceptabl e acid or base and are optionally/‘eparated into their

i soners according to a conventional separati @h technique. A second
advant ageous enbodi nent relates to a process for the preparation of
conpounds of fornula (lIb), a particular case of the conpounds of

formula ( MI:CI‘@% Rﬁ&%, R(;,Fﬁl)z Engz% are as defined hereinbefore,

or which compound of formula (XVI) is:

* alternatively subjected to a cyclisation reaction in the presence of potassium carbonate to

5 yield a compound of formula (I,6), a particular case of the compounds of formula (I):

(Roh (Iay),

wherein Rg, Ro, Ry2 and n are as defined hereinbefore,

which is subjected to an alkylation reaction with a compound of formula (VII) as defined
hereinbefore, in basic medium, to yield a compound of formula (I,7), a particular case of

10 the compounds of formula (I):

() (la,),

wherein Rg, R'7, Ro, Ry, and n are as defined hereinbefore,

which compounds of formulae (In) to (I7) constitute compounds of formula (Ia), which

may be purified according to a conventional separation technique, are converted, if desired,



NLRB (Ib) YRR XSR4 wherein R, R2, R3, R R, R8, Ry, R 1, X
and n are as defined for formula (1), which is characterised in that
there is used as starting material a conpound of fornula (XVIII1):

Cl /R 1 2CI "NH2 (R9), \ (XVII1) Nifl. 10 wherein R9, Rh and n

are as defined hereinbefore, which is reacted with nethyl

cyanoacetate jn the .presence of,f Pd/C in glacial acetjc .aci o viel

a conpound™§ fth‘?lﬁ F‘%EPQ“ fé(ﬁs)?)’ I.ﬁl ﬁahafﬁnﬁce%ﬁé@% ageep %/%E%acfd N baI%F g&%ﬁ%u‘gngly
wher ei N RepRlidd &N ifkidEEnas ablekdingt hesRichbefDE@aratibh taihigfei s
react ed Wltl?‘l a conpound of forrmula (XX): -17- R'7- CHO (XX), wherein

R'7 has all of the neanings given for R7 as defined for fornula (1)

ith the [ f h | | I |
St um bor bRy aa si i SRR By 8BS P Aol hibogpas

formul a (%Xidrimula (Ib), a particular case of the compounds of formula (I):

Rl Rn
(R9)n
N—
Ry (Ib)
B ¥ R3
N\
TR

wherein Ry, Ry, Rs, Ra, Rs, Rg, Ro, Ry1, X and n are as defined for formula (I),

which is characterised in that there is used as starting material a compound of

formula (XVIII):
R
Pt
H
CH,C \NHZ
(Ry): N | (XVIID) ,

N
H

10 wherein Ro, R;; and n are as defined hereinbefore,

which is reacted with methyl cyanoacetate in the presence of Pd/C in glacial acetic acid to

yield a compound of formula (XIX):

Ry
NH
Ry); N (XIX),
b
COZMe

wherein Ry, Ry; and n are as defined hereinbefore,

15 which is reacted with a compound of formula (XX):



R11 NR7 (R9)" (XXI), NHCONe whherein RO, R 1 and n are as
defined hcreinbefore and R 7 has all of the neanings given for R7 as
defined for fornmula (1) with the exception of a hydrogen atom which
conmpound of forrmula (XXI) is: - reactedmith a BH, THE conplex in THE
and then dissolved with trifluoroacetic acid to yield conpounds of
formulae (XXIla) and (XXl 1b) havilrg%f(é ns, ')s) and (trans, trans)
10 stereochem stry, respectively: %@ I—(IXI%I NR r N-R7 Y (R9)
Il (RO)N Y.. H HHHH C®2M C2Me (XXIla) (XXIlh) wherein R 7,

R9, R11 and n arg as defined hereinbefore,-and IL _and Hp_have ir
st er eochcMiEsir Ry has 98 ot Jueradngst SV et i Be ag rfings) f‘gn@)r‘(ﬂ}{% qtr}])w@n@e

HF and Hl
(o 13) afappant Ep R BRERERRL o Sed B R G R S gr sodium
(XXl I b), whirobowhediliessoliatéd cbmpaurni oﬁfumlm’(XXJ:)etl c acid and wat er

and a sodiumnitrite solution to vyield corﬂaounds of formul ae

(XXI11a) and (XXI11b): -18- Rl R RINR Ni(R9). H
N/R'7
Ry); N (XXI),
N
CO,Me

wherein Ro, R;; and n are as defined hereinbefore and R'; has all of the meanings given for
R as defined for formula (I) with the exception of a hydrogen atom,

which compound of formula (XXI) is:

- reacted with a BH;—~THF complex in THF and then dissolved with trifluoroacetic acid to
yield compounds of formulae (XXIIa) and (XXIIb) having (frans, cis) and (trans, trans)

10 stereochemistry, respectively:

(R9) n

(XXlla) (XXIIb)

wherein R'7, Ro, Ry; and n are as defined hereinbefore, and H, and Hp have mrans
stereochemistry in the compounds of formulae (XXIla) and (XXIIb) and Hy and H, have
cis stereochemistry in the compound of formula (XXIIa) and frans stereochemistry in the

15 compound of formula (XXIIb),

which are dissolved in a mixture of acetic acid and water and a sodium nitrite solution to

yield compounds of formulae (XXIIla) and (XXIIIb):



(RO)n CK N H NO CO’/Me NO CO2Me  (XXIlla) (XXI11b) wherein R7, RO,
R,, and n are as defined hereunbefore, which are placed in the
presence of anmoni um carbonate and zinc to yield conpounds of
formulae (XXIVa) and (XXIVb): R11 R11 -18-H NR7 NR7 / 9)11 ay H
R a,..l1H NH\ NII NHz CO2Me NH. z CCO Me (XXlIVa) (XXIVb) 5
wherein R 7, R9, Rl1 and n ar eras defi ned herei nbefore, whigh are
subj ect ed to a cyclisation re ctiion in the presence of SOdI M hydri de
or trimethylalumniu i seotwed in hexane to yield ds of
formul ae (1hi) and partNJ:fLerlr cases of the 'oundsoiR'
formula (1): RL1 R [ - "'"H 4R

\ NH\ NH (R[\9|)n R,);

§\IO COzMe NO COzMe

(XXllIa) (XXIIIb)

wherein R'7, Ro, Ry; and n are as defined hereinbefore,

which are placed in the presence of ammonium carbonate and zinc to yield compounds of

formulae (XXIVa) and (XXIVb):

(RQ)D

&Hz COZMG

(XXIVa) (XXIVb)

wherein R'7, Ro, Ry and n are as defined hereinbefore,
which are subjected to a cyclisation reaction in the presence of sodium hydride or
trimethylaluminium dissolved in hexane to yield compounds of formulae (Iy1) and (Ivp),

particular cases of the compounds of formula (I):

11

(Rg)n (R9)n

(Ib)) O

10

wherein R'7, Ro, Ry and n are as defined hereinbefore,



HHI10 (Fbl) O (Ib,) wherein R7, RO, RI1 and n are as defined

her ei nbefore, 19- or which conmpound of fornmula (XXI) is: -
alternatively reacted with di-tort-butyl oxycarhoxylic acid anhydride
and di net hyl am no- pyridine to yield a gonpound of formula (XXV): Ru
NR7 (XXV), (R A N Boc CO2Me 5 wherein R17, R9, R11 and n are as
defined h nts a tert butyl carboxyl ate
group, m?{;ﬁh{&g%é %%?gfd{ﬁ%}gu%@e Ugtl on reaction in the presence of
pl ati num - abterdﬁn&ndrdaytdd @géndﬁt@rtﬁu@lldxmtbp&ulndwd)bnﬁ}@hrwﬂIaaé d{pedylamino-
and (XXVI h avi cis nd rans) stereochemstry, .
respecti v@YWﬁnﬁOl ﬁ%fCOWHOPHSRf%mNIEaFQ&} ‘a . ?,,II (R9) H (Rg), N H
N H Boc CO2Me Boc CO Me (XXVIa) (XXVTb) RlO wherein R7, R9, RL , n
and Boc are as defined hereinhefore, and "and Hp have cis
stereochem stry in the conpounds of fernt ae (XXVla) and (XXVIb) and
Hpo and H., have cis stereochemstry i/n th eNCORn oun?ﬁvforrrula

(XXVI a) and trans stereochem t he corrpound forrrul a

(XXVI b), which are pl acgd) N enreelof trifluoroacetic acid in
an anhydrous nediumto vyield

\
Boc C02M€
5 wherein R'7, Ro, Ry; and n are as defined hereinbefore and Boc represents a fert-butyl

carboxylate group, which is subjected to a reduction reaction in the presence of platinum
oxide and hydrogen to yield compounds of formulae (XXVla) and (XXVIb) having (cis,

cis) and (cis, trans) stereochemistry, respectively:

11

(R9)n

Boc COzMe

(XXVIa) (XXVIb)

10 wherein R'7, Ro, Ri1, n and Boc are as defined hereinbefore,
and H, and Hp have cis stereochemistry in the compounds of formulae (XXVIa) and
(XXVIb) and Hp and H, have cis stereochemistry in the compound of formula (XXVIa)
and trans stereochemistry in the compound of formula (XXVIb),
which are placed in the presence of trifluoroacetic acid in an anhydrous medium to yield

15 compounds of formulae (XX VIIa) and (XXVIIb):



15 conmpounds of formulae (XXVIila) and (XXVIl1b): -20- RI1 RI1 H NR
NR7 (RRaYH(RY)~ Y. 1IHONNHNH HH C2M CR2M
(XXVI'la) (XXV1lb) wherein R 7, R9, R11 and n are as defined

her ei nbefore, which are: (r) either subl@®cted to a cyelisation
reacti on under the sanme conditions as the conmpounds of 5 fornmnul ae
(XXI'vVa) and (XXIVb) to yield c-.-ounds of formul ae (Ih3) qu (Ih4), a

particul ar case of the conpounds!of fornmula (1): RL1 R11 HH NR7
NR7/ av..IH (R)" IH" NH (1b3) 0 (lb4) erein R7
R9, R11 and n are as d ; “-re nbefore, 0 qr suRj/ect ed LgRghe
same conditions a ) 7fornu|a- ] q (XXI''b) to
to yield conegﬁno ||1aIR9 -nH ,
CO,Me CO,Me

(XXVTla) (XXVIIb)

wherein R'7, Ro, Ry; and n are as defined hereinbefore,

which are:

® cither subjected to a cyclisation reaction under the same conditions as the compounds of
5 formulae (XXIVa) and (XXIVb) to yield compounds of formulae (Iy3) and (In), a

particular case of the compounds of formula (I):

(R9)n

(Ib,) (Ib,) 0

wherein R'7, Rg, Ry1 and n are as defined hereinbefore,

@ or subjected to the same conditions as the compounds of formulae (XXIla) and (XXIIb)
10 to yield compounds of formula (XX VIlla) and (XX VIIIb):

(R9) n

(XXVIlla) (XX VIIIb)



Rl11 Rl11 HNR7aN-R7 ~qvyY ~ " 9Il H(R)II NHN
CO M NO CO2Me  (XXVIlla) (XXVIlIb) -21- wherein R7, R9, R
are as defined hereinbefore, which are subjected to the sane
conditions as the conpounds of fornulaei(-XXllla) and (XXIllb) to
yield cgnpounds of formulae (l1bs) and (1 h6), a particular case of the
conpounds a / a N a N

(R9) <) f N F%féﬁeirp{{%%& And&éa&%ﬁ?ﬁdh}le@é&ﬁﬁa) 0 wherein R 7{ RO,

R11 and nwaidh @s sdbjetteédo hier sinmbedrolitens whitbh ccmmnmsﬂndxf fofmilon KKHE) and

(rnl) to constitute the co unds of, fornu ich ma

be purifi &égg%@oﬁdlyﬁﬂ t%orﬁp%%ecﬁp ? fae &b’;r%dl (S]g") @cﬂ?ﬁﬁfﬁm@f @re of the
convertedcmhﬁmng@%fﬁﬁguﬂd?;o their addition salts with a
pharmaceutical Iy acceptable acid or base and are 10 optional Iy

separated into their isomers Rgcording to a conventional sefaration
t echni que. '

(Ry);

0 (Ib) 0

(Ib)

wherein R'7, Rg, Rj7 and n are as defined hereinbefore,

which compounds of formulae (I;) to (Ips) constitute the compounds of formula (Ib),
which may be purified according to a conventional separation technique, are converted, if
desired, into their addition salts with a pharmaceutically acceptable acid or base and are

10 optionally separated into their isomers according to a conventional separation technique.

Compounds of formulae (III), (V), (VI), (XVIII) and (XX) are either commercially
available compounds, or are compounds obtained according to conventional methods of

organic synthesis well known to the person skilled in the art.

The compounds of formula (I) have valuable pharmacological properties, especially that of
15 being powerful tyrosine hydroxylase (TH) inducers. It is known that tyrosine hydroxylase
is a rate-limiting enzyme which controls particularly the synthesis of neurotransmitters in
central catecholaminergic and dopaminergic neurons. The rate of synthesis of those
neurotransmitters is related especially to the appearance of tonic brain dysfunctions
constituting numerous behavioural pathologies in humans, such as anxiety, psychoses,

20 depression, stress etc..

By virtue of their ability to induce tyrosine hydroxylase, the compounds of the invention

will accordingly be used therapeutically in the treatment of depression, anxiety, disorders



Compounds of formulae (I11), (V), (M1), (XVII1) and (XX) are either
commercially available conpounds, or are conpounds obt ai ned

according to conventional nethods of organic synthesis well known to
the person skilled in the art. The compziunds of formula (1) have

val uabl e pharnacological properties, especially that of 15 being
power f ul e il Bk B8 fodid nd/MﬁFd’d%@eﬂeFatl'vé dk‘s@Qéé’E‘ Jnﬁeiﬁ the palliative
tyrosine hy roxylase 1is a [ at e- imting enzyne whi controls

parti cul artlegtndneosParkinesi'sdiedasaend doralnpiaiion ®rsresn cent ral

cat echol am nergi ¢ and dopam nergi c neurons. The rate of synthesis of
those neurotransmtters is related especially to the appearance of
toni ¢ braife dysfHn alvkAfsh ré}ﬁ@sﬁalsblﬂ)' PHErMAER: Ol 2 oRPRSYibAY Eahtaining as active
pat hol ogi es i n humans, such as anxiety, psychoses, 20 depression,
stress et cngreddgntvitr foast ofe tdegipouadi dfi fqmmlﬁ Khdui@eertaglﬁ@@mﬁe diastereoisomers,

hydr oxyl a .t he conpaund v accor

her ameut REGTIS orpreRg 1o radifhe atBor g phulesiiontiy ARERGPIGRYpdEry ihe
-22- of nmgpohY chfbihh®ort QU @nef oﬁgﬁbﬂégpﬁdiﬂfa@é’uuﬂﬂw Q@@@ﬁi‘tﬁé atfevt® non-toxic
di seases, and in the palliative treatnent of Parkinson's di sease,

and for aéé@P@ﬂ&@mC@6€§tress The present invention relates also to
phar maceuti cal conpositions containing as active ingredient at |east
one conpound of fornula (1), its enantioners, diastereoisoners, 5
N-oxi des Ghe Qharrdceiifical addipbbitions ab tobtahddhare gnaraiipoetitcincal inydosage form.
acceptabl e acid or_ base, alone or in conbination with one or nore

phar naceutTfﬂ@alnll%V derc ewiaplpebe ivhdhe forpRf iehlple. diggeaspranmilesopuppositoires or
cart|ers. ifif.R08l ARGSHL s%ﬁlﬂ?ﬁg TROHab b0 A5 ARY B Mol FodaN A Yoular
presented osag may, or exanple,"be in ‘the form o
tabl ets, dfggaﬁ&alﬁﬁmsules, supp05|t0|res or 10 injectable or
drinkable sol utions and may be adm nistered by the oral, rectal,

i ntranmuscul ar or parenteral route. Anong the pharnmaceuti cal

conpositi i i o]
espeC|aII3€§t ose g%&%ﬁkgﬁgggJ#@ﬁ%%%mggfkgﬁgﬁlng%f@ﬁf&???&h Hﬁgﬂtﬁgr%e
(i nt r avenewstionddntm@aeespadialy, ohossulsbich amesusjble per orabr parenteral (intravenous,

trans- cut aneous, (intravaginal, rectal, nasa 15 p g 1
ocul ar or THEERFFEROQY WP@FF t PO. Oﬁﬁgmﬁﬁﬁ?W§W§U€w§ﬁP'E%Lp8§3f|8ﬁ?
accofgdi ngpt@inbHg, blAvANSE @R Jr ¥spRaloehdhdlsthiibect i ons

The pharmaceutical compositions according to the invention for parenteral injections
include especially sterile solutions, which may be aqueous or non-aqueous, dispersions,
suspensions or emulsions and also sterile powders for the reconstitution of injectable

solutions or dispersions.

20
The pharmaceutical compositions according to the invention for solid oral administration
include especially tablets or dragées, sublingual tablets, sachets, capsules and granules, and
those for liquid oral, nasal, buccal or ocular administration include especially emulsions,
solutions, suspensions, drops, syrups and aerosols.

25

The pharmaceutical compositions for rectal or vaginal administration are preferably
suppositories or ovules, and those for per- or trans-cutaneous administration include

especially powders, aerosols, creams, ointments, gels and patches.



include especially sterile solutions, which may be aqueous or

non- aqueous, di spersions, suspensions or emulsions and also sterile
powders for the reconstitution of injectable solutions or

di spersions. 20 The pharmaceuti cal comp®%itions according to the
invention for solid oral adm nistration include especially tablets

or dragees, sublingual tablets, sachets, capsules and granul es, and
those for liquid oral, nasal, buccal or ocular adm nistration include
especi al | Yhephhshasastjcal sehpisitoms metispehadiovnsljustiriephs inyyntigusbuadd not limit
aerosol s. .25 The pharmaceutical conpositions for rectal or vaginal.
adni ni st r &t1SRY & preferably suppositories or ovul es, and those for
per- or trans-cutaneous adm nistration include especially powders,
aerosols, creans, ointnments, gels and patches. -23- The _

phar naceutdncalg tomposnidenincliyescintaide iatrovnHbkigsemients precariea tiqre may

but do not limt jt in any way, 5 t.he, phar maceut i cal

accept abl &° I‘i’?{‘é’f’{l‘?d’ ﬁ?éf nWZEyo‘?r:‘ly agﬁ’&% ?ﬂdg\ﬁgg&é nglz’i'ﬁ)r}% ers’ ﬁget}oen ’ ﬁ%%emsbgowem&
nent i oned prdd¥riBYesO fw@k@MRbeta Nkt autdidplingd BgerAd)ybihidrs! abéling agents,
di l uents, solvents, preservatives, wetting agents, enulsifiers .

di sper si ngisijegretors, hetalents, lubriednts, nlserbrit, SUSPCHTBE REeRF.codpants, flavourings
retardants, |ubricants, absorbents, suspending agents, colorants,
fIavourinﬁ?' etc. 10 The useful dosage varies according to the age

and yeight of the patient, the adm nistration route, the

pharmaceutical conposition enployed, the nature and severity of .the

oy . Y ne .
di sease, Thadsefibdenass Mireasaaeqrdineds thermecAed vsight ©f the Rlie e Hiedmppigtration
dosage ra : i LS8 ratd on:
por day. - 186 e el Bopbl TR Bl RO, BE IREP AT LROIScpse.
not |imt ahdl thdadminiwayion Dienstaasdeiangl tredtern@al $heideshgarrendendwmm 0.1 mg to
products or products prepared. according to known procedures. The
vari ous priéPatERi BT FOSHREMISUEUMRIREEFRY i nt er medi ates for use in the
preparation of the conpounds of the invention. .

15 The Examples which follow illustrate the invention but do not limit it in any way:.

The starting materials used are known products or products prepared according to known
procédures. The various preparations result in synthesis intermediates for use in the

preparation of the compounds of the invention.

The structures of the compounds described in the Examples and in the Preparations were
20 determined according to customary spectrophotometric techniques (infra-red, nuclear

magnetic resonance, mass spectrometry, ...).

The melting points were determined using TOTTOLI apparatus (without emergent column
correction). When the compound is in salt form, the melting point corresponds to that of

the salt product.



The structures of the conpounds described in the Exanples and in the
Preparati ons were 20 determ ned according to customary
spectrophotonetric techniques (infra-red, nuclear nmagnetic

resonance, nass spectronetry, ...). Thethrel t i ng points were

determ ned using TOTTOLI apparatus (w thout energent columm

correcti oPREPARATION canpouWiehys | (2SR SRIEDY I -ithdvd-2aW) U tmethplpipatidine-3-
corresponds to that of the salt product. -24- PREPARATION 1: Methyl
(2SR, 3. SRe@Doxete ndol - 2-yi ) - d- net | eyl pi peri di ne-3- carboxyl ate , Step
A. 7-(lert-Batoxyearbon yl -TH indol-2-y1-2-boronic acid 75 m of .a
2M sol ution of LDA is added dropwi se, at 0C, to a solution of 25 g of
tert- 5 bistepld:AHGemddltex)cacmripbxhH-atdol-and-230rdnig aofd tri i sopropyl
borate in 120 mM of anhydrous THE under a nitrogen atnosphere.
Stirring is maintained for 40 mn. before the addition of 200 m of
aqueous 2k hyidso£ bl OEJ1& ACHOLDANE dabitd Sropdiseshedhd Qo RHoTution ¥ BAdibn @i
a concentrated sol ution of amoni um hydroxide. After separation of

t he phasebytyl H&-adoledusarbpiylase and 38Xt g at ttaidopopH ttray| ingd@dt mt ef pshydrous

100 m). organi hases are cgll.ected,. 10 hed wi t.h.sat.urat.ed
sodi um chioF; QEPEBNTRRER SETuBh ey SirgRE L oI Sl 3P R or
filtered apg moHCENHA eV upgiechloaducrd The s us adjuktiab s -addgdadding a
the residue and the mxture is triturated until precipitation of the

hor oni ¢ a€prenipted boligort of anemeniuar iy daerddsaeides scparaion ofitherhaggs, fe aqueous
pent ane to, obt.ain, 29. 27 . he .expgct pr.od : L ol nt :

96-98C 15P&FE" F?.Xtrt%“étﬁig -Vﬂ%%jg{hii !a({?eltigtﬁe@ 33@9cé®b§%{?l ‘3%/%‘% i%*?%e?z%@ﬁ‘)“md»
i ndo|ce- d- garhaxyitat@utded odiusf cldos® wéluten 0f00s ad), uredaskoradien sulpkhte,

m of water and 4.77 g of tetrakis- (tri phen%l %hqsphi ne) pal I adi um ar e
added in $lleed ssdgonentaicdeguiss seflused prespiie.ofY agr oy addegs to thaprpyjfiue and the

2- br ononi I nat.e.i ! Q%g i-on:
t he conpgng%%p%% %g[n:%lgata %&Qp&% Eepﬁ I ﬁ%glg%g Od(gtf écgéti’ﬁg}%%ﬁlls?@t%%de%@g dg/gShed
dropwi se. f&iritiids gt SenZe n@bbthiai 1961 ¢ of thé eckpaatedgb&ldvef or e ret ur ni ng
to anbient tenperature and adding 200 m of water. After separation
of the phdkd&ig raig 8enf8dus phase is extracted with diethyl ether (2
X 100 nil). The organic phases are coll ected, washed with saturated
sodi um chl ori de

15 Step B: tert-Butyl 2-[(3-methoxycarbonyl)pyridin-2-yllindole-1-carboxylate

1346 ¢ of a solution of sodium carbonate in 50 ml of water and 4.77 g of tetrakis-
(triphenylphosphine)palladium are added in succession to a degassed solution of 9.94 g of
methyl 2-bromonicotinate in 170 ml of DME at 85°C. A solution of 12.96 g of the
compound of the above Step A in 50 ml of ethanol is then added dropwise. Stirring is
20 maintained for 6 h at 85°C before returning to ambient temperature and adding 200 ml of
water. After separation of the phases, the aqueous phase is extracted with diethyl ether
(2 x 100 ml). The organic phases are collected, washed with saturated sodium chloride
solution, dried over sodium sulphate, filtered and concentrated under reduced pressure.
Chromatography on a silica gel column (cyclohexane/ethyl acetate: 9/1) allows 14.11 g of

25 the expected product to be obtained.



solution, dried over sodium sul phate, filtered and concentrated under
reduced pressure. Chromatography on a silica gel colum

(cycl ohexane/ ethyl acetate: 9/1) allows 14.11 g of 25 the expected
product to be obtained. y elti goint. -B3C Mass speck onmetry (ES +,
mz): 375 (MtNa)~; 353 (M+H)' -25- Elenmental analysis: C% H% N%
CH|CU|atE@kM%@§ﬂ%Z@%ﬁZZ 7.95 Found: 68.03 5.85 7.85 5 Step C

2- (1- Pert-Butoxyearbon 1--111-

i ndol - 2-yl)-3-(rnetla(r)xycar@¢e) npilj’s 7- métbyl - pvridi ni uaaa i odi de A
m xture of 1.40 g0 he, conp 0 he apove Step B and 5 ml of

i odonet hane is s??&?éﬁ%%t aﬁﬁfgﬂt {é%pergghre for 4 days. 1'he
reaction m xture fgyihen concgnpy ategs undegs reduced pressure and the
residue is taken up in diethyl ether and filtered to obtain 1.73 g of
10 the expected product. Mekingpoint:. degradation at 120C tLIgss

N a
specritol ngjry (£3 RSt TN Nt

t ert - But Ypyridinium iodide o
2- 13- (et hoxycarbonyl') - 1- asset/ eyl -1, 4, 5. 6-t et rahydrohyri di uu-2-y11 1
fa> indole-1-carboxylate A mixture of 1.01 g of the conpound of the

ab ove .St e%ox% tgreG(% mt(%%f oft ﬁﬂe 9&) lof’ilim QP 12N ovg%t Og 44 9 hl%ﬁ%ﬁl&%ﬂl ne is
oxide in M of nmethanol " T's strrred under ah drogen at nosphere ¥or
3 h. The g@aat itembidtiemhgerhiard foerd dayh.tBeadaoarmielre issthamdondestrated under
filtrate is concentrated. The resjdue is,t%ken up ig,dichlorone{h ne
and washetPdiFehPrazspEs andthe residyans Bkahasw digthyhgthgr andbiliereddgiogiain 173 g of

sul phat e, 4f.i concentrated under reduced pressure to yield
0_73ﬂb fﬂke&hgﬁ&Pm%H&x.

5

~ I = &

C% H% N %
15 Calculated: 51.02 4.69 5.67
Found: 50.79 4.88 5.71

Step D: teri-Butyl 2-[3-(methoxycarbonyl)-1-methyl-1,4,5,6-tetrahydropyridin-2-vl]-1H-

indole-1-carboxyliate

A mixture of 1.01 g of the compound of the above Step C, 0.63 ml of triethylamine and

20 100 mg of platinum oxide in 10 ml of methanol is stirred under a hydrogen atmosphere for
3 h. The reaction mixture is then filtered over Celite and the filtrate is concentrated. The
residue is taken up in dichloromethane and washed with water. The organic phase is dried
over sodium sulphate, filtered and concentrated under reduced pressure to yield 0.73 g of
the expected compound. _

25 Infrared (Vim.1): 2943 (ven); 1730 (ve=o ester); 1686 (vc=o carbamate); 1597, 1581, 1545
(ve=c); 1365 (8¢ tBuy; 1338 (ven); 1259, 1117 (Scn).



t he expected conpound. 25 InJrare(v~., t)_ 2943 (vc_H); 1730 (vr-o
ester); 1686 (vc=o0 carbamate); 1597, 1581, 1545 (vc_c); 1365 (dc_H
tBu); 1338 (vc_N); 1259, 1117 (Sc_H). -26- Step : tert-B _

2-p( 2SR, 3SR) - 3- (net/ roxycar bonyo- 1- metH36Alpi peri di na- 2-ydl - 4H

i ndol e- 1-carboxv/ate 2.0 g of sodi um cyanoborohydri de are added at
anbi ent t gpper at urg,. gk, POrLi SR 39R)-9-(5: S ) Fsbbsyibi :
sol ution of I35~ 0 of tne Ccony Ie 6 St 22

nmet hanol énddlRIwhrbofylagueous 37% hydrochloric acid. Stirring is

mai ntai ned for 30 mn. before addi ng saturated aqueous potassium
carbonate solution. The nethanol is evaporated off under reduced
pressure. 5 Phe cAGUEAH YRR EoHydri8X bfcardied avhihBichi ©hiper-eire! iaietionkhe 0.5 ¢
organi ¢ phase is dried over sodium sul phate, filtered and )

concent r atedy i wér., oedlselation pf és36ug ef thy sonmetognd of theyyalyiver Hep &k pedd ed of
conmpound. 1 ) ectronetry (&S, - m-z) 1343 (ML) . .
nfrared” pucanot PSR AP pkorhd hoig el bojagied for 30 i
1369 (a(, véotBuldinglsh@@ated Mgudus pdthSslurh Serbbhate Stl@fok. THYRhdWAnol is evaporated
(2SR, 3. 51T%- 2- (1=i aadol - 2- 2j - 1- et hyl pi yeri di ne- 3- car boxyl ?j e 15 n

of trifl ueffoumser reluged arespwcadbre daueous PSatcuss| fragied ovigy digglospmethene. The
conpound qf the . Y, | o] j r \

m xture i8rgs"f‘f“| rl?he%éég%gle iog}r?f I%to glﬁlphgrs at Egrt% ﬁ%&e&%ln ?t%%%%Cg%%?gf %l(ljped
under redgggdrptensidrie2] dbetheespebte! dosagoakén up in water and

di chl oronet hane. Potassium carbonate is added until the pH of the
aqueBus pMssesnesrpmeiy (ES The/zqtidodéBhasé’i s extracted twice with

di chl or ongt hane., The ' rgany.c es\. @ ri ed ers Sodi A
Ul phat o TIPS e o oMy A B iHan  Bliag (Fsls iy oy 322
Chr omat og(@phy1 B @:8).1 i ca gel colum (di chl oromet hane/ net hanol :

98/2) allows 365 ng of the expected conpound to be obtained. Mss
spectronmetry (ES +, mz): 273 (MtH)+. Injrred (v-m.i): 3386 (VN-H);
Coeo i 5 S iashIFS A oo Dot AR I i RribinE S drpo B

15 ml of trifluoroacetic acid are added to-a solution of 0.57 mg of the compound of the
15 above Step E in 5 ml of dichloromethane. The mixture is stirred at ambient temperature for
6 h and concentrated under reduced pressure. The residue is taken up in water and
dichloromethane. Potassium carbonate is added until the pH of the aqueous phase is basic.
The aqueous phase is extracted twice with dichloromethane. The combined organic phases
are dried over sodium sulphate, filtered and concentrated under reduced pressure.
20 Chromatography on a silica gel column (dichloromethane/methanol: 98/2) allows 365 mg

of the expected compound to be obtained.

1162 (Se.n).



PREPARATI ON 2: tent-Butyl

(.SR) -2-((2RS, 3SR- 3- (et boawcar bonyl ) - 1- net hyi - pi peri di n- 2w

/indoll ne-1 -carboxylate Step A tent-Butyl

(SR) - 2-f (2RS, 3SR) - 3. - ( et hoxyear bonyl )p?K/erl di n-2-yllindoline- |-
carboxylate 5 A m xture of 6.00 g of the conpound of Step B of

Prepar at | @REPARATION 020f offeBiipidi USR)-2i(2RSIS R)a3-{methQcyripfnyAclkeliethyl-
acid is stirred at anbi ent. terrperature under 15 bars of hydrogen
pressure PHierigi-gyliingolipg{rqar b vt ure is then filtered t hrough
paper. The paper is then rinsed with nmethanol. The filtrate is
concentrated under reduced pressure and the re5|due |s taken up in
di ehl or onstdpafiereerniBiwalSE)-2-fPORASS Ririy(peer! 8 pervdiden-dni fikdaline

pH of the a ueo]us phase is basic. The phases are separ at ed and the
aqueous plﬂ&g’g—ﬁ-gm extracted twice with dichioronethane. '|I he organic
phases are conbi ned, dried over sodiumsulphate, filtered and
concentrated under reduced pressure. Chronatography on a_ silica

el
col um ( dlﬁchmnu@rﬁtﬁﬁhgbﬁﬁlemnmoum%f Stepdd plolispaud b aed 7@@%&{9@8@@%

conpound to he obt | t t:, 79-8 t

corpound 9 Heag ST J°ulEt il RO Ml RGN AR PRREL TP L o

11% N% ?@Mk@ﬂ BfdssPO fRD0M. a%e}egc?ion 20 xFoeeRdherBBltdBd ThrOGhpdpér. Sthe paper
B: tent-Bu AA- 2- 2RS 3S. R) - 3- (r.uet boxycar bony|

- 1- net hyl p @@nurmwmmﬂl mathptfd! § hﬁeﬁltm&rsmmrata@dm@sr rduged pgseErand the

g]? % 8" ggh dsedfuséollﬁgtlgegn |1% cﬁ qlq?m{)%réhagggbg %éteéreﬁ&%sﬂfn? ggrmgﬁ)atg i$ Qtlld&i'ﬁ'ﬁl the

~acet gni t ripkeof Tﬁéea@ﬁbulé !pﬁd&;elts Isibicr Mae ph2§esaetre aofirand ahérhengheoue phase is
40 min. and then 1.5 m of acetic acid is added. After 10 m Ci]%,xgl over

stirring, cxootesy toice suh udieHerommhar dd har Feaieaarss itafqmby 8?
After the SOC’B%I%I %\ﬂﬁ{ét 1&:&% Jnd%hc&?fatéd%def ga%t KOGELRR. r@h’f faﬁhy on a

stirred for i ent tenper at ure en wat er a55| um
car bonat e sgice gddedumnt (dtcmdstenmtﬂtané/ntdttemsbl 2§/Cprallows bad cg dfhdle 28pected

compound to be obtained.

