
-1- New aminopyrrolo[1,2-alindole and aminopyr-idazino[l,6-alindole
compounds, a process for their preparation and pharmaceutical
compositions containing them The present invention relates to new
aminopyrrolo[1,2-a]indole and aminopyridazino[1,6- 5 a]indole
compounds, to a process for their preparation and to pharmaceutical
compositions  containing them. The literature provides a large number
of examples of compounds having an eburnane  structure. This is the
case especially with the patent specification US 3 454 583 which
deals with vincamine (methyl
(3a,14(3,I6a)-(14.15-dihydro-14-hydroxy-eburnameninc-14 1 o
carboxylate) and its compounds for their vasodilatory properties. The
patent applications  FR 2 433 528 and FR 2 381 048 present new
20,21-dinoreburnamenine compounds and the  application EP 0 287 468
new 17-aza-20,21-dinorebumamenine compounds. Patent  application EP 0
658 557 describes ehumane compounds modifed in positions 14 and 15 of
the eburnane skeleton. Patent application EP 0 563 916 describes 1
H-indole- 15 cyctohexanecarboxamide 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):  Ri Rs (R,~)n ~'y  a ltd
R,  3 N Y N a\ b Rft  X 1 Rs  20 



wherein: -2- a b X represents CO or N-CO  R1p  RI represents
hydrogen, linear or branched (C1-C6)alkyl, linear or branched
(C1-('6)amino- alkyl, linear or branched (Ci-C6)hydroxyalkyl,
aryl-(Cj-C6)alkyl in which the alkyl moiety  may be linear or
branched, 5 R2 represents hydrogen, linear or branched (C1-C6)alkyl,
linear or branched (Ci-C6)amino- alkyl, linear or branched
(CI-C6)hydroxyalkyl, or R1 and R2, together with the carbon atoms
carrying them, form a carbon-carbon bond, R3 represents hydrogen,
linear or branched (Ci-C6)alkyl, linear or branched (Cj-C6)arnino-
alkyl, linear or branched (C1-C6)hydroxyalkyl, 10 Ra represents
hydrogen, linear or branched (Ci-C6)alkyl, linear or branched
(CI-C6)amino- alkyl, linear or branched (Cl-C6)hydroxyalkyl, or R3
and R4, together with the carbon atoms carrying them, form a
carbon-carbon bond,  Rs represents hydrogen, linear or branched
(Cl-('6)alkyl, R6 represents hydrogen, linear or branched
(C1-C6)alkyl, 15 R7, R8 represent a hydrogen atom, a group linear or
branched (CI-C6)alkyl, aryl- (CI-C6)alkyl in which the alkyl moiety
may be linear or branched, linear or branched  (C2-C6)alkenyl, linear
or branched (C2-C6)alkynyl, a linear or branched (C1-C6)alkyl chain
substituted by one or more hydroxy, cyano, linear or branched
(CI-C6)alkoxy, N-R13R14, a  linear or branched (CI-C6)alkenyl chain
substituted by the same substituents as those 20 defined for the
alkyl chain, or a linear or branched (CI-C6)alkynyl chain substituted
by the  same substituents as those defined for the alkyl chain, 3
or, either R5 and R8, together with the carbon and nitrogen atoms
carrying them, form a  heterocycle having 5, 6 or 7 ring members,
optionally substituted by a group R12, 



or R6 and R7, together with the carbon and nitrogen atoms carrying
them, form a  5 heterocycle having 5, 6 or 7 ring members, optionally
substituted by a group R11, it being understood that of necessity
one, but only one, of the two groupings "R5 and R5" or  "R6 and R7"
together with the carbon and nitrogen atoms carrying them forms a
heterocycle having 5, 6 or 7 ring members, optionally substituted by
a group R1I, R9 represents hydrogen, halogen, linear or branched
(CI-C6)alkyl, linear or branched  10 (CI-C6)alkoxy, hydroxy, cyan,
nitro, linear or branched (CI-C6)polyhaloalkyl, NR15R16, or  a linear
or branched (C1-C6)aikyl chain substituted by one or more halogens,
one or more  hydroxy, linear or branched (C1-C6)alkoxy, or NR15R16, n
represents an integer 0, 1, 2, 3 or 4, RIO represents hydrogen,
linear or branched (C1-C6)alkyl, linear or branched (C2-('6)- 15
alkenyl, aryl-(C1-C6)alkyl in which the alkyl moiety may be linear or
branched, linear or  branched (C1-C6)polyhaloalkyl, or a linear or
branched (CI-C6)alkyl chain substituted by  one or more halogen
atoms, one or more groups hydroxy, linear or branched (Ci-C6)-
alkoxy, or NR15R16, R11, R12, which may be identical or different,
represent a -COOT or -CH2O-U group  20 wherein T and U, which may be
identical or different, represent a hydrogen atom or a  linear or
branched (C1-C6)alkyl group, R1;, R14, which may be identical or
different, represent a hydrogen atom or a linear or  branched
(C1-C6)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, 4- R15, R16, which
may be identical or different, represent a hydrogen atom or a group
linear  or branched (Ci-C6)alkyl, linear or branched (C2-C6)alkenyl,
to their enantiomers, diastereoisomers, N-oxides, and also addition
salts thereof with a  pharmaceutically acceptable acid or base, 5
wherein: 