15 Melting point: 79-80°C

C% H% N %
Calculated: 66.64 7.83 7.77
20 Found: 66.45 7.96 7.67

Step  B:  tert-Buwyl (SR)—Z=[(2RS,3SR)—3~(methoxvcarbonvl)~l—metizvlpiperidin-}-

vifindoline-I-carboxylate

0.15 ml of aqueous 37% aldehyde solution is added at ambient temperature to a solution of
0.50 g of the compound of the above Step A in 15 ml of acetonitrile. The solution is stirred
25 at ambient temperature for 40 min. and then 1.5 ml of acetic acid is added. After
10 minutes' stirring, 100 mg of sodium borohydride are added in small portions. After the
addition of the final portion, the reaction mixture is stirred for 1 h at ambient temperature

and then water and potassium carbonate are added until the pH of the solution is basic. The



solution is then extracted three tinmes with ethyl acetate. The
organi ¢ phases are collected, dried over sodium sul phate, filtered
and concentrated w der reduced pressure to yield 0.50 g of the
expected product. Inl fired (s2931 (vc.28); 1736 (vco ester); 1702
(vc- carbamate); 1482 (vinm; 1368 5 (~: x) PREPARATION 3: tent-Butyl

(129) - 2- KeRHiSSR then (crehdied ihy&atidenylth pihye héetita-Phe otbanic phases are collected,
i ndol i ne-| -carboxyl ate The product is_obtained during the synthesis

of the corpielimdenfodbimpsulphsfe, rltopes arnd sancentraicd et syluagphyprastig to yield

silica ge o] 0 hane/ met hanol : 95/5) allows 0.43 g of
10 the exggﬁﬁegqﬂr)gg ?dgkxgggobtalned Infrared (v~_, j_ 3335 (mar);

2934 (uc_MWfrardd 28,,0): Q930 (ASHEN)36 ﬁ@%?es(térmmar(b@g&hﬂ))amaﬂez}smgzuu@&)l;%s
1391 and 1368 PRE AR 41' ONd: Met hyl j 21
9,3S1H ) -2{§(ny)SR) - 1-nitrosoii4glh - |l maeridine-3- carboxylate 15
Step A° Methyl (2RS,3SR) 2-P(SR -indolin-2-ylltriperidine-3-carbox
late 15 m of trifluoroacetic acid are added at anbient tenperature
to a sol ulpirgtp Of4 PRIN . Of terk-BEnS OROUAG RIS, SIRO 13- i 0BV R RGN hiDEridin-2-
in 15 m Of dr chior onet hane. The mxture 1s stirred at anbi ent

Bindloling lcurlpyilagoncent r at ed under reduced pressure. The 20
residue is taken up in dicbloronmethane and water. Potassium carbonate
is added until the pH of the aqueous phase is basic. The agueous

phase is extparueds Wbttafhed|dﬁhhg3ﬂfér§?ﬁthasﬂ§ofth@b&npb@@%f@tﬂhﬁ&ﬁ?r@faﬁnon2
conbi ned, dried over sodi um sul phate and concentrated under red

pressure Chromaspgrapazomy sitite gplecolimeiddorsmstivae/ metlingl Qa/5) abgws ¢ 0. 4§ )% .of
3369 (UN_ %ny%ééd%?gué%% SEERLIT20 (V- ()): 1485 (ve=o): 1249,

1197 25 Step B: Aletlayl i2ddS, 3S

")-2-f(Si Iﬁ)ﬁa}ewm;,qp@ B5 | adins a9 (llpi PRISZhipaeer); 160 arhexylbaate);6333
ng of the conpound of the above Step A are dissolved in a m xture of

6 nml of ateti) 13%cimd 68 (6cmk of water at OC and a solution of 168 ng
of sodiumnitrite in 4 m of water is

PREPARATION 4: Methyl (2RS,3SR)-2-{(SR)-1-nitrosoindolin-2-yl[piperidine-3-

carboxylate
15

Step A: Methyl (2RS,3SR) 2-[(SR)-indolin-2-vl[piperidine-3-carboxylate

15 ml of trifluoroacetic acid are added at ambient temperature to a solution of 927 mg of
the compound of Step A of Preparation 2 in 15 ml of dichloromethane. The mixture is
stirred at ambient temperature for 2 h and concentrated under reduced pressure. The
20 residue is taken up in dichloromethane and water. Potassium carbonate is added until the
pH of the aqueous phase is basic. The aqueous phase is extracted with dichloromethane.
The organic phases are combined, dried over sodium sulphate and concentrated under

reduced pressure to yield 633 mg of the expected product.

25 and 1165 (W)



added dropwi se. The m xture is stirred for 20 mn. at OC before

addi ng di chl oronet hane. 5 Potassi um carbonate is added until the pH
of the aqueous phase is basic. The aqueous phase is extracted tw ce
wi t h di chl oronet hane. The organic phaseg are collected, dried over
sodi um sul phate and concentrated under reduced pressure.

Chr onat OgaRIY: MR (1S, 3SR -BRIS RIQLNGFsb Gd6 kb -0 1910 hiiived- SRl FidR Plate
99/ 1) allows 538 ng of the expected product to be i1solated. 10
Infrared (vc,, t): 3314 (UN_H); 2939 and 2857 (vc_H); 1721 (vc );

155 200 SRS 48R R i Bt

2- yl | andohiidend 6Gar soxatead: @°0 add Blsolafioabl Y48 hp ofattumngrBOm s@l of water is
pot assi um carbonate are added in_succession at 15 anbi ent

t enper at ueédedglrapwiseut heomidpreda otimggl or 20 meincg b buisdorsrddngslighlgpomethane.
Preparatign. 2. in i.nl ..o Lirifdye ] j bSF

by ont t ooy Ebor i5°HoBE THATYL birde AP Skl 4G i BRI IEE, Bheous
phase i s @kisaistextravkd hwitiechitio rdivibirbaethand HEhec ongbinin grhasasr gramiotleqbd sigd
are dried over sodiumsul phate, fil tgre aneg concent ra:ﬁigr under
reduced PreEsiEn oirhgi el camsyrygRd dndsn rdgcgylepregdiyinnhromatography on a
(cycl ohex ahs: JiRMSI: 938 ) 3BT Phe M en EXREGLE Product
pr oduct t?ﬁgéggl@gkua{r&gg%l ; O%Iléé%h%/g} nt. 119- 121 C H er%ent al ait&s?lrso_uC
C% 11% N%to &aisolatedt ed: 68.97 8.05 6.99 25 Found: 68.85 8.15 7.04 -10
PREPARATI ON 6: t eat - But pl R ‘ , '
( RS) 10- T( Znfzmed $Ry-15- (et (Prox CAPBSRY B8P 1 Aty pi plek capln 1485 and 1477 (ve=c);
2-yl l'i ndoli,ne-1-ca | ate 0.80 g of a solution of the conpound of

Pr epar at i %g@(‘fl‘]ﬁg)lgpﬁ%v‘/{if\’s'THE is added to a solution of sodium

met hanol ate i n nmethanol (prepared by adding 0.23 g of sodiumin small
5 portions to 10 m of nethanol at 0C). The reaction mxture is

heat ed f oPRERARAEIGNt T3 terstBuiyd (SR)122 RS 35 B i~ (mgthoxycarhenlk iwllypiperidin-
m xture has been. copled to anbient tenperature, 15 m of water are
added; thé&mettranot— fHE-are renoved by evaporation under

0.3 ml of allyl bromide and 800 mg of potassium carbonate are added in succession at
15 ambient temperature to a solution of 440 mg of the compound of Step A of Preparation 2
in 10 ml of acetonitrile. The mixture is stirred at ambient temperature for 3 h and then
water is added. The aqueousb phase is extracted with dichloromethane. The combined
organic phases are dried over sodium sulphate, filtered and concentrated under reduced
pressure. Chromatography on a silica gel column (cyclohexane/ethyl acetate: 8/2) allows

20 382 mg of the expected product to be isolated.

C% H% N%
Calculated: 68.97 805 6.99
25 Found: 68.85 815 7.04



reduced pressure. The resulting solution is extracted twice with
ethyl acetate. The organic phases are conbined, dried over sodium
sul phate, filtered and concentrated under reduced 10 pressure.

Chr omat ogr aphy on a silica gel colum (é@clohexane/diethyl et her:

9/ 1) alloms 0 58 g oféthe expected -roduct to be |solated vlnf;arede

(ve-c); 1 6 . (bc- ) . REPARATIO\I 7 Met hyI (2RS SSR) 2

YRELARer et yeri dine-3-. 15 carboxylate Step A
tert Bow (R ) 2- 1(21] S. BSR 3- (et hoxycar bonyl ) - 1- met hpl ppj ri d| n 2-
| - indoline-1-carboxylate 20 0.12 ml of aqueous 37% fornal dehyd

sol ution |0580aﬁd>édl sluzarbpefle eaameapdtadfacpagatipn & 6n J0imhobfl HF @?@eéﬂo a
th
o oo L A9 L4 ARy SRR SO T

aceti¢ acipdrtionsaddednl &f hethandDatdItyt e radction infigure’ & ]matedf f0$ Sdhains with
bor ohydri de are added are added in small portions

addition &%lwhel th ralvent: ddier dhe reasion BREWIRIRS Pkt EFPQ%-CCI o %Pflblﬁ?fef&mﬂﬂefau}re
[t at ambi d S

car bonat e l;gs% 131% e %ﬁfﬁire?é&aﬁg ﬁ-ﬁ m%ﬁ&tg ﬂ%‘ SO HltFl %I%dlgggggcg’%aé%h%&%on under
sol uti on ir&lvexd pasiee Tﬁermmlﬁngr&ﬁunmt b ediradtbd rwive whdineshy! Beetawr ghabzanic

h nmbi ned,. .d di | filt d
Boncent r a b Aok Saed B s aren TUDYH bl g0 oRre T g fedheed
prodyct . %F%Eur@'b@ﬂt'()ﬂ{ato r%@% dP4Gitica 3l c&ﬁ%a{ggéiol%%&/@e 2 &hdr: (9/1:')_zh|)ows ,

1736 (vc-0 ester) O car banat e) 90 (Sc_
tBu). St e;ﬁ) B. g Whhykpeﬁﬂsﬁ&rﬁlﬁﬂo@e—lzelpi(em -l nrl oI dn -2-y1/-1-r eaet da

i yeridi ne- r box The pr IS b ned in accord e Wth

t he pr ocedﬁﬂr V@tlgp?%ﬁgém Pk éagg ‘ECF@ﬁStﬁr? {1969 HVen Remalg) %%n@’ﬁfcso 369
t he conpoys &% Step A of Preparation 2 with the conpound of the

above St eg Al Rfrar ed 3396 (VN _H); 2939 and 2858 (vc_11);

1727(vc=()); 1485 (vcc). PREPARATI ON 8.

Met hy/ JI RS, 4aRS, 9aRS 2 ro -2,3,4, 4a hexah |- b-
Y EPARATIOJKJ (Z-y ply thyl (2RS, 3SR)-2=}'(RS)=mdole2~vli- ~meﬁzvlpzpendme-3~

15 carboxylate

Step A:  tert-Butyl (RS)-2-f(2RS,3SR)-3-(methoxycarbonyl)-1-methylpiperidin-2-yl]-

indoline-I-carboxylaie

20 0.12 ml of aqueous 37% formaldehyde solution is added at ambient temperature to a
solution of 0.43 g of the compound of Preparation 3 in 10 ml of acetonitrile. The solution
is stirred at ambient temperature for 40 min. and then 1.0 ml of acetic acid is added. After
10 minutes' stirring, 75 mg of sodium borohydride are added are added in small portions.
After the addition of the final fraction, the reaction mixture is stirred for 1 h at ambient

25 temperature and then water is added. Potassium carbonate is added until the pH of the
solution is basic. The solution is extracted three times with dichloromethane. The organic
phases are combined, dried over sodium sulphate, filtered and concentrated under reduced

pressure to yield 0.37 g of the expected product.



carbolia-4-yl)acetate 10 Step A t ethyl
(RS)-(2,3,4,9-tetrahydro-I111-Qcarbolin-l-yl)acetate 4.4 m of nethyl
cyanoacetate and then 550 ng of 10% Pd/ C are added to a solution of 8
g of tryptamine in 150 m of glacial atletic acid. After degassing
under reduced pressure, the reaction mxture is placed under a
hydrogen atsmepher ) adoandident7st &Rer ﬁmr ca&@stéxper@zrsrucrcr @beﬁrﬁéteYZMSS
hours. The suspeneron is filtered over ite ution: nethanol).

The sol ut (anc)]3396(kyapay.at ed under reduced pressure and the residue
is taken up in dichloronethane and in water. The aqueous phase is
rendered alkaline to pll 10 by the addltlon of sodium carbonate. The
3: gﬁlmo(r:op%”@e yg_i ¥RV RS OWH. Bh o:¢
sul phate, filtered and t hen evapor at ed under reduced pressure Flash

chr omat ogr phy on silica gel 0, acet at e/ 95/ 5 .
2l | ows 7. 75 PhUEHE o é&e.ms leaciﬂr%e%etm 5 B BIF REG VBT Pﬁf‘@aa)ﬂﬂr 4, with
98C. El e lrteg ac@N8} ¥ the %/ﬁlédru{?d'\g/f’ S%l&l& P &fliaB8 BIif- 8O cdihpbhind 8t5the
Foun 68. 69 74 11.34 32 Step B:

pronvr 2. BbﬁmgﬁmeArakydro 1H-i 2: earbol I n-3-yl )acetate There are added

of a o5 SUHBERAHoll A0 e d et BOTPALR S (e o gaohFeppc-ol *0 T

pr opi onal dehyde and then 1.62 g of sodi um eyanoborohydride in
portions over a period of thlrty m nut es at OC The solutlon 5is

aqueous phase. s .
car bonat e C4EPRUNYIAE ¥ G hase is separated of f  and the aqueous phase
is extracted with dichloromethane. The conbi ned organi c phases are
dried over sodiumsul phate, filtered, and t hen evaporated under
reduved pSepstirMethy] @&%-(20 f,‘”ssaq::“ faenréolin-daylyetiate

(cycl ohexane/ et hyl acetate: 85/15 to 8/2) allows 2.2 g of the .10
expected product to be obtained. In,frared (vm1): 3403; 3351 (v

N_H); 3042 4(M] oftmkthyl R9Rdace@R26:id tB&ﬂﬁSC( Mg ®f i)Yo A8 2rd ¥d&de@)to a solution of 8 g

of tryptamine in 150 ml of glacial acetic acid. After degassing under reduced pressure, the

reaction mixture is placed under a hydrogen atmosphere at ambient temperature and then
stirred for 72 hours. The suspension is filtered over Celite (elution: methanol). The solution
15 is evaporated under reduced pressure and the residue is taken up in dichloromethane and in
water. The aqueous phase is rendered alkaline to pH 10 by the addition of sodium
carbonate. The organic phase is recovered and the aqueous phase is extracted with
dichloromethane. The combined organic phases are dried over sodium sulphate, filtered
and then evaporated under reduced pressure. Flash chromatography on silica gel (ethyl

20 acetate/methanol: 95/5) allows 7.7 g of the expected product to be obtained.

C% H% N%
Calculated: 68.83  6.60 11.47
25 Found: 68.69 6.74 11.34



1608 (v cam); 1456; 1436 (6 c_H); 1360 (v N-c); 1231 (v c_o).

El emental analysis. C%H% N% 15 Cal culated: 71.30 7.74 9.78 Found:
71.03 7.95 9.59 Step C 1B4dethjl (1RS, 4aRsS, 9aRS) - f 2- propel -2. 3

a. 9. 9a- hexahydro- 1 H 1-carbohn-'1- lacet®®e 5.56 m of BH3- THF conpl ex
(IMin THF) are added to a solution of 1.52 g of the 20 compound of

t he above spiyeR: Betiy fH0S)2-bp ANy 81996@q fiidiro - Bl aRginbbeacrant ed to

OC. The solution 1s stirred for Ih 30 at OC and is then diluted with
di chl oronet hane and water. The aqueous phase is rendered alkaline to
pl1- 10 and _extr twece. w [ (o) T [

organic pﬂg‘grgsar%r%géeglrl eq’ Og]g“é)rn Otsf?dll r%?s%l ﬁ%&@@@? ?f}feegrﬂ)gégga%dﬁ 540 mi of o
evapor at edsusngemhaficdidedadid esswreat 1°(61.92 ofil @hprogilboslasts de andhhai 6ol g of
This 25 am nehorane is dissolved in 16 m of TFA and the solution is,

stirred fe&pdipm Genebmelairide ieppdicat aye 2 medsy|tyspmingics dlligysolution
evaposati gn st'ﬂ? For' ﬁ{jgﬁ%%p&iﬁ&eﬁflwhad]%m%tﬁaﬁﬁ anﬁ%étgleghé SqhEIEEHHUE: s
i n dichl oronethane and in water. e aqueous phase, ren ere8 al kal 1 ne

to pH 10 usidegdsdklilimnbyahbadditien of sodéwhrcadtoegiet Whe erganit tphase is separated off

di chl oronet hane. The conbi.ned organjc, phases are dried aver sodiu

sul phat e, 2P{ [ifBEOURRLESEHR ﬁxfé%féeﬁgwgb&agﬁwemha%uﬂ?d@%@ﬂe PEsaRIG Rases
Fl-ash chr gg@dr r&/@pﬁoﬂﬁ}n%hﬂ heR, Gfked G%E HRNRXANRAEH MWlicrabalcRY Bres&Ré. HRsh
allows 3 ng of the expected product to be ‘obtained. Melting

poi nt: _ 4thGmakefragtryech L&y gdl X cycBaBaferethyirmretaB®08%/16 vo 8f2))allo@eBL g of the
2937, 2887, 2869; 2833 (v .c H): 1724 5 (v c-0); 1612 (v cam; 1460,
143319 6 ¢ ckyectefigh ,uci%ée??}mgg%; 1252; 1239 (v c-o0). El emental

g_“giBS '18 : Pg@%@f&ygﬁ'@%g %ylle(@ v 9080(8:33; Posil 20F0uiRds (¥ Q. 701 B2 X6 0);

(1S4, 4aRS,186R 2c(;9486) MG625 pimwWi6@ (B3y4);4a3 B (Weo)

C% H% N%
15 Calculated: 71.30 7.74 9.78
Found: 71.03 795 9.59

Step C: Methvl (IRS,4aRS,9aRS)-(2-propyl-2,3,4,4a,9,9a-hexahydro-1H-[-carbolin-1-
vi)acetate

5.56 ml of BH3-THF complex (IM in THF) are added to a solution of 1.52 g of the
20 compound of the above Step B in 40 m! of anhydrous THF which has been cooled to 0°C.
The solution is stirred for 1h 30 at 0°C and is then diluted with dichloromethane and water.
The aqueous phase is rendered alkaline to pH- 10 and extracted twice with
dichloromethane. The combined organic phases are dried over sodium sulphate, filtered
and evaporated under reduced pressure. 1.6 g of amineborane is obtained. This
25 amineborane is dissolved in 16 ml of TFA and the solution is stirred for 1h at ambient
temperature. The solvent is removed by evaporation under reduced pressure and then the
residue is taken up in dichloromethane and in water. The aquerus phase, rendered alkaline
to pH 10 using sodium carbonate, is extracted twice with dichloromethane. The combined

organic phases are dried over sodium sulphate, filtered, and then evaporated under reduced



hexahydr o- 1H hexahj Wo-1HLcarhofin-1-yjl acetate Step A Methyl

(I SR4alPS9a - (2-propyl-2,3,4,4a,9,9a-hexahytlro-1H fJ-carbolin-1 - |
acetate The product is obtained during fhe synthesis of the conpound
of Step C of Preparation S. 15 Chromat b@?éphy on a silica gel colum
(cycl ohexane/ et hyl acetate: 8/2) allows 760 ng of the expected
product t @réseurebtkkin @brommgr'aplpo pmtsilica8&C. (civigtexsprehylotasttie: y8 Y EBI alkows

mz): 289. M + El enental anal ysis: 20 C% H%
N% = Cal culﬂﬁ?%@"f?g‘%’@ éé’r%ﬁ*ﬁmq@ firedz70. 77 8.52 9.60 Step B:
Met hyl (15161#171 point: 41°C.

4aRS9aRs) - (9-T1 | | troso-2-propyl -2, 3, 4. 4a, 9, 9a- hexahydr o- 1Tl //
car bol i n- lnfrepell (agad:aiZzsl (25¢4; 303t enn)oR9AI6R 93T BI87NARER 2833 v nin)pi724

Uhe above (Sray HIBAY roo 46k 11 e bie 581 Qo &7 IR DRECar oG
The react |%9 ﬁf?ta‘;‘zr S;Ss then stirred for 30 mn. at 0C and

subsequent ated with 34 di chl oronet hane. The aqueous phase is
rendered al kaI ine to pH 10 us{rg soHi%m X&fbonate. The organi c phase

is separated and t ueous e s, ext ted twice with
di chl or onet hane. ?JI‘]F@ @g‘ﬁ%l ned%?@an%g aézg are dried over sodium
sul phat e, filtereﬁL L4And then ¢(y§90r§ygd §kash chromat ography on

e

silica gel (eyclohexane/ethyl acetate 8/ 2) 5 allows the expected
product to be obt ai ned. Melti ng point:. 76C. J frayed (v -|) 2955
( 8 | 00

2029, 2877, 2040, 12800 . © il T3 N M iR

hexahydro-1H--carbolin-1-yi)acetate

Step A: Methyl (ISR, 4aRS,%aRS)-(2-propvi-2,3,4,44,9,9a-hexahvdro-1H- f-carbolin-i-
vl)acetate

The product is obtained during the synthesis of the compound of Step C of Preparation 8.
15 Chromatography on a silica gel column (cyclohexane/ethyl acetate: 8/2) allows 760 mg of

the expected product to be obtained.

Elemental _a_nglySlS
20 C% H% N%
Calculated: 70.80 839 9.71
Found: 70.77 852 9.60

Step B: Methyl (ISR.4aRS,9aRS)-(9-nitroso-2-propyi-2,3,4,4a,9,9a-hexahydro-1H-[-

carbolin-1-vl)acetate.

25 A solution of 160 mg of NaNO; in 3 ml of water is added dropwise to a solution of 660 mg
of the compound of the above Step A in 10 ml of a 1/1 acetic acid/water mixture at 0°C.

The reaction mixture is then stirred for 30 min. at 0°C and subsequently diluted with



Cal cul ated. 64.33 7.30 13.24 Found: 64.07 7.43 13.05 Step C Mt hyl

(I, 4R, 4adf .. 9aRS) - 19-a aero- 2- propyl - 2. 3, 4. 9a9~9r e- heaaahyctro- 2f L- @
carbol asn-d-vl acetate 15 10 ml of water, 1.89 g of ammoni um
carbonate and 1.28 g of zinc are added- #b-a solution of 700 ng of

t he conpound of the above Step Bin 22 ml of ethanol at O0C The

reacti on didhtdrumethase. SThe regedor phinze3d atndofed helimusperisi bh ussg sodium

filtered over a frit (the inso|uble is washed with :
di chl or onsfPRRECahbe MERCVIIRET )5, Serpfale E@EH%‘% AYEQUR Phase g Sy tWigh ¢vith

the aqueo 3}%% i ahkar gaetRanter IBusomimed i
- organic plr(lﬁgcs%lg gth!g?ee’efg{ g%mgg%dr,\htsg%g?um gu | phat e, flelf t erléd and th 1etr?red
evapor at edndiniker exra@dmﬂ@d fonshs:btmmtog?vmdsyhon shico st @g’plabtvgan@hﬂsi eatate 8/2)

gel (cycl %ﬂexa e/ eth tate en 7/3) allows 250 ng of the

th
expect ed FH8Yd eetXBe BrtS’ gqtﬁggeoétﬁngjit,, point: 82C. Infrared
(vmi): 3§9glmg%%mn; Bye 2957, 2922; 2860 (v c-H); 1731 (v cam; 1641,
1606 (vc-O) 25 1469; 1456 (6 c-H): 1372 (v N-c): 1242; 1194 (v
(-0). E dnbaval(vana TS55 29162899 NB40CABR at. el 1767 (80-®; 347413485 (5 1)
Found: 67.29 8.43 13.79 35 PREPARATIO\l 10: Met hyl
(I RS, 4aSR1§§@Q§)35@;§Vpﬁbﬁ%zzﬁé)%v@@ 9, 9a- eexahydro- 1H- -

carboiin Met hyl
(RS) - ( 2- na}%g egﬂ?gal{perr@ “but ydoxycar bonyl--2, 3, 4, 9-tetrahydro- 1F1- 5
carbod in-1-yl)acetate 425 ng 6f%Boc2Q@sandNi6 ng of DVMAP are added to

a-solution of 370 ng of the co B of Preparation 8 in 7
m - of anhydrous dﬁgﬁwzﬂﬁﬁethaﬁgg 23Peac$§§£ mxture is stirred for
three hours at anhiept. tenper gype @Q? t hgppevapor at ed under reduced
pressure. Flash chronatograp y on silica gel (cycl ohexane/ et hyl

acetate 85/15) allows 400 ng of the 10 expected product to be

obtained. o . Methyl (1SRAGRS,9GRS)-(O-amino-2-propyl-2.3,4.4a,9,9¢-hexahydro-1H-5-

carbolin-1-vl)acetate

15 10 ml of water, 1.89 g of ammonium carbonate and 1.28 g of zinc are added to a solution
of 700 mg of the compound of the above Step B in 22 ml of ethanol at 0°C. The reaction
mixture is stirred for 1h 30 at 0°C. The suspension is filtered over a frit (the insoluble
material is washed with dichloromethane and with water). The organic phase is recovered
and the aqueous phase is extracted with dichloromethane. The combined organic phases

20 are dried over sodium éulphate, filtered, and then evaporated under reduced pressure. Flash
chromatography on silica gel (cyclohexane/ethyl acetate: 8/2 then 7/3) allows 250 mg of
the expec‘ted product to be obtained. |

25 1469; 1456 (8 c); 1372 (v nc); 1242; 1194 (v co).
C% H% N%

Calculated: 6730 831  13.85

Found: 6729 843  13.79



Infrared (vom,): 2930; 2873; 2849 (v c-11); 1726 (v c-0); 1607 (v
c(); 1478; 1455 (S c-x); 1368 (v N-c); 1243; 1167 (v c-0). El enental
analysis_ CwHw0Nw 15 Calculated. 68.37 7.82 7.37 Found: 68.45 7.98
7.25 Step B. Methyl (IRS, 4 -35-

9aRS) - ( 2- propyd- 9-t ent - but ydaxycar bony1l- 2, 3, 4, 4a, 9, 9a- hexa- hydro- 1H
ear bol i nl pageat ek 8TEONTO: Set) A R\YESRILRS)- B EropiiiE 6, 4142, RIS Dby Sy D - 5
200 ng of "The conpound of the above 20 Step Ain 4.5 mM of nethanol.
The syst eawibglinelgrieetsta wi ce, pl aced under hydrogen pressure, and
then stirred under a pressure of 4 bars for 24 hours. 20 ny of

pl ati num oxi de are again added, and the reaction mxture is stirred
for an addid;i ongl 24r-heur S RIDE-prophTBERE-BiyloSydakbdiBl-2 3, QY- 2itr S8l EH- 5
(el uant: drchToromet hane) and thén the solution is evaporated under
reduced pregwlind-ylFcagte chr omat ogr aphy on silica

gel (cycl ohexane/ ethyl 25 acetate: 9/1) allows 100 ng of the expected
product to be obtained. Infrared (v,,n-i): 2956; 2933; 2873 (v c-11);
1734; 170324 Yot oc,B6AS 16\fng§/a‘éﬂ DMAIPAS add4bB® a ofitionwf 370 8fof(the dbrEpdund
1254; 1147 év c_a). -36- C thyl _ ) i )
(1 RS. 4aSRo§8R8)B pPPrspewtipn 82n 3 ml aarhydwpup dichipyernethpm. Tihg reactipe pikture is
dacetate 1.5 f trifluporoacetic Ld.1 i

o of t he CarpBuues RO dPHARETLEEpRENEe o RESH R SR RePhretle
di chl or ongtRRBEoatatdeaphie siidautel @yciodesdnklotgt adatdte 85/13Paltiwii(@sm@bf the
OC and then for 30 mnutes at ambient tenperature. The reaction

mi xt W e i §xpeSHdamedust kdbartiaped educed pressure and then the residue

is tak ' i ch. [ . d ., ThE. j
ander ed APikPS sl 2T 210U gV St L SO e B
phase is 63 quggggﬂgg%g%%xaqg¢@u§ophase is extracted with

dichloronet%ane. T i ned organi ¢ phases are dried over sodi um

yield 85 ng of the expected pg%gug%qg%?fggged (vm1): 3366 (v N H);
v :

2932; 2872 (v c_H); 1731 (v co) 1543
15 Calculated: 68.37 7.82 7.37
Found.: 68.45 7.98 725

Step B: Methyl (1RS,4aSR,9aRS)-(2-propyl-9-tert-butyloxycarbonyl-2,3,4,40,9,9a-hexa-
hydro-1H-B-carbolin-1-vl)acetate

20 mg of platinum oxide are added to a solution of 200 mg of the compound of the above
20 Step A in 4.5 ml of methanol. The system is degassed twice, placed under hydrogen
pressure, and then stirred under a pressure of 4 bars for 24 hours. 20 mg of platinum oxide
are again added, and the reaction mixture is stirred for an additional 24 hours. The
suspension is filtered over Celite (eluant: dichloromethane) and then the solution is
evaporated under reduced pressure. Flash chromatography on silica gel (cyclohexane/ethyl

25 acetate: 9/1) allows 100 mg of the expected product to be obtained.

(6 c-n); 1367 (v ne); 1254; 1147 (v co).



(S NH); 1484; 1464 (S c_u); 1371 (v N-c); 1250; 1200 (v (-_o).
PREPARATI ON 11: Met hyl

(1SR, 4aSR, 9aRS- (2-uroyyl 9-tart-but VI oxycar bonyl- 23

4.da9, 9a- PaexahVOd ro-]H 3 carbolin-I-vP@eetate 15 The product is

obt ai ned during the synthesis of the conpound of Step B of

Prepar at i Gepl@: Mei® VARSHSRIN RO (2 pPopyi-03, 484, 9,08 eRWhydro-1 H-f-carbolin-1-
(cycl ohexanel'ethyl acetate: 9/1) allows 30 ng of the expected

product t gl)bertetbt ai ned. Infrared (v,,, _i): 2933; 2872 (v c-H); 1737;
1690 (v c--0); 1603 (v c-c); 1479; 1460 (a c_u); 1383; 1367 (v N-c);
1253; 1165 (v c-0). 20 PREPARATI ON 12. Met hyl

( 1RS, 4aSR| 3aRB)of (A1l drbacsi0-alrdy sy 13 abohRiod Q- IPOx@g dfdht cdipound of the
carbalin-1-VP)acetate The product is_obtained in accordance wth the

procedur e abﬁ?V@TéE BRirp}.5 Pﬁbﬁ%@lﬁ#ﬂiws glichigromethapgal @8- ddwrighttiopris shged for
compound af FhiRs & Gl S ARAN A8 hudulth blurhhignGERBaLAL. thetrgfm%gm?e is
arion 10

of Preepar ron'a ograp y on s Ica

(cycl ohexaogfeatrhgl uﬁd@tﬁﬂxﬁ:sd&ﬁésﬁkﬁr)e aatiltlmsth%&Em@tge mftakdnh@ ax¢ieklbadanethane
product to be obtained. 37- In, axed sz : ;. 2872 (v.c ul 331
(v c=o0); #8dwatsy. Hpeupons p)ase ingpderg g%ahle@atocp 10 %@@§OéWHW%§onate e
1218; 119 P

(I RS, 4aRS%5éaaé§)Cpl‘%ée 55 IEF(E\?E%& %n%%%%gg&ogg ?ngg]ls extracﬁeéla\_fxflth dichloromethane. The
hvdro- | | | cd@bmad hogdnie phases acetia¢d oberStoepund sphhtg) filtered, and then evaporated

I R~, 4aRS. 9adt S) - nitroso- ropel-2,3,4.4a, 9 a- hexahydro-1f1(3-

faar b# i n- Pn&r)r%\%’@g‘iP@SSFﬁ%toleééﬁgét ggféﬁteéi"?‘fé% Rrﬂd%gcordancg with t§1e
d f |5 fz4th
Ponpound. AR GRS ae LoRRL A NEs LD T8 D Lo e OB E o

of Prepar & {9y 1884;H4a8 15 ehy;anal ographpsen 280l ea).gel
(cycl ohexane/ et hyl acetate: 85/15) allows 150 ng of the expected
product to be obtained. Infrared (vemj): 2955; 2932; 2872 (v c-H);

1737 (v ¢ P@EPM % 7 éIV Cf f:) ) Aée?ﬁ?ﬁ ( éSﬁ?—,@SR,W-(Z-pmﬁvl#-tert—bwtvloxvcarbonvl=
2,3,4.4a,9,9a-hexahydro-1H-P-carbolin-1-vl)acetate

15 The product is obtained during the synthesis of the compound of Step B of Preparation 10.
Chromatography on a silica gel column (cyclohexane/ethyl acetate: 9/1) allows 30 mg of

the expected product to be obtained.

(5 can); 1383; 1367 (v nc); 1253; 1165 (v c.0).

20 PREPARATION 12: Methyl (IRS,4aSR,9aRS)-(9-nitroso-2-propyi-2,3.,4,4a,9,9a-hexa-

hydro-1H-B-carbolin-1-yl)acetate

The product is obtained in accordance with the procedure of Step B of Preparation 9, with
the replacement of the compound of Step A of Preparation 9 with the compbund of the

Step C of Preparation 10.
25 Flash chromatography on silica gel (cyclohexane/ethyl acetate: 85/15) allows 105 mg of
the expected product to be obtained.



(v (,-N; 1270; 1236 (v c-0). 15 Std 73 Met hyl

(1 R$4aRS9aRs) - ( 9- am no- 2- propel - 23, 4, 4a, 9, 9a- hexahydro-1f=
carbolin-1-yl)acetate. The product is obtained in accordance with the
procedure of Step C of Preparation 9, wth the replacenent of the
conpound of Stop B of Preparation 9 with the conpound of the above
Step A 2% Araébv ¢hy.ovss omrankY-,on1 39 (asgakif gvgig;h@%me/@gﬁyhgz; 1466
acet at e: 3) “al'l'ows 90 ng of the expected product to be obtained.

Mel ting poﬁ@ﬁ) 18&X(v .oRdated 10V aw {-)). 3353 (v N-H); 2955; 2931; 2870;
2809 (v C.-H); 1725 (v c-0); 1458; 1436 (6 c-fl); 1360 (v c-N; -
1264; 1235 (v c-0). -38- Elenental analvsis: C%H¥% N% Cal cul at ed:
67.30 8.31 13.85 Found: 67.15 8.32 13.76 5 PREPARATI ON 14:

tart - But ylprEom 1 Promt § ZOW eyl kﬁmmaﬁs)(@%mgmm@tmy l)4a,99a-hexa-
eridin-2-yrrindoline-I-caarboxviate Step A tert-Butyl

5- met hoxy #iy diontidl feedrbcltn-BaXerate t0 15.57 g of di-tent-butyl

carbonate and then, in small portions, 8.72 g of 4-(dinethylam no)-

pyri dine, are add_ed to a solution of 7 g of 5-nethoxyindole in 90 m
of THF. TS%Ut&ﬂ l IR&%RS%RSWEZMSO"" (RIIAY 4
t enperature a s SOk

, SrySed i Tt
100 nil of:m&balzmlrvl)memw gani c phase is then separated and extracted
with diethyl ether (3 x 70 m). The organi c phases are coll ected,
washed with 1M 15 hydrochloric acid solution (150 m) and then with
sat ur at ed RO} 4L CR 8L LR 1ﬁ %E(':btr!ieﬁﬂe wAVHLBE prodEdiB Qs @Ye%rB o9 @fézba}atlon 9, with
sul phat e and evaporating the solvents off in vacuo t he

pr ot ect edthendplheename obtiteaiongpdundvef Siepgpof Preparatieh ¥ 8@h the Compound of Step C

10 of Preparation 8.

Flash chromatography on silica gel (cyclohexane/ethyl acetate: 85/15) allows 150 mg of
the expected product to be obtained.

(v en); 1270; 1236 (v c.0).

15 Step B: Methyl (IRS,4aRS,9aRS)-(9-amino-2-propyl-2,3.4,4a,9,9a-hexahydro-1H-[-

carbolin-I1-vl)acetate.

The product is obtained in accordance with the procedure of Step C of Preparation 9, with
the replacement of the compound of Step B of Preparation 9 with the compound of the
above Step A.

20 Flash chromatography on silica gel (cyclohexene/ethyl acetate: 7/3)’allows 90 mg of the

expected product to be obtained.

(8 c.n); 1360 (v cn); 1264; 1235 (v c.0).



20 Stea B: 11-(tart-Butoxycarbonyl)-5-nethoxy-1 .indol-2-yllboronic

acid 263 m of a 2Msolution of |ithiumdiisopropylamde is added

dropwi se at 0C, under an argon atnosphere, to a solution of 10 g of

tert-butyl 5-nethoxy-I11-indole-I|-carbef§late and 11.41 g of

triisopropyl borate in 27 m of anhydrous THF. The reaction m xture

i s then 25 breyghindigisanbi ent tenperature, stirring being maintained

for one hour. An agueous 2M hydrochloric acid solution (70 m) is

then added to the reaction m%t%re & th&%H of the aqueous phase

i s subsequently adjysted.to a Iue f 7 g concentrated anmoni um

hydr oxi de solutlogi%7ﬁl'%haseg¥%pe sgpara?§§§and t he agueous phase is

extracted with ethyhngacet ateg(3Isx 832m ) /3. The organi ¢ phases are

~collected and then concentrated under reduced 30 pressure. Water (50
m ) ahd pentane (50 m) are added to the residual red oil and t he

round- bot t,oppd L, 2] 1N | o] Rl ne, o

The preci e AL W PT (121 T A2 LTI N A D UL AN LSRN LA LT

subsequentﬁgyermadlzwﬂmepBMi@aevl&m obt ain 10.88 g of the borom Cc

acid inthe title. Meltingpoint:_ 110-112C 5 Step C.

tert-Butyl 5- nedhoxy--[3 fi net hoxycar bonyl | awr i di n- 2- Et

| i ndol e- 1A§4L,y, m_gin ﬁ&iqnquﬁﬁdqcé%&ghﬁgdlun1carbonate in

wat er (18 yT - phosphi ne) pal | adi um

are added in succession to a degassed solutlon of - 3.09 g of nethyl 2-

foactfon oA 8 Serdihe &?ﬁb@aatg%ﬁwgﬁlggwﬁ%ﬂén&%ﬁsa%%% G- sty tamino)

t enper at ur rlam%o:!lﬂéta'd@éﬂ AN AN Pg 80 5GnQhoxyiiiB 1Ak b APLATAEAThsolution
Step Bin'18 of 1,2-di nethoxyethane is then added dropw se.

Stirring iis than ritiaiedefbrf oo Golouns ambigs Cepgfoteer atdurthi rrgaqtlonambxtem is

t t d di t

the’ aqueoucoanaeuds S Bvaun TP devare, RIS HE eSS ' fitpiiidane
then w th gt hybg %ﬁtd@étﬁyl(e%éf ($9Q 70ich) - Tﬁ@?ﬁfﬁ&ﬁgﬁﬁﬁs@s RBASB& A, Qashed with 1M
coll ected, washed with 'saturated sodi umchloride solution, dried over

sodi usm su HQ’HHICh],OIleaCidIS@i’LE@néhﬁ) oOreed nbenawield sard e Sp@dun@domﬁea@hmoe After

The residu urlf ed b r graphy, on siliga cqu n
an et byl  dodngBPE jeli et 58] SuPorRe e Yalete h Seutynard € A the
expect ed qu@&b@gmgkggyggmh@dihe forn1of an oi |

20 Step B: [1-(tert-Butoxycarbonyl)-5-methoxy-1H-indol-2-vl[boronic acid

26.3 ml of a 2M solution of lithium diisopropylamide is added dropwise at 0°C, under an
argon atmosphere, to a solution of 10 g of fert-butyl 5-methoxy-1H-indole-1-carboxylate
and 11.41 g of triisopropyl borate in 27 ml of anhydrous THF. The reaction mixture is then
25 brought to ambient temperature, stirring being maintained for one hour. An aqueous 2M
hydrochloric acid solution (70 ml) is then added to the reaction mixture and the pH of the
aqueous phase is subsequently adjusted to a value of 7 using concentrated ammonium
hydroxide solution. The phases are separated and the aqueous phase is extracted with ethyl
acetate (3 x 70 ml). The organic phases are collected and then concentrated under reduced
30 pressure. Water (50 ml) and pentane (50 ml) are added to the residual red oil and the

round-bottomed flask is placed in an ultrasonic bath for one hour. The precipitate formed



20 Infrared (vv,,,-r): 2980 (vc_H,); 1726 (u(,._()). Step Br

tent-Butyl <2SR)-.5-nethoxy-2-T(2RS,, 38d2) - 3- net hoxycar bon

yUyi peridin 2-yl$- indoline-1-carboxylate 25 A m xture contai ning

5.40 g of tert-butyl 5-nethoxy-2-[3-(nmethoxycarbonyl)pyridin-2-

yl l'i ndol e-| -carboxylate and 5.90 g of 5% rhodiumon alumna in

gl aci al aggttia€ naahd i§ BRnMiered &T sid subee@htlamaklet witle paredst turobtain de’s ¢
a hydrogen pressure of 16 bars hydrogen for 16 hours. The reaction

m xt ure i of teoronis ped éfthsidle- Celite which is washed with nethanol .
The filtr | ; { trated under reduced pressure and the

resi due izhgg%ég%ggggﬁgqggﬂtaken up in diethyl ether (60 m) and

water (100 m ). Potassium carbonate is added until a basic pHis

obt aihed. The ph at. nhase . i s extracted
W t h dl “;.-ﬁ’"‘ C- > 7 g ] - QERCEN QX VERT DR VLT J 47 W I ohe~g arboxy i

The organ{c ﬁﬁééeéwéfg; Ebllé¢£éd,Ahfféd”erfdébé(un;gupréfé,!”hyh‘”
filtered gn C r - i i
subsequent! B0 T 60 By ST Acp e HER RIS TRL ety § PRS-
di et h)él ( @hh@jé)iﬁspaﬂbdﬁaﬁi are taddedi ialsde@shbn @ Dlledabedtsblhution pf 6ddces of methyl 2-
Zaa_e V,,,-d. 2934 1725 (uc-0). 1693 c_0)_ 5 PREPARATI ON 15: . .
t ert 18Bawl ’b(mlg@l% b‘bx&z‘ﬁlfb‘%tb‘i)zégeé’@@ é\é( ﬁ\ﬁ |%O§£E§rﬁ§n9}?€)cpon mixture is
pi peridin-2=".1: i ihe-l-car 7 i i : t
Phe”synt nog s | S I RRERE: PR Tonafhfl s b0g of
(vmj): 2986adidobtdinedl #25tepVis G, 18168 of (M2-dohethdXyePRECARMTEINOM 26 :dropwise.
tart-Butyl,K (2SR)-5-fluyoro-2-/(2RS, 3SR) - 3- (net hoxycar bouyl ) -
o1 per i i 1SS 15 AL B CahBER B0 PR rURAE ' SBhEh] farperature and
accordi ng aaﬁngawﬁa%@gﬁysmé PEREUER deBahRatandaRS hhR&Ms iphaseRk QRBEAL Mth
14 with the replacenent "of 5-nethoxyindole with 5-fluoroindole. Dared
Ev. : ii ., ]2 die2I98 2thev €2 H) 60 hT)3md(then v)th ERERARAEI(ON 47 ml}. drhe-Bgany¢ phases are
2RS) - 5- f 7uor 0- 2- T2R 3SR) - 3- ( met hoxycar bonyl )- 15 ) .
pi per i di n<oUgalad yepanedarithesaiuard SRYINEY %ﬁ?ﬂée srlobert diied QY sedigg sulphate,
during the; gyt Neai SoflentiiRd CAMRGUNEaRkd SpeRsRe Of TR eR3AL | @0 Afified by

chromatography on a silica column using an ethyl acetate/cyclohexane (25/75) mixture as

g2
PRI L ol (i LLNIAS v !

eluant to yield the expected coupling product in the form of an oil.

20 Infrared (Vem.1): 2980 (vew), 1726 (ve=0).

Step D: tert-Butyl (2SR)-5-methoxy-2-f(2RS,3SR)-3-(methoxycarbonyl)piperidin-2-yl]-

. indoline-I1-carboxylate

25 A mixture containing 5.40 g of fert-butyl 5-methoxy-2-[3-(methoxycarbonyl)pyridin-2-
yl]indole-1-carboxylate and 5.90 g of 5% rhodium on alumina in glacial acetic acid (50 ml)
is stirred at ambient temperature under a hydrogen pressure of 16 bars hydrogen for
16 hours. The reaction mixture is then filtered over Celite which is washed with methanol.
The filtrate is then concentrated under reduced pressure and the residue}is subsequently

30 taken up in diethyl ether (60 ml) and water (100 ml). Potassium carbonate is added until a
basic pH is obtained. The phases are separated and the aqueous phase is extracted with
diethyl ether (60 ml) and then with ethyl acetate (2 x 60 ml). The organic phases are

collected, dried over sodium sulphate, filtered and concentrated under reduced pressure.



Mel tihoint : 107-108C. PREPARATI ON 18:

tent - But yl 5- chl or o- 2-f 3- (anet hoxycarbon yl)tayridi n-2-yl1[indol e-1- 20
carboxvl ate The product is obtained in accordance with an anal ogous
procedure to that described in Steps AY0B  and C of Preparation 14
with the replacenment of 5-nethoxyindole with 5-chlororoindole. Mss
sggct r oscofhe: refiE® is s]ubsﬂqneml}il@ﬁiﬂedl byNehramatedihph PRERARAE dAm1 Aising diethyl
tert-Butyl 2- A3-! nmet hoxy, rbonyl% iethyl-I,4~ 6-tekahydro-

pryri di r e- e elﬁafﬁtef"rWFﬁr?oﬁﬁ gof he silpgrarist e STEP A

tert-Butyl L) - | | ey | hoxvl 0 g of di-tert-butyl.

car bonate]glirg;E e‘i‘i’” 'fdsﬁg? ﬁ) 75? tﬁ))l a?néjﬁ(d)?p i d| nc are added to a
solution of 15 q of 3-ne d; 80 [ L& . an ‘
sol ut7on HREHLEALION PRIV, Laiod)-dtneli oo~ e B, Sons Ao 3= (MEpnaxycarbonyt) -
reaction rg; &%ﬁlegllﬁw]ﬁ@qu&thyﬂMdr oI ysed vvlth vvat er (300 rrt) and
the organiC phasé 1S Separ at e washed with 1M hydrochloric acid

to solution and then with saturated sodi um chl ori de solution. After
drying oveérhegodiuetris abidiphiadweingnie $yndrsievdgeranipognobf Steh@ siofregamgtiaonl 4.
vacuo, thenpyReqved)mmayst ) $7D00aLY)etho1 (Meb).i gpoint: _ 106C. STEP

B: 114y (tert-Butyl oxycarbonyl)-3-net| eyI -11'l nndol - 2- yI | boronic acid
15 Under %Epﬂmsp@erﬁﬂ Byt 7}, 08k, SN LT,
corrpound Qi eaidived- ulhnﬁdtmeabwéoﬁtlm in 25 m of anhydr ous
tetrahydrofuran. Stirring is maintained for 30 mn. before the
addition of a solution of 1.87 g of triisopropyl borate in 10 m of
anhydr ous gt ?%ﬁdr of WbAhed20ccatdifg 119 JarPTankiBBou¥ ¥ideb&urk StomBiant Rk&add in
for 2 hours at ambient tenperature before the addition of water (25
m). AfterPreeparatlidonitofhetrbgaghzses! S-ntethoagndolgsviphadwoian@ie.r act ed
wth di e t her The .organi c phases are coll ected,
washed wi t rﬁrﬁgﬁyﬁtlé)&?ﬂggt(Y%H)ma%%Sd(@tﬂ)uti on and dried over sodium
sul phate. The residue obtained is suspended in a

PREPARATION 17: tert-Butvl (2RS)-5-fluoro-2-[(2RS,3SR)-3-(methoxycarbonyl)-

15 piperidin-2-vilindeline-1-carboxylate

The product is obtained during the synthesis of the compound of Step D of Preparation 16.

PREPARATION 18: teri-Butvi 5-chloro-2-[3-(methoxycarbonyl)pyridin-2-yljindole-1-

20 carboxylate

The product is obtained in accordance with an analogous procedure to that described in
Steps A, B, and C of Preparation 14 with the replacement of 5-methoxyindole with

5-chlororoindole.



wat er/ pentane m xture to yield the expected product after filtration
and drying. 25 11 N_% 2R | OONFE DtifSO_ d6~ S (ppm = 8.15 (sl

2H); 8.07 (d, IH .l =8 Hz); 7.51 (d, 1H J-7 Hz); 7.28 (d, | H, J=

8 Hz); 7.22 (t, 114, J =7 Hz); 2.20 (5413FD 1.60 (s, 9H). STEP C.
tert-Butyl 2-/3-(rraet hoxyearbonyZ~2yridire-2-yll-3-raaethyliredole-1I-
cabox' | at @R EIER PTRONGY: iest- Bk BR-NEGmbih oREGOS AR SR miskivI 1 %638 FBhydro-
procedure as that}descrlbedlln Step C 30 of Preparation 14, using a
sol uti on @bridine-Widdmneidy ke »qu':vv B i n t he above Step. -42- ~I

NIlR f400 Mz ~DAj): S (ppm = 8. 81 (dd, 1H, J=1.5 4.8 112z); 8.34
(dd, 111, J=1.8 8.1 11z); 8.19 (d, IH J= 9.0 Hz); 7.55 (d,

111, J- 2. 1 SHEW A TteASBASILE-nieWlpl-Y E- thdBlel] Barfioyplare?. 31 (dd, 1H, .1=2.1
9.0 Hz); 6.57 (s, 111); 3.72 (s, 3H); 1.29 (s, 9H). 5 STEP D:
f2- 1% (tert-But oxycarbonyl)-3 met hyl -1Cl indol -2-y113- <rnet

oxycar bon irqdi

conpound §E€éﬁﬁ% 9€%ﬁé§ea%%# &ﬁ%méﬁ@%ﬁ?ﬁ@%ﬁ%ﬁ angegs%d§$?#€%k%HQoa
anbi ent teﬂp&mabﬂt%gkﬁﬁrﬁmhﬁmmkﬂdmmﬂa@neb@@mtandnﬂbmafﬂgdxmgumakennubﬁn

in dlethyl ether and filtered. The residue J mash

i et hyl | St 0T U R TORBlers T "SR o T T Sipecehe pagh e pish
dried in V\%@ét'?ﬁ@m}’)' %@tﬂehﬁf ﬁf&pﬁ%@@s %Q@%tand]&ifa]sh@eﬁv%tﬁ‘l@@ Hlortc acid
L) M5O-d : % J=6.511z); 9.08 (d, 1 J=

Hz) ;10 8. 45o0lgtoh ahé, thar: veths samdtt@t Hm)mmscm@mcted solaian. /ﬁﬁeradml)g overmodlum
(d, I H J=.8 Hz

4.16 (s, §1|11E$a %)l%t—}le](l gvap%)';ﬁtmgé)f%%te 1ve1§|_61 )v&%io?ﬁxe (e%pécﬁlgrbducéﬁs %Epé}léd
tert-By tyhgﬁéépﬁﬁﬁqb@{yycarbonvI) J-methyl-1,4,5,6-tetral aydrp
vridin-2-yI-3_"mthylindole-f-earbox late A mxture of 2.1 g of the
conpound obt ai ned in Step D, 12.8 nl of trlethylanlne and 15 187 ng
of platinympoxi,de in, 3 , . i . ﬂydrogen

at n«DSpher SEF LTI [t "»’ YLOXVCErog A (LA A X0 o’ e—eFrt e and t he
filtyqate is concentrated The reS|due IS taken up in dlethyl et her

and a white preC|p|tate is formed, which is renpved by filtration.

The or ganladprasaepR a@resphereves - 6%@1@1%%91? prhayaithivm weh g of fgrane is added
concentrate d ~opre I n

par' 1 ed 15 LcHbaR SEUERI- TSRO COE M o A5, EERbEHS BRhATRAN Bbgve Step in
et hyl ac euamldfmﬁhyﬂiema&a}(ﬁ%fﬁ&)m Biixingrie nadntyined thrtIemaox pelotethe addition

roduct. Meitingpoint: 124C.
P of a soh?t?on of 1787 g of triisopropyl borate in 10 ml of anhydrous tetrahydrofuran.

y

20 Stirring of the mixture is maintained for 2 hours at ambient temperature before the addition
of water (25 ml). After separation of the phases, the aqueous phase is extracted with
diethyl ether (2 x 30 ml). The organic phases are collected, washed with 1M hydrochloric
acid solution and dried over sodium sulphate. The residue obtained is suspended in a
water/pentane mixture to yield the expected product after filtration and drying.

25 "H NMR (400 MHz; DMSO-dg): & (ppm) = 8.15 (s, 2H); 8.07 (d, 1H, J = 8 Hz); 7.51 (4,

1H, J=7Hz); 7.28 (d, 1H, J= 8 Hz); 7.22 (t, 1H, /=7 Hz); 2.20 (s, 3H); 1.60 (s, 9H).

STEP C: tert-Butyl 2-[3-(methoxycarbonyl)pyridin-2-yl]-3-methylindole-1-carboxylate

The product is obtained in accordance with the same procedure as that described in Step C

30 of Preparation 14, using a solution of the boronic acid described in the above Step.



PREPARATI ON 20: tart-Butyl 2-t3-(n

eet hoxvear bonyl )-1-nethyl-1,4,5,6-tetraltyero- pyridin-2-ylL5

nmet hyl i ndol e- 1- car boxyl ate 25 The product is obtained according to

t he sane procedure as that described in™~ Preparation 19, with the

repl acenent of 5-nethylindole with 3-nmethylindole. -43- HNVR N 00

M\z CDC[ S’ (ppvR (F)BMIE, COCIsLHS (ppm)8 $8) (dd7 127 JEs1.5 2H)12)7809 (¢d, 1FLH= 1.8

111): 2 6607 53 @ 1, do e Ty ds 6l a6l 4 51 ot 7 fagda Fr8g 67 4
211); 1. 5%351;9?,(91!%:]52.'?@%?1%?}3-5!59\{5,21]{{); B/%Ré(,b}{); 129 (sy 9H).

(2R S, 3S I'i ) - 5-met hoxy-|-ni trosoi ndol'i n-2-y11-1- neth vyl t>ri
peril in e-3(r)carbox el ate STEPA: Met hyl

2RS, 3SR) - 2- ( (SR) - 5- met hoxy-1-ni t O - 3-

f:ar boxyl _ d: Tz-idofi¢k .1 .= . L AL GO YA - 2 ."
sol ution mip&dorrpound of Step D of Preparation 14 in 8

m of di chForomethane. —The nixture is stirred for 6 hours at anbient
tenperature and then concentrated under reduced pressure. The residue

is taken yp i.n di yl her and the_ sal ich h recipitat .
s 11 ter hmitpreohEl e oF M et nd RSkl ST et ERRI kb fbfRane i
This sol i dijr& hthanbidhsSeelpkReirt o agisalTh@gﬂédiﬁm@ bbtalnd s Mkkn @pdn diethyl
water (9.5 m). A solution containing 339 ng of sodiumnitrite in

4.3 nl of ethat end ifidteteHe Ahaderédie idrvoshéd ByicamwitGlicthy! ether, rrag dhgrop final time

m xture. After stirging.for. 30 m nutes. at. i chlior hane (20
m) thd Wéffl pe %ﬁe‘rﬁcb)e fg%%“eala%élad fnowfcﬁ%tor 1§éiﬁlh %ﬁgﬂn@l%%td (L)Plng& ot assi( um
carbonate ’HWMR%W@M&@D%&@W@W -0 46 (& 120ye06S 1IHaSes (& 1PRII=C8 Hz);

The phases are 20 separated and the aqueous phase is extracted with
di chl or om8tdidde 12 K= 85 anidI8)Hz)TRE0 (dridhnt ¢ 8 htvasego &k d Hedmbh Hed,7-Mr(t.ddl,

over sodi um sul e filte n onhcent rat u r d
pressure. 9-rh€§1i§)2 :}?}é)\/\(ﬁsﬁr}g— %gg?at%n&d& i gﬁ)[ Eeé’rﬁﬁ ggpyg ’?)gl(f’i%gdﬂg ?gsm%él).
pentane - ethanol mxture to yield the expected product. Melt point.
152-153' G 25

STEP E: tert-Butyl 2-[3-(methoxycarbonyl)-1-methyl-1,4,5,6-tetrahydropyridin-2-yl]-3-

methvlindole-1-carboxylate

A mixture of 2.1 g of the compound obtained in Step D, 12.8 ml of triethylamine and
15 187 mg of platinum oxide in 32 ml of methanol is stirred under a hydrogen atmosphere for
3 h. The mixture is then filtered over Celite and the filtrate is concentrated. The residue is
taken up in diethyl ether and a white precipitate is formed, which is removed by filtration.
The organic phase is dried over sodium sulphate, filtered and concentrated under reduced
pressure. The residue obtained is purified by chromatography on a silica column eluted

20 with an ethyl acetate/cyclohexane (30/70) mixture to yield the expected product.

PREPAMTION 20: tert-Butvl 2-[3-(methoxycarbonyl)-1-methyl-1,4,5,6-tetrahydro-

pyridin-2-vlJ-5-methvylindole-1-carboxylate

25
The product is obtained according to the same procedure as that described in

Preparation 19, with the replacement of 5-methylindole with 3-methylindole.



STEP B. Methyl (2RS3SdR)-2-t (Sl Z)-5-nmethoxy-I|-nitrosoindolin-2-yll-1-
aet hyl - pj peri di ne- 3-carboxyl ate An aqueous solution of 0.13 m of
37% f or nal dehyde is added at anmbient tenperature to a 30 solution
containing 0.39 g of the conpound of ti# above Step in 12 m of
acetonitrile. The solution is then stirred at anbient tenperature

for 40 m mHt]@j@’R?’E)G‘O ageltopcagi 8 (%p’lmﬁ% 89 (di $H, Sbhbwﬁ?:entt ¥s, adgeroo (d, 1H,

After stirring for 10 m nutes, of sodi um bor ohydri de are added

-44- in soal ? Hoor.2ofs 1Hhd3 hl(sctatﬂr)ea 28-3tHem,AH): P éd- 20 éﬁgﬂé}éﬂm (s, 3H);
t t h
encti on A GruD S Peninbd B kb Pne e Dobo Sl P “car bonate.

"t' he aqueous phase is extracted with ethyl acetate (3 x 20 m) and
t hen t he organl c phases ar e coI I ect ed dr| ed over SOdI um suI phat e
filtered difdibbhger( 24 obletlvd 62R% 35 BH2rd (SR) riv-weethgicp-1-mifiasaindaliinéyll-1-
obtained is sybseguentl]y purifi ed by chromat ography on a silica

col um us PGP EEe A€ fet hanol (98/2) nixture as eluant to
yield the expect ed product I'1'el tingpoznt:_ 99-100C. 10 PREPARATI ON

22: Met hyl ZSR BSR) 2- KI S9) - 1- ami noi ndol i n- -2-yil-l-me
pi peri di n&LE oAy Metlyl 63RS, $SiHE2- /S(SRBérmeahnxwrll-mmomdolzn~2-vlimpertdme~3~

2- 6(28R~38pr§ é et hoxycar bonyl ) pi peri di n- 2- y| Iindol i ne-d- 15

car boxyl a of sodiumis added in snmall portions to 25 nil of
met hgnol at OC under a nitrogen at nosphere. Once the sodi um has

di ssol ved corrpl etely, a solutjon 1.68 o h conmpound of St
of Prepar dtdUgnl & fiffliomaggHe 26K %tﬂ b aiseluignalil 9p eiheempeind 3 Rep D

tenperat ur ?Pr% 10k Xk 'ﬁf g ng%ftdlf@ﬂbrpﬁgh%!ff@ Gys %1X€l:1§e RQUESd fIMEhs8astdnent

m xture is sequent rought to anbient tenperature and then
concent r ateapauatcer arrdedmnaubncmmmtumeier Wadueed ipsesadde dhandsidine isatpheroup in

phase is extracted wth eth etate (3 x.2Q.m). .. The qr.gan )
phases ar &gy Ieé’é‘f é‘\é\A %P?%ﬁ%@ﬁa%ﬂaﬁaﬁt E%l%t%&?f&h off ﬁ"teéf‘gtip%'tﬁfdf%en washed
concent r at,eg, d1%9?5théteqqﬁse§jolﬁf BSH %1ssdib@d [Iﬁﬁla&ldﬁ abicPi¢id 19.8nlP¥nd water
chromat ography on silica gel using a 25 cyclohexane/ethyl acetate

(70/30) ni%fwmilp Asoletigamnonttiping B9dmg leé sgdap@cm@ﬁe DY é3unt of water is then added

dropwise, at 0°C, to the reaction mixture. After stirring for 30 minutes at 0°C,

dichloromethane (20 ml) and water (20 ml) are added to the reaction mixture. Potassium
carbonate is then added until the pH of the aqueous phase is basic. The phases are
20 separated and the aqueous phase is extracted with dichloromethane (2 x 25 ml). The
organic phases are combined, dried over sodium sulphate, filtered and concentrated under
reduced pressure. The yellow solid obtained is then recrystallised from a pentane - ethanol

mixture to yield the expected product.

25
STEP B: Methyl _(2RS,3SR)-2-[(SR)-5-methoxy-1-nitrosoindolin-2-yl[-1-methyl-
piperidine-3-carboxylate
An aqueous solution of 0.13 ml of 37% formaldehyde is added at ambient temperature to a
30 solution containing 0.39 g of the compound of the above Step in 12 ml of acetonitrile. The

solution is then stirred at ambient temperature for 40 minutes and acetic acid (1.35 ml) is

subsequently added. After stirring for 10 minutes, 88 mg of sodium borohydride are added



_Ifeltigpoint: _ 109C. STEP B: Met hyl

(2SR, 3SR)-2- ((RS) -i ndol i n-2-yl | pi peridi ne-3-carboxyi ae 30
Trifluoroacetic acid (15 m) is addedjﬁagisolution of 0.70 g of the
conpound of the above Step in 15 nml of dichl oronmet hane. The m xture

is stirred at anmbient tenperature for. one hour and then concentrated

under redUceERlppedisnt-el heThEygds ted stiged akaRPIGp! fepperpgire for one hour. Water
di chloro . ng. i - e P i > a I
added untrl ?ﬂgléiﬁ“g%&Fﬁeggg@gﬁﬁ%ﬁgﬂgigxﬁté6%5?%§§$h§@% %iggﬁépgakﬁmn
separ at edcabchdid eTaqupruss phasds iestractéd adthedhylwacetated(3c k| 2 aftetuidtden( e
x 10 m). The organic phases are collected, dried over sodium

sul phat e, OTZRRICAIaEEs g celdiréwindriad aver wdipensyphate Nifeardandyeonsspeiedynder

or oduct | . . . ‘ o e . e
oint. . obHGACH e She e O MR Aen By BLREERL Hroshhisie on o
(vc_H); 14R8&a (cobma) ;usibd86n (edlod cicetaETmbthafed (M811)zmpikture as eluant to yield the
(,91d.3SIt)-2-1(d3S)-1-nitrosoin Bolin-2-yllpit~eridin-3-crarbox Late
10 A sol ub¥isAedP oSt ng of sodiumnitrite in 3 m of water is added

at 0Cto a solution of 0.43 g of the conpound of the above Step in 8
n of acepjefiiadddanol18omt. of water. The mxture is stirred at that
tenperature for 30 m nutes and then dichl oronethane (20 m) and

wat el0 (10 m ) are added. Potassium carbonate is then added until the
pH of t heggt O AV BIRSE S RISLEe) The Dhases ar e separat ed, The
organi ¢ ph@sAgindlEcaipbhgsted, dried over sodium sul phate, filtered
and concentrated under reduced pressure. The residue is then purified
by chromatography on silica gel, using an ethyl acetate/cycl ohexanc
(60/40) m re as »el; , A0y behdst ] d.0E :
VoLt o poS P B BB B 2 (R S SR Ry GXRGEAS BB 2.y Bldotine- 1-

) - | -1i tr o&@bbggkel i n-2-y eridine-3- carboxylote 25 0.04 m of aqueous
37% f or mal dehyde solution is added to a solution of 101 ng of the

P, 3 Gl &

0.54 g of sodium is added in small portions to 25 ml of methanol at 0°C under a nitrogen
atmosphere. Once the sodium has dissolved completely, a solution of 1.68 g of the
compound of Step A of Preparation 2 in 25 ml of methanol is added at ambient
20 temperature. The mixture is then refluxed for 15 hours. The reaction mixture is
subsequently brought to ambient temperature and then concentrated under reduced
pressure. Water is added and the aqueous phase is extracted with ethyl acetate (3 x 20 ml).
The organic phases are collected, dried over sodium sulphate, filtered and concentrated
under reduced pressure. The residue is purified by chromatography on silica gel using a

25 cyclohexane/ethyl acetate (70/30) mixture as eluant to yield the expected product.

STEP B: Methyl (2SR,3SR)-2-[(RS)-indolin-2-vlIpiperidine-3-carboxylate

30
Trifluoroacetic acid (15 ml) is added to a solution of 0.70 g of the compound of the above
Step in 15 ml of dichloromethane. The mixture is stirred at ambient temperature for one

hour and then concentrated under reduced pressure. The residue is taken up in



conpound of the above Step in 2 m of acetonitrile. The m xture is
stirred at anbient tenperature for 40 mn. and then acetic acid (2
m) is added. After 10 m nutes, 23 Ong sodi um bor ohydri de are
added, and stirring is maintained for 40 mi nutes before the addition
thereto of water (10 nl) and then potassi um carbonate until a basic

pH i s obt alighberongthamy él ambleandsinprizere( 1 gnlgdatagstuay carfprage {4 added until the pH
oot e e AN RL IR P RASER AL e GRLUER LS e UL YL 8 B HMa

sul phat e, fo d>concait r uce pre

the expectgh Efcﬁ%ﬁethaxﬂﬁfz J nfor @nedhé \brgahiclpﬁa)ses 20401 1eed, 7@2d( Meer L3dium
1730 (vc=0); 1485 (vc-c); 1428 (vN-c)); 1154 (v(-,_N). STEP E.
I\/Et hyl sulphate filtered and concentrated in vacuo to yield the expected product, which is used

2S1d, 357d- S 1asa| irarlolin-2-vial-rnethLi-tsatreriairie-3
- car%oxyl‘ﬁ‘ﬁgulg cgmi@la p%rfiaca%ﬁ% and 0.28 g of amoni um carbonate are

added in mg@g;bigﬂ 99a1toz©@ to a solution of 99 ng of the conpound

of the above Step in 4 of ethanol and 2 m of water. The m xture
i s stirrednfererisin- ﬂerﬁéér(a&u) Q918 rndd80A (vat-disl RAdVetodnl 4861(vectd over
Celite which is washed with water and dichl oronet hane. The phases of
the filtrate are separated. 10 The aqueous phase is extracted tw ce

wi th di chlsgrpret hans (IS8 39R B2 ES)PRASES 0dddBlin Q0N | pRsdr Rtk e-Sich R x MBS

sodi um sul'phiate€, fiTtered and concentrated under reduced pressure to
yi el @t he expected product. Melti gpoint. 122-124C. 15 ’

PREPARATI - - 0 i
(1Rs, 4aSRgg|5é§Sm( b1 ma oLsogiym s 9, il ofpvil g filied 2t 0°C 1o a solution of
(fcarbol i 43 yby tacein@nE tERK: abdetbp 61 8 B)I-df2:cbinzyid 2n3 84ml of water. The
9-tetrahydro- 1H l'f-carbaolin-1-yl)acetate 20 The c ound i s obtai ne
accor di ng st sigivd aphet sancetys fohdlt mirgee and IJZ%C Igoggmethane (20 ml) and

Preparati 3}\2&&‘ (é}?_”éléﬁ §E@§%§eﬁpk%gﬁﬁﬂtcaﬁion9(eqp &l@ﬁaﬁcﬂg@ﬁgﬁl {'Met;ﬁ{ of the aqueous

benzal deh

(1 RSj#taSRphadeS)is (Bstee iy ;ﬂl,a&s4,aﬁba sBpBated.i Ghal adureono-pHdse [i3- exdrdowidi rwith
|- 1 acetate 25 The conpound i s obtained according to the sane
p,—ocedu,—edacgl(jﬁppg}pth@,gee({2I A mré‘iblér &h¢ g¥gapac phases are collected, dried over sodium

sulphate, filtered and concentrated under reduced pressure. The residue is then purified by
chromatography on silica gel, using an ethyl acetate/cyclohexane (60/40) mixture as
eluant, to yield the expected product.