-
(3aSR,4SR)-3-benzyl-4-ethyl-2,3,3a,4-tetrahydrobenzo[b]pyrido[2,3,4-g
h]pyrrolizin- 5(1H)-one, -
pyrido[3',2':4,5]pyridazino[l,6-a]indol-5(611)-one, -
6-methylpyrido[3',2':4,5]pyridazino[1,6-a]indol-5(611)-one. l0 -
6-methyl-1,2,3,4-tetrahydropyrido[3'
2':4,5]pyridazino[1,6-a]indol-5(611)-one,  -
(4aR,12bR)-6-methyl-1,2,3,4,4a,12b-hexahydropyrido[3',2':4,5]pyridazi
no[1,6- a]-indol-5(611)-one, - l-methyl-3a,
IOb-dihydro[1.2,3]triazolo[4',5`.3,4]pyrrolo[1,2-a]indol-4(111)-one,
-
1-benzyl-3a,lOb-dihydro[1,2,3]triazolo[4',5':3,4]pyrrolo[l,2-a]indol-
4(1H)-one,  15 do not form part of the invention, aryl means a phenyl
or naphthyl group, both groups optionally being substituted by one or
more halogen atoms, nitro, amino, linear or branched (Ci-C6)alkyl or
linear or branched  (Ci-('6)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,
including on the second nitrogen atom of piperazine, by one or more
identical or different  groups selected from linear or branched
(Ci-C6)alkyl, linear or branched (Ci-(.6)hydroxy- alkyl, linear or
branched (Ci-C6)alkoxy-(Ci-C6)alkyl and linear or branched
(Ci-C6)amino- alkyl in which the amino moiety may optionally be
substituted by one or two identical or  5 different linear or
branched (Ci-C6)alkyl groups, a, (3, y and S mean the chiral centres
that may be present in the compounds of formula (1).  Among the
pharmaceutically acceptable acids there may be mentioned, without
implying  any limitation, hydrochloric acid, hydrobromic acid,
sulphuric acid, phosphoric acid, acetic  



acid, trifluoroacctic acid, lactic acid, pyruvic acid, nialonic acid,
succinic acid, glutaric 10 acid, fumaric acid, tartaric acid, maleic
acid, citric acid, ascorbic acid, oxalic acid,  methanesulphonic
acid, camphoric acid, etc.. Among the pharmaceutically acceptable
bases there may be mentioned, without implying  any limitation,
sodium hydroxide, potassium hydroxide, triethylamine,
tent-butylamine,  lysine etc.. 15 An advantageous embodiment relates
to compounds of formula (I) wherein RI and R4,  which may be
identical or different, each represent a hydrogen atom or a linear or
branched  (Ci-C6)alkyl group. Another advantageous embodiment relates
to compounds of formula (I) wherein R2 and R;  each represent a
hydrogen atom. 20 Another particular aspect of the invention concerns
compounds of formula (I) wherein R1  and R9, together with the carbon
atoms carrying them, form a carbon-carbon bond. R9 advantageously
represents a hydrogen atom.  n advantageously represents an integer
0. -6- Preferred compounds of the invention are compounds of formula
(I) wherein R5 and Rs,  together with the carbon and nitrogen atoms
carrying them, form a heterocycle having 5. 6  or 7 ring members and
and more especially a heterocycle having 6 ring members. Another
advantageous embodiment of the invention relates to compounds of
formula (I)  5 wherein R6 and R7, together with the carbon and
nitrogen atoms carrying them, form a  heterocycle having 5, 6 or 7
ring members and more especially a heterocycle having 6 ring
members. Even more especially, the invention relates to the following
compounds of formula (I):  (4aSR, ll aSR,l l bRS)- I
-methyl-1,2,3,4,4a,1 1, l l a,11 b-octahydropyrido[2',3':3,4]pyrrolo-
10 [1,2-a]indol-5-one, (4aSR,11 aRS, 11bSR)-I-al lyl-1,2,3,4,4a, 11,1
la, l l b-octahydropyrido[2',3':3,4]pynolo[1,2- a]indol-5-one,
(4aSR,11 aSR, t l bRS)-I-methyl-1,2,3,4,4a,11,1I a, II
b-oetahydropyrido [2', 3':3,4]pyrrolo- 



[I,2-a]indol-5-one, 15
(4aSR,11aSR,11bRS)-1,2,3,4,4a,11,11a,llb-octahydro-1,6,6a-triazabeizo
[a]fluoren-5-one,
(4aSR,11aSR,lIbRS)-(5-oxo-3,4,4a,11,1la,IIb-hexahydro-2H,5H-pyrido[2'
,3'3,4]- pyrrolo[1,2-a]indol-1-yl)-acetonitrile, (3aSR,6aRS, I
OcRS')-4-propyl-(3a,4,5,6,6a, I Oc-hexahydro)-3 /J 1,4,1
Ob-triazafluoranthen-2- one, 20
(3a.RS,6aSR,IOeRS)-4-propyl-(3a,4,5,6,6a,IOc-hexahydro)-3H-1,4,lOb-tr
iazafluoranlhen-2- one, (4aSR, I l aRS, I I MR)-l -allyl-9-methoxy- l
,2,3,4,4a,11,11 a,11 b-octahydropyrido [2', 3':3,4]-
pyrrolo[i,2-a]indol-5-one, (4aSR,i
iaSR,I1bRS)-9-fluoro-1,2,3,4,4a,11,1 la,l
lb-octahydropyrido[2',3':3,41pyirolo[1,2- 25 a]indol-5-one, (4aSR,11
aSR, 11 bRS)-9-ehloro-l-methyl- I ,2,3,4,4a,11,11 a, l l
b-octahydropyrido- [2',3':3,4]pyrrolo[ 1,2-a]indol-5-one,
1,9-dimethyl-1.2,3,4-tetrahydropyrido[2',3':3,4]pyrrolo[l,2-a]indol-5
-one,  (I I aRS)-1,9-dimethyl-1,2,3,4,1 1,1 Ia-hexahydropyr ido
[2',3':3,4]pyrrolo[1,2-a]indol-5-one, -7- (4aS,1laR,1lbS)
1-allyl-1,2,3,4,4a,11,11a,llb-octahydropyrido[2'
3':3,4]pyrrolo[1,2-a]- indol-5-one., (4aR,11aS,I IhR)
1-allyl-1,2,3,4,4a,11,1la,ilb-octahydropyrido[2',3':3,4]pyrrolo[I,2-a
]- indol-5-one, 5
(3aRS,lObSR,lOcRS)-3-benzyl-2,3,3a,4,10b,10e-hexahydrobenzo[b]pyrido[
2,3,4-gli]- pyrrolizin-5(111)-one, (4aS,11aS, l
lbR)-1-methyl-1,2,3,4,4a, l1,1 l a, l l
b-octahydropyrido[2',3':3,4]pyrrolo[1,2- a]indol-5-one, (4aSR, l l
aRS, l l bSR)-1,2,3,4,4a, l 1,11 a, l l b-octahydropyrido
[2',3':3,4]pyrrolo[l,2-a]indol- 10 5-one, (4aR, l l aR,1 l
bS)-1-methyl-1,2,3,4,4a,11,1 l a, l lb-octahydropyri do
[2',3':3,4]pyrrolo [1,2- a]indol-5-one. 