20 Melting point: 100-101°C.

STEP D: Methyl (2SR, 3SR)-1-methyi-2-[(RS)-1-nitrosoindolin-2-yi[piperidine-3-

carboxylate

25 0.04 ml of aqueous 37% formaldehyde solution is added to a solution of 101 mg of the
compound of the above Step in 2 ml of acetonitrile. The mixture is stirred at ambient
temperature for 40 min. and then acetic acid (2 ml) is added. After 10 minutes, 23 mg of
sodium borohydride are added, and stirring is maintained for 40 minutes before the
addition thereto of water (10 ml) and then potassium carbonate until a basic pH is obtained.

30 The aqueous phase is extracted twice with dichloromethane. The organic phases are
collected, dried over sodium sulphate, filtered and concentrated under reduced pressure to

yield the expected product.



with the replacenent of the conpound of Step B of Preparation 8 with
that of the above Step A -47- EX4MPLE 1:

(4aSR Il ca. SR I hSR) - 1- Met hyl -1, 2, 3,4,4a,li,lla,llb-octahydro-1, 6, 6ta
" triazabenzofal fl uoren-5-one 2.3 m of%& | M sol ution of borane-TIIF
conplex in THE is added dr opwi se under a ni trogen at rmsphere to a
anhydrous THE at OC. Stl rring i s maintained for 30 mn. at OC and the
reaction mxture is concentrated under reduced pressure. The resi due
under redugad @ gssure. The residue is taken up in dichloronethane

and water. Potassium carbonate is added until the pH of the aqueous
phase’ is basic. The aqueous phase is 10 extracted twice with

di chl or omgt @ag%f 2 gr@%g%f%ﬁﬁaguar rGlald &E%gdedjfﬂ scQ¥Rh, SO a
sul phat e, filtere conCentrated under reduced pressure. The

resi due i solption bt Q@rrtgyof thehmmmnmgroépﬂwabome atepith daal c@elthfmol a2 ml of water.

(dichloro t hane/ met hagnol: 9/1) to |eI xture in

reduced prdQUBKIUIGHF SURRY @f Ht | t%mH? Wit g%‘gzén l.wewn%?h ﬁ? ‘?rgga?é{Frdcellte
and 10 m yody Wa%?e@%h%ér%dt&c}@&onéﬂﬁﬁé UlHeQtha®ds A-1R21iHra@f ar Qeibiated.
nitrite in 20 water Is then 15 added dropw se. After stirring

f or 10 houfThataqd€yus2phast iof extiiactet! amoeee higin dichiosoraeibiad; Thhobligeweophayes are

pot assi um carbopat.e until .the f e eous e is basic
aqueous ﬂ]i%céeqngrlgg(f)?%fcstogdm%\f‘ﬁﬁkag?’cfﬂ%)erdg ‘H’&ﬁ%‘ﬁfﬁ rdgh s Hed pressure to
organic p'%?e‘i@&le%&ﬁed@éd dgver sodi um sul phate, filtered and
concentrafed under reduced pressure. The residue is dissolved in a

m xture ofMding paifit: d2HdAGIC.and 4 M of water and cooled to OC. 0.64 g
of 20 zinc and 0.94 g of ammoni um carbonate are added in succession
and the reaction mxture 1is stirred for 15 mn. at OC before being
filteyed PREPZRATION 23UNEEHVEIRSYoRAINRE)-1I-bdhzyMal3es, 480 0atiernh birb 1 H-
di chl or onet hane The phases of the filtrate are separated. The
aqueous @ ool 1 YRceiene The conbi ned
organic phases are dr| ed over sodium sul phate, filtered and
concentrated under reduced pressure. The resi due is taken up 25 in 10

m of anhygigus. si.aht prone O ylhddafte Of

trimethyl = al G AT umTT Tnexane Te added at —20C tinder & hit rogen
at nosphere. Stirring is maintained
20 The compound is obtained according to the same procedure as that used in Step B of

Preparation 8, with the replacement of propionaldehyde with benzaldehyde.

STEP B: Methvl (1RS,4aSR,9aRS)-(2-benzyl -2,3,4,4a,9,9a-hexahydro-1 H-(-carbolin-1-
ylacetate

25
The compound is obtained according to the same procedure as that used in Preparation 10,
with the replacement of the compound of Step B of Preparation 8 with that of the above
Step A.



for 1 h at -20C and then the reaction m xture is refluxed for 3 h.

The solution is then poured into 20 m of aqueous 20% sodi um

hydr oxi de sol ution. The aqueous phase is extracted twice with

di chl ororet hane. The organi ¢ phases are4dried over sodi um sul phate,

30 filtered and concentrated under reduced pressure. Chronmatography

on a sili gARIPLED| MW aSECYRISRNEPLSRE/ ISt bylyl- ACH A€ 11,31 d,) 1 b rakird-166,6a-
mg of the expect ed roduct to be obtained. -48 Melting point:.132C
Mass spec BHEaezofEHR g-png . 258 (M+1l3)+. Elenental analysis: C%
H% N% Cal cul at ed. 70 01 7.44 16.33 Found: 69.79 7.64 16.13 EXAMPLE
2: (4aSR, 11gRS i I bR) -1 -Methyl -1, 2, 3,4,4a. 11,11 a, |1 b-octahydro- pyri do-
12", 3" : 3, 21y wilr &l # 1M Zohaitionddl b&am’ékﬂ“h@nml@dﬁmtTHFs iS)laﬂdfidnéI((bpdlﬁﬂei ugler a
the’ synt hesi s of the conpound of .10 Chr

silica gelnlté%eﬂﬁﬁn?W%qedﬂéﬁQW@P%P 3 fé?f‘ewf%vwggﬁéﬁe AR 190 2B i of
(dichforo Fhaoet:sipnh)s Ahl @éﬁﬁedli%‘flwgnﬁf tde SuRecta

product tgﬁ% &%ﬁgiﬁned I\fle?‘E %gspm r?C 157-159 1 I\/aass spectrometl(?nyméxl%lre
+, mz): 243ncWitkred undel exdanddapresues ilhe rashluE%s H%d‘l%d i8al0cm] ef tedluoroacetic
74.35 7.49 11.56, Found.. 74.5 7 .EXAVPLE 3: .

(4aSR, 11 a8t 2 i Bp s PUgeip 64 v’(l oy 1?@“1533% enf fereratyi befone Aeing onpsptated
o-- /2", 3Iun§er AN ek TRe Alsldnd @ BkON8p 20 dRhIProrRéthidtd efﬂd%%t@xa]‘?@{aﬁﬁum

acid are added at anbient tenperature to a solution of 180 ng o
conmpound efrbPnapas atdileh uatili theSpht ofothe diquedusr Phmst h%l’@ésw Thee pedgors ehase is

Conciht r atsreihEe it R SERERS M felePlsahabls PE- AR ygr sodium
di chl or omgtpans, aferewedr corRtrse Uﬂd&%@@ﬁat}ﬁds&rd hige @:@ﬂael 1b|ribﬁlhﬁed by

t he pH of
chromatography on a silica gel column (dichloromethane/methanol: 9/1) to yield a mixture

containing the reduced product. This mixture is dissolved in 10 ml of acetic acid and 10 ml
of water and cooled to 0°C. A solution of 0.62 g of sodium nitrite in 20 ml of water is then
15 added dropwise. After stirring for 1 hour at 0°C, 20 ml of dichloromethane are éddeds
followed by potassium carbonate until the pH of the aqueous phase is basic. The aqueous
phase is extracted with dichloromethane. The combined organic phases are dried over
sodium sulphate, filtered and concentrated under reduced pressure. The residue is
dissolved in a mixture of 8 ml of ethanol and 4 ml of water and cooled to 0°C. 0.64 g of
20 zinc and 0.94 g of ammonium carbonate are added in succession and the reaction mixture
is stirred for 15 min. at 0°C before being filtered. The zinc is subsequently washed with
water and then with dichloromethane. The phases of the filtrate are separated. The aqueous
phase is extracted with dichloromethane. The combined organic phases are dried over
sodium sulphate, filtered and concentrated under reduced pressure. The residue is taken up
25 in 10 ml of anhydrous dichloromethane, and 1.3 ml of a 2.0M solution of trimethyl-
aluminium in hexane is added at -20°C under a nitrogen atmosphere. Stirring is maintained
for 1 h at -20°C and then the reaction mixture is refluxed for 3 h. The solution is then
poured into 20 ml of aqueous 20% sodium hydroxide solution. The aqueous phase is
extracted twice with dichloromethane. The organic phases are dried over sodium sulphate,
30 filtered and concentrated under reduced pressure. Chromatography on a silica gel column

(cyclohexane/ethyl acetate: 3/7) allows 176 mg of the expected product to be obtained.



t he agueous phase is basic. After separation of the phases, the
aqueous phase is extracted 25 with dichl oronet hane. The organic
phases are conbi ned, dried over sodium %I phate, filtered and
concentrated under reduced pressure. mat ography on a silica gel
cola in (ethyl acetate/nmethanol: 9/ 1) allows 85 ng of the expected
pr oduct td@iéng)m_iai ned’C. Nbltipoi nt _ 125-127C. -49- Mass spectronetry

(ES +, mlz): 243 anal xsi_s.. C% H% N%
Cal cul at e "S%ﬁp"éé’ %@% %‘%] zi(’—g @hﬁ‘!ﬂ 74.00 7.29 11.49 EXAMPLE 4:
f4a. SR 113 ddlRa)sh- Oxo- 3,4, 4a, 5,6, 1 11, 11a, | | b- oct ahydr o- 2H

1, 6, 6a-triazabenzol al ﬂuoresr-l-y|)faceton|tr|Ie 0.1 m of

anbi ent tenperat ?6‘?‘3"?"%% sol %b f 4351 érr%]of the conpound of

Preparation 4 in ace onltrlle e reaction mxture is
stirred at anbi entrol.earper atur&9.f79)r 36 before adding 20 m of water.
After separation of the phases, the aqueous phase is extracted with
ethyl acetate (3 x 10 nl). The organic phases are conbined, dried
over sodi R s £, : : v 1CL4 5
of water am'd; Bbﬁpﬁr@bfaui Mhnﬂolcimhed to OC. 0.51 g of zinc and 0.75 g
of 15 ammoni um carbonate are added in succession and the reaction

m xture is stirred at OC for 15 min. before being filtered. The

solid is r i st fter
separati 0\2%%? ﬁgirl]lw & %g{éé{ggeﬁ duﬁggzta%&?gﬁlgéléafatshg C?ng?(t rac?%gﬁ) \}\7 tﬁh

di chlmronﬂhhranaogr'ﬁph!y opgani cilphageb aﬂmnnomcm}ﬁxarm‘atb)d owetntes 0di7lmthen
sul phate, filtere and on uced ressu e.

Chr omat ogr(‘ilmmé?? “§’{q“?t Ogg%% Sre’é‘ﬁl Lf% ]1gj %P&dﬂyﬁmaﬁ’@é’ﬁjﬁ‘fr@d

1 /1) all qws;i85,48 9k711Re-@xpect ed product to be i soI ated. Melting

oint:_ 223C~ "ass spectronetry (ES +, mz): 305 (MtNa)'. El enental
ungl ysi s. Mass Spectrometry (ES +, m/z): 243 (M+H)

15 _ C% H% N %
Calculated: 74.35 7.49 11.356
Found: 74.51 7.67 11.38

EXAMPLE 3: (4aSR,11aSR,11bRS)-1-Methyl-1,2,3,4,4a,11,11a,11b-octahydro-pyrido-
[2°.3%:3,4Ipyrrolefl,2-ajindol-5-one

20 5 ml of trifluoroacetic acid are added at ambient temperature to a solution of 180 mg of the
compound of Preparation 2 in 5 ml of dichloromethane. The reaction mixture is stirred at
that temperature for 2 h before being concentrated under reduced pressure. The residue is
taken up in dichloromethane and water; potassium carbonate is then added until the pH of
the aqueous phase is basic. After separation of the phases, the aqueous phase is extracted

25 with dichloromethane. The organic phases are combined, dried over sodium sulphate,
filtered and concentrated under reduced pressure. Chromatography on a silica gel column

(ethyl acetate/methanol: 9/1) allows 85 mg of the expected product to be obtained.



C% H% N% 25 Cal cul ated: 68.06 6.43 19.84 Found: 67.93 6.38 19.75
-50- EXAMPLE 5: (4aSltllaSR, 11bRS)-|

Alivl-1,2,3,4,4a,11,11a,!l1 b-octahydro pyrido/2'.3 ':3 4/pyrrol o2, 2-a
i ndol -5-one Trifluoroacetic acid is add&d-at anbient tenperature to a
solution of 80 ng of the conpound of Preparation 5 in 3 m of

di chl or onelnanpeciiveesm (KEur, en/)s 243 (VMrEQ.at anbient 5 tenperature for
6 h. The reac i0 nlxture is concentrated under reduced pressure. The
resi due i &€ PghSE: di chl or onet hane and water. Potassi um car bonat e
i's added unt|I the pH of thecagueoys,phage,is basic. After
separation of the phases, the aqueous phase is extracted with

di chl or onet hane. 'Uﬁkwh@@nic phdses’dbe colbected, filtered and
concentrat ed under,_ reduced roppt ography on a silica get
col umh 10 (eycl ohd¥4A¢/ et hyl 2%@?atg2 1/1?P§?Ioms 36 my of the
expected product to be isolated. |I|leltinpoint._ 145C. Mass
spectrometry_ (ES f4 niz) 291 (NHNaéj Elenental ana- 111 si_s_ C% H%
A% LA 47164 8RR, 71 SR, AL RE)-5-Cuerd of 644, 177.818-0ctahy NP
(4aSRI 1 aRSHOSR? .- | - / :Iab ooCh hydro- py?ri do 2]
3.3, , 4 i virbt B eniOiib) RO d4uct i s obtained according to
t he procedure of Exanple 5, mnth the replacenent of 20 the conpound
of Preparation 5 with the conpound of Preparation 6. Meltipoirzt.

163C. Mas9$)-kpelcof draneaeeiopiyile and )5 gz@flpew' carbongfeepigndgled at ambient

Ano-111M t%el}ig/urhg/ 0 2550% o%moia%gg mg hz c%gnp%gnél%f Preparation 4 in 10 ml of

10 acetonitrile. The reaction mixture is stirred at ambient temperature for 3 h before adding

20 ml of water. After separation of the phases, the aqueous phase is extracted with ethyl
acetate (3 x 10 ml). The organic phases are combined, dried over sodium sulphate, filtered
and concentrated under reduced pressure. The residue is then dissolved in 10 ml of ethanol
and 5 ml of water and the solution is cooled to 0°C. 0.51 g of zinc and 0.75 g of
15 ammonium carbonate are added in succession and the reaction mixture is stirred at 0°C for
15 min. before being filtered. The solid is washed with water and then with
dichloromethane. After separation of the phases, the aqueous phase is extracted with
dichloromethane. The organic phases are combined, dried over sodium sulphate, filtered
and concentrated under reduced pressure. Chromatography on a silica gel column

20 (cyclohexane/ethyl acetate: 1/1) allows 66 mg of the expected product to be isolated.

C% H% N%
25 Calculated: 68.06 643  19.84
Found- 67.93 638 1975



Found: 7600 7.61 10.37 -51 EXAMPLE 7: 04aSR,1l1aS/t, |1 bRS)-I-Methyl -1

23.4,4cs,11,11a, |l b-acPra dro- gryrtdol 2 ;3

":3,41pyrrololl, 2-alindol -5-one The product is obtained according to

the procedure of Example 4, with the repacenment of

bront oacetonitrile with i odonet hane. 5 Chromat ography on a silica gel

col um (etiVHAFIRE st @LBRINASR)116R8)-PAIB-I 4,424 1.9 1 Db-octhgdrexpect ed

product to be obtained. Melting point.: 23 1 C. Miss spectronetry (ES
rido 2N g K@D ' sfindol-5-ameapent al annlysis_ 10 C% H% N%

. g X RSt ipyridel I (2x
Cal cul ated: 70.01 7.44 1633 Found.- 70.08 7.56 1630 EXAMPLE 8.

(OresR 7lrasR | 1bRSD-1, 2, 3,4, 4aa, |l .l1a,il b-COctahydro-1,6.6a-triaza-
benzal al f |'Triftunedsetin ecitibisl addedgatodmbient tamebrdtuf7 tog aofolammni W8 mg of the

carbonate a d i i to.. | utj 0.56 f th .
conpound SOTPPRHAP AP § 118 T OBFCRBHRENEn oo i iy Fadie dpmbient
0C. The %xﬁh%%ﬁ\rls '?OhrSé i el Rhcts HiR%uréQs WoReendRd AR fddut&r ?ﬁfs#g@eThe

solid is was wat er and dichl oronmethane. The phases o _
filtrate aredsepdalaned inThehlaguethemiepndvetérs Petassiantcetbonsiniis eddgidtuntil the

di chl . Th [ h nbi dried di .
Sul phat o 301 hdieEREEN FAPEd® DRaer EUGEaa P agslr & e Fhe Y darile T is
purified Ry GREPMRLAI AN oRRBHANe. SITheCRr@lc GHakd¥N are collected, filtered and

(di chl or onet hane/ met hanol 9/1) to yield a m xture of conmpounds. That
m xture i son¢riragils soteedeiweed0 pdsser. ahhspdraggsamdiye Hinoronetierange! agelumn

cool to -2 un anitr n..at msphere. 1.2 of .

et nyt drdiiee by Pl PAS BuALTE BAShe ool pRito&ith ke jsolitsd on

m xture i Systkihs pesr-atusc@0C for 90 min. and then refluxed for 16 h 25
______ & bt

bef ore being cool ed and gour ed into 24 n of aqueous 1M hydrochloric
aci d sol uties spaiwmegndEes . ar'e): s8baYIalNad: Pot assi um carbonate is

added to t hase until a basic pHis obtained. That
sol ution iéslg@%ge?ﬁ%%{?@gu ed twice with dichloromethane. The organic

¥, mz): 93 ido XK

2

phase is C% H% N %
15 - Calculated: 76.09 7.51 10.44
Found: 75.84 7.76 10.33

EXAMPLE 6: (4aSR,11aRS,11bSR)-1-Allyl-1,2,3,4,4a,11,11a,11b-octahydro-
pyridof2',3":3,4pvrrolof1,2-afindol-5-one

The product is obtained according to the procedure of Example 5, with the replacement of

20 the compound of Preparation 5 with the compound of Preparation 6.

C% H% N%
25 Calculated: 76.09 7.51 10.44
Found: 76.00 7.61 10.37



dried over sodium sul phate, filtered and concentrated under reduced
pressure. -52- Chromatography on a silica gel colum (ethyl
acetate/nethanol: 9/1) allows 158 ng of the expected product to be
obtai ned. Meltipoint.: 211 C. Mss specblonetry-(ES +, mz): 266
(MtNa) +; 244 (M+ H' . 5 Elenenial anajysis_ C%H%N¥% Cal cul at ed:
69.11 7. 0EXAMPLE MMIR 19851891 FRDLI-Metllsl- mwaama(ms&mhydm-
11aS11, 11bRS)- 2 4a 11 1Ica I ['b-(r)ctahydropXrido(2',3 :3,4J- to
yyrrol ol | prridef2hdist.4ipyvenelol A 2ralindal-d-052 0. 99 g of the corrpound of Step
A of Preparat| on 4 and 2. 22 g of pot assium carbonate in 25 m of -
acetonitrile is refluxed for 48 h. 20 nil of water are then added and
t he phaseshamgodirparatsed dderdaguealis ppladige bf Eexhpiact ediht the eplastinbnt of
di chl oronet hane. The. organi c phases are conbi ned, dried over sodium
sul phat e, WQW@@P@&“&W’%W@@W@ 48ed under 15 reduced pr essure. The
resid e i pdod

Pt B R R R B S P
spectrone4hqex(p58e&prdaﬂlzt)tobEBH:ta(MNa) ;229 (I\/H-|)+ EI eI ment al

analsis 2 o HY% N% %cul ated: 73.66 7.06 12.17 Found: 73.41 7.77
12.19 EXANGILEgRRnL. 2

I (4aSR, 11apR. )ieRy B9 -3nfhn) e Adbadnda)ti Spohgxahydr o- 2&&5H
pj ridol 2' 3“%“% 47p;r %}%ol .2 )a/ |731(d01 I -)p(Jaget oni'trile 25 0.08 m of

successi on at anbi ent terrper t Q,a splution of 100 ng of the
conpblind of Exanple 9 in 10 b/ ]9/u

Calculated: 70. 0] 7.44 16.33
Found: 70.08 7.56 16.30

EXAMPLE 8: (4aSR. 11aSR,1IBRS)-1.2,.3.4, 40,11, 11a,11b-Octahydro-1,6,6a-triaza-

benzolalfluoren-5-one

15 1.14 g of zinc and 1.67 g of ammonium carbonate are added in succession to a solution of
0.56 g of the compound of Preparation 4 in 18 ml of ethanol and 9 ml of water at 0°C. The
mixture is stirred at 0°C for 20 min. and then filtered. The solid is washed with water and
dichloromethane. The phases of the filtrate are separated. The aqueous phase is extracted
twice with dichloromethane. The organic phases are combined, dried over sodium sulphate

20 and concentrated under reduced pressure. The residue is purified by chromatography on a
silica gel column (dichloromethane/methanol 9/1) to yield a mixture of compounds. That
mixture is then dissolved in 10 ml of anhydrous dichloromethane and cooled to -20°C
under a nitrogen atmosphere. 1.2 ml of 2M trimethylaluminium solution is added to that
solution. The reaction mixture is stirred at -20°C for 90 min. and then refluxed for 16 h

25 before being cooled and poured into 24 ml of aqueous 1M hydrochloric acid solution. The
phases are separated. Potassium carbonate is added to the aqueous phase until a basic pH is
obtained. That solution is then extracted twice with dichloromethane. The organic phase is

dried over sodium sulphate, filtered and concentrated under reduced pressure.



acetonitrile. The reaction mxture is stirred at anbient tenperature
for 4 h. 10 M of water are then added and the phases are separated.
The aqueous phase is extracted with ethy] -53- acetate. The organic
phases are conbined, dried over sodiumsul phate. filtered and
concentrat ed under reduced pressure. mromt%%égtghy on a silica ge

d |
col um ( efhyematggaphiy an @yiicamekephenn 7Lyl agetp g0k b alioyes epes peipe
product t ! . Lihgpoint: 172-173C. 5 Mass spectronetry
(ES +, m %}pe%ﬁegg}r?%%bﬁ %é}\éﬁent al analysis.: C%H¥% N% Cal cul at ed:
71. 89 6. AMelBngldoinfQUn:. 71.79 6.50 15.66 10 Ali6l"' LI 11: '

(4usSl d, 1 1aRS, PfbftS)-1-Methyl -1,2,3. 4. Q;a, 11,11 a.,1! b-octal zyrlrar--~yr
Irler- f2055s 0eeygpieay e 2 %@ﬁ)(IMBN&'eMA (%*[}gki on of 0.26 g of the
conmpound s WG)S n7inb5mM of THE is added at ambi ent

terrpeslrjat u%‘féfe‘tg%@g&a 'lg'f a 60% sodi um hydri de suspension in oil in 5
m of THE under a nitrogen a€osph&r’é. THWé€sm xture is stirred at
anbi ent tenperature for | h. r is add 15 After separation of

t he phases, the agﬂgggge‘%)hasegﬁzfex%?ﬁct e&%ﬁth et hyl acetate. The
organi ¢ phases ar g, gonbi ned, gd¢ked pyer spodjum sul phate, filtered and
concentrated under reduced pressure. The residue is then purified by
chromat ography on a silica gel colum (cyclohexane/ethyl acetate:

o a) 1o Vil bl Hlusk FoseibRsED 22 4850 160 1h Dt oriad s A0
,, ' 71 3.a3abl.8dnbor 18 h at anbient tenperature before

addi ng water. The solutiron is extracted wwth ethyl acetate. The
organi ¢ phase is washed with saturated sodi um hydrogen carbonate
solution, dried ov odi-um sul phat e ilter n n

educed ¢ el ThoY BEY HR BB B sl SL e AR 2L B A

Mel ti ngpnicitbonatdsr 18640 of2oetvhsSle SPaglukedredra8 {.BS m] ohivhz) are2Bbn added and

(MtNa) -; 243 (M{ 11)'. El enental analysis.: . o
the phases are séparated. The aqueous phase’is extracted twice with dichloromethane. The

CRNO
=

- OAN OTTy Ul at T —auduoucuTTar

organic phases are combined, dried over sodium sulphate, filtered and concentrated under
15 reduced pressure. The residue is then taken up in 20 ml of diethyl ether and filtered to yield

0.60 g of the expected product.

20 C % H% N%
Calculated: 73.66 7.06 12.17
Found: 73.41 717 12.19

EXAMPLE 10:  [(4aSR,11aSR,11bRS)-5-Ox0-3,4,4a,11,11a,11b-hexahydro-2H,5H-

pyridof2',3:3,4]pvrrolof1,2-afindol-1-yllacetonitrile

25
0.08 ml of bromoacetonitrile and 0.2 g of potassium carbonate are added in succession at
ambient temperature to a solution of 100 mg of the compound of Example 9 in 10 ml of
acetonitrile. The reaction mixture is stirred at ambient temperature for 4 h. 10 ml of water

are then added and the phases are separated. The aqueous phase is extracted with ethyl



C% 11% N% Cal culated: 74.35 7.49 11,56 Found: 74.18 7.61 11.43 -54-
EXAMPLE 12: (4raSlt~ddaSj 1b

)-1-(2-Hydroxyethyl)-d, 2,3, 4,4rc,|d.dda_dl b-octa- hydropyridol 2. 3",

3, 4f pyrrol of | , 2-af i ndol - 5-one The prodaéf “i's obtained according to

the procedure of Exanple 10, with the repl acenent of

br onpacet cugtarei | Thewptghnior pirset e ebmbBredhdoeditavgr aphiymosulghase. fiberegednd

| t hyl t.at th | : 93/7 | | 7 f t.h
b oduct ¢ GOBEETBA Wea ERer pou Crysgtgly T s LEE aef SRERH tetny
(ES +, N z}:¢1a3cloldial 16/4) Sl aEIs b ofhalekpécsedfto & FbNIbtained. ‘

Cal cul at ed: 7.0. 6 7.40 10.29 Found: 70.69 7.43 10.20 EXAMPLE 13:
(4aSR, 11aSlidpRSpt 17Rr13p2Q-yny1-1.2. 3, 4.4a, 111]q , |l b-octal tydro-

pyridof2 ,3 e3,4 rrol ofl, 2-9f |-~5-one 15 The product is obtained
accor di ng @Eﬁﬁ%g%%%gggéﬁsggy%%%%ﬁfg with the repl acement of

br omoacet anbheAhEuytsiy: propar gyl bromi de. Chromat ography on a silica
gel colum (cycl ohexane/ et hyl acet at e: 1/ 1)0 allows 88 ng of the
expect ed product to he obtai néd? Mefting fafni . 149C. 20 Mass
Spectronetry (ES 5. 289 Na) /;. ntal anal vsis_ C% H% N%
Cal cul at ed: ~ 76. 66%6’5‘?151%4'52 Zg'gl%d.)i?é. 68%6? 9 10.46 -55-

Found.: 71.79 650  15.66

10 EXAMPLE 11: (4aSR,11aRS,11bRS)-1-Methyl-1,2,3,4,4a,11,11a,11b-octahydro-pyrido-
[12°.3%3 . 4lpvrrolofl,2-afindoi-5-one

A solution of 0.26 g of the compound of Preparation 7 in 5 ml of THF is added at ambient
temperature to 76 mg of a 60% sodium hydride suspension in oil in 5 ml of THF under a
nitrogen atmosphere. The mixture is stirred at ambient temperature for 1 h. Water is added.

15 After separation of the phases, the aqueous phase is extracted with ethyl acetate. The
organic phases are combined, dried over sodium sulphate, filtered and concentrated under
reduced pressure. The residue is then purified by chromatography on a silica gel column
(cyclohexane/ethyl acetate: 6/4) to yield 120 mg of a solid which is taken up in 4 ml of
THF and 4 ml of water. 100 mg of lithium hydroxide monohydrate are added and the

20 mixture is stirred for 18 h at ambient temperature before adding water. The solution is
extracted with ethyl acetate. The organic phase is washed with saturated sodium hydrogen
carbonate solution, dried over sodium sulphate, filtered and concentrated under reduced
pressure to yield 90 mg of the expected product.

25 Mass spectrometry (ES +, m/z): 265 (M+Na)+; 243 (M+H)+.

C% H% N %
Calculated: 74.35 7.49 11.56
Found: 74.18 7.61 11.43



EXAMPLE 14.

(4aSR 11'aSR 1]161Z.S)-]-[2-(Pipericdin-]-yDetdeyl!-1,2.3,4,4a,]!l.1la
]I bw oetahyrdrotryricdap2 3':3 4 rrodgl2-a7indod-5-orte 0.16 m of
triethylanmne and then 0.06 M of nesyl~chloride are added at 0OC to a
solution of 154 ng of the conpound of Exanple 12 in m of
di chl or ondiXAMPLENdE2: A44SR IdgER, 1 18RS} A3 Fudr ecvettiyl - Jiddel 1, Bl a. 11b-octa-
stirred for 30 I l,, at ambient tenperature
bef or e adatfg—to—mt—of~saturated- ydr ogen car bonat e sol ution.
After separation of the phases, the agueous phase is extracted tw ce
wi t h di chl oronet hane. The or%ani c phases are. conbi ned, g{i ed over

sodi um sullpsareduct js|qbgrred asrerdmgrie i rrassslyr mple {8 e & ent of
The resid ' j V, ' f acctonitrile and 0.17 m of

pi peri di né%l §?Cg{021§gle6d\?ﬂhr {ea)n;é)ggﬂg{l%n m xture is stirred at anbi ent

t enpes at urGhrdmatodBiphy olatsdicaigs] added (ethf dcetatesmphinaili 917 pdllavise’S mg of the
phases, the aqueoug phase is extracted tw ce with dichloronethane.

The or gani®&PEERI8 ‘éﬁté"ag%ﬂkﬁ?lﬁﬁé, dried over sodium sul phate, filtered
and concengaahed,i,pnggr sheduced pressure. Chromatography on a silica
gel colum (di"chl’oronet hane/ - met hanol : 93/7) to obtain 63 ng of the
expect ed paduptcroieAVEES fngpoi 893 M24Ka) Mass spectronetry (ES +,

mz): SGZ&(ZI\/HNa%JéZ; ?40_ (MtH)'; 255. Elenental analysis C% 11% N%

Cal cul at ed““4UGEIgER 12 38 20 Found: 74.17 8.65 12.30 EXAMPLE 15:
(3aS|R 6aR S, ] CcRS) - 4- Propyl - (33, 4, i, %>6aykpc- hexahydro)-3H 1. 4, 10b. -
tri azaf duor at at hen- 2- one 60 of 60% sodi um hydri de are added to 220
mg of a sol ution éllateedonpodthds of 7.405 Pieparation 9 in 5 m of
anhydrous THE at . The sol ut) [ tir for 30 mnutes at O0C
and then stirred %(%Fm% hour s zgt)'ggnb?'éit té(?rgoer ature. The solution is
diluted with water and with dichl oronethane. The organi c phase is
recovered and the aqueous phase is extracted with dichloronethane.
The conbi de¥iMPEdni B3:pHAesit | kSR AFRSY - IplEep- 2uavinhd. S dhddsblal ke, 11 b-octahydro-

1 ]

filtered, ARG, b - I ash
chr omat ography-=dh™ Cl2/ CH3A | 97/3) allows 120 ng

of the expected product to bé obt ai ned.

15 The product is obtained according to the procedure of Example 10, with the replacement of
bromoacetonitrile with propargyl bromide.
Chromatography on a silica gel column (cyclohexane/ethyl acetate: 1/1) allows 88 mg of
the expected product to be obtained.