The enantiomers, diastereoisomers, N-oxides, and the pharmaceutically
acceptable  15 addition salts with an acid or base, of the preferred
compounds constitute an integral part  of the invention. The notation
(3aRS,10bSR,lOcRS) 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,lObSR,lOcRS)-3-benzyl-23,3a,4,1Ob.10c-hexahydrohenzo[b]pyrido[2
,3,4-gh]- pyrrolizin-5(11)-one signifies that the product obtained,
the racemic mixture, contains
(3aR,lObS,lOeR)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[b]pyrido[2,3
,4-gh]pyrroJizin- 5(1H)-one and
(3a8,IObR,1OcS)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[b]pyrido-
[2,3,4-gh]pyrrolizin-5(1H)-one. 25 The notation (3aR,lobs,I OcR) or
(3aS,1ObR,10cS) followed by the name of the compound  signifies that
the product obtained is an optically pure enantiomer; for example:
(laR,lObS,lOcR)- or
(3aS,lObR,lOcS)-3-benzyl-2,3,3a,4,10b,lOc-hexahydrobenzo[h]-
pyrido[2,3,4-gh]pyrrolizin-5(1H)-one signifies that the product
obtained, the optically pure  enantiomer, is
(3aR,iObS,IOeR)-3-benzyl-2,3,3a,4,10b,10c-hexahydrobenzo[h]pyrido -g-
[2,3,4-gh]-pyrrolizin-5(lf1)-one or
(3aS,10bR,10c8)-3-benzyl-2,3,3a,4,10b,10c-hexahydro-
benzo[b]pyrido-[2,3,4-gh]pyrrolizin-5(1H)-one.  Enantiomer a and
enantiomer 0 are understood to mean the optically pure enantiomers of
the corresponding racemic mixtures. 5 The present invention relates
also to a process for the preparation of compounds of  formula (I),
which is characterised in that there is used as starting material a
compound of  formula (II): RI R6  (R9)n RZ (11)  R3 iR7 N \R  



Ra R,  McO,C; Ra  wherein R1, R2, R3, R4, R4, R6, R7, Rs, R9 and n
are as defined for formula (I), R. represents  10 a hydrogen atom, a
nitroso, amino or tert-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. 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): Rl R6 R2 R
R (R9)a N R12 (la)  X R4  wherein R;, R2, R3, R4, R6, R-7, R9, R17
and n are as defined for formula (1), _g_  which is characterised in
that there is used as starting material a compound of  formula (III):
6  (R Al N Boc  wherein R6, R9 and n are as defined for formula (I)
and Boc represents a tert-butyl  5 carboxylate group, which is
reacted with triisopropyl borate in anhydrous medium to yield  a
compound of formula (IV): R6  (Ry)a B(0II)2 (IV),  N 



Boc  wherein R6, R9, n and Boc are as defined hereinbefore, which is
reacted with a compound  of formula (V): Br N R12  10 Me02C Da
wherein R12 is as defined for formula (I), in the presence of a base
and tetrakis(triphenylphosphine)palladium to yield a compound of
formula (VI): -10- R6 Rtz N  (R9) (VI),  N Boc CO2Me  wherein R6, R9,
R12, 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 (VII), wherein R'7 has all of
the meanings given for R7 as defined for formula (1) with the
exception of a hydrogen atom, and Hal represents a halogen atom, to
yield a compound of formula (VIII):  R6 R7 l(r)  N R 12  (R9)^ N (V~)
Boc CO2Me 10 wherein R6, R'7, R9, R12, 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):
R6 R- (R9)a N Rtz  Boc COZMe wherein R6, R'7, R9, R12, 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 trans stereochemistry: -11- -6 R', /
li N R (Rq)n v tz (X)  N i  13oc CO2Me  wherein R6, R'7, R9, R[2, n
and Boc are as defined hereinbefore, y and S are as defined for
formula (I) and Hy and HS have trans stereochemistry, which is
subjected to a deprotection  reaction in the presence of
trifluoroacetic acid to yield a compound of formula (XI), R6 R, 7  H
N R12  (R9>" ~ ~" r N v (XI) ,  H H  CO2Me  5 wherein R6, R'7, R9,
R12 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 (Ial), a particular case of the  compounds of formula (I): R
R6 R  RZH (RO, N R12 N (Ia1) ,  fi 10 (}  wherein R6, R'7, R9, R12
and n are as defined hereinbefore and R1 and R2 are as defined for
formula (I), - or to a reduction reaction with hydrogen in the
presence of acetic acid and a rhodium  catalyst to yield compounds of
formulae (Xlla) and (XIIb) having (trans, cis) and (cis,cis)  15
stereochemistry, respectively: -12- R 6 Rl2 R6 H 12 H H N H H N
(R9)n r (R9)n 13  N N H \ H Boc CO2Me Boc CO2Me  (XIIa) (XIIb)
wherein R6, R9, R12, n and Boc are as defined hereinbefore, (3, Y and
6 are as defined for  formula (I) and HR and H., have trans
stereochemistry in the compound of formula (XIIa)  and cis
stereochemistry in the compound of formula (XIIb) and Hy and Hs have
cis 5 stereochemistry in the compounds of formulae (XIIa) and (XIlb),
which compounds of formulae (XIIa) and (XIIb) are: 