20 Mass spectrometry (ES +, m/z): 289 (M+Na)'.

C% H% N %
Calculated: 76.66 6.81 10.52
Found: 76.68 6.89 10.46



Mel t ngl ?o0int.: 187C. -56- Mass spedr_onelry (ES1 +, mz): 272.2 (M+
TI) E. Elemental analysis C% H»N¥% Calculated: 70.82 7.80 15.49 5
Found: 70.74 7.89 15.40 EXAMPLE 16. (3a§{58, 10bSR, | CcRS) - 3- Pr - opyt
2,3,3a, 4,10h, 10c- hexahydr o- 1H benzo- "7~
betryr |dof2 3, 4- ghl pyrroI|2|n 5-one 9 rrg of 60% sodi um hydrlde are
added at HEXAMPLE ddt y B, 166SB.3 1 p8S)of-[3-perodinolavisetion!/-1 By opde.d1 il de 115-
10|n2mlof anh , "1PHFE. After .Sti ifor 30 nminutes at OC,

CE UV ATQPYILa Qe o (Y PRILP OpL 1B C8Ehi ent tenperature. The
suspension is d| I uted vvlth wat er and then extracted with )
di chl oronet hane. The aqueous phase is extracted twice with

di f: h |h or onk ambof tmély&ecmw aed thsn 916 m! phased chloadel picedlded at 0§ ol@i ausplution
t d d th F
S Dt o oy ST b SR O RRR B AT o ARURGIPRR A RS

40 tng of atrH@spﬁ&léeqmedmp{t@@ugtstierbﬁ)rom aiinegs 095 el fheh fgpdi Atat_ambient
103C. Mass spectr wnetvy (ESI +, mlz): 257.1 (M+ II)’ 279.1 (M +
Na) +. El deraparalireabeipipsidsined (ol desaterted sosien -hydupeey Cffr’bsaati Golygon.pyfter

Found: 74. 6
(38, 6asit HOLIE VPl g L gy iy Gl b fipfrgritigoe. The
tri azaf | uorginideinses aneodbiedpfiristiad et ,sodaem suiphafe, fibediandcoacdnontat emder

and 200 ng of zinc are added to a sol f 105 C
of Prepar atdusad peessuse.alhs regidigy isgisepivg HD ml ?ﬁéceri%rég’ggdwl 0 ég E’Eé)egl e
I's s{rreds %(FH(; dz@h@}éac i m%lre-liggn Eﬂeﬁﬁﬁl% tb1§1 Eiahfe ?&QLSOIYeWaér fSddded.

(the I nsolu materla I's washe dichloro thane and
wat er) . Thetoosganitonpifabephases, elnmamueelds phapdistengactad cogs wpﬂhahéﬂo@methane

extracted w th di.ch|] or onet hane. onbi n r [
The organic phases are combined, d%egl over soegunqi s%?pryage, %?t%?e%sand concentrated

under reduced pressure. Chromatography on a silica gel column (dichloromethane/-

methanol: 93/7) to obtain 63 mg of the expected product.
15 Melting point: 124°C.
Mass spectrometry (ES +, m/z): 362 (M+Na)'; 340 (M+H)"; 255.

c% H% N%
Calculated: 74.30 8.61 12.38
20 Found: 7417 865 1230

EXAMPLE 15: (3aSR.6aRS,10cRS)-4-Propyil-(3a,4,5,6,6a,10c-hexahydro)-3H-1,4,10b-

triazafluoranthen-2-one

60 mg of 60% sodium hydride are added to 220 mg of a solution of the compound of
25 Preparation 9 in 5 ml of anhydrous THF at 0°C. The solution is stirred for 30 minutes at
0°C and then stirred for 3 hours at ambient temperature. The solution is diluted with water
and with dichloromethane. The organic phase is recovered and the aqueous phase is
extracted with dichloromethane. The combined organic phases are dried over sodium
sulphate, filtered, and then evaporated under reduced pressure. Flash chromatography on

30 silica gel (CHQCIZ/CHgOH 97/3) allows 120 mg of the expected product to be obtained.



are dried over sodium sul phate, filtered and evaporated under reduced
pressure. Flash -57- chromatography on silica gel (cyciohexane/ethyl
acetate: 7/3) allows 70 ng of the expected product to be obtained.

|1 geltipoint:- 98C. Mass spectrmetry T -F, mz): 272.2 (M+ H)" .
5 El enent al anal Esis_ C% H% N% Cal cul ated: 70.82 7.80 15.49 Found:
J- 4- nyoy'"ééh;é"B'é"éa 1 Qc-hexT hydro-311-1, 4, 1 0b- t0

triazaaf| GESHINERISS Sne 365 Ml of 2M tri met hyl al umi ni um sol ution in
hexane are added to a solutiaonewpf 99y ofo; t he conmpound of
Preparation 13 in 3 ml of anhydrous diehl oronethane at -20C. The

sol ution is stirr€dlchgred h 307042 holi#0 conr@l | ing the tenperature and
is then diluted th 2 m of y S oronet hane. The reaction
mixtdre is stirred?¥8 12 n a%O’;u{yeffj7ttf;?<é)l ?5%%?): uted with

di chl oronet hane again and then poured into aqueous 20% (W v) sodi um
hydr oxi de solutlon The organi c phase.ps recovered and the agueous
phase IS EXAMBLEA 104 t BaR8i b Bl InbReopvERdS. e Hic-trqlivdre- Ik epzo
are dried;gver i mSUl_phat e iltered and evaporated under
reduced pfe 'l' ’Ir}l]oe aphy on silica gel (ethyl acetate/-
met hanol : 97/ 3) aI |l ows 50 ng of the expected product to be obtained.
20 Meltln point:.143C. Infrared ). 3254, 313 3004 (v
c_H; 295§m@9§ﬁ0%29@@m12>81?@6@w dleslafﬁ&,é)awuwofs@é@%w cepppound of

L9, R o0 S S g s o

10 1s stirred for 2 hours at ambient temperature. The suspension is diluted with water and then

extracted with dichloromethane. The aqueous phase is extracted twice with
dichloromethane. The combined organic phases are dried over sodium sulphate, filtered
and then evaporated under reduced pressure. Flash chromatography on silica gel
(cyclohexane/ethyl acetate: 6/4) allows 40 mg of the expected product to be obtained.

15 Melting point: 103°C.

C% H% N%
Calculated: 74.97 7.86  10.93
20 Found: 7489 796  10.79

EXAMPLE 17: (3aRS,6aSR.10cRS)-4-Propyl-3a,4,5,6,6a,10c-hexahydro-3H-1,4,10b-

triazafluoranthen-2-one

2 ml of water, 290 mg of ammonium carbonate and 200 mg of zinc are added to a solution
of 105 mg of the compound of Preparation 12 in 3.5 ml of EtOH at 0°C. The reaction
25 mixture is stirred for 20 min. at 0°C. The suspension is filtered over a frit (the insoluble
material is washed with dichloromethane and with water). The organic phase is recovered
and the aqueous phase is extracted with dichloromethane. The combined organic phases

are dried over sodium sulphate, filtered and evaporated under reduced pre‘ssure. Flash



E%AMPLEI 9: 64aSRllat 2S, 11bSP -J - Al |

0) - 9- met hoxy-1, 2, 3, 4, 4a, 11, 11a, 11b- octahdro-p rido

2' 3:341pvrrol o(1, 2-alindol -5-one STEP ls,tert-Butyl
(2Sf) - 5-nmet hoxp-2-1 (2RS, 3311)-1-al |l yl - 3- (met hoxycar bonyd) -

iveridin-2-yllindoline-|-carboxylate 5 4. g of po bona

and 168 I Bhofii & doudisenic iroret e Sty the
sol ution Qkp&taZpdd@f 14 Peogempeund of Preparation 14 in 20 n1 of
acetonltrlle The m xture is stirred at anmbi ent tenperature for 12
hours and Méléng peivre®8°C30 M) is added. The phases are separated and

t he aqueo hase is e +10 acetate (3 x 25 m). The
organic p §p7e¥fré)”%‘?gly)%§f£dn}jzdvz7§§ @@Q% odi um sul phate, filtered

and concergsabes el reduced pressure to yield the Nallyl conmpound
inthe formof an oil. infrared (vem1): 2933 (vc_H); 1728 (vc-0);
1692 (vc-0). 15 STEP 2: tert-Plpl {fRS N%

5- net hox. , - 2- 1( 2SR, 35I| ad tho rbonyd) -
piperidin-2-y|Iin§@%Wkgé?-earg%§§Ia%e A SéY%?IOH of 2.68 g of the
conpound obt ai ned Fopnd:he above) 3gepriza freshly distilled
tetrahydrofuran (31 m) is added at anbient tenperature to a solution
of sodium 20 nethanol ate [prepared with 0.72 g of sodlunldlssolved

in 31 m qof . i 3 h ,

refl uxed fFor—s—hou Water-
subse(quentthyzattmmaﬁhéraﬁeﬂ&eunde

reduced pressure. The residue IS then
taken up 1 n ethyl acetate (30 M) and in water (50 m); the phases
are separated and t he agueous phase is extracted with ethyl acetate

(2 x 30 i %g%& PR RR RS UGN [EEdEHe a d;idﬁgd fra 9M6{101§9f’961fﬁg of
|Itere an g

sul phat e, ncentrated under reduced pressure to yield

t he i soned sahpamdpsioBreptraiion tIAenf Dmrh of arhpdiouk didhibdid@myednd vt -20°G. )The
2931 ("c_H); .1730 );..1692.(vc_0). -59- STEP 3: . . .
(4asA, | | arSuiep s e 0 ArdyA) @Yltﬁee olfing th¢ Jemaperatyreqingd s | herodiupd aith
0- pyridoh2,Bof aﬁlﬁ}‘(gdso&@ﬁ{%r&n@fld&dqhé reac‘ﬂﬂﬁ Hixflre ®f sfifed kstorpacqt deflux,
acid are added toa solution of 2.48 g of the conpound obtained in

15 diluted with dichloromethane again and then poured into aqueous 20% (w/v) sodium
hydroxide solution. The organic phase is recovered and the aqueous phase is extracted with
dichloromethane. The combined organic phases are dried over sodium sulphate, filtered
and evaporated under reduced pressure. Flash chromatography on silica gel (ethyl acetate/-
methanol: 97/3) allows 50 mg of the expected product to be obtained.

20 Melting point: 143°C.

C% H% N %
25 Calculated: 70.82 7.80 15.49
Found: 70.73  7.91 15.34



s Step 2 in 9 m of dichloronmethane. The m xture is stirred for 6
hours at anbient tenperature and then concentrated under reduced
pressure. The residue is taken up in ghloronethane (20 M) and
water (30 m ). Potassium carbonate is tA®A added until a basic pH is
obt ai ned. The phases are separated and the aqueous phase is extracted
with di cHi4bRiY 44SR 1 @RS, i ASR ) Thel Ul Frasrvtl
dried over

reduced pricZiydio-DVFLiole, ¥ ed and then washed

with pentane and finally recrystalllsed froma pentane/diethyl ether

m xture to yield 1.52 g of the expected product. eItln% poi nt. 198-199

C. 15 EXaNtEPq- 1: tert—Butyi (2SR)-5-methoxy-2-[{(2RS, 3SR)-1-allyl-3- (metkoxvcarbonvl)—
4aSR, Hal I, S, | | bs h}j‘w ropyvi,-1,2,3,4,4a,11, 11a. 11b-
octabydrr”"ab“" PLole JCAPOXWAle o | 3adol 5-one A catal yti c anmount
of 10% pal | adi um on- carbon is added to a solution of 300 nmg of the

compound of Exanple 19 in 15 of nethanol. The round-bottoned flask

is then plited oD@oHsHER a%rh@%élﬁiicl B drbgérrlish dsarmids; atet addef gy qrgbient
mai nt ai ne r Hept t r T X4

s thon 1 iTPEralr e Rt BRRr e & RE ol I ERRThAP T R0 ol of
evapor at i ngetohitrileh@hs ohiveind mstdeard stegtubient prgssiure,fot he hoas ahdethen water
obtained is npurified by chronatograph%?§$4a silica colum u3|3 1§1ahﬂ

el ugnt an (&9 ﬁsh 15ddect EIenriepe e sehage her agugousT@S e patieelgd W
Pentibe | AR DCES b, THE o ERE HlasiDik SRS SliBd blGRAahORBa? Hlieped

21: 6 aSRI jaalRSohcehtr&Rd unferMetiti@d -plesichio 44l@ SheA¥adllyl cdmpoumdlibhe form of an
,,, oetahydro-pyrido g3 :3vrrol o7, 2-al/indot-5-one STEP 1. M xture of
(4aSR, 11 &S, | | bSR) 9- nethoxy 1, 2. 3 4,4x,11,11 a,11 b-octa 5

hvdr opyr i r / n one and (4aSR IlaSR 11
frodr of hox;}ﬁﬁgre@ Vg Q%ﬁ% ol phbagr ! 10984y G0,

da, | | b- oct ahydr opyri do/ 2" . 3 3,4/ pyrrolo/ 1, 2-al/indoi--5-one A

round- bottoned f[ask contalnlng 0.45 g of thgwco -ound,of Ex?nple,lgl

¥

40 m of Shd-methox2-H2.S By 35 ralbiddr (meetlbgsivaarkauyl)-
1.60 m of ,0 12 hours. After coollng, t he
reaction Celite which is washed with

A solution of 2.68 g of the compound obtained in the above Step in freshly distilled
tetrahydrofuran (31 ml) is added at ambient temperature to a solution of sodium

- 20 methanolate [prepared with 0.72 g of sodium dissolved in 31 ml of freshly distilled
methanol. The reaction mixture is refluxed for 3 hours; water (30 ml) is then added and the

mixture is subsequently concentrated under reduced pressure. The residue is then taken up

in ethyl acetate (30 ml) and in water (50 ml); the phases are separated and the aqueous

phase is extracted with ethyl acetate (2 x 30 ml). The organic phases are collected, dried

25 over sodium sulphate, filtered and concentrated under reduced pressure to yield the

isomerisation product in the form of an oil.



di chl oronet hane (50 ml) and with water (80 m ). After neutralisation
of the reaction mxture by means of potassium carbonate, the phases
are separated and the aqueous phase issgxtracted with

di chl oronet hane (2 x 50 nt) The organi c phases are then collected,
dried over sodiy and, ey '

The i xt uSLER ¢ 3 e 1] BSRIT-A1b1-9-metho

by chromat f;,dmﬁ%ﬁ95|ng a

dlchlorone et r (957 mxture as eluant. STEP2:

(4i S R IIanlleR) 9- thhoxy 1-rnethyl -1, 2, 3, 4. 4a, 11, | 1a, ]Ib oct ahydro

- Syrido/ 0/ 1, 2-al indal - 5-.0ne 37%
ot 90 % o LS i R B SR 200 SR RREIR R
of 199 ny fép then Ay eoMdichibrEmethash. aFiee hE QBT srrbd f8r M hofirs at ambient
acetonltrlle The solution is then stirred at anbient tenperature

for 40 m ﬁ@meera@mj apd dhdnccenskairate! gadai t)%dtt@d ey Ut neylda@deéﬁken up in

After sti rd’ééhrll ol ltapg F%%r {ﬁiﬂﬁ)%ﬁd \A%?leg' (::%ea ﬁr POMAL e ol hert? gd g d)tﬂ a

25 is added T n sm ion mxture IS en’ s

at anbi entbatiergreiabbiaged OThe piBeh Al sepHuted emdeant |a§{uedﬂ§tpﬁlase( BQxmhted Svith
added and the reaction mxture. is rendered alkaline wth potassium

carbonate 1@%@D§Gﬁ@@®§2phd§enﬂé &he raaganedd PiRLoh @?h%ﬂkéﬁétéﬂ@ifvgfﬁoégm

d the t he has re.coll.ected, dri
cul phbt e, ke SHC9RAS B SHBae B it The ST ARORHD iterea
resi due i sing ubsequsnéd witupédthiredaly f3Q11€ hé@sxﬁtmgédamam QNpehtficldi®Ry] ether
col um using an eth%t acet at e/ net hanol (95/5) m xture as eluant to

yi el d t he reixpeetedcldriotfus of thiskedstqdpredst.yst al | i sed from a pentane -
di et hyl et (9 Mel tingpoint: _ 178C. EXAML" PLE22:
T

(4aSR, 11as kosy-1 netiay!-1,2.3,4,4~qldallgllb- g jgj]
drotwido 2' : 3,4l pryrrol ofl, 2- allndol 5-one 5 The conpound is
obt ai ned dur|np‘the svnthe3|s,of t he conpound of Exanple 21 at the
end 1of t HeX4MldkolGdFaSinl &t bl hSR)-9-Methay- [=pnonpinl. et B L it BLh-

acet at e/ ng| ortnb@) 3-8 [AS-BhaNS-ond e expected product is

A catalytic amount of 10% palladium-on-carbon is added to a solution of 300 mg of the
compound of Example 19 in 15 ml of methanol. The round-bottomed flask is then placed '
20 under atmospheric hydrogen pressure; stirring is maintained for 12 hours at ambient
temperature. The reaction mixture is then filtered over Celite which is washed with
methanol. After evaporating off the solvent under reduced pressure, the residue obtained is
purified by chromatography on a silica column using as eluant an ethyl acetate/methanol
(95/5) mixture. The expected product is obtained in the form of solid recrystallised from a

25 pentane — dichloromethane mixture.



ether m xture. 10 Welti gpoint:164C. E. X4MFLE23:

(49SR, 11aSR, 11bRS) - 9- Met boxy- 1, 2, 3,4, 4a, 1l ,ldre, || b-octal rido

23: 3>41PUrol of | , 2-alias 1-5-one 15 15 nl,of trifluoroacetic acid are
added to a solution of 3.70 g of the conpound of Preparation 14 in
15 m of djchloronethanew;The:reactlpnsnlxture Ls_salrred:f%r 6 hours

The resi dye. iS5 KSR W 30N di el or one : gO m ) and wat er (30
UnTCar ooratre T s t e auae! T—a basic pHis obtained.
The phases are separated and the aqueous phase is extracted with 20
di chl or onet hane ( 2 . > _Or gar [ drled
over sodi whER{ Miduge off R VAR R UNS S ot LU ~ el
pressure. ;The, Sobh b 9b§ am%m zf&mza%vsdme%tz (m mwzm)m RERIADS
and then fimatty recrystalTtsed rroma pentane - dr et y| etner
m xture td,33.¢l4d, HhH echipectdddppeddefl., pvripéi/ ho-a]bo5-0on25 EXAMPLE
24: (4aSlt, IIaSR 11bj )-9-Fluoro-1, 24, A4a, 11 1l1a, IIb octahydro-
plyridof2',3":3,4l pwrolofl,2-alindol-5-o0ne 4 m of trifluoroacetic
acid are @Qﬁﬁﬁkdl%tt@m%@ Itatit hehin % P of e coppBeMNSE Bfandfe Po eRBkhatlr 20%
16 in 4 m of dichloronethane. e mxture is stirred for 6 hours at
ambi ent  tpelpbnatanr- @rbdvrerﬂ Zodcdnglecitletretindeid ar@dhé%dnlp@%%t@r es reflyged for

residu ken hl or nethan er

ot adby 2PN At Eorifs i RART AR 56 PiBled oRBC R bl Thohiag, witn
The phas e%lcﬁﬂcﬁ‘oﬁl%ﬂﬁﬁé“(@@ rdl hnt heitRGMEeU 8800 AR eA fis ﬂé(ﬁﬁaﬁ@aitﬁﬂ Wt reaction
di chl oronethane (2 x 20 ml). The organic phases are coIIected dried

over sodi wt@@bbﬁ@@es of petessivae carhenade feephtaser & semiripd apgitheagucous phase

pressure. resi ssolved . in fre
o1 o 1 SRSl B rRn Ol C ) Rl EhE SR P ot Bl R Seliegisa. ed
5 anbi ent oheNMR&TiahUWidpHARd andJ ed@forﬁed UG NreBLITASHORUR. TH @lm% of the two
suspensi on of 320 ng of sodiumhydride in freshly distil

t et r &hydr cfasteagpigonBrsripseparpblayiix puribed 8y shionpasepraphy @mﬁuselma column using a

Eﬂe;rp :Ir, Zt ur 1chfloromethané}methan91 {9?%5' mwattu?e as(e‘I’)’uan{T1 ) and ethyl acetate (20

STEP 2: (4aSR,11aRS,116SR)-9-Methoxy-1-methyl-1,2,3,4,4a,11,11a,11b-octahydro-
pyridof2’.3':3.4[pyrrolofl1, 2-alindol-5-one

20
82 ul of aqueous 37% formaldehyde solution is added at ambient temperature to a solution
of 190 mg of the above mixture of diastereoisomers in 8 ml of acetonitrile. The solution is
then stirred at ambient temperature for 40 minutes and acetic acid (0.85 ml) is
subsequently added. After stirring for 10 minutes, sodium borohydride (56 mg; 1.47 mmol)

25 is added in small portions. The reaction mixture is then stirred at ambient temperature for
one hour. Subsequently, water (30 ml) is added and the reaction mixture-is rendered
alkaline with potassium carbonate. The aqueous phase is extracted with ethyl acetate
(3 x 20 ml) and then the organic phases are collected, dried over sodium sulphate, filtered
and concentrated under reduced pressure. The residue is subsequently purified by

30 chromatography on a silica column using an ethyl acetate/methanol (95/5) mixture as
eluant to yield the expected product, which is recrystallised from a pentane — diethyl ether

mixture.



added. The phases are separated and the aqueous phase is extracted
with ethyl acetate (2 x 20 ml). The organic phases are coll ected,
dried over sodi um sul phate and evaporated 10 under reduced pressure.
The residue obtained is purified by chr@hatography on a silica
colum using an ethyl acetate/nethanol (95/5) mxture as eluant, and
t hen fi nalWafiing painy9U8t0.1 sed from a pentane/di ethyl ether m xture to
yield the expected product. Medti point 231 C 15 EXAMPLE 25:

(4aSR, 1] aSR, 11bRS) - 9- Fleagro d-methw! -1, 2, 3. 4, 4a, 11, 11ea 11b-
octrzLavdnm‘ﬂ ;vgj . § 76 Favels )M

acetonitrile. The solutlon 20 is stlrred at ambi ent tenperature for
40 nihutes and then acetic acid (4 m) is added. After stirring for

10 m nut esphe 28R pBEhPfs cHRGAIM RREARY SkitgisTeh AEHfshubd oS PRAMpIR PN ta AtSend
The mxture is then stirred at anblent tenperature for one hour,

Wat er (30 offithe |cbrommm}@nstb1y onatlddiga setimemesing et ¢oHl psokatelmsthiagol (95/5)

rendered al. k{’ll é g? ﬁ ant (;@t e?gz)gclitggn )?%%bﬁ*s)aftheﬁ é;:cltr%staqh%%uﬁgrﬂs Qrﬁgtg 3 Sdéeéchyl

ext ract ed "W e orgahi ¢

are col |l ecirdmixaredri ed over sodi um sul phate, filtered and
concentrat ed under reduced pressure. The residue obtained is
subs&yuentWs/ting Bk Véd"G-n di chl orornethane (6 m) and trifluoroacetic
acid (6 m; 76.70 mmol) is added. The mixture is stirred for 6 hours
at anbi ent tenperature and then concentrated under reduced pressure.
The resi dusAPLIKED (YBR, D1 481 0 BRS) e bveingy- X 2.8.41%a) ] 1akid, Métoetalfydkh-

n ). Potassiumcarbonate is then added until a basic pHis obtained.
30 The ph&stideldrnd :bélparralalh2alidobé-o#dueous phase is extracted with
di chl oronethane (2 x 20 m ). The organi c phases are collected, dried
over sodium sul phate, filtered and concentrated under reduced
pressiure. 15The ofesiflduataicparid faredddyd mraosrﬂutéxgr apRy/0op & siel ¢cmw0uﬁd of

col um usi_ng an. et hyl thanol /5) mxture as e

subsequen tplrigpar"‘}“é’c? rh g‘f‘a} Pl rPt %‘{1&?}? AN At iﬁeef %Fté‘frhwxué‘ie H& Ftlrﬁ?(‘ilfoﬁ pehotui'is at
yi el d the  gxpectsth.rameaus %en%ﬁ&édtrafé@'dﬁﬁer red®3 Er&s@?@?‘ﬂb&eﬁd@@ﬁ taken up
(4aSli . 11a| ~511b1{5) - 9- duoro- 1 -sraet hyl - 192, 3, 4, - octa

ydr o- 5H pyxr datbB2om&haig; @0pwal) ramtlozfzd,tm’ZBlethq)ta@umm earbonate is then added until a

basic pH is obtained. The phases are separated and the aqueous phase is extracted with

20 dichloromethane (2 x 20 ml). The organic phases are collected, dried over sodium
sulphate, filtered and concentrated under reduced pressure. The solid obtained is filtered
off and washed with pentane and then finally recrystallised from a pentane - diethyl ether

mixture to yield the expected product.

25
EXAMPLE 24: (4aSR,11aSR,11bRS)-9-Fluoroe-1,2,3.4,4a,11,11a,11b-octahydro-
pyridof[2',3":3,4[pyrrolof1,2-afindol-5-one
4 ml of trifluoroacetic acid are added to a solution of 1 g of the compound of
30 Preparation 16 in 4 ml of dichloromethane. The mixture is stirred for 6 hours at ambient

temperature then concentrated under reduced pressure. The residue is taken up in

dichloromethane (20 ml) and water (30 ml). Potassium carbonate is then added until a



An aqueous 37% f or mal dehyde solution (0.17 nm) is added at ambi ent
tenperature to a solution containing 618 ng of the conpound of
Preparation 17 in 20 m of acetonitrile > 10 The solution is stirred
at anbient tenperature for 40 m nutes égd'then acetic acid (2 m) is
added. After stirring for 10 m nutes, 115 ng of sodi um borohydride
are added hapicgrrhlly obiginedi bisphaspeaiei sepearied; andtthe @qdequs pigseats cxfsleh tvith
t enper at urg .for _one hoyr, t 5 m)..is..subsequentl dded _and ..
the react IO ieRElRat Y ¢ enhafiha B etbit B R R8T i BRSFufERaiom

The aqueousiphas Blib&dextrRatetawdtihdet ducacpleadiee. (BhoXred@tifg Yesaitd is then
then the 15 organi c phases are collected, dried over sodium sul phate,

filtered ahgobisdefeshly distilleditrahydgiead(1frab s subspreentlysiddeddropwise, at
obt ai ped i.s ,suU e i I ' ' onet

Eri 1 tor odufitE GAMGRY oft 3SR VB S RETENERE syindpl of 80 me of
stirred faodiut hodvide ai finskly enttillednpeat@tdisrand st hgn Tenesntfeatsedirred at
under reduced pressure. The residue is taken up _in dichloronethane

(18 m) ar@igrtdpmparstugg for paeEssIdnibear a8 1Y akihvbacstrde PLml pre
! . . A
hace 1 s U SRHRER R E ST BB G, T R R ctae

phases ar &2&ald @0t €He offfahRblav@rare seiticted dtiépbadrasodiuind sigplede antlevaporated
concentrated under reduced pressure. The resulting residue is then_
di ss&? ved unger redyendyprgssyta. ITIpbéoreﬂélé‘W abipded iy paﬁﬁmgy rpbyoragieigraphy on a silica
subsequent | ORI:S Len r u r

argon at nﬁg}é%n%?gls%og% %}o gﬁé%ée/ﬁgg%haop%%%ﬂ]% %f @121 grcliti &%1%%}1 ri%%aﬂy
in 15 m aéerfstaisibddyfrelin sitgehlagel dicatyl athyomddtuean yicldhe rkpdoisdeproduct.
stirred at ambient tenperature for one hour and then water (30 nl)

and et hyl M4e6eapent 220G ) are added. The phases are separated and

t he aqueous phase is extracted with ethyl acetate (2 x 20 m). The
organi ¢ phases are collected, dried over sodium sul phate and

evapos at edEXHMBYT B 28 ydesR, BT &8 07 IR S) ThEluoesildmerhobl 2ineds i 61 pyi 141 ed

by chromat ography aon 3 Y , Jm, usi an et hyl

acet at e/ meCHAREIoDYREIRYS TR 4 puirglofh 2 indair =082 t hen recrystallised
froma pentane - diethyl ether mxture to yield the expected product.
-64- EXAMPL_E27:

(4aSRI | aSR1 kipR8)s 97 GhioomeldEhywet dofution. (8,42, wh})4ia.adfed haahbignt temperature to a
? ;? ? l_ E%g;?s ?ﬁ%log 0% %.47’g30f Ba gérxggurnglo?ff’lrép%fa%{oln N90) 481" aseiShitriTe. The solution
( 2SRyg 5- chd QirRsdZat fabdRAt BRdpeBati@abr DO XN GAEDLRYhPhREE adida@-m2D) iPadded. After

yl l'indoline-I-carboxv| ate ) i ) '
stirring for 10 minutes, 280 mg of sodium borohydride are added in small portions. The

ROy

mixture is then stirred at ambient temperature for one hour. Water (30 ml) is subsequently
added and the reaction mixture is rendered alkaline with potassium carbonate. The aqueous
phase is extracted with ethyl acetate (3 x 20 ml) and then the organic phases are collected,
25 dried over sodium sulphate, filtered and concentrated under reduced pressure. The residue
obtained is subsequently dissolved in dichloromethane (6 ml) and trifluoroacetic acid
(6 ml; 76.70 mmol) is added. The mixture is stirred for 6 hours at ambient temperature and
then concentrated under reduced pressure. The residue is taken up in dichloromethane
(20 ml) and water (30 ml). Potassium carbonate is then added until a basic pH is obtained.
30 The phases are separated and the aqueous phase is extracted with dichloromethane
(2 x 20 ml). The organic phases are collected, dried over sodium sulphate, filtered and

concentrated under reduced pressure. The residue is purified by chromatography on a silica



A mxture of 4 g of the conpound obtained in Preparation 18 and 4. 24

g of 5% rhodiumon alumna in 40 mM of glacial acetic acid is

stirred at anbient tenperature under a derogen pressure of 16 bars

for 16 It. The reaction mxture is then®filtered over Celite. The

filtrate is 10 concentrated under reduced pressure and the residue is

taken up icolwhirc hisoigo aet dilayleaatede/metitees). (Poflasskium eardeamt end ssubstdeently

until the pH of th ueous ase.i s basic. The ases e Se arat ed

and the adgce ?115?‘?;@ |asp68§?f‘$/§t?fskeyd REReh Vi CE%FSFB%

organi ¢ phaRRS pAke BRPEected, dried over sodi um sul phate, f| | ter ed

and concentra ed‘ﬂﬁder reduced pressure. The residue is then

purified by chromat ography on silica gel with di et hyI ether 15

cont aj ni ng 2180 1 h |, -yiel d.the, _ et ., IMyP

spect?oscd 7 ' : Hely e

tare-11l aat&kawaﬁygwmm' 94 3 49;1#%/3$Ei)hy§tofz.5mhoxycar b( r )

-l-anethyl™="piTreridira-Z-yl)irndoli aae-T-carboxydate. 20 An aqueous

37%forna| dehyde solution (0.4 m) is added at anbient tenperature to
solutio of13 ft

40 M of AdLAGEORs ?F% f aﬁ%h cfeu 0?%{%%@ 7l rlq dadH%é Qﬁ%ﬁg%i@ te%p%patﬁr@ to a

t enper at urselutioh chBtaMifg 6B$1(fhgt betheaoaipotndof ®rdpdratibh li7sinadided.of abétbeitrile.

stirring for 15 mn., 245 Ong. of sodium borohydrlde are added in

smal 10 por tliherelutipps stiredas eBbisat tqnmsrntugeifpy Sy mippeszng theg aesfic acid (2 ml) is

evaporat i att

render ed %{Elﬂ%{ ié\ige?vx# lflﬁﬁ?gg?? alsots?ﬁnndltcérlggr%g 8% Q‘I’Fﬁ‘gmgg’ 15{)3 lﬁ%‘ Ezl‘E)Végés g&llegqﬁ small

ext ract ed pottidns. Bidwilixtacds diea sdrrdd bhvenbititacapgaticioplhas @sumiéater (15 ml) is

col l ected, dried over magng& um sul. phate, filtered ag& conce trated

undelr r ed FERGIPFEY's @r%ed H Fhézf‘@ﬁféoq SO £ P eEpnggred PINASHHm
foyiold CADOERee THE Bhudtd b s ALRURLAABTRAA ot 9?/@2@@%%

E |V|+H]15|'] 6%rganidEphases are collected, dried over sodium sulphate, filtered and concentrated under

4aSRI ] aSR11bRS) - 9- Chdaoro-1 -naethy11,2,3.4.4a,11,1/a,|1h-octa

Pyr| dot 2' reduced pressyier dihs( resblug| qiiaipid 1s S‘&%equﬁngiw%% ge’cni élcgtqrdnftéew
is ad AU t; f f

Compound. obea g b AR B, F67 g e P amarnare. e T

mxture i $ }siursr atethbiatt tempdrammmﬂrthEmC@lcémratchunder befuoedpigeiung The residue

concentrated under, r ced press resi due . .
is taken up in cﬁglﬂoromert)hane (% ml) an water (qlbj ml). Potassium carbonate is then

20 added until a basic pH is obtained. The phases are separated and the aqueoﬁs phase is
extracted with dichloromethane (2 x 100 ml). The organic phases are collected, dried over
sodium sulphate, filtered and concentrated under reduced pressure. The resulting residue is
then dissolved in freshly distilled tetrahydrofuran (10 ml) and subsequently added
dropwise, at ambient temperature and under an argon atmosphere, to a 60% suspension of

25 103 mg of sodium hydride in 15 ml of freshly distilled tetrahydrofuran. The mixture is
stirred at ambient temperature for one hour and then water (30 ml) and ethyl acetate
(20 ml) are added. The phases are separated and the aqueous phase is extracted with ethyl
acetate (2 x 20 ml). The organic phases are collected, dried over sodium sulphate and
evaporated under reduced pressure. The residue obtained is purified by chromatography on

30 a silica column using an ethyl acetate/methanol (95/5) mixture as eluant, and then

recrystallised from a pentane — diethyl ether mixture to yield the expected product.



is taken up in ethyl acetate and water; potassium carbonate is then
added until the pH of the aqueous phase is basic. Thephases are
separated and the aqueous phase is then extracted with ethyl
acetate. The organi c phases are coIIect@%' dried over magnesi um 10
sul phate, filtered and concentrated under reduced pressure The

resi due i EXUMPLERY :WgaSR K] o iR DRS¢ hbanod : t,hl,11a,11b-
di chl or onet ha i.ni
pr oduct . =

28: 9- Chl or o- I-nethyl 1 23 4 tetrahydrooyr|d0(2' 3 .3,41,pyrro|of12;
al/ i ndol - 5_one‘STEP:1

coftpott—ot epar i odonet hane is
stirred at anbrent tenperature for 3 days. The m xture is then
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pressure. 1 hc residue obtained is purified by chromatography on a
silica colcumanmhgﬁ%d)fmettﬁanahtoetlﬁyiIthé’a@@@@t@‘épmttohexane 5 (30/70)

STEP 2: teri-Butvl (2SR)-5-chloro-2-((2RS,3SR)-3-(methoxycarbonyl)-1-methyl-

piperidin-2-vlindoline-1-carboxyliate

20 An aqueous 37% formaldehyde solution (0.4 ml) is added at ambient temperature to a
solution of 1.34 g of the compound obtained in the above Step in 40 ml of acetonitrile. The
solution is stirred at ambient temperature for 40 min. and then acetic acid (4 ml) is added.
After stirring for 15 min., 245 mg of sodium borohydride are added in small portions. The
mixture est then stirred for 3 h. After evaporation of the residue, the latter is taken up in

25 water and rendered alkaline with potassium carbonate. The aqueous phase is extracted with
ethyl acetate and then the organic phases are collected, dried over magnesiem sulphate,
filtered and concentrated under reduced pressure. The residue is purified by
chromatography on a silica column eluted with a dichloromethane/methanol (98/2) mixture

to yield the expected product.