(r) reacted with a compound of formula (VII) as defined hereinbefore,
in the presence of a  base, to yield compounds of formulae (XIIIa)
and (XIIIb): R6 N R12 6 / 12  HHN FINN (Rq) n (R9)~ a N  N IT II  Boc
CO2Mc Boc CO2Me  (XIIIa) (XIIIb) 10 wherein R6, R'7, R9, R12, n and
Boc are as defined hereinbefore,  which compounds of formulae (XIIIa)
and (Xlllb) are: 0 placed in the presence of trifluoroacetic acid to
yield compounds of formulae (1,2) and  (XIVb), compounds of formula
(Is) being a particular case of the compounds of  formula (I): R' R'
R6 \Rig R6 Ria HHN IIIIN  (R9)a (Rg)a p y  Nr fi \ N ~ II H H CO2Me
(la,) (XTVb)  wherein R6, R'7, R9, R12, and n are as defined
hereinbefore, which compound of formula (XTVb) is subjected to a
cyclisation reaction in the presence  of sodium hydride to yield a
compound of formula (lo), a particular case of the compounds  5 of
formula (I): R6 R12  \ B H N 



(Ry)e, p Y (la3) ,  / N 6 ~ if  O wherein R6, R'7, R9, R12, and n are
as defined hereinbelore,  or which compound of formula (XIIIa) is:
(r) alternatively placed in the presence of sodium methanolate in
methanol to yield a  10 compound of formula (XV): R'  R6 '~ Rig  <:r
HHN (R9)(XV) ,  N Boc H  CO,Me  wherein R6. R'7, R9, R12, 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 (Ia4), a particular case of the compounds of formula (I):
-14- R6 Rig H H N TT  (R9). Y (la4)  N II  O wherein Pte, R'7, R9,
R12 and n are as defined hereinhefore,  or which compound of formula
(Xlla) is: 0 alternatively subjected to the same conditions as the
compounds of formulae (XIIIa) and  



5 (XIIlb) to yield a compound of formula (XVI): K K2  H11N  (RAI Y
(XVT) ,  N II H CO2Mc  wherein R6, R9, R12 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  10 compound of formula (XVII): R6 H R12  H H N (R9)11 Y
(XVII)  N NO II CO2Me  wherein R6, R9, R12 and n are as defined
hereinhefore, 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 (Ia5), a particular case  t5
of the compounds of formula (I): -15 - R'7  R6 ~ Riz H H N (R9)~, R
(Ta,)  N8  N H wherein R6, R'7, R9, R12 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  



5 yield a compound of formula (I;,6), a particular case of the
compounds of formula (T): R6 TI R12  It II N (Rg) (IaO ,  N H  Q
wherein R6, R9, R12 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 (Ta7), a particular case of  10 the compounds of formula (I):
'  R6 ' R7 Rlz  HHN (R9),11 (la7) ,  N H  O wherein R6, R'7, R9, R12
and n are as defined hereinbefore, which compounds of formulae (Iai)
to (Ia7) constitute compounds of formula (Ia), which  may be purified
according to a conventional separation technique, are converted, if
desired, -16- into their addition salts with a pharmaceutically
acceptable acid or base and are optionally  separated into their
isomers according to a conventional separation technique. A second
advantageous embodiment relates to a process for the preparation of
compounds  of formula (lb), a particular case of the compounds of
formula (I): RI Rit  (R9)~ R2 



NLRB (lb)  Y R R_  X S R4  wherein RI, R2, R3, R. R;, R8, Ry, Ri 1, 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):
CII /RI 1  2CII 'NH2 (R9), \ (XVIII)  N H  10 wherein R9, Rh 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): Ru  NH  (R9)n \ (XLX) , N  H  CO2Me
wherein R9, R11 and n are as defined hereinbefore,  15 which is
reacted with a compound of formula (XX): -17- R"7- CHO (XX), wherein
R"7 has all of the meanings given for R7 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): 



R11  N-R7  (R9)" (XXI),  N H CO,Nle  wherein R9, R,1 and n are as
defined hcreinbefore and R'7 has all of the meanings given for  R7 as
defined for formula (I) with the exception of a hydrogen atom, which
compound of formula (XXI) is: - reacted with a BH; THE complex in THE
and then dissolved with trifluoroacetic acid to  yield compounds of
formulae (XXIIa) and (XXIIb) having (trans, cis) and (trans, trans)
10 stereochemistry, respectively: R11 RI  H II  N_R! r N--R'7  Y (R9)
II (R9)n Y... ..H  H H H H  CO2Me CO2Me (XXIIa) (XXIIh)  wherein R'7,
R9, R11 and n arc as defined hereinbefore, and IL and Hp have trans
stereochcinistry in the compounds of formulae (XXIIa) and (XXIIh) and
HF and H1 have  cis stereochemistry in the compound of formula
(XXIIa) and trans 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
(XXIIIa) and (XXIIIb): -18- Ril RII R{N_R', (R9). H  



(R9)n CK  N H NO CO7Me NO CO2Me  (XXIlla) (XXIIIb) wherein R'7, R9,
R,, and n are as defined hereunbefore, which are placed in the
presence of ammonium carbonate and zinc to yield compounds of
formulae (XXIVa) and (XXIVb): R11 R11  II H  N-R7 N-R7 /  9)11 a y H
R) a ,..IH  N H \ N II NHz CO2Me NH. z CCO,Me  (XXIVa) (XXIVb)  5
wherein R'7, R9, R11 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 (Ihi) and (Ih2),  particular cases of the compounds of
formula (I): R11 R11  H N--R' N-R' z  / - "'H  (R9)n / a Y H (Rg) n Y
\ N H \ N H  N N  