Melting ppinr:. 109'C. STEP 3:

bl et hyl 2- (5-chl or(r)-17~i azdol - 2-yP) - 1- ar aePhyf 1, 4, 5; 6- eet aahvdao
rtsy adarae=3- carboxlate 10 Trilluoroagcetic acid (7 m) is added to
a solution of 583 ng of the conpound obtained in the above Step in 5
m of dichol oromethane., The m xture is stirred for 6 It at anbient
t enper at ur®lzaid: (448K, ldeaReddRal-Eol iatal-pedai! 3.4 dadd g Ihastahydiod e
rgg(;,g}ane. Sat urat ed potassi um
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The latter is extracted with dichloronethane and ethyl acetate. The

organi ¢ phases are .collected,. dried over sodi um sul phate .and

Concent r at DaHeSFUT ésjdé;éi%m P @ddqghad amptrat _reélg?ea%reitg a5akiPR 84768 me of the
chr onat Ogrc%ﬂg%uﬂ@ oBtaftlell i€ teCoViR Bl H DO NciBronfikE. The mixture is stirred
acet at e/ cycl ohexane (30/70) mxture to yield the expected product.
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, 4-t et r ahyd ido.f2 3 .'3 4 lo/1,2- do] -.5- 't'h
added 1 o S PGR8BIV He PO B B e e At Gg &I of
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28. 4% sodi um hydroxide 25 solution (20 nl) until Farti al ]
preci pi t atdxgmciof wike ethel regetyicl ilbe coapow mliasss cure ollected edriadeavtr i magnesium

m xture. Th ecipitate is redissol ved i.n | arge unt . of et hyl
acet dle artHEn 1EHY Hhhsdueirucd dpdiiarated bale-lfie buidis S atifisd by
r e- ext r act@gonihtbfraphyhyh sidleLt@tath dibgorovicditihe CoPRRSES1 BIE nthth80] @UEEId the
sodi um sul phate and then evaporated in vacua. The crude product is
purified Wxpetiebptedr aphy on a silica colum eluted with an ethyl 30
acet at e/ cygl ohexane {50450) m xture to yield the expected product.

The Iatter@-@agpélg?yz(s al'lised froma diethyl ether/ethyl acetate

m xture. Melting point:-176C. -67- EXAMPLE 29:

(4aSR 1 bRS1-9- Chl oro-1-nethyl 1,2, 3,4, 4a. 11b- hexahydro r
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STEP 1: [2-[I-(tert-Butoxycarbonyl)-5-chloro-1H-indol-2-yl]-3-(methoxycarbonyl)-1-

methvipyridinium iodide

20
A mixture of 2.242 g of the compound of Preparation 18 and 9 ml of iodomethane is stirred
at ambient temperature for 3 days. The mixture is then concentrated under reduced
pressure. The residue is washed first with diethyl ether. Thé ethereal phase is separated and
the residue is dried. The expected pyridinium salt is obtained in the form of a solid by

25 precipitation from a diethyl ether/ethyl acetate mixture.

STEP 2: tert-Butyl 5-chioro-2-[3-(methoxvcarbonyvil)-1-methyi-1,4,5,6-tetrah vdfopvridin-

2-vifindole-1-carboxylate

30
A mixture of 1.5 g of the compound obtained in the above Step, 0.88 ml of triethylamine

and 129 mg of platinum oxide in 15 ml of methanol is stirred under a hydrogen atmosphere



to a solution of 168 ng of the conpound of Exanple 28 in glacial

acetic acid. The solution gradually loses its colour and is stirred
for thirty mnutes. The acetic acid is evaporated off and the

residue is taken up in water and then r8hdered al kaline with

saturated potassium carbonate solution and, finally, the aqueous
phase is dut3 acTedmuittte iethley ffil mcetaeeCelithand thed@rae ipradestated The residue

purified h hr omat ogr a silic ol nh eluted with an et
Deet at of cyL BB QEOP PO TR o evesbed Pihdviss TG vt ahe Jodt e over
product. Thguhfddiflatd, Siltehed A8 by &hathtel $86k::f ré&[@e@ Ratre! ﬂ&!:nﬂemdue obtained is

et her/pentane mxturé. Meltingpoint:. 1 18C. MPLE 3
(4asif, | 1gutiSedibyl dhB)m@oglaphopy ra) sﬂl@@aﬂémnd-emt@dlmm, aracthyl, adea,ter/wylohexane

(r)cfahydr Hé 23, 4/ pr r | o/ a/ i ndod-5-one A m xture of
780 (&ﬁéB WﬁﬁﬂYECUEQEﬁ%FE%‘ éﬁ% 936 ng of 5% rhodi um on
alunlna |q4gg@%b@@£1@ba§ial acetic acid is stirred at anbient

t enperature under a hydrogen 20 pressure of 14 bars for 16 h. The
reaction mxture is then filtered through cotton-wool, the filtrate

phase i's Q@sgggc hmt he aqueous phase is extract ed wth et hyI acet at e,
and the organic phase is dried over nmagnesi um sul phate, filtered and
concéhtrat ed under reduced pressure. The residue obtained is purified
25 by chr

ncet ot of cy T BRAVERL 138 gl I Fe ALY Pl S 3Be Ehikung poigined in
Mel i i poi ntthe 3bahE. StEXAVBLINI 3 dlcﬂroﬁ'itbmet(haﬂeZ The mixture is stirred for 6 h at ambient
3,4-tetrahydropyrido/2',3 :3,4/pyrrolo/1, 2-al t ndol - 5-one .
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conpound %B? P&lﬁ%ﬁf AdRRe 1 Bark e P éﬁtasﬁflmd LSBhS @ nBhLfidASs dNRdMoX Al the

is stirre h at anbient t erature an then -68- concentrated
undensreduqedmpmhasuﬂeﬂm@hﬁﬁﬂeSmdmemn&&ﬁakﬁndmphhnnﬁhﬂenmdsamuaaﬁ@d7Hw

potassium carbonate sol ution js added to render the a

al kal i ne. OT%&1q BRaset arescogﬁ‘it?cgcd(”@é OVl “étflrﬂﬂﬁ’%ﬁt(‘?eﬂn tCQHC g‘%ﬁﬁ‘i feduced
phases ar &.&Qlkee¢hedesiglle ﬁ%u‘?ﬁﬂ%ﬁ W%Hﬁb@%a@ﬂ?t(ﬁi @@ﬂl%%ﬂﬁﬁﬂ’éf@é@dﬂtb an
under reddced pressure. The residue so obtained is dissolved in ethyl

acet ate ethyl acetate/cyclohexane (30/70) mixture to yield the expected product.

20
STEP 4: 9-Chloro-1-methyl-1,2,3,4-tetrahydropyrido[2',3 ":3,4[pyrrolofl, 2-afindol-5-one
There are added to a solution of 350 mg of the compound obtained in the above Step in
50 ml of diethyl ether, Aliquat-336 (0.029 mmol) and then 28.4% sodium hydroxide
25 solution (20 ml) until partial precipitation of the tetracyclic compound occurs in the

reaction mixture. The precipitate is redissolved in a large amount of ethyl acetate and then
the phases are separated and the aqueous phase is re-extracted with ethyl acetate. The
organic phases are dried over sodium sulphate and then evaporated in vacuo. The crude
product is purified by chromatography on a silica column eluted with an ethyl
30 acetate/cyclohexane (50/50) mixture to yield the expected product. The latter is

recrystallised from a diethyl ether/ethyl acetate mixture.



5 (30 mMm). Aliquat-336 (0.13 mmol) and 28. 4% sodi um hydr oxi de
solution (30 m) are then added. The m xture is stirred for 24 h at
anbi ent tenperature. The phases are separated and the aqueous phase
is extracted with ethyl acetate. The oF§Zhic phase is dried over
magnesi um sul phate and then evaporated in vacuo. The crude product

i ssubsequent |y purlfled by chronatography on a silica colum eluted
with an ethyl . acetate/ cygclohexape, 10 (30/, ' t eldlda_the
eXpeCt ed pEeatet - ‘ —T" L hyl
acetate. Wﬁdbm.? B9 W%vrro@@ﬁ ZQaimdol-S-one

EX4AMPLE32: T-MethyT - , 3, 4- tetrahydropyridoj

, 3 .3.4ftryrrol o(1, 2 adirrdol 5-'one 5 Trifluoroacetic acid (4 m)

i s added tQ

o prepar o and I Hdi98 Slyfbioigl lORERTRURE AR Soltheny Boffly e
for 20 It tak sokuibhent 68 ennaad cungpouhbefn EganpleBriapbdialineteic aceidUhesblution
pressure. The residue is taken u wat er and dlchloroneéhan
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and ethyIQ§§§¥@%§ﬁhﬁﬁgtd%?g H?@k% a%gg aégéﬁ% ecte%’ Jrled over o
sodlun1sukﬁﬂ@hﬂeanﬁmCﬁnﬁthmﬁyaﬂeumﬂﬂusmﬁﬂuéaduagnégmmmﬂndIhﬁmréﬁnﬂmema
so obtained is dissol tate (10.mM);  Aliq uat

(0.030 mmllam%‘fa!adéaﬂé?fg éﬁf%%ﬁ%%l dio h%F%xﬁ%‘ém%o H{eﬁowl\?‘zén ethyl
inl) is added e%gfclolhe (§?}/@b ) REGGR LRId op Ry dffike &)@fél’:@@lﬁ%d&t The latter is
conpound iS 0 dinthe reaction nlxture The precipitate is
redlssolvednmgmn@ﬁadfhmmqpaw@eanwﬂnﬂp@ﬁmenhyﬁmacetate The phases are
separatedj@_d t he, agﬂgdﬁs phase is re-extracted with ethyl acetate.

The or gani’¥¢/BRaERN] ied over sodium sul phate and then evapor at ed

i n vacuo. The crude product is purified by chromatography on a

silica colum eIuted mnth an ethyl acet at e/ cycl ohexane (30/70)

m xtus e t ENAMRLE b& (aPRIT RS A1 bRbied-Chiaraal-ingthvi-b. 3. he.dl . Jiel1b-
recrystalllv_ om a \ ‘ ! hyl acetate m xture.
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(4aSR, 11bk3' }-I-Ntthyt 1, 2 3, 4 4a, Il b- hexahvdr gpyri do/ 2, 3: 3. 4-

trvrrol ofl, 2-a/indol 5-one
A mixture of 780 mg of the compound of Example 29 and 936 mg of 5% rhodium on

alumina in 20 ml of glacial acetic acid is stirred at ambient temperature under a hydrogen
20 pressure of 14 bars for 16 h. The reaction mixture is then filtered through cotton-wool, the
filtrate is concentrated under reduced pressure and the residue is taken up in water.
Potassium carbonate is added until the pH of the aqueous phase is basic. The aqueous
phase is extracted with ethyl acetate, and the organic phase is dried over magnesium
sulphate, filtered and concentrated under reduced pressure. The residue obtained is purified
25 by chromatography on a silica column eluted with an ethyl acetate/cyclohexane (30/70)

mixture to yield the expected product.

EXAMPLE 31: 9-Chloro-1,2,3,4-tetrahydropyrido[2',3":3,4][pyrrolo[1,2-alindol-5-one

30
Trifluoroacetic acid (8 ml) is added to a solution of 2 g of the compound of Preparation 18

in 8 ml of dichloromethane. The mixture is stirred for 24 h at ambient temperature and then



Sodi um cyanohor ohydride (390 ng) is added in snall fractions, at

anbi ent tenperature, to 5 a solution of 296 ng of the above conpound
in glacial acetic acid. The solution gragually | oses its col our and
is stirred for 30 min. The acetic acid P “evaporated off, the residue
is taken up in water and then rendered al kaline with saturated

pot assi umcoacenon@t @ndel raduced praamdef Theak$ijud iy ¢akegupon svapdnaSasusated potassium

extracted wiith ethyl. acetate. The crude product i urifie b

chr omat og P EOMKER i AR LRI U dabiace KU&s SERe. 1hE fauePts extracted
acet at e/ cyglPReXARE:thRO/TRO) ordthifiphhddk Cart QoMb&bd drhe SxRewfth RURHLEt and
The latter is récrystallised froma petrol eum ether/pentane m xture.
Mel ting pebntenira@2 CndEXaNRIcE Bdssure. The residue so obtained is dissolved in ethyl acetate
23 LA LU B A1 3 Rinich) APV Qbtin nlrb B o R8R B30 A1) &L Fhen
tent - | Baetyhit fi8e olik@td is Qud6@FROAM dtahbond tdbngepiniral BB drél bépafatedand
i redol e-1- carboxylate A mxture of 2 g of the conpound obtained in
Step D of timr egagcasi phsa iarratractgd oFitsoghyl cacetatsdi Tin oreaaicuphasg isndrpgl giver
of ethyl acetate is.stirre nder drogen a r .

The' m xt u e e TS BRE BV SRt e SHE SRR Bl iy JufBBepey
over nagRR&HEMbS Whedtadtegrabhy belaedliancbleancantd atibdnuadglr adeetic@tbhexane
pressure. The residue obtained is purified by chronmatogra

. ( . h
si i ¢& col@mOenited towich! tia cxpaniad radut-dileslly &edﬁééféﬁ@cmg*ﬂ%@g from ethyl

m.xt ure t%c&hﬁld t he expected product. 25 Melti point 170C. STEP 2:
ra

1,2, 3, 4-Tet ydrot ~yrid~2',3 ":3,4l pvrrol ofl, 2-al i ndol - 5-one

conpound obtained in the 30 above Step in 10 m of dichl oronethane.
The m xture is stirred for 24 h at anbient tenperature and then
concent r at;pgl, tig . a0 b he. irdbes ik & z

V\at er . Sa = ' ,,. e it L et el A Srrlle Do T BBl e V_. ¢ k. 4 g, ° v sy cxroans

aqueobus phase -70- alkaline. The latter is extracted with ethyl

acet ate. Thifluoraasiicaqihébed) wraddedld eseledon df Veumemidhe sompeynd obtained in

sul phat e d concentrat.ed . under .r d pressure. The resi
obt ai ned iq"gep @1 %fgglieygrﬁﬁ?rh_lﬁd?mmloﬁdcgﬁﬁ%()%aegheapgt gk.le Y- %%%d(s%? 10 at
rmmol ) anduithan ety A0 dicd Woncentrated under reduced pressure. The residue is taken up in

water and dichloromethane. Saturated potassium carbonate solution is added to render the

20 aqueous phase alkaline. The latter is extracted with dichloromethane and ethyl acetate. The
organic phases are collected, dried over sodium sulphate and concentrated under reduced
pressure. The residue so obtained is dissolved in ethyl acetate (10 ml); Aliquat-336
(0.03 mmol) is added and then 28.4% sodium hydroxide solution (20 ml) is added until
partial precipitation of the tetracyclic compound is observed in the reaction mixture. The

25 precipitate is redissolved using an adequate amount of ethyl acetate. The phases are
separated and the aqueous phase is re-extracted with ethyl acetate. The organic phase is
dried over sodium sulphate and then evaporated in vacuo. The crude product is purified by
chromatography on a silica column eluted with an ethyl acetate/cyclohexane (30/70)
mixture to yield the expected product. Finally, the latter is recrystallised from a diethyl

30 ether/ethyl acetate mixture.



hydr oxi de solution (25 m) are added thereto. The biphasic mxture is
stirred for 16 h at 5 anbient tenperature. The phases are separated
and the aqueous phase is extracted with ethyl acetate. The organic
phase is dried over magnesi um sul phat e &hd t hen evaporated in vacuo.
This is added at anbient tenperature to a suspension of 53 ngy of

sodi um hy INARPLE 356 (SR 18RES): Rhgenef1\D, 39,40, 10 6- il i 8pyrBlo X' B1:8 4@

for three hours and then hydrolysed and the aqueous phase Is

ext r act ed puirple/bejindabvaee. After evaporation, the crude product is
10 purified by chromatography on a silica columm eluted with an ethyl
acet at e/ cycl ohexane (30/70) m xture to yield the expected product.

Fi nal |y, tShéiuhatytaasbarshydeicley320ainki)seaided ansredlbfrhctionsett atdienMehtperature, to
point.: 284C, 15 EXA MPL 1 Diaatethy!-1

- t et riahydR9YEPR 2f PP m § alm?rcoarp@fmé 4 &Wlﬁﬁt@gm geidghlae solution gradually
Trifluor O?t?s@é 18 8oLk PR s't‘ﬂn)ed'@r gelded TR chﬁ@ ki1 19 @Vzﬁjoréltedz off, Bk £88ue is
conmpound o Preparation 19 in 25 m of dichloronethane. The m xture

i s stirredkeoup3niwatr andithemtend2®@d tatlmghier atithr Eltla‘ﬂldd tpensisonEenna@tsetition

d d d i ethyl eth .
Cooted | n it il BRCHICOM Qeds Fp A B D F bRy e Ropuct fnauifsd
t hor oughl yy \@ht&nétegtla@@ gh et fnda sdibeh andd tthenat e@QV gs@deRRdokbkh&d (30750)

vacuo. The solid ined is subsequently suspended in ethyl acetate
(80 tnl) ansturchem yY28d 406 sogeciad mydicoxilde laitiruisi werysabised )rang aagdigeleum
at 0C. Aft returning to anbient tenperature, 25 Aliquat-336 is
added unt eﬁ?%%?ﬁf? &n of the tetracyclic conpound occurs in the

evaporatee, Ny AHREG ogr aphy
on a sili cA~cordmrettited—wth—an——et hyr—acetatercycrotrexane—( 50/ 50)
mxtywe to yield the expected 30 product Finally, t he latter IS
recrystallised fronta di ethyl ether/ethyl acetate m xtur 1l1lel ting

poi nt ; . 183EEP. Iz fert-Bukppk Ba@iethoxycarbonyl)-1,4,5, 6-tetmhvdropwzdm&-:vl]mdole—]-

(IISR |1 aR3i- L1 1I|nethyl 1,2,3,4,11, 11x- hexahLdrop' rido- (2
3':3, 4leTTU#%g¥‘2 adi ndol - S- one

A mixture of 2 g of the compound obtained in Step D of Preparation 1 and 2 g of 5%
20 rhodium on alumina in 70 ml of ethyl acetate is stirred under a hydrogen atmosphere for
3 days. The mixture is then filtered over Celite. The organic phase is dried over
magnesium sulphate, filtered and concentrated under reduced pressure. The residue
obtained is purified by chromatography on a silica column eluted with an ethyl
acetate/cyclohexane (30/70) mixture to yield the expected product.
25 Melting point: 170°C.

STEP 2: 1,2,3.4-Tetrahydropyridof2',3':3,4[pyvrrolofl,2-alindol-5-one

Trifluoroacetic acid (10 ml) is added to a solution of 1.4 g of the compound obtained in the
30 above Step in 10 ml of dichloromethane. The mixture is stirred for 24 h at ambient
temperature and then concentrated under reduced pressure. The residue is taken up in

water. Saturated potassium carbonate solution is added to render the aqueous phase



450 mg of 5% rhodi umon alum na are added to a solution of 400 ng of
the conpound of 5 Exanple 35 in 60 m of ethyl acetate. The m xture
is stirred at ambient tenperature under7onormal hydr ogen pressure for
22 h. The reaction mxture is then filtered over Celite and the
filtrate is concentrated under guce pressure. The residue i

purified BYKaEREohket GHFRISIyradr! HIGAIPE ATF ke RIeaRe IS r?r%ﬁo@ﬂt‘?r dried
acetatel/ ey

il |y, AR TR B 2 e e R PRl e Tt Py ined i
acetate Misspivet in&l0 Melafi et]@pmcatatel%ﬁtua% PLE n&ﬁol) and then 28 4% sodium

4aSR, 11bRS) -1, 11-1 1 1,2 hexahyd d .3
E1/ awr r of 0613') G Wél‘&%ODS 1)]?56 ﬁrﬁ&ﬁrﬁ%ﬁ%%@%@ﬁgﬁi r% Eﬁgmr‘r’ﬁl)z for 362}‘ at
added? In %%ﬁntft&%?érbﬁ%g TR, ﬁha%é%l At 10Parfkd 138 1B aQlieout MBa&ORRRUAL @ fwith

Exanmple 35 in gl acial acetic acid at anbient tencgerature
The sol uteiloh agriaiduhd yrghois ehasetis deiodl ouer maghesigmssulphragdarcothern kvapoyated in

m nut es. Thea dIS va off and the residu

wat er and "¥féh P&ﬁaé?‘ aglaﬁ% ﬂ@ntﬁet%urgg‘t 6?‘%{?8’&“%?@33?1&@% %‘ﬂum%ydnde mn
car bonat e 59| 4t fe@hydFRrATVROMSIRAS Stirk & WX iHrdCh@ s Whd the®@hRiolysed, and the
acetate. 'The crude product is_ purified by chromatography on a

si | i ca colagnepuel phred isvextactad eithydthdcasetie/ oo oteutien. (Bogrrdy product is

m xture to_obtai he ected pr oduct TheI

fr om&I di &t 3"&4’%?%8 HRe Ohi U e R |ugt§% n@j b i%g% éé%a%gk}cllosn%qam
EXAMPLE 3830/30 PmBitimtibyk1d the expected product. Finally, the latter is recrystallised from ethyl
1,2,3,4-tetrahydrorvyridol2’, 3" :3, 4/wrol oh, 2-a]indol -5- one The
product i fceiBicai ned accordi ng to the sane procedure as that described
in Exarrpl é?,% 5)2 Wty t he repl acenent of the conmpound obtained in
Preparati omr }ég%?m t‘n hat" obtained in Preparation 20. Ml 6i ngpoi nt -
214C. -72- EXAVPLE 39: (4aSR 11 bRS)-1, 9-Dinme jlyi-1,2,3,4,4a,11

b- hexahvdr opyri do- .
15 EXAMPLE 35: 1.11-Dimethyi-1,2,3,4-tetrahvdropyridof2',3":3,4[pvrrolofl,2-alindol-5-

one

Trifluoroacetic acid (25 ml) is added to a solution of 1.2 g of the compound of
Preparation 19 in 25 ml of dichloromethane. The mixture is stirred for 3 h at ambient
20 temperature and then concentrated under reduced pressure. The residue is taken up in
diethyl ether cooled in an ice bath. The precipitate formed is filtered off, washed
thoroughly with cooled diethyl ether and then recovered and dried in vacuo. The solid
obtained is subsequently suspended in ethyl acetate (80 ml) and then 28.4% sodium
hydroxide solution (20 ml) is added at 0°C. After returning to ambient temperature,
25 Aliquat-336 is added until precipitation of the tetracyclic compound occurs in the reaction
mixture. The reaction mixture is stirred for 2 h. The phases are separated and the aqueous
phase is extracted with ethyl acetate. The organic phase is dried over sodium sulphate and
then evaporated in vacuo. The crude product is purified by chromatography on a silica
column eluted with an ethyl acetate/cyclohexane (50/50) mixture to yield the expected

30 product. Finally, the latter is recrystallised from a diethyl ether/ethyl acetate mixture.



[ 2, 3'.3,4/pyrrolo/1l,2-al/indol-5-one 5 The conpound is obtained
according to the sane procedure as that described in Exanple 37,
with the replacenent of the conpound of Exanple 3.5 with the conpound
of Exanple 38. IMeltipoint:_ 132C 10 EXAVPLE 40:

(11aRS)-1,9-Di net hyl -1 x3, 4, 11, 11a- hexahydrooyrido[2',3"':3, 4/-

pyrrol o/ 1£2¥AMHME)36 RIMIIM)GDWdtthI @@fﬂihéﬁh—h@mﬁw@mm@ t he
same procedure as that:descrlbed in Exanple 36, with the repl acenent
of the codpelie//Byrrelobsialindel-2pee  he conpound of 15 Exanple 38.

The residue so- obtalned is purified by chromatography on a silica -
colum eluted with an ethyl acetate/cyel ohexane (50/50) m xture to

yi el d t he 466 mupaniPeohodiExanpilemi®, aranddadiern spiutionetf K neef the eompound of

121517 S SR o PR o A
a/'i ndol - 5y8Aga Hie %SHB%EIGe Ifsr 2001, athB eshcAGE RIELRds HHRentiM@redai®r Celite and the

procedure as that scribed in Exanple 28, with the replacenent of
the conpodiiatefis Emepairaied wrlet geduicechprebrare Jgaemdie i HugHed bnebromutcgrenhy

C of Preparati.on 14,

(aasr 110309 oMo, MR lE o £ st puclRbsyang G030 e to vield th
/2", 3" 3, 4kpedidd Blohidis Zimdliynae) 1o ne rdystliescd ofa undidtisy] abhaicted acctate
accordlng to the sanme procedure as that described in Exanple 29,

wi t hl@ he ﬁ@ﬁﬂ@%enent of the conmpound of Exanple 28 with the conpound
of Exanpl NPLE 43 and EXAMPLE 44:

(4as, |1a1]§ef%’é%9%ﬁd&e ', 2,3, 4, 4a, 11, 11a, 11b-

oct ahydr opvri dol 2C3' : 3, 41pyrroI011 2-afijLdol -5-one and
(4aR, 11aS‘LIquJ11,addyd’V12r3<f1: ) . ‘

D¢ ; E 'i.L" i g iy 1L 226 I:Ii ﬁ:,'d”'fﬂf"
The conp09@q§3th5§9£@}§%ﬁﬁ§bﬁ§gn 4 are prepa e by separati on of t he

15

Sodium cyanoborohydride (227 mg) is added in small fractions to a solution of 130 mg of
the compound of Example 35 in 40 ml of glacial acetic acid at ambient temperature. The
solution gradually loses its colour and is stirred for thirty minutes. The acid is evaporated
off and the residue is taken up in water and then rendered alkaline with saturated potassium
20 carbonate solution. The aqueous phase is extracted with ethyl acetate. The crude product is
purified by chromatography on a silica column eluted with an ethyl acetate/cyclohexane
(30/70) mixture to obtain the expected product. The latter is recrystallised from a diethyl

ether/pentane mixture.

25
EXAMPLE 38: 1,9-Dimethyl-1,2,3,4-tetrahydropyrido[2',3':3.4[pyrrolof1,2-afindol-5-
one
The product is obtained according to the same procedure as that described in Example 35,
30 with the replacement of the compound obtained in Preparation 19 with that obtained in

Preparation 20.



obtained in Exanple 6 by applying the follow ng operating conditions:
Anal yti cal HPLC, CHI RALPAK AD-H colum (anyl ose

tris(3,5-dinethyl phenyl- 10 carbamate) 4,6 nun X 150 mm 5m

sem -preparative |1 PLC, CH RALPAK ADH col um (anyl ose
tris(3,5-dinmethyl phenyl earbamate), 10 nmm X 250 mm 5m Sol vent:

hept ane/ i sopr opanol /0. 2% triet hyI am ne. Ret ent| on tinme: 9.9 mnutes
and 12. 2 mppies TR S I 5 A8 vdron

(4aSll as, HHRY TR - ocranydr
, 3, 41pyrr¢2’o7'Bzgpa’mlnHor—aﬁnMe§—amd (4aE 11aR 11bS)-I-nzet hyI
) 2,3,4,4a,11,11 a,| d b-octahydropyridof2', 3 .3.4lpyrrodoll, 2-a

Ji ndoI 5 oaae The conpounds of Exanples 45 and 46 are prepared by
separat i nghthgh@rel & BbkiddlCaccdifbtidi ﬂl%dsdrﬁ'e &R 3s DjaRRYibBY in
the operating conditions described in Exanples 43 and 44. Retention
tinme: 4.5FExampteed, (fith]the replRemennd Be Qompoundes’ Hxagipde 35 »2i)the compound of
EX4VPLEA47 g4aISI%§I | aRS, 11bSR)-1, 2, 3,4.4a.!l,lla,llb-Ccta drop ry
irdo- 25 1% .3, 4leyrrodoll, 2-al i ndol -5-one 134 ng of 10% Pd/ C are
added to a8k &9@1929@40 ng of the conpound of Exanple 6 in 150 |

of acetic acid (2.61 mmol) and 3 m of water. The reaction m xture is
heated for 2 hours W th reflux of the solvent. The mxture is

filt 4 ed ; :
The

extract edPWrbm/ﬂQ@mgbpgr@hbane (3 x 30 n1) The aqueous phase i's
rendered alkaline wth saturated sodi um carbonate solution until a

pH or 10 is obt ai ned before being 74 extracted again with

di chl oro 0 T caph i r.ed 0oV

sul phat e, er egl % 8§11rellcn§%t ?‘%to g‘%g%qg e %ecengogg g%sﬁ?éﬁ%toagsgwga in
t he ex pecmdmwec&ﬁuaﬁth thd hepldcatnter ofl the bﬁﬁp@astdaiﬂ E)&eqblef BHmiR tht cafhpound of
ethyl acetate. Melting paint:176C. 5 EX?,IVP E4%5

TS)- 19 1 . | Egampkvf operiesigre s obaingd jEmupiigy | Qmaggiarhy g silica column
Tr|fluoro c 1M detdiScAYARat (50/50) MR & B84 M QiR of
conpound g@t% gvé% af e(d%, ThdetiSe ane? (S/56)" Hh }@& po ¢
Example 39, and then with ethyl acetate to yield the expected compound.

20 EXAMPLE 41: 9-Methoxy-1-methyl-1,2,3,4-tetrabvdro-pyride[2',3":3,4]pyrrolof1,2-
alindol—S—one

The compound is obtained according to the same procedure as that described in
Example 28, with the replacement of the compound of Preparation 18 with the compound

25 obtained in Step C of Preparation 14.

EXAMPLE 42: (4aSR,11bRS)-9-Methoxy-1-methyl-1,2,3,4,4a,11b-hexahydropyrido-
12 3':3.4pvrrolof1,2-afindol-5-one

30 The compound is obtained according to the same procedure as that described in
Example 29, with the replacement of the compound of Example 28 with the compound of

Example 41.



Step 1 of Exanple 34 in 5 m of dichloronethane. The m xture is
stirred for 24 h at 10 anbient tenperature and then concentrated
under reduced pressure. The residue is &gken up in water and

di chl oronet hane. Saturated potassium carbonate solution is added to
render the aqueous phase al kaline. The latter is extracted with

di chl or onet hane and et hyl acetate The organlc phases are coll ected,

S;Ieggu(r)\eer B3 O IS ARy 48R i S S 80,11, 110018

- s , {4 "" — " - / d--
tetrahydr qfcw@tlrd;aﬁhg&,e 353 bﬁ)‘v%l@ﬂQﬁtﬂzﬁ{@l-SQﬁeeﬁg @fd a mdt UrashyR) deqllyl-
suspen5|on in 10 nl of tetrahydrofuran at anbtent te -epature The
m xture i sL&Bifdaelt, Ll Ib-actahpdrapyrida/ 2 B sh 4 ynsdo[dddilingel-Arone
phase i s subsequently extracted several tines with ethyl acetate. The
organic phase is dried over nmagnesi um sul phate, filtered and
concent r atB@ dondeiundesiUtetchrsessandeld diberdpasiddiiesepaition betheirscemic mixture
purified b chronatograph on_a silica colum eluted with an ethyl 20
acetate/c prekiarfeca é} applying e fofoying Wperaias conpdeRid of Exanpl e
34 and the expected product Mel ting point: 168C.. EXAVPLE 49: t
aSR. | 1aSR. 1d6RS) - 9-. Met | aoxy- 1-net hyl - 1, 2L3, 44a, 11xl | a, i b-
oct ahydr o-Andytaal t HPAZabeHIRABPAKaadDel- boloner (2myb8d np(Db-demebylphehyl-
869 of annonluntcarb nate are added at a te r at f OCto a
sol qu on A § toé‘tmt ﬁéncﬁ?ﬁﬁd?lﬁ?ﬂﬂ‘mdt"e @’3{2 Cgﬁﬁ%&%lgf‘rﬁfé column
m xture of 51 hom I i S mai ntai ned
for 30 ntdu gg§§?~ %éﬁ%n&k%@ﬁ&ﬁ%%@%ﬁ%%@lén ﬁ%%%ﬂ%@ﬁg #ﬂltered over
Cellte\Mﬂ8&wm$ﬂmp@hd¢qmdeww&%%t@ﬂhﬂdmquoronethane The phases
are separated and, thg ueous gzgge is extracted with dichloronethane
(3 x 20 n&%ﬂﬂéﬁ—iﬁﬁl rdﬁWPFSGH PR hen col | ected, dried over
sodi um sul phate; filtered and -75- concentrated under reduced
pressure. The residue obtained is subsequentl puri fied by
chr ot ogriaBHY I of 5suied JaX AMALE '»M-ﬁ- ef IHH)-] ,“"':"\'ﬂfﬁﬁ:
égg{ ﬁ% m X (l;ﬁa,? L? 4.8),1(}(1*0?0[? 2-a)fhdsl g:?o%teedm% O%g}% H R, ]}gé’)-]—meﬁzvl—
(4as1s, 11agl%g%%%hﬁgt&y%%&@ﬁ@af 1YL ARP I - 0B Ldre0- 1, 6, ~T a

- triaziabenz~allTnoren-5-one

The compounds of Examples 45 and 46 are prepared by separating the racemic mixture
20 obtained in Example 3 by applying the operating conditions described in Examples 43

and 44.