H H 10 (Fb1) 0 (Ib,)  wherein R'7, R9, RI1 and n are as defined
hereinbefore, 19- or which compound of formula (XXI) is: -
alternatively reacted with di-tort-butyloxycarhoxylic acid anhydride
and dimethylamino- pyridine to yield a compound of formula (XXV): Ru
N-R7 (XXV),  (R Al N  Boc CO2Me 5 wherein R17, R9, R11 and n are as
defined hereinheforc and Boc represents a tert-butyl  carboxylate
group, which is subjected to a reduction reaction in the presence of
platinum  oxide and hydrogen to yield compounds of formulae (XXVIa)
and (XXVIh) having (cis,  cis) and (cis, trans) stereochemistry,
respectively: Rl1 R11  H II  N-R' N-R a V a Y.,,,II  (R9) H (R9), N H
N H Boc CO2Me Boc CO,Me  (XXVIa) (XXVTb)  10 wherein R'7, R9, R1 , n
and Boc are as defined hereinhefore, 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 (XXVIIa) and (XXVIIb): -20- R11 RI1  H N-R'
N-R 7  (R) a Y H (R9)~, Y. 1 IH 9 n N H N H  H H  CO2Me CO2Me
(XXVIla) (XXV11b)  wherein R'7, R9, R11 and n are as defined
hereinbefore, which are: (r) either subjected to a cyelisation
reaction under the same conditions as the compounds of  5 formulae
(XXIVa) and (XXIVb) to yield compounds of formulae (lh3) and (Ih4), a
particular case of the compounds of formula (I): R11 R11  H H  N-R'7
N-R'7 / a v ..IH  (Rv)" , 1IIIIHt' N H  (lb3) 0 (lb4) 0  wherein R'7,
R9, R11 and n are as dcfi'ncd hereinbefore, 0 or subjected to the
same conditions as the compounds of formulae (XX1-1a) and (XXIIb)  to
to yield compounds of fonroula (XXVII1a) and (XXVIIIb): 



R11 R11  H N-R'7 a NI-R'7  ~q v Y  ~/ ` 9)ll H (R9)II N H N II NO
CO,Me NO CO2Me  (XXVIIIa) (XXVIIIb) -21- wherein R'7, R9, RII and n
are as defined hereinbefore, which are subjected to the same
conditions as the compounds of formulae (XXllla) and  (XXIIIb) to
yield compounds of formulae (Ibs) and (lh6), a particular case of the
compounds of formula (I): R11 R11  H  -R N-R' / a N  a y II I{
(R9)<)fN (Re)^ \ II N\ H  N II  5 (lb ) 0 (Ib6) 0 wherein R'7, R9,
R11 and n are as defined hereinbefore, which compounds of fonmilae
(Ihl) to (Ib6) 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), (VII), (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
-22- 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. The present invention relates also to
pharmaceutical compositions containing as active  ingredient at least
one compound of formula (1), its enantiomers, diastereoisomers,  5
N-oxides or one of its addition salts with a pharmaceutically
acceptable acid or base, alone or in combination with one or more
pharmaceutically acceptable, inert, non-toxic  excipients or
carriers. The pharmaceutical compositions so obtained are generally
presented in dosage form.  They may, for example, be in the form of
tablets, dragees, capsules, suppositoires or  10 injectable or
drinkable solutions and may be administered by the oral, rectal,
intramuscular  or parenteral route. Among the pharmaceutical
compositions according to the invention there may be  mentioned, more
especially, those which are suitable for oral, parenteral
(intravenous,  intramuscular or subcutaneous), per- or
trans-cutaneous, intravaginal, rectal, nasal,  15 perlingual, buccal,
ocular or respiratory administration. 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 dragees, 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. -23- The
pharmaceutical compositions mentioned above illustrate the invention
but do not limit  it in any way. 5 Among the pharmaceutically
acceptable, inert, non-toxic excipients or carriers there may  be
mentioned, by way of example and without implying any limitation,
diluents, solvents,  preservatives, wetting agents, emulsifiers,
dispersing agents, hinders, swelling agents,  disintegrators,
retardants, lubricants, absorbents, suspending agents, colorants,
flavourings  etc. 10 The useful dosage varies according to the age
and weight of the patient, the administration  route, the
pharmaceutical composition employed, the nature and severity of the
disease,  and the administration of any associated treatments. The
dosage ranges from 0.1 mg to  100 mg in one or more administrations
per day. 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  procedures. 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. -24- PREPARATION 1: Methyl
(2SR,3.SR -2-(dH indol-2-yi)-d-metleylpiperidine-3- carboxylate ,Step
A: 7-(1ert-Batoxyearbon yl -TH indol-2-y1-2-boronic acid 75 ml of a
2M solution of LDA is added dropwise, at 0C, to a solution of 25 g of
tert- 5 butyl 1H-indole-l-carboxylate and 32.4 g of triisopropyl
borate in 120 ml of anhydrous  THE under a nitrogen atmosphere.
Stirring is maintained for 40 min. before the addition of  200 ml of
aqueous 2M hydrochloric acid. The pH is adjusted to pH = 7 by adding
a  concentrated solution of ammonium hydroxide. After separation of
the phases, the aqueous  phase is extracted with ethyl acetate (2 x
100 ml). The organic phases are collected, 10 washed with saturated
sodium chloride solution (100 ml), dried over sodium sulphate,
filtered and concentrated under reduced pressure. Water is added to
the residue and the  mixture is triturated until precipitation of the
horonic acid, which is filtered off and washed  four times with
pentane to obtain 29.27 g of the expected product. Melting_point:_
96-98C 15 Step R. tent-Rndyl2-!(T-metlaoxycarbonyl)pryridin-2-yI
indole-d-carboxylate 13.46 g 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 85C. 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 85C 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 nil). 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. y elti goint._ 83C Mass speck ometry (ES +,
m/z): 375 (M+Na)~; 353 (M+H)' -25- Elemental analysis: C% H% N%
Calculated.' 68.17 5.72 7.95  Found: 68.03 5.85 7.85 5 Step C.
2-(1-Pert-Butoxyearbon 1--III-
indol-2-yl)-3-(rnetla(r)xycarb(c)npij-7-metbyl- pvridiniuaaa iodide A
mixture of 1.40 g of the compound of the above Step B and 5 ml of
iodomethane is  stirred at ambient temperature for 4 days. 1'he
reaction mixture is then concentrated under  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  tLlgss
specn^olnetry (ES +, m/z): 367 (M-I)  Elemental anajEsis._ C% N% N%
15 Calculated: 51.02 4.69 5.67  Found: 50.79 4.88 5.71 Std D:
tert-Butyl
2-13-(methoxycarbonyl)-1-asset/eyl-1,4,5.6-tetrahydrohyridiuu-2-y11 1
fa`  indole-1-carboxylate 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 InJrare(v~.,_t)_ 2943 (vc_H); 1730 (vr-o
ester); 1686 (vc=o 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-(met/roxycarbonyo-1-methy1piperidina-2-ydl-4H
indole-1-carboxv/ate 2.0 g of sodium cyanoborohydride are added at
ambient temperature, in portions of 0.5 g  every 5 min., to a
solution of 1.36 g of the compound of the above Step D in 22 ml of  5
methanol and 2 ml of aqueous 37% hydrochloric acid. Stirring is
maintained for 30 min. before adding saturated aqueous potassium
carbonate solution. The methanol is evaporated  off under reduced
pressure. The aqueous phase is extracted with dichloromethane. The
organic phase is dried over sodium sulphate, filtered and
concentrated wider reduced  pressure to yield 1.21 g of the expected
compound. 10 Mass spectrometry (ES -I , m/z): 373 (M+11)'; 317.
Infrared (vc,,,-r): 2945 and 2785 (VC-H); 1729 (vc o); 1452 (vc );
1369 (a(,-H tBu); 1322  (vc-N); 1157 (Sc-H). Step F. Methyl
(2SR,3.51T)-2-(1=iaadol-2-2j-1-methylpiyeridine-3-carboxylgje 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 It 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. Mass
spectrometry (ES +, m/z): 273 (M+H)+. Injrred (v~m_i): 3386 (vN-H);
2946 and 2789 (vc-H); 1721(v(.,-o); 1456 and 1435 (vc=c);  1162
(Sc-H). -27- 