Retention time: 4.5 minutes ([afp = +20°) and 6.0 minutes ([ofp = -20°).

EXAMPLE 47: (4aSR,11aRS,11bSR)-1,2,3,4.4a,11,11a,11b-Octalydropyrido-
25 [2°.3%:3.4]pyrrolofl,2-afindol-5-one

134 mg of 10% Pd/C are added to a solution of 140 mg of the compound of Example 6 in
150 pl of acetic acid (2.61 mmol) and 3 ml of water. The reaction mixture is heated for
2 hours with reflux of the solvent. The mixture is filtered over Celite and the solvent is
30 evaporated off in vacuo. The residue is taken up in 1M hydrochloric acid (10 ml) and is
then extracted with dichloromethane (3 x 30 ml). The aqueous phase is rendered alkaline

with saturated sodium carbonate solution until a pH of 10 is obtained before being



0.33 mM of a 2Mtrinethylalumniumsolution in hexane is added to a
solution of 80 ng of the conpound of Preparation 22 in 10 m of
nmet hyl ene chl oride under a nitrogen atnpsphere at -20C. The m xture
is stirred for one hour at -20C and is then refluxed for 10 4 hours.
After returning to anbient tenperature, the reaction mxture is

pour ed i nedtraciflessins with % ddepmaibayRICox Pe ey olhgtqremnig plmsadlsy drieprever sodium
phases ar r Se | 1 i

G oni or oSt RARE: ! 10 ShRHERAT aolAARR.CoR TR S L e Gt g
sul phat e, Thel4ter BdeafctaliRat otrameds sihderectheduced pressure. The

resi due iséﬁpurified by chromat ography on silica gel using an ethyl
acet at e/ mMa¥aroRoipngd/9YC-mi xture as 15 eluant to yield the expected
product. Mass spectronmetry (ESI +, nmf-7): 280 (MNa, 100%; 258 (MH,
6% ; 150 (7% . EX4MPLE 51 and EXAMPLE 52:

(4a. S, 11aEXMPLY-48: XNRERY ) 1 1q-Dildbo\aido 2" B 13 ¥]kyrrolof], 2-afindol-5-one

oct ahydroyyridol 2, 3" : 3, 41pyrrol 0l11. 2-al i ndol 5--one and

(4aR, 11al 1, 11bS)-1- et hyl s 20

1,2,3, 4, 4gy; %o%da@etﬂclé%i&g AYArQYN 109k Autich 68361 LRY It PhOddmgsidd obtained in
ndol - 5- one The conpounds of" Exanples 51 and 52 are prepared b

separ at i n§taphe af dbampde B xinuy enl dbdiahlosdndtimnex dhplneixfire Mehtirrgbifert 24 h at

528 4?022 b 1 ?19 iquéAg%Elgag%rg %HQ glise%;ghge%?rgt@d %gggs&&%ég %peZSXLllré.th% residue is taken up

|- bl pyr i dokR et AR 8r8hde BaRe. Hoh84tbd PoRsiRR GerRANDLitHnabhadded render
according to a procedure anal ogous to that used in Exanple 16, wth

t he repl attemsptowfphabealkalimsolhe laster Rraxprastad imoih dichlgjontethangandethyl acetate.

Preparat i 23. -76- | t1 n2Poi nts. .139C.  PHARVA CAL STUDY i
COVPOUNDS B OHE OEthrstied AR PR bR Bt JPbeeieied unde

hydr oxy! as&iudedBrds§€STh&akide hroductBe & bamiugist diesob@apiauldshydestutanebefore
Capabl|lté of brlnglgg&about an increase in the tyrosine hydroxyl ase
£

( TH) 5pr ot &fingiaddethéo Pot ure ebersodaws hydridg syspensin Br A0 il off tefrply dgafsmaat
mouse. Th i | 1ce t - / '

reuse; TSRt FOETRLB T PRl L A PP G0 B e
t r eat ment phase is subsequently extracted several times with ethyl acetate. The organic phase is dried

over magnesium sulphate, filtered and concentrated under reduced pressure. The residue
obtained is purified by chromatography on a silica column eluted with an ethyl
20 acetate/cyclohexane (30/70) mixture to yield the compound of Example 34 and the

expected product.

EXAMPLE 49: (4aSR,11aSR, 11bRS)-9-Methoxy-I-methyl-1,2,3,4,4a,11,11a,11b-

octahydro-1,6,6a-triazabenzolalfluoren-5-one

25 591 mg of zinc and 869 mg of ammonium carbonate are added at a temperature of 0°C to a
solution containing 335 mg of the compound of Preparation 21 in a mixture of ethanol
(10 ml) and water (5 ml). Stirring is maintained for 30 minutes at 0°C and then the reaction
mixture is filtered over Celite which is washed with water and dichloromethane. The
phases are separated and the aqueous phase is extracted with dichloromethane (3 x 20 ml).

30 The organic phases are then collected, dried over sodium sulphate, filtered and



10 The mce are given a single injection, by the intraperitoneal

route, of the conpound under test, dissolved in 0.04M HCl sol ution
(corresponding control: 0.004M IICI) if the conpound is

sufficiently soluble, or in olive oil 96% / DNMBO 10% (correspondi ng
control : olive oil 90%/ DMSO 10% for conpounds that are insol uble

i n an aqueousenimedi wmder I&luthd @ecsslays Thé residuchebthingddt sarsegiendahurified by

conpound, all the animals are sacrificed b decapi t ati on, br ai ns
are renovEHrARROS PP oz 8HCR 11O Uin%fhiuamﬁi%nr%%@na c/gegiaag! é%g)g) ggure as
Cor onal S%‘F&a!n?%y@ld%&é;&;@éte&?kﬁi‘ﬁc@re then taken along the ‘
posterior-anteri‘or axis of e LC and fixed. The sections are
transferre‘g[_elqagpp_ﬁ_fzmi[%fﬂ%ﬁCP menbranes. TH is neasured by 20
i mmunodet ection and image analysis. Results The results for TH
induction in the LC are given in Table | below. -77- TABLE I
veasus enenix AU RTRHSR. 1 9ARS. I Th 10 INGAN DY, Ao ISRGLNION 1 VIR LS
from1l to™3 epos erior - direction, er 1.p.

ngrbep20a ifgbkad-5-vhe results are expressed in % relative to
t he nean vaI ue of the control group’ 1 2345678 Ex.3 104 97 69
58 49 31 10 8 Ex.6 65 62 50 53 41 27 9 6 Ex.7 59 57 57 51 28 23 13
4 EX.8 59 B5limp8r 5@1\/3§1rﬁe}hﬁaﬁmlﬁﬁm sblutB ihBeddhedd adttd26 akBlulion BX 80 by of
79 75 72 79 33 27 7 17 73 72 56 38 34 36 13 3 Ex.19 49 48 55
50 21 15 6h® compourry o§1Prmarat30155224m 38 &l pf pethyfensscldgridy wnderog mgogen
5.

atmosphere at -20°C. The mixture is stirred for one hour at -20°C and is then refluxed for
10 4 hours. After returning to ambient temperature, the reaction mixture is 'poured into
aqueous 20% sodium hydroxide solution (10 ml). The phases are separated. The aqueous
phase is extracted twice with dichloromethane. The organic phases are collected, dried
over sodium sulphate, filtered and concentrated under reduced pressure. The residue is
purified by chromatography on silica gel using an ethyl acetate/methanol (98/2) mixture as

15 eluant to yield the expected product.

EXAMPLE 51 and EXAMPLE 52: (4aS,11aS,11bR)-1-Methyl-1,2,3.4,4a,11,11a,11b-
octahydropyridof2',3':3,4]pyvrrolof1,2-alindol-5-one and (4aR,11aR, 11bS)-1-methyl-
20 1,2,3.4.4a,11,11a,11b-octahydropyrideof2’,3':3,4Ipvrrolofl,2-alindol-5-one

The compounds of Examples 51 and 52 are prepared by separating the racemic mixture

obtained in Example 7.

EXAMPLE 53: (3aRS,10bSR,10cRS)-3-Benzyl-2,3,3a,4,10b,10c-hexahydrobenzo-
25 Iblpyvridof2,3,4-ghlpyrrolizin-5(1H)-one

The compound is obtained according to a procedure analogous to that used in Example 16,

with the replacement of the compound of Preparation 10 with that of Preparation 23.



Ex. 38 64 99 76 62 27 14 -3 5 Ex.40 72 96 66 66 58 34 39 4 Ex.13 69
88 87 60 36 34 9 4 Fx. 44 83 99 78 58 38 29 18 3 Ex. 52 69 86 79 77
40 22 12 1 Ex. 53 82 68 64 71 53 52 32 %8 "animals treated with the
same carrier EXAMPLE B : Affinity for Fé eptors The affinity for
receptors is determi ned according to customary nethods relating the
speci fi ¢ |Mdéngpaind: Y he°(t ecept or, which nmay be of animal origin or a
human reconbi nant. 10 The affinity was determ ned by the nethod of

di spl acenent of the | abelled specific Iigand by the conmpound under
test and expressed by the dissociation constant K. The receptor
affinity was accordi ngl tudi ed for 28 conventional ept o The
study shows tHEHRMECOLOGIGHICSTER YABE &-QMBCIRERS ekt THENEAVEIOH
of affinity for receptors -78- custonarily affected by psychotropic
conpounds, such as al pha adrenergic receptors (type a2), 5HT
recept or s KX XREPISHTA2An doik 116 BANIrDShE h¢dFfreRRE Or s (types D1 and D2).
Sone conpounds exhibit an affinity for sigma (a) receptors (H. -and:
hal operidol) or nuscarinic (M receptors that is not insignificant.
5 TABLE | IA®Grivastigatipn on made BRIDRA thy conpiimls fon Heermppkitibon! piggingabout an

10-s 10"' .10' 10' .10' 10' .10' 10’ - 1.0~ ~ l€.9.; .
Beanpi e 1mereret In 15 gt s 1) B8 i el iR LS of dipgbrain
EXAMPLE C.orifeeshisliceglotde0ssi ng of the bl ood-brain barrier (BBB) The

substances are incubated at 20Min_ the upger conpartment of a doubl e
vessel , tHée animals used are male mice of the pure Balb/C strain (Charles River Laboratories)

aged 7 to 8 weeks at the time of treatment.

10 The mice are given a single injection, by the intraperitoneal route, of the compound under
test, dissolved in 0.04M HCI solution (corresponding control: 0.004M HCI), if the
compound is sufficiently soluble, or in olive oil 90% / DMSO 10% (corresponding
control : olive oil 90% / DMSO 10%) for compounds that are insoluble in an aqueous

medium.

15 Three days after the injection of each compound, all the animals are sacrificed by
decapitation. The brains are removed and then frozen in liquid nitrogen and stored at

-80°C.

Coronal sections 8 microns thick are then taken along the posterior-anterior axis of the LC
and fixed. The sections are transferred onto Immobilon-P membranes. TH is measured by

20 immunodetection and image analysis.

Results :

The results for TH induction in the LC are given in Table I below.



upper conpartmnment being separated fromthe | ower conpartnent either
solely by a polycarbonate filter or by the sane filter covered with
confluent endothelial cells from 10 bovine capillaries. Evaluation of
the perneability kinetics is carried o'uJ( by neans of LG LS M
guantification of the unchanged substance in the | ower conpartnent
after 10, 20, 30, 40 and 60 m nutes.Z4®eEdonpounds tested exhibit a
general ly bi gh dearee. of crossi f &h i

Po the noulstOytEanelrRs o AT HiEly bdvaPRRy LUNcElon f RBABLET ARG o
15 categori es in the @bstetiot-es-aRttr ik Qlirdevh, Aae Qpdad@ginistriti@n@oand/ke)
exhibits a high degree of <crossing or the BBB. M?LE D : Predicted
met abol i ¢ st abi | i t7¢ FIVE" B &HT C1EH et dBoloie "8l tiF TY A &&Fed by

i ncubati on of—the—ceorpounds—at—a—concentrati-on—of—0-Minthe
presence of nouse, nat lor [hudan|hepatic #icfosomes 20 |(0.733 |ng 8of
rot/m). After.addifti of DPH (,ni cotd.nam adeni ne dinuel eqti de
Bhospha%e, re uced fnr@g, Qaér?lﬂf\l DS %r er_t_afllzen_a?@ﬂ, S?E 15, 31,(2 andga&
m nut es. The |Bngynat|i c65- 79- eacti®n | s 8t opped usi ng met Pangl EV/ V).
The protein i reciipitated py ¢engrifugati pn_agnd € [Superrnatant |i s
anal ysed by l%ﬁ/ﬁ 5. 00 n%%/al ol°f7c *t%gil tyz?of ttﬁg corrggu ds%ma es
it possible tocenvisage tneafjment per|osy [TABRE [ 1175 (% net gbolsi ¢
stability predictedrusingrhepatic nrctrosone Mouse RatTHumar
Exampl e 3 6131959 |Ex¥mplle B 86 59 80 “Exanpl’® 47 89 5 86° EXANPLE E
D0Siot | On Rreparati on 4orulsa for ;4000 tabllets each

Phar maceuti cal, et a
cont ai ni ng ardese—of—10—my—Conpound—ot—Exanpte—S8
............. Ex 17 0. 780 T2 56 38 o3 30 B 3L,
............. e 10 91 Hydroxypropylgellulgsel 5 6 9
... . lEx2a . 2 gt 10 Wheal sparchss | 4 | 3 | 6 | 3|
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Ex. 38 64 99 76 62 27 14 3 5

Ex. 40 7 96 66 66 58 34 39 4

Ex. 43 69 88 87 60 36 34 9 4

Ex. 44 83 99 78 58 38 29 18 3

Ex. 52 69 86 79 77 40 22 12 1

Ex. 53 82 68 64 71 53 52 32 18

lanimals treated with the same carrier

EXAMPLE B : Affinity for receptors

The affinity for receptors is determined according to customary methods relating the

specific ligand and the receptor, which may be of animal origin or a human recombinant.
10 The affinity was determined by the method of displacement of the labelled specific ligand

by the compound under test and expressed by the dissociation constant K.

The receptor affinity was accordingly studied for 28 conventional receptors. The study

shows that the TH induction observed does not proceed by way of affinity for receptors



Lact ose

......................... 3 g Talc.

--------- customarily - affected by psychotr ic compounds such-as alpha adrenergic receptors (type
..................... AlS 3. Conmpound of formula (1): R P

R 6 (Rv)oaSRZ rECepthN(tym SISYZARor soRnimy g lcm'pmm(ty@@st})x and)D>).
represents CO or - Ri o resents.a dro t
group |ineame &Onmoélﬁ‘géﬁhlbﬁ: g é%?%ﬁykfﬂ? SigTHAE) TerPhrantud: haloparidol) or

(C-C6)a Y. | Qo B 9,@?%;, #Ghr. C6) hydroxyal kyl ,
aryl - (C n@g@a}“ﬁ“{(M e\/\ﬁ crﬁ qh 10 a y‘% noi ety may be |inear or
branched, R2 represents a hydrogen atom a group linear or branched

(Cl-0Co6) aI kyl, linear or branched (Mrni noal kyl, |inear or
br anched (G - 06) hydroxyal kyl, or together with the carbon

atons ca ry| HQ) hq)e[rr}l rorma carborg}ﬁ%bon and R% represg,pts a

hydr ogen|a At | inedf or branched - C5) al kyl | linearlor °

br anched 3&5‘8 %Q@??n no# Kyl9 |l inedP” rwB Achady | 107 107 107 | 107 | 107

(Cl-C6) hy Hiaemlysal kyI R4 repriesents-a fydrogersvat om| a-groeug H near |or

branched atkyt, T inear or| branched CIL-1C8) am noal Ky, I[i pear,

or br anchjﬁmpklt@(‘ﬁ\ h\/rir oxyallkyl S R R I 6
Example 27 10 84 10
Example 45 23 13 | 92 49

EXAMPLE C : Predicted crossing of the blood-brain barrier (BBB)

The substances are incubated at 20uM in the upper compartment of a double vessel, the
upper compartment being separated from the lower compartment either solely by a
polycarbonate filter or by the same filter covered with confluent endothelial cells from
10 bovine capillaries. Evaluation of the permeability kinetics is carried out by means of
LC-LS-MS quantification of the unchanged substance in the lower compartment after 10,
20, 30, 40 and 60 minutes.
The compounds tested exhibit a generally high degree of crossing of the BBB, which
promotes access to the neurological target. The results are given in the form of the
15 categories : high, intermediate, low. Accordingly, Example 17 exhibits a high degree of
crossing of the BBB.

EXAMPLE D : Predicted metabolic stability

The predicted metabolic stability is tested by incubation of the compounds at a
concentration of 10'M in the presence of mouse, rat or human hepatic microsomes
20 (0.33 mg of prot/ml). After addition of NADPH (nicotinamide adenine dinucleotide

phosphate, reduced form), samples are taken at 0, 5, 15, 30 and 60 minutes. The enzymatic




or R3 and R4, together with the carbon atons carrying them forma
carbon-carbon bond, -81- R5 represents a hydrogen atom a |inear or
branched (Cl1 -C6)al kyl group, R6 represents a hydrogen atom a

| i near or branched (Cl-C6)al kyl group,-BF; Rg represent a hydrogen
atom a group linear or branched (Cl-C6)al kyl, aryl- (d-C6)aikyl in
whi ch t he ralckiyh i986@iel udiy i@hdrohewV)OThdp@Rshechredipingal byotendi dpahedind
5 (CZ-C6)al kenyl, l'inear or branched éCQ-CB)aIkynyI, a linear or
branched (@ supeiraiari/is aapaped byslibMPtN$ed by one or nore hydroxy,

cyan, linear J e I i: ,

by anched (Aoochs AP o e Rb R SR ma e i dbic T chiiBRRreRment per os
those defined for the alkyl chain, or a |linear or branched

(G -C(,)al kynyl chain substituted by7ulpgr gane substituents as those
defined for the alkyl chain, 10 or, e ther R5 and Rg, together with
the carbon and nitrogen atons carrying them forma  heterocycle
having 5, 6 or 7 ring ﬁéw&&ﬁewwaﬁﬂ%wﬁavﬁvhgwséﬂ@?h?%@ﬂwvsa group R12,
or R6 and R7, together wth the-earben—andntregen—atons—cartyhng
them forma heterocycle having 5M°&cor 7 rin§®nmenbers, "8pt onal |y
substituted by apgipwe RL1, 15/it beging understpod that ofsonecessity
one, but only one—of—thetwogroupingsRsand R8"—or—"R,—and R"
together with t N&¥H%on and nitrogéh at ons carfying|them®ornsla
het erocycl e havi|mganlple4 or 7 ring nmesbers, optionally substituted by
a. group R11, represents hydrogen, haltogen, finear or branched
(G -06)al kyl, linear or branched (('1-C6)alkoxy, hydroxy, cyan,
nitro, linear or branched (Cl-C6)pol yhal oal kyl, NRr5R16, or 20 a
linear or hranched (d -C6)alkyl- chain substituted by one or nore

hal ogens, 2 aeVd 'dlgfh!-‘-eu=~- COmpositign branched (Cl-Cs6) al koxy, or
NR15R16, n represents an integer 0, 1, 2, 3 or 4, R1O represents

hydr ogen, pl i I : I o o nched

(2 oy LB KB R e SRR pinind PRGE L0 e T ety mmy be
| i near or (ongehédf Ekamga..or....82-...br.anched...(C1-.C6).pol.yhal.oal K9lg, or
a linear or branche ﬁO -C6) al kyl chain substituted by one or_.nore

hal ogen atBIHEOXYBHPY H@?%wgroupswhyﬂroxyr”ﬁrnear"Ur“branched"2g
(CL=0B) = WHEAL SEAICH - eoveeooeeeeeeeeeee oo en e eeeee e 10g
L CEOSE ettt ettt sttt e sttt s st st n e 100 g
MagneSIBm STEATALE ....coveerreeriieeriieieitirietiie sttt ebs e enesn e 3g



al koxy, or NR15R16, R11, R12, which may be identical or different,
represent a -COOT or -- CH20-1J group 5 wherein T and U, which may
be identical or different, represent a hydrogen atomor a |inear or
branched (d -C6)al kyl group, R13, R14,-8hich may be identical or
different, represent a hydrogen atomor a linear or branched

(G -Co)al kyl group or, together with the nitrogen atomcarrying them
forman optionally substituted heterocycle having from4 to 8 ring
mernbers optionally containing a to double bond in the heterocycle
and optionally containing in the ring :I’;nnla second hereto atom
sel ected froman oxygen atom and a niEroeeR atom R15, R16, which may
be identical or different, represent a hydrogen atomor a group

| i near or branched (Cl-C6)al kyt, linear or branched (C2-C6)al kenyl,

t hei r enadt Compeend ofifasneeébi soners, N-oxides, and al so addition
salts thereof with a 15 pharnaceutiqﬁll%vacceptable acid or base,
wherein: - (AN

(3aSR, 4SR) - 3- benzy! - 4- et {p)n2
h] pyrrolizin- 5(1H)-one, - R [T
pyrido[3',2":4,5] pyridazino[1, 6xs S one, 20 (p
6-nethy|pyrido[3',2':4,5]pyridazino[ﬂN6f%]‘ oN-5(611) - one, -
6-nethy|-1,2,3,4-tetrahydropyrido[3'ﬁﬂ‘:g,g pyridazi no[ 1, 6-a] i ndol - 5(
611) - one, - X=7
(4aR, 12bR) - 6- et hyl -1, 2, 3, 4, 4a, 12b- hexg
no[l,%- a]-indol-5(6H)-one, - ‘

1- et hyl - 3g,.40p- di hydro[ 1, 2, 3]triazolo[4',5":3,4]pyrrolo[1, 2-a]indol -
4(1H) -one, 25 -

1- benzyl - 3a, 1 0b-di hydro[ 1, 2,83]tri azolio[4',5" : 3, 4] pyrrol o[ 1, 2-a] i ndol -
4(111) - one, X g@refstisid) A part—dfF ke nvention. - 83 aryl neans a :
phenyl or naphthyl group, both!groups optionally being substituted by
one or nore hal ogen atons. ni Bro, anino, 1inear or br anched
(C-C6)al kyl or linear or branched (C-C6)alkoxy groups, a heterocycle
having 5, 6 or 7 ring nenbers neans a saturated or unsaturated

monocycl i R, represents a hydrogen atom, a group linear or branched (C;-Ce)alkyl, linear or branched
(C1-Cg)aminoalkyl, linear or branched (C;-Ce)hydroxyalkyl, aryl-(C;-Ce)alkyl in which the

vrﬁyydggbenzo[b]pyrido[2,3,4-g

dr8pyrido[3',2':4,5]pyridazi

10 alkyl moiety may be linear or branched,

R, represents a hydrogen atom, a group linear or branched (C;-Cs)alkyl, linear or branched

(C1-Cg¢)aminoalkyl, linear or branched (C;-Cq)hydroxyalky]l,
or R; and R,, together with the carbon atoms carrying them, form a carbon-carbon bond,

R; represents a hydrogen atom, a group linear or branched (C,-Cg)alkyl, linear or branched

15 (C1-Cg)aminoalkyl, linear or branched (C;-Cg)hydroxyalkyl,

R4 represents a hydrogen atom, a group linear or branched (Ci-Cg)alkyl, linear or branched

(C1-Cg)aminoalkyl, linear or branched (C;-Cg)hydroxyalkyl,

or R3 and Ry, together with the carbon atoms carrying them, form a carbon-carbon bond,



5 group having 5, 6 or 7 sides and containing one or two hetero atons
selected fromnitrogen and oxygen; pyrrolidine, piperidine, azepane
and pyridine nmay be nentioned, as optionally substituted heterocycle
having from4 to 8 ring nmenbers optionagly containing one or nore
doubl e bonds in the heterocycle and optionally containing in the
ring systema second hctcro atom selected froman oxygen atom and a
nitrogen atom there 10 nay be nentioned, wthout inplying any

i mtati oRs r@yresentsiadiydengepiatpet,iadineer ordzapane(C,-P)pleyagbme and

nor phol i ne, wherein those heterocycles nmay optionally be substituted,
i ncluding on the second nitrogen atom of piperazine, by one or nore

i denti cal 9 L anched

(CL- By al Ry oo e B T - R PR e or
branched (G - C6)a|koxy (Ct C6) al kyl and linear or branched

Cubst1 1 ut B By BRESGH s Fodh 105 By SOW THGrL Al TERGAH B b aRChetp

(Ci-Co) ak@la QH@PE}?W}ﬁ@h Eh%, alkylPR@iBy bd Maeshbr Blan&RAL NiRSart Srabraf®ied
be present in the conpounds of formula (1). their enanti omers and

di aster eoiGnterkenyldlindas or Arhdirhddol da)alkytvher besfar f btanghedA€1-Ce)alkyl chain

Becor af ng toueIs B T bt RChes B Ret s TR CeRanl PR B ki

di ast er eoiig@iressbancheadl 80 -@dditdy0rthanl §Lﬁ)si1ﬁwd66§ tié tshma substituents as those
phar maceuti cal | acceptable acid or base. nmpounds of fornmula

(1) accor défirpdifor heallasl thaipherr elipearpr mehﬁﬂC{%ﬁ)mﬂé(b@hﬁm 2‘@35@1@1 by the
repr esent %ngxﬂ{fﬁ%ﬂﬁfﬁﬁﬂé%ﬁgﬁﬁﬁﬁggﬁgh&gﬂaﬁﬁland di astercoi soners and

al so addi t10n°54 maceltical ly acceptable acid
or base. -84- Conpounds of formula (1) according to claim1, wherein
R, and Rz, together with the carbon atons carrying them forma

car btnh- caPbon bond, their enantionmers and diastereoisomers and al so

addition s ey 40 clille ﬁha{ ”?a%'('yﬁ L@l g @gg%ﬁ A6l flel form a

base. mpounds *0 ornu accord |ng m 1, Wherein R3
and R4 t beretdagele Watihg Sh&or Canp men&temmpmmaﬂy |suigst1td1@m>y 1l grdmpa%za
car bon- carbon bqp t hei r enaﬂtboners and

or R¢ and Ry, together wit e carbon and nitrogen atoms carrying them, form a

heterocycle having 5, 6 or 7 ring members, optionally substituted by a group Ry,

15 it being understood that of necessity one, but only one, of the two groupings "Rs and Rg" or
"R¢ and R;" together with the carbon and nitrogen atoms carrying them forms a

heterocycle having 5, 6 or 7 ring members, optionally substituted by a group Ry,

Ro represents hydrogen, halogen, linear or branched (C,-Ce)alkyl, linear or branched
(C;-Cg)alkoxy, hydroxy, cyano, nitro, linear or branched (C;-Cs)polyhaloalkyl, NRsR ¢, or
20 a linear or branched (C;-Cg)alkyl chain substituted by one or more halogens, one or more

hydroxy, linear or branched (C;-Cg)alkoxy, or NRisRs,

n represents an integer 0, 1,2, 3 or 4,

Ryo represents hydrogen, linear or branched (C;-Ce)alkyl, linear or branched (C;-Coe)-
alkenyl, aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched, linear or



di astereoi soners and al so addition salts thereof with a
pharmaceutically acceptable acid or base. 10 6. Conpounds of formula
(1) according to claim1, wherein n represents an integer 1, their
enantiomers and di ast ereoi somers and at &b addition salts thereof with
a pharmaceutically acceptable acid or base. 1. Conpounds of formula

(1) accor dismghdd(Ca))pdidhalvbiRyIebN a Rheiepr BasHes (El-ki%ﬁlllqge:hamrsubﬁtﬁuted by
hal ogen atom or a linear or branched (Cl -C6)al kyl or |inear

branched @ -OCBNAF KiRENGFHOTP, RN mO&wgrﬂUipérbéﬁgOXan&rn%ﬁragt laﬁ%féreé dhers)-
and al so ahts thereof with a pharnaceutically acceptable
acid or bgg§k§§9qg§ i{k?imds of formula (1) according to claiml,

wherein R5 and Rs, together with the -carbon and nitrogen atons

carrying Rhem,,f thﬂhambﬁtk%r ideiiedal ob avfferentd refieRht 4 FCMQT FO-CHEFDES $roup
and nore especrally a heterocycle having 6 ring menbers, their
enanti onemdetai Tdings He méueks s1yre weaticl 96 ﬁ@a@@réﬁﬁﬁﬁpﬁéfWﬁ%%é%@ﬂﬁﬁpﬁa

a pharnmac c t or base. 9. Conpounds of fornula
(I)'accorﬁﬁ%g ?oz%¥%?ﬁ?%f§a%gwgﬁﬁqh6 and R7, together with the

carbon and nitrogen atons carrying them forma heterocycle having 5,
6 or 7 ri ers r het er ocycl e havi ng,.6
ring rrenbgjg%z lﬁ’hg(gﬁp g a?fdglgﬁ% 5% e‘¥8 “é’gﬁ@% %/\%eal APLOr 2 liRear or
addi tion salptRed fgimafm gﬂa)u oph@w%emth GRd hitr @1@@ laa@ylag it6bn®f form an
base. 10. Conpounds of for (1) which are: - 4aSR," 171 aSR,_ |

| DRS) - 1- wetitnally substgutgd hq6m§y01|: hav1ag from 4 to 8 ring mem ers optlonally contammg a
b- oc ahyd

D2y Same iRk 2 e 5AHRYL P ook dfy Ahfiths T W rin A95Em & shoon

b- oct ahydh@d@w at6@[sélecBd fibrd hipytyehaldm 2nd @]ﬂtﬂ'@@@d atorgne, 5
(4aSR, 11 aSR 1l bRS)-I-rrethyI 1,2,3,4,4a, 11,11

a, 1l b- octahydropyrldo[Z' - 3, 4]pyrro|o- [1 2-a]indol -5-one, (4aSR, 11
aSR, 11 bRS) . .
b-oct ahyaroe fug Bty zbaes*éenﬂzﬁg% 8 giffeda. represcnt a hydrogen gio grgerpup linear
bRS) - ( 5- 0%0bRinéhediad C1-LsJalkd, lideat obbrhectatl yO1-0z)alenydH pyri do
[2',3:3,4]-

their enantiomers, diastercoisomers, N-oxides, and also addition salts thereof with a

15 pharmaceutically acceptable acid or base,

wherein:
(3aSR,4SR)-3-benzyl-4-ethyl-2,3,3a,4-tetrahydrobenzo[b]pyrido[ 2,3 ,4-gh]pyrrolizin-
S(1H)-one,

— pyrido[3',2"4,5]pyridazino[1,6-a]indol-5(6 H)-one,
20 —  6-methylpyrido[3',2":4,5]pyridazino| 1,6-a]indol-5(6/)-one,

—  6-methyl-1,2,3 4-tetrahydropyrido[3',2":4,5 |pyridazino[ 1,6-alindol-5(6 H)-one,

—  (4aR,12bR)-6-methyl-1,2,3,4,4a,12b-hexahydropyrido[3',2":4,5 pyridazino[1,6-

al]-indol-5(6H)-one,

—  1-methyl-3a,10b-dihydro[1,2,3]triazolo[4',5":3,4]pyrrolo[1,2-a]indol-4(1H)-one,

25 — 1-benzyl-3a,10b-dihydro[1,2,3]triazolo[4',5':3,4]pyrrolof1,2-a]indol-4(1 H)-one,

do not form part of the invention,



pyrrolo[ 1, 2-a]indol-I-yl)acetonitrile, 10

(3aSR, 6aRS, 1CcRS) - 4- propyl - (3a, 4, 5, 6, 6a, 1Cc- hexahydro)-3H1, 4, 1Cb-tri
azaf |l uorant hen-2- one, (3aRS,6aSR, | R S )-4-propyl-(3 a,4,5,6, 63,
| Cc- hexahydro) -3 H-1,4,1 Ob-triazafludrant hen-2- one, (4aSR, t1

aRS, | | bSR)-1-allyl-9-nethoxy-1,2,3,4,4a, 11,11 a,1 |
b oct ahydp8PYHdad9a R Bathkinyl 1o bbtﬁ' haldobei e anetitufclasRink
0t ahy deapiision bRiny¥i ufinyl Yy b0l 9bdarabhariolcifs Al 4G o

b oct ahy dmopy hildgf atogs; Bituty @ynmcoﬂmpanoxzbraaqheﬁd&l «(5)adyd or linear or branched
(4aSR, 11a S%( 9-chloro-I-nethyl -1, 2, 3,4, 4a,11, 1l a, | | b-oct ahydr op
yri do- ?Bﬁ&l)@ﬁ AR 1 2-a]indol -5-one, 20 1,9-di nethyl- |

, 2,3, 4- tetrahydropyrl do[2',3":3,4] pyrrolo[ 1, 2-a]indo| -5-one, (11
aRS) 1,9-dinethyl -1, 2, 3, 4, 11 11 a- hexahydr - opyri do

[2',3:3, 4]}1§§ﬁ,r(pcdp]@[haymg_%]ﬁ q{d7opngn@ﬁg)ers NS H, sgtqratsq}qor pngaturated monocyclic

Ibg) 5 (]:St :lh!/ %061 yhr%\/%g %%25, 5 JSédei]a%()i/ ?(’Ign(;c lm[ng :LO,HS or ]tv_vo Ihet at%ms selected from nitrogen

(4aR | | aSahd bR)geh; gyfrtotidink, Ripdridindazéfdant laad byridine may be men’uoned,
h- oct ahydropyrido[2',3': 3, 4] pynol o[ 1, 2-a]- 25 indol -5-0one, (3aRS, 1
SR, 10cRS) - 3- benzyl - 2, 3, 3a, 4, 10b, |

aQ:S h ?X i'ih y § (ﬁ%ﬁghb] SH%& é&%ﬁ ?ezeéélc]_}%ml Ihagi?ﬁé r gbiZ 4N 10 (81 1RO BRmbkefdSptodally

b- oct ahydrcmwmmgocﬁrﬂa o13inoR, diduber balds[in 1h62hetatjop‘ytd© hn&opwmallswontalnlng m the
(4aSR, 11aRS, | 1 bSR) -1, 2, 3, 4, 4ai 11, Ia,CHb oct ah dr ogl)r/lr g % Bg

rrol o[ 1, ZHQF |S}ﬁi%tp a sgc eter% tom ¢sls romg@n PXyL en at nltrbgen aldm, there
hS) - §y met mf%yl%tle gn ftl%néﬁi th(!ut’ﬁlﬁ]pl 0% dny limitation, pyrrolidine, piperidine, azepane,

b- oct ahydro 4] pyrro 1;2- a]indol’-5-one, their
enant i onepgpearzthed arat h&metmlm@nmhsrean dhcab sk@tqd‘dictqs cmatg aJIPtlgnétH’Yeb@ ofbsitethd,

a b5 phar tlcaII acc abl e ac
prepar at i Eﬂ?? Cﬁ‘?%rf’%%fnél ? I%lper%ﬂﬁ?’ (%toélf |O§ éncP T h C§etmL %1 Y he taefferem
I'S groups selected from linear or branched (C;-Cg)alkyl, linear or branched (C;- Cé)hydroxy-
alkyl, linear or branched (C,-Cg)alkoxy-(C;-C¢)alkyl and linear or branched (C;-Cs)amino-
15 alky! in which the amino moiety may optionally be substituted by one or two identical or

different linear or branched (C;-Cg)alkyl groups,
o, B, v and & mean the chiral centres that may be present in the compounds of formula (I).

their enantiomers and diastercoisomers and also addition salts thereof with a

20 pharmaceutically acceptable acid or base.