PREPARATION 2: tent-Butyl
(.SR)-2-((2RS,3SR-3-(metboawcarbonyl)-1-methyi- piperidin-2wl
/indollne-l -carboxylate Step A: tent-Butyl
(SR)-2-f(2RS,3SR)-3.-(methoxyearbonyl)piyeridin-2-yllindoline- l-
carboxylate 5 A mixture of 6.00 g of the compound of Step B of
Preparation 1 and 7.0 g of 5% rhodium  on alumina in 60 ml of acetic
acid is stirred at ambient temperature under 15 bars of  hydrogen
pressure for 20 h. The reaction mixture is then filtered through
paper. The paper  is then rinsed with methanol. The filtrate is
concentrated under reduced pressure and the  residue is taken up in
diehloromethane and water. Potassium carbonate is added until the 10
pH of the aqueous phase is basic. The phases are separated and the
aqueous phase is  extracted twice with dichioromethane. 'I he organic
phases are combined, dried over  sodium sulphate, filtered and
concentrated under reduced pressure. Chromatography on a  silica gel
column (dichloromethane/methanol: 95/5) allows 3.49 g of the expected
compound to be obtained. 15 Melti -point: 79-80C Mass spectrometry
(FS +, ?n/z): 383 (M+Na) ; 361 (M+H)-; 305.  Elemental anasis._ C%
11% N%  Calculated: 66.64 7.83 7.77  20 Found: 66.45 7.96 7.67 Step
B: tent-Butyl, AA-2-2RS 3S.R)-3-(ruetboxycarbonyI
-1-methylpiperirlin-2- 11indoline-1-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 It at ambient temperature  and then water and potassium
carbonate are added until the pH of the solution is basic. The -28- 



solution is then extracted three times with ethyl acetate. The
organic phases are collected,  dried over sodium sulphate, filtered
and concentrated wider reduced pressure to yield  0.50 g of the
expected product. InI fired (s2931 (vc.11); 1736 (vco ester); 1702
(vc- carbamate); 1482 (vim); 1368  5 (~: x) PREPARATION 3: tent-Butyl
(I2S)-2-K2RS.3SR)-3-(metho_iycarbonyl)piperidin-2- vI
indoline-l-carboxylate The product is obtained during the synthesis
of the compound of Step A of Preparation 2.  Chromatography on a
silica gel column (dichloromethane/methanol: 95/5) allows 0.43 g of
10 the expected product to be obtained. Infrared (v~_,_j_ 3335 (mar);
2934 (uc_n); 1725 (jc =o ester); 1697 (ice carbamate); 1483  Luc-c);
1391 and 1368 PRE ARI4I'ION4: Methyl j21
9,3S1i)-2-[(,SR)-1-nitrosoii4gIh - Ilmiaeridine-3- carboxylate 15
Step A: Methyl (2RS,3SR) 2-P(SR -indolin-2-ylltriperidine-3-carbox
late 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 It and concentrated under reduced pressure. The 20
residue is taken up in dicbloromethane and water. Potassium carbonate
is added until the  pH of the aqueous phase is basic. The aqueous
phase is extracted with dichioromethane.  The organic phases are
combined, dried over sodium sulphate and concentrated under  reduced
pressure to yield 633 mg of the expected product. 1n ared (r%.,,,_t):
3369 (uN_H); 2942 and 2857 (r%_x);1720 (vc-()); 1485 (vc=c); 1249,
1197  25 and 1165 (,,~4_c). -29- Step B: Aletlayl i2ddS,3S
')-2-f(Sit)-1-Nitrosoinrlodisa-2-~llpipeIzldiaae-, -cearboxylaate 633
mg of the compound of the above Step A are dissolved in a mixture of
6 ml of acetic  acid and 6 ml of water at 0C and a solution of 168 mg
of sodium nitrite in 4 ml of water is  



added dropwise. The mixture is stirred for 20 min. at 0C before
adding dichloromethane. 5 Potassium carbonate is added until the pH
of the aqueous phase is basic. The aqueous  phase is extracted twice
with dichloromethane. The organic phases are collected, dried  over
sodium sulphate and concentrated under reduced pressure.
Chromatography on a  silica gel column (dichloromethane/methanol:
99/1) allows 538 mg of the expected product  to be isolated. 10
Infrared (vc,,_t): 3314 (UN_H); 2939 and 2857 (vc_H); 1721 (vc );
1485 and 1477 (vc=c);  1430 (YN-o); 1168 PREPARATION S: tent-Butyl
(S12)-2f(2RS,3Sit)-3-(aaaethoxyccarbonyl)-I-callylniperidin-
2-yl/andoline-1-carboxyiate 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 in! of acetonitrile. The mixture is stirred at
ambient temperature for 3 It and then  water is added. The aqueous
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. Melti g point. 119-121 C  Elemental ait&sis_
C% 11% N%  Calculated: 68.97 8.05 6.99  25 Found: 68.85 8.15 7.04 -10
PREPARATION 6: teat-Butpl
(RS)-2-T(2,SR.3SR)-3-(methoxycarbonyO-I-adlylpiper din-
2-yllindoline-1-carboxvlate 0.80 g of a solution of the compound of
Preparation 5 in 10 ml of THE is added to a  solution of sodium
methanolate in methanol (prepared by adding 0.23 g of sodium in small
5 portions to 10 ml of methanol at 0C). The reaction mixture is
heated for 3 hours with reflux of the solvent. After the reaction
mixture has been cooled to ambient temperature,  15 ml of water are
added; the methanol and THE are removed by evaporation under  



reduced pressure. The resulting solution is extracted twice with
ethyl acetate. The organic  phases are combined, dried over sodium
sulphate, filtered and concentrated under reduced 10 pressure.
Chromatography on a silica gel column (cyclohexane/diethyl ether:
9/1) allows  0.58 g of the expected product to be isolated. Infrared
(v,,>a-'_ 2929 (vc_H); 1732 (vc_O ester); 1698 (v0_o carbanate); 1483
(vc-c); 1369  (bc-H tBu). PREPARATION 7: Methyl (2RS.3SR)-2
[(RS)-indolin-2-yl/-1-methvlpiyeridine-3-.  15 carboxylate Step A:
tert Bowl (RS)-2-1(21jS.3SR -3-(methoxycarbonyl)-1-methplppjridin-2-
I - indoline-1-carboxylate 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 I
It 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. McZt nApoint.. 100-104C. -31  Infrared 2948 and 2773 (vc_H);
1736 (vc-o ester); 1694 (vc_O carbamate); 1485  (vc-0; 1390 (Sc_H
tBu). Step B. Methyl 6218.5,3SIZ)-2-[(R ;)-Inrloldn -2-y1/-I-reaetda
iyeridine-3-ccarboxylate The product is obtained in accordance with
the procedure of Step A of Preparation 4, with  5 the replacement of
the compound of Step A of Preparation 2 with the compound of the
above Step A. Infrared 3396 (VN_H); 2939 and 2858 (vc_11);
1727(vc=()); 1485 (vcc).  PREPARATION 8.
Methy/JIRS,4aRS,9aRS)-(2-yropyl-2,3,4,4a,9,9a-hexahydro-II- b- 



carbolia-4-yl)acetate 10 Step A. t ethyl
(RS)-(2,3,4,9-tetrahydro-III-Q-carbolin-l-yl)acetate 4.4 ml of methyl
cyanoacetate and then 550 mg of 10% Pd/C are added 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 pll 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. Meltingpoint_.
98C.  Elemental anasis._ C% 11% N%  Calculated: 68.83 6.60 11.47  25
Found: 68.69 6.74 11.34 32  Step B: Methyl
pronvi-2.3,4,9-tetrakydro-1H-i2:earbolln-3-yl)acetate There are added
to a solution of 2.1 g of the compound of the above Step A in 40 ml
of a  95/5 methanol/acetic acid mixture at 0C 1.32 nil of
propionaldehyde and then 1.62 g of  sodium eyanoborohydride in
portions over a period of thirty minutes at 0C. The solution 5 is
stirred for lh 30 and diluted with dichloromethane and water; the
aqueous phase is  rendered alkaline by the addition of sodium
carbonate. The organic phase is separated off  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
(cyclohexane/ethyl acetate: 85/15 to 8/2) allows 2.2 g of the  10
expected product to be obtained. In,frared (vm_1): 3403; 3351 (v
N_H); 3042 (v -c_H); 2957; 2926; 2848 (v c.H); 1722 (vc=o);  



1608 (v cam); 1456; 1436 (6 c_H); 1360 (v N-c); 1231 (v c_o).
Elemental analysis. C% H% N%  15 Calculated: 71.30 7.74 9.78  Found:
71.03 7.95 9.59 Step C: 1B4ethjl(1RS,4aRS,9aRS)-f2-propel-2.3
a.9.9a-hexahydro-IH 1-carbohn-'1- lacetate 5.56 ml of BH3-THF complex
(1M in THF) are added to a solution of 1.52 g of the  20 compound of
the above Step B in 40 ml of anhydrous THE which has been cooled to
0C.  The solution is stirred for Ih 30 at 0C and is then diluted with
dichloromethane and water.  The aqueous phase is rendered alkaline to
pII- 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 aminehorane is dissolved in 16 ml of TFA and the solution is
stirred for lh 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 aqueous 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 -33- pressure.
Flash chromatography on silica gel (cyclohexane/ethyl acetate: 85/15)
allows  305 mg of the expected product to be obtained. Melting
point:_ 41 C. Infrared (vR,_i): 3261 (v N_n); 3033 (v Sri); 2961;
2937; 2887; 2869; 2833 (v c_H); 1724  5 (v c-0); 1612 (v cam); 1460;
1433 (6 c_H); 1357; 1339 (v c-N); 1252; 1239 (v c-o). Elemental
anaisis: C% 11% N%  Calculated.- 70.80 8.39 9.71  Found: 70.70 8.16
9.63 10 PREPARATION 9: Methyl
(IS4,4aRS,9aRS'?-(9-amino-2-prowl-2,3,4,4a,9.9c~- 