2. Compounds of formula (I) according to claim 1, wherein X represents CO, their
enantiomers and diastereoisomers and also addition salts thereof with a pharmaceutically

acceptable acid or base.

3. Compounds of formula (I) according to claim 1, wherein Ry, Ry, R; and R4 each
25 represent a hydrogen atom, their enantiomers and diastereoisomers and also addition salts

thereof with a pharmaceutically acceptable acid or base.



used as starting material a conpound of forrmula (11): Rl R6 (RO)n ,R
R R N NRB R, RM02C5 R werein Rl, R, R3, R4, R R6, R7,
R8, RO and n are as defined for formula (1), Ra represents 10 a
hydrogen atom a nitroso, anino or tert8putyl carboxylate group,

whi ch conmpound of formula (11) is subjected to a cyclisation reaction

in basic @@oﬁgaohﬁ)ds ¥ BrfuBompakbaEnOio &gl Fhétein RMBAER,, MBYethE with the

purified according to a conventional separation technique, are
convert ed,caitondesinsedarryingo thekei foraddi tcptws-cgeions baid.h their enantiomers and

pharmaceutj.cal |l y accept abl e i.d_or ) n r i | te
into thei rdlarsg%?%?ogleri mg%kié%?%ﬁ{ﬁ%n acl)tsgﬁ1 ecrgonfégn I Bﬁ%x%&tgée%{a}rgg %{%C%g Bfetefdor
techni que.pad?. Process for the preparation of conpounds of fornula
(ha), a particular case of the conpounds of formula (I): R Rs R R2

R3 (RO)f NR12 (la) N X R4 wherein Rl, R2, R3, R4, R6, R7, R9, R2
and n are fi.ned r : -5/~ ¢h i i ”
ond, 1 31 2 UIR AL PAAS(he Al STOLARLEE) SR, A s
(RO)Nn \ (lcktbpn atoms carrying them, form a carbon-carbon bond, their enantiomers and
diastereoisomers and also addition salts thereof with a pharmaceutically acceptable acid or

base.

10 6. Compounds of formula (I) according to claim 1, wherein n represents an integer 1, their
enantiomers and diastereoisomers and also addition salts thereof with a pharmaceutically

acceptable acid or base.

7. Compounds of formula (I) according to claim 1, wherein Ry represents a hydrogen or
15 halogen atom, or a linear or branched (C;-Cg)alkyl or linear or -branched (C;-Cs)alkoxy
group, their enantiomers and diastereoisomers and also addition salts thereof with a

pharmaceutically acceptable acid or base.

8. Compounds of formula (T) according to claim 1, wherein Rs and Rg, together with the
carbon and nitrogen atoms carrying them, form a heterocycle having 5, 6 or 7 ring
20 members and more especially a heterocycle having 6 ring members, their enantiomers and
diastereoisomers and also addition salts thereof with a pharmaceutically acceptable acid or

base.

9. Compounds of formula (I) according to claim 1, wherein R¢ and Ry, together with the
carbon and nitrogen atoms carrying them, form a heterocycle having 5, 6 or 7 ring
25 members and more especially a heterocycle having 6 ring members, their enantiomers and
diastereoisomers and also addition salts thereof with a pharmaceutically acceptable acid or

.base.

10. Compounds of formula (I) which are:



N Boc wherein R6, RO and n are as defined for formula (1) and Boc
represents a tort-butyl carboxylate group, which is reacted with
triisopropyl borate in anhydrous nediumto yield a conpound of
formula (1V): R (R9)n B(011)2 (IV), -## Boc wherein R6, R9, n and
Boc are as defined hereinbefore, which is reacted with a conpound of
formul a (V&aSIBrla[SIRRIBRSJme@MO héreiln, 1R12 1b-scabydtepyrmbd2 308, 4fryrmvid-a
(1), in tTf eser e of a base and

tetraki s(t P g 18Sphi ne) pal | adiumto yield a conpound of formula

(M): R6 'i\’l%sze ﬁ"a’ﬁls 10M52)-1-aB0C1 @@Zﬂ\éba MWOErRE 1B-Rehy R Réc?{z n. 36@(]@&%95{1,2-

are as defined hereinbefore, -882 which conpound o formil a
subj ect edg]indel-i-he¢, to an al kyl ation reaction with a conmpound of

o ver? for R egEA KBS T 4 ) Wb R Skl o bR o
hydr ogen q{gqnnﬁgp5hﬁg represents a hal ogen atom to yield a conpound
of formula (VII1): R 10 N R72
(4aSR,11aSR,1 leS) 1,2,3,4,4a,11,11a,11b-octahydro-1,6,6a-triazabenzo[alfluoren-5-one,
(4aSR,11aSR,11bRS)-(5-0x0-3,4,4a,11,11a,11b-hexahydro-2/,5H-pyrido[2',3":3,4]-
pyrrolo[1,2-a]indol-1-yl)acetonitrile,

10 (3aSR,6aRS,10cRS)-4-propyl-(3a.4,5,6,6a,10c- hexahydro) -3H-1,4,10b-triazafluoranthen-2-
one,

(3aRS,6aSR,10cRS)-4-propyl-(3a,4,5,6,6a,10c-hexahydro)-3 H-1,4,10b-triazafluoranthen-2-
one, '
(4aSR,11aRS,11bSR)-1-allyl-9-methoxy-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4]-

15 pyrrolo[1,2-a]indol-5-one,

(4aSR,11aSR,11bRS)-9-fluoro-1,2,3,4,4a,11,11a,1 1b-octahydropyrido[2',3":3,4]pyrrolo[ 1,2~
alindol-5-one,
(4aSR,11aSR,11bRS)-9-chloro-1-methyl-1,2,3,4,4a,11,11a,11b-octahydropyrido-
[2',3":3,4]pyrrolof 1,2-a]indol-5-one,

20 1,9-dimethyl-1,2,3,4-tetrahydropyrido[2',3":3,4]pyrrolo[ 1,2-ajindol-5-one,
(11aRS)-1,9-dimethyl-1,2,3,4,11,11a-hexahydropyrido[2',3":3,4]pyrrolo[1,2-alindol-5-one,
(4aS,11aR,11bS)-1-allyl-1,2,3,4,4a,11,11a,11b-octahydropyrido[2',3":3,4]pyrrolo[1,2-a]-
indol-5-one, |
(4aR,11aS,11bR)-1-allyl-1,2,3,4,4a,11,11a,1 1 b-octahydropyrido[2',3":3,4]pyrrolo{1,2-a}-

25 indol-5-one,
(3aRS,10bSR,10cRS)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[b]pyrido[2,3,4-gh]-
pyrrolizin-5(1 H)-one,

(4aS,11aS,11bR)-1-methyl-1,2,3,4,4a,11,11a,1 1b-octahydropyrido[2',3":3,4]pyrrolo[ 1,2~
alindol-5-one,

30 (4aSR,11aRS,11bSR)-1,2,3,4,4a,11,11a,1 1b-octahydropyrido[2',3":3 ,4]pjrrolo[1,2-a]indol-

5-one,



[/ N(VIIl), Boc CO M wherein R6, R7, RI9, R12, n and Boc are as
defined hereinbefore, which is subjected to a partial reduction
reaction with hydrogen in the presence of 10 triethylam ne and

pl ati num oxide to yield a conpound of f&nula (IX): R6 R 7 (;) NRtz
Boc CO2Me wherein R6, R 7, RO, Rl12, nand Boc are as defined

her ei nbef o, 1 WRi 1aB.Si-$-rsdihyi€ic?, 8 d 4ag 11i@dUC bicofahidropNeddI2'SS 8 AGS refo[1,2-
hydrochl oric acid and sodium cyanoborohydride to yield a conpound of
fornul a (X)n¢Avi-¢Rf-trans stereochenmistry: RE RL ~1 \ H7 , NRz
(Rg) Y(X): Nfi 1 Boc 1li 15 CO2M= wherein R6, R 7, R9, Rl7, n
and Boc are as defined hereinbefore, y and 8 are as defined for

fo[) mul a g ﬂ)eiraruﬁghiyorﬁﬂd H2d halstetcbBbsest emdoahemadtitipn \shiltc hthesof with a
subjected to a deprotection -89- reaction in the presence of
trifmoroaé?gfqaee%ﬁ%w%ey‘iaghe&%iQféﬁ%ffound of formula (XI). 6 W HN
.RLz (R9O)" N (XI1),

11. Process for the preparation of compounds of formula (I), characterised in that there is

used as starting material a compound of formula (II):

R1 R6

- Ry)g

a
MeOZC R4

wherein Ry, Ry, Rs, R4, Ry, Re, Ry, Rg, Ro and n are as defined for formula (I), R, represents

10 a hydrogen atom, a nitroso, amino or fert-butyl carboxylate group,

which compound of formula (II) is subjected to a cyclisation reaction in basic medium to
yield compounds of formula (I), which may be purified according to a conventional
separation technique, are converted, if desired, into their additions salts with a
pharmaceutically acceptable acid or base and are optionally separated into their isomers

15 according to a conventional separation technique.

12. Process for the preparation of compounds of formula (I/a), a particular case of the

compounds of formula (I):

Ry

“wherein Ry, Ry, Rs, Ry, Rs, Ry, Ro, Ry> and n are as defined for formula (1),



HH CO2Me wherein R6, R7, R9, R12 and n are as defined

her ci nbefore, which is subjected to a cyclisation reaction in the
presence of a borane-THF conplex and 5 trifluoroacetic acid to yield
a conpound of forrmula (lat), a particuléi-case of the conpounds of
formula (1): RL6 R H (R" NRL2 v NY (lal), 6 OH wherein R6,

R7, R9, R%%aﬁ@@rﬁbdﬁh Qheﬁ‘%he‘i'@ fs' R84 A @48 P e G2 2 3B pKIndadTdodmzul 2 (18)as
deflned for formula (I), - or to a reductlon reaction with
hydrogen in the presence of acetlc acid anBga rhodium catalyst to

yi el d conpounds of fornulae (Xl la) aad (XIIb) having (trans, cis) and
(cis,cis) stereochem stry, respeg R6 H R12 R6 11 12 HHN
ITTIN (Rg) 7 (Rv)n NN H H®RBq CO, s, (XIla) (XLIDb)
-90- wherein R6, R9, R12, n and Beg¢ 2 »ﬁ-deflned herei nbefore, (3,
y and S are as defined for formula (I) and Hp and H7 have trans
stereochem stry in the conpound of fornmulap(tXl|a)

wherein Rg, Ry and n are as defined for formula (I) and Boc represents a feri-butyl
carboxylate group, which is reacted with triisopropyl borate in anhydrous medium to yield

a compound of formula (IV):

®); S—pom, v,

Boc

wherein R, Ro, n and Boc are as defined hereinbefore, which is reacted with a compound

of formula (V):
Br N\ R,,
V),
-
MeO,C
10 wherein Ry, is as defined for formula (),

in the presence of a base and tetrakis(triphenylphosphine)palladium to yield a compound of

formula (VI):
Ry R
N
®,); SN
II\I S
Boc Cone

wherein Rg, Ro, Ry, n and Boc are as defined hereinbefore,



and cis stereochem stry in the conpound of fornmula (XIlb) and II,,
and H6 have cis stereochem stry in the conmpounds of formnulae (XI1a)
and (XII1b), 5 which conpounds of fornulae (Xlla) and (XIlb) are: (r)
reacted with a. conmpound of formula (V83-as defined hereinbefore, in
the presence of a base, to yield conmpounds of fornulae (XliIla) and
(XI1llb): R R 7 R6 R12 R6 R12 IIHNN HHANT (R9)~<:]Cp Y (R9)~r NN
H 1 H Boc wHNnBeenCoRMemulXMI) Blulj¥ttd,b) wherein RE' R'7, R9, R12,
n and Boc are as defined hereinbefore, 10 which cor‘r{}ounds of formul ae
(XI'11a) angitiiexite ppplkalagion geaytion ‘éfébé CPWPPWéd drfegapla

trifluoroacetic acid to yield co rrulae(l.2) and

(XI'Vb), conpounds of formula (1) |ng a pa(r tul ar case of the
conpounds wkreid (K’{Thbs’alaﬂ Idf thWrﬁéaYnﬂgs dRGerRIR Rﬁaiﬁeﬁh&d\lfdﬂ foriNulaRg) witBNthe
(99,2 r Rs\ NH H CO2Me (1a2) (XIng 15 wherein R6, R 7,
RO, R12, AMgPHORPEA az;draé% Hed. ?f@r%iﬂﬁﬁ%fﬁ%ﬁnés a hdlogen atom,

to yield a compound of formula (VIII):

(VI

Boc Co Me

wherein Rg, R'7, R, Ria, n and Boc are as defined hereinbefore,

which is subjected to a partial reduction reaction with hydrogen in the presence of

10 triethylamine and platinum oxide to yield a compound of formula (IX):
R, 1‘{,7
®)- AN N Rp
N | ),
Boc  co Me

wherein Rg, R'7, Rg, Ry», n and Boc are as defined hereinbefore,
which is subjected to reduction in the presence of hydrochloric acid and sodium

cyanoborohydride to yield a compound of formula (X) having frans stereochemistry:

(R9)n

COQMe

15

wherein Re, R'7, R, Ri», n and Boc are as defined hereinbefore, ¥ and & are as defined for

formula (I) and Hy and HS have frans stereochemistry, which is subjected to a deprotection



whi ch conmpound of formula (XIVb) is subjected to a cyclisation
reaction in the presence of sodiumhydride to yield a conmpound of
formula (h,), a particular case of the conpounds of fornmula (I): -91
R12 RVHN (Rv)" wherein R6, R 7, R9, RIZ-and n are as defined

her ei nbefore, or which conmpound of formula (XIfla) is: ~

alternati : ' [

ret hanol  {acurEl Ztﬁggfég%Waﬁ%@*&%%ﬁmm RRGROLERFAR O, |,
(RO n (XV) Nfl Boc H COZI\/E vvherﬁ{s 7 R9, R12, n and Boc
are as defined hereinbefore, which bj ec ’ted to a cycl i sation
reaction in the presence o i q\Iam drto yield a conpound
of forrmula (124), apa(Rtg) , ypouffds of fornula (1):
R6\ RI12 / Il Il N(Ry"? 0 O wheregkn R6. R 7,
R9, R12 and n are as defined whi ch compound of
formula (XITa) is:

wherein Rg, R'7, Ro, Ry2 and n are as defined hereinbefore,
which is subjected to a cyclisation reaction in the presence of a borane-THF complex and
5 trifluoroacetic acid to yield a compound of formula (I5;), a particular case of the

compounds of formula (I):

Ry);
(),

wherein Rg, R'7, Ro, Ry» and n are as defined hereinbefore and R; and R, are as defined for

formula (1),
10 - or to a reduction reaction with hydrogen in the presence of acetic acid and a rhodium

catalyst to yield compounds of formulae (XIla) and (XIIb) having (irans, cis) and (cis,cis)

stereochemistry, respectively:

(R9)n

(XIIb)



(r) alternatively subjected to the same conditions as the conpounds

of fornulae (XIlla) and (XIlIb) to yield a conmpound of fornmula

(XVI): -92- R R12 HIIlI (RO)I Y (XVI) , NIl HCO M wherein R6,

R9, R12 and n are as defined herei nbef o¢®; which conmpound of formula
()0d/|) is: * dissolved in a mxture of acetic acid and water and a

sodi um ni th) | Wt ion ' fror. | Jet
Rz AR R R A PO e R R e g o
and n ar e fasnudefl) aed rhemnaimdeioreys whiehkhdsistreac tiettontpostic o€ s&ioin (X1la)
with a conpound of fornula (VII) as defined herei nbefore then zinc
and anmoniandnceaststnabenisey yin ehe cemporpd whdosnulp drHi sand) Hs)jand Hs have cis

par Ll oul ot 2R a0y O ISR PRRR S Rlad QY ke R 7 O~ R 2

5 which compounds of formulae (X1Ila) and (XIIb) are:
® reacted with a compound of formula (VII) as defined hereinbefore, in the presence of a

base, to yield compounds of formulae (XIlla) and (XIIIb):

(XTMa) (XIIIb)

wherein Rg, R'7, Ro, Ri2, n and Boc are as defined hereinbefore,

10 which compounds of formulae (XIlla) and (XIiIb) are:
O placed in the presence of trifluoroacetic acid to yield compounds of formulae (I2) and
(XIVb), compounds of formula (I) being a particular case of the compounds of

formula (I):

O
(Ia) (XIVb)

15 wherein Rg, R'7, Ro, Ri2, and n are as defined hereinbefore,
which compound of formula (XIVDb) is subjected to a cyclisation reaction in the presence
of sodium hydride to yield a compound of formula (I3), a particular case of the compounds

of formula (I):



wherein R6, R 7, R9, R12 and n are as defined hereinbefore, or which
conpound of forrmula (XVI) is: * alternatively subjected to a
cyclisation reaction in the presence of potassium carbonate to 15
yield a conpound of formula (1a6), a papticular case of the conpounds
of formula (1): -93- R6 HRL2 HHN (R9)I (la6) , N H O wherein R6,
R9, R12 and n are as defined hereinbeforg, which is subjected to an
al kyl ation reaction with a conpound ongoFQula R/, 1) as defined

her ei nbefore, in basic nmedium to y|e dH@H%Q pound of fornula (la7),

a particular case of 5 the ¢ f fRornula (1): R6 \ 7 R12
HH ii (RO)n N (la7) , &) ' Rﬂzﬂand n are as
defi ned herei nbefore, which canmps 3 nulae (fat) to (la7)
Constitute compounds of fornula (Ia) \ may be purified
according to a conventional separation rchngue are converted, if
desired, 10 into their addition salts ‘th a pharmaceutically
acceptabl e acid or base and are optlonal separated into their

i somers aggordi Rg §90 @ 1L¥£Pﬁg§Q§H€ ornu Ihg$g§ﬁchn|que 13. Process

for the preparatlon 0 oun a particul ar case

of [lie oomhdtngsnpolind of fmﬁxala((K)IHa) is:

O alternatively placed in the presence of sodium methanolate in methanol to yield a

5 compound of formula (XV):

Ry); XV),

wherein Rg, R'7, Ro, Ri2, n and Boc are as defined hereinbefore,
which is subjected to a cyclisation reaction in the presence of trifluoroacetic acid to yield a

compound of formula (I,4), a particular case of the compounds of formula (I):

(R9)n (134) )

10
wherein Rg, R'7, Rg, Ry2 and n are as defined hereinbefore,

or which compound of formula (XIIa) is:
® alternatively subjected to the same conditions as the compounds of formulae (X1IIa) and

(X1IIb) to yield a compound of formula (XVI):



Rl Rn (Rg)Il NRR8 (Ib) s NR_ X Rgq 15 wherein Rl, RR R3, R4,
R5, R8, RO, R i, X and n are as defined for fornmula (1), _y4_
characterised in that there is used as starting material a conpound
of formula (XV II11): /-Ri CHZCH NH2 ¢R9). (XV IIl) , H wherein RO,
R1l and n are as defined hereinbefore, which is reacted with mnethyl
cyanoacetate in the presence of Pd/C i gl acial gacetic acid to 5
yield a conpound of fornula (XIX): R }gi NE (ROYY, (XIX) N CO2Me

i , Which is reacted

O ( , 1Qxwherein R'7 has
all of the meanings given®fol as dePi ne for forgul a?(l) with the
exception of a hydrogen atom “Rol | owdd by ¢eduCti on with sodi um

bor ohydri de or sodi um eyanoborohydrilde tig yield a conpound of
formula (XXI): }9 6821\%6

wi th a conpound of for mdka)

wherein Rg, Ro, Ry» and n are as defined hereinbefore,
which compound of formula (XVI) is:

* dissolved in a mixture of acetic acid and water and a sodium nitrite solution to yield a

5 compound of formula (XVII):

(XVID),

wherein Rg, Ro, Ri2 and n are as defined hereinbefore,
which is reacted in succession with a compound of formula (VII) as defined hereinbefore,
then zinc and ammonium carbonate to yield a compound of formula (I,s), a particular case

10 of the compounds of formula (I):

wherein Rg, R'7, R, Ri» and n are as defined hereinbefore,

or which compound of formula (XVI) is:

* alternatively subjected to a cyclisation reaction in the presence of potassium carbonate to

15 yield a compound of formula (I,6), a particular case of the compounds of formula (I):



R NR7 (R9). (XXI), \ NHOCO®M wherein RO, R | and n are as
defined hereinbefore and R 7 has all of the meanings given for R7 as
defined for formula (1) with the exception of a hydrogen atom _95
whi ch conpound of formula (XXI) is: - repcted with a BH, THE conpl ex
in THE and then dissolved with trifluoroacetic acid to vyield
conmpounds of formulae (XXlla) and (XXI h) hawn(trans cis) and
(trans, trans) stereochem stry, R1? Rl HNR H-R
77-_(R9)nH(R9)In/NH/ ) 5 (XXlI'la) (XXI1h)
wherein R7, R9, Rill andglg ar ‘ ed \ bcfore, and Ha, and
Hp have trans stereoche oA r unds /of f@ul ae (XX | a)
and (XXI'l'b) and HR and H' havexcis S ereochem’stry in the conmpound
of formula (XXIla) and trans stereoche n the conpound of
formul a (XX11b), 10 which are dissolved jin am xture of acetic acid
and water and a sodiumnitrite solution o yield conpounds of
formulae (XXI'lla) and (XXIlIb): RN Ru NR7 HNR7 c¢cc\H~g Tr.,,,

Il wherein Rg, Ro, Ry2 and n are as defined hereinbefore,

which is subjected to an alkylation reaction with a compound of formula (VII) as defined
hereinbefore, in basic medium, to yield a compound of formula (I.7), a particular case of

5 the compounds of formula (I):

Ro); (Ta),

wherein Rg, R'7, Ro, Ry; and n are as defined hereinbefore,

which compounds of formulae (I.1) to (L7) constitute compounds of formula (Ia), which
may be purified according to a conventional separation technique, are converted, if desired,
10 into their addition salts with a pharmaceutically acceptable acid or base and are optionally

separated into their isomers according to a conventional separation technique.

13. Process for the preparation of compounds of formula (Ib), a particular case of the

compounds of formula (D:

(RQ)n
(Ib)

15 wherein Ry, R, Rs, Ry, Rs, Rg, Ro, Ryy, X and n are as defined for formula (I),



, NHNOC®RZM NOCOM (XXilla) (XXIllb) wherein R7, R9, R11 and
n are as defined hereinbefore, which are placed in the presence of
ammoni unn car bonate and zinc to yield conpounds of 15 fornul ae
(XXI'Va) and (XXIVb): -96- Rif RLHH N¥R 7 NR7 (R9)" H(R9) HN
HNII NHCR2M Ix~I CMe 2z (XXIvVa) (XXIVb) whcrein R7, R9, Rl11
and n ar ecpgadefijenedhectRidibetar 8 sutMihchartial Seteuhed! fanmla (XVIII):
cyclisation reaction in the presence of SOdI um hydri de or

trimethylal um ni um di ssol ved i n hexane_to d conpounds of formnul ae
(ibl) and (1h2), 5 particular cases 6fh ﬁﬁ\e ounds of fornula (1):
Rf RL1 Il H NR7 NR 7 (RO H(R~)n 2NHNIH\NN (1b)

0 (Ib2) O wherein R7, R9, nd n\are as defined hereinbefore, or
i : (XVII)

wherein Ro, Ry; and n are as defined hereinbefore,

which i$ reacted with methyl cyanoacetate in the presence of Pd/C in glacial acetic acid to

5 yield a compound of formula (XIX):

Rl 1
NH
®,): N X1,
N
H
CO,Me

wherein Rg, R;; and n are as defined hereinbefore,

which is reacted with a compound of formula (XX):
R";—-CHO (XX),

10 wherein R"; has all of the meanings given for Ry as defined for formula (I) with the
exception of a hydrogen atom, followed by reduction with sodium borohydride or sodium

cyanoborohydride to yield a compound of formula (XXI):

RI 1
N—R}
Ry); \ (XXD),
i
CO,Me

wherein Ro, Ry and n are as defined hereinbefore and R'; has all of the meanings given for

R as defined for formula (I) with the exception of a hydrogen atom,



- alternatively reacted with di-tert-butyl oxycarboxylic acid
anhydride and di met hyl ami no- 10 pyridine to yield a conpound of
formula (XXV): Rf NR7 (XXV), (R9),, N Boc CO M wherein R7, R9,
R11 and n are as defined hcreinbefore -&id Boc represents a tert-butyl
car boxyl ate group, which is subjected to a reduction reaction in the

presence whldy@}ﬂﬁ@uﬁangﬁmnu@(m and hydrogen to yield conpounds of
formul ae (XXVlIa) ‘and ( XXVl b) haV|n cis, cis) and (cis, trans

).
st er eochenirsicied withes BéthHEIOQmPRXfm F anpq Meriipsolyp yithyri flugrregetipy acidHo

Boc are ad HbPTAGURr LnmRtr COCBORHH POPSIE [ BRLafd vk, B0M

st er eocheRiefdobNerhiBtry NespeoiRR@unds of formulae (XXVia) and (XXVIb) and
Ho and H, have cis stereochenistry in the conpound of fornula (XXVla)
and trans stereochem stry in fhe conmpound of fornula (XXVI
are placed in the presence off trifluoroacetic acid in an

mediumto yield corrpth of forlg\rul ae (XXVila) ancH( : Ri Ru
HNR7 N-R7 N—R
®); ®); N
CO.Me CO Me

(XXIla) (XXTIb)

wherein R'7, Ro, Ry; and n are as defined hereinbefore, and H, and Hp have trans
stereochemistry in the compounds of formulae (XXIIa) and (XXIIb) and Hg and H, have
cis stereochemistry in the compound of formula (XXIla) and trans stereochemistry in the

compound of formula (XXIIb),

10 which are dissolved in a mixture of acetic acid and water and a sodium nitrite solution to
yield compounds of formulae (XXIlIa) and (XXI1IIb):
Ry,
N/R'7
Ry); ’
\
No COMe
(XX1Ila) (XX11Ib)

wherein R'7, Ro, Ry1 and n are as defined hereinbefore,
which are placed in the presence of ammonium carbonate and zinc to yield compounds of

15 formulae (XXIVa) and (XXIVb):



\' I I HCOz Me CO2Me 10 (XXVIla) (XXVI1b) wherein R7, R9, Rl11
and n are as defined hereinbefore, which are: (r) either subjected to
a cyclisation reaction under the sane conditions as the conpounds of
formul ae (XXwa) and (XXI'Vb) to yield 'c%r’rpounds of formulae (163) and
(lea), a 15 particular case of the corrpounds of formula (1): -98- |1
Rl HH NR7 R a/ | cx YRy~~~ ) YH(Rg) H NH\ NRd (1b3) O
(Ib”) O wherein R7, RO, R
or subjected to the sgme c£onditions as the conpoundg of—fornulae
(XXI'1a) and (XXI | wldmmﬁapunds of form , | ay—aRy

(XXVTHb): Rif R R7 (R9) a Y /JHn ~ NH
N H NO CO 2R ) OO0V (RD o H :
\ \
NH, COMe N CO,Me
(XX1Va) (XXIVb)

wherein R'7, Rg, Ry and n are as defined hereinbefore,
which are subjected to a cyclisation reaction in the presence of sodium hydride or
trimethylaluminium dissolved in hexane to yield compounds of formulae (Ip;) and (Iyo).

5 particular cases of the compounds of formula (I):

Ry);

(Ib) - O

wherein R'7, Ro, R and n are as defined hereinbefore,
or which compound of formula (XXI) is:
- alternatively reacted with di-fers-butyloxycarboxylic acid anhydride and dimethylamino-

10 pyridine to yield a compound of formula (XXV):

RI 1
NTRY xxy
(Ry); D
\
BRoc COZMG

wherein R'7, Ro, Ry; and n are as defined hereinbefore and Boc represents a fert-butyl

carboxylate group, which is subjected to a reduction reaction in the presence of platinum



wherein R7, RO, RI | and n are as defined hereinbefore, which are
subj ected to the sane conditions as the conmpounds of fornul ae
(XXI'l'la) and (XXI1Ib) to yield conpounds of formulae (Ib;) and (6),
a particular case of the conpounds of-96rmula (1): Rl R HH
NR~NR7vayY, (R~ H(R)" NV HNH N10 (Ib5) 0 (Ib6) O
wher ei N RoZideRhd RldloRndo Fidd @ompodielsioTgerhase kv igrad (X9vIbWMabahg (cis,
conpounds of formulae (Ibl') to (166) constitute the conpounds of
fornul a (Icb) and (dhi, stansesjerbechpmistlyi edpeséic®ydi ng to a conventi ona
separation technique, are converted, if desired, into theig addition
salts with a pharmaceutically Bgceptable acid or base and aré
optionally separated into thei/r i soners according orlvent i onal
separation technique. - Pharmaceuti cal conpositiQns conprigi ng as
active ingredient one Nompeund accord g\any gne of’
clains | to 10, ift ' i : Sutly

of agei ng and/ or neurodegédher atCWeMet o di seases, and in the
palliative treatnent of Parkinson's disease, %Q%N&Q{ adaptation to
stress. (XXVla)

wherein R'7, Ro, Ry, n and Boc are as defined hereinbefore,

5 and H, and Hp have cis stereochemistry in the compounds of formulae (XXVIa) and
(XXVIb) and Hp and H, have cis stereochemistry in the compound of formula (XXVIa)
and trans stereochemistry in the compound of formula (XXVIb),
which are placed in the presence of trifluoroacetic acid in an anhydrous medium to yield

compounds of formulae (XXVIIa) and (XX VIIb):

0 (XXVIIa) (XXVIIb)

wherein R'7, Ro, Ry1 and n are as defined hereinbefore,

which are:

@ cither subjected to a cyclisation reaction under the same conditions as the compounds of
formulae (XXIVa) and (XXIVb) to yield compounds of formulae (Iy;) and (In4), a

15 particular case of the compounds of formula (I):



-08 -

(Ib,) © (Ib,) 0

wherein R'7, Ro, Ry1 and n are as defined hereinbefore, -

@ or subjected to the same conditions as the compounds of formulae (XXIIa) and (XXIIb)
to yield compounds of formula (XXVIIIa) and (XXVIIIb):

\
NO CO,Me
5 (XX Vllla) (XXVIIb)
wherein R'7, Rg, Ry; and n are as defined hereinbefore,
which are subjected to the same conditions as the compounds of formulae (XXIIIa) and
(XXIIb) to yield compounds of formulae (Ips) and (Iys), a particular case of the
compounds of formula (I):
0 Ib O
10 (1) o

wherein R'7, Ro, Ry; and n are as defined hereinbefore,



10

-99 .

which compounds of formulae (I;) to (Ips) constitute the compounds of formula (Ib),
which may be purified according to a conventional separation technique, are converted, if
desired, into their addition salts with a pharmaceutically acceptable acid or base and are

optionally separated into their isomers according to a conventional separation technique.

14. Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 10, in combination with one or more pharmaceutically

acceptable, inert, non-toxic excipients or carriers.

15. Pharmaceutical compositions according to claim 14 for use in the treatment of
depression, anxiety, disorders of memory in the course of ageing and/or neurodegenerative

diseases, and in the palliative treatment of Parkinson's disease, and for adaptation to stress.