hexahydro-1H hexahjWro-IH-Lcarhofin-1-yjI acetate Step A: Methyl
(ISR4a1PS9a -(2-propyl-2,3,4,4a,9,9a-hexahytlro-1H fJ-carbolin-I - l
acetate The product is obtained during the synthesis of the compound
of Step C of Preparation S. 15 Chromatography on a silica gel column
(cyclohexane/ethyl acetate: 8/2) allows 760 mg of  the expected
product to be obtained. Melti point.: 85C. Mass spectrolnetry_(ESI +,
m/z): 289.2 (M + H+); 311,2 (M + Na+).  Elemental analysis: 20 C% H%
N%  Calculated: 70.80 8.39 9.71  Found: 70.77 8.52 9.60 Step B:
Methyl (1S1L
4aRS9aRS)-(9-iiitroso-2-propyl-2,3,4.4a,9,9a-hexahydro-1Tl //
carbolin-I -yll acetate, 25 A solution of 160 mg of NaNO2 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 0C.
The reaction mixture is then stirred for 30 min. at 0C and
subsequently diluted with 34 _ dichloromethane. The aqueous phase is
rendered alkaline to pH 10 using sodium  carbonate. The organic phase
is separated and the aqueous phase is extracted twice with
dichloromethane. The combined organic phases are dried over sodium
sulphate, filtered  and then evaporated. Flash chromatography on
silica gel (eyclohexane/ethyl acetate 8/2)  5 allows the expected
product to be obtained. Melting point:. 76C. J frayed (v, ,-i): 2955;
2929; 2877; 2840; 2806 (v c-H); 1732 (v cam); 1474; 1455 (8 c-H);
1370; 1356 (v \T-c); 1242; 1204 (v c-o). Elemental cna-ly 10 C% H% N%



Calculated. 64.33 7.30 13.24  Found: 64.07 7.43 13.05 Step C MethyI
(I,4R,4adf..9aRS)-19-a aero-2-propyl-2.3,4.9a9~9re-heaaahyctro-2fL-Q-
carbolasn-d-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 0C. The
reaction  mixture is stirred for lh 30 at 0C. 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 sulphate, 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
expected product to be obtained. ,Lleltii point: 82C. Infrared
(vm-i): 3307 (v N_IT); 2957; 2922; 2860 (v c-H); 1731 (v cam); 1641;
1606 (vc-C);  25 1469; 1456 (6 c-H); 1372 (v N-c); 1242; 1194 (v
(,-o). Elemental analZsis_ C% H% N%  Calculated: 67.30 8.31 13.85
Found: 67.29 8.43 13.79 35  PREPARATION 10: Methyl
(IRS,4aSR,9aRS)-(2-propyd-2,3,4,4a,9,9a- eexahydro-1H--
carboiin-1-0acetate A: Methyl
(RS)-(2-nroyyd-9-tert-butydoxycarbony1--2,3,4,9-tetrahydro-1F1- 5
carbolin-1-yl)acetate 425 mg of Boc2O and 16 mg of DMAP are added to
a solution of 370 mg of the compound  of Step B of Preparation 8 in 7
ml of anhydrous dichloromethane. The reaction mixture is  stirred for
three hours at ambient temperature and then evaporated under reduced
pressure.  Flash chromatography on silica gel(cyclohexane/ethyl
acetate 85/15) allows 400 mg of the  10 expected product to be
obtained. 



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-o). Elemental
analysis_ C% H% N%  15 Calculated. 68.37 7.82 7.37  Found: 68.45 7.98
7.25 Step B. Methyl (IRS,4
9aRS)-(2-propyd-9-tent-butydaxycarbony1-2,3,4,4a,9,9a-hexa- hydro-1H
earbolinl 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. Infrared (v,,n-i): 2956; 2933; 2873 (v c-11);
1734; 1703 (v cam); 1603 (v cfi); 1479; 1459  (S c_u); 1367 (v N_c);
1254; 1147 (v c_a). -36- C. Methyl
(IRS.4aSR,9aRS)-(2-p)rovyi-2.3,4.4a,9,9a-hexahydro-IPI-l3-carbolin-l-
dacetate 1.5 ml of trifluoroacetic acid is added to a solution of 120
mg of the compound of the  above Step B in 1.5 nil of anhydrous
dichloromethane at 0C. The solution is stirred for  5 30 minutes at
0C and then for 30 minutes at ambient temperature. The reaction
mixture is concentrated under reduced pressure and then the residue
is taken up in dichloromethane  and water. The aqueous phase is
rendered alkaline to p11 10 using 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  10 under reduced pressure to
yield 85 mg of the expected product. Infrared (vm_1): 3366 (v N_H);
2932; 2872 (v c_H); 1731 (v co); 1610 (v cam); 1543  



(S N-H); 1484; 1464 (S c_u); 1371 (v N-c); 1250; 1200 (v (-_o).
PREPARATION 11: Methyl
(1SR,4aSR,9aRS-(2-uroyyl9-tart-butVloxycarbony1- 23
4.da9,9a-PaexahVClro-]H!3 carbolin-l-vP)aeetate 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. Infrared (v,,,_i): 2933; 2872 (v c-H); 1737;
1690 (v c--o); 1603 (v c-c); 1479; 1460  (a c_u); 1383; 1367 (v N_c);
1253; 1165 (v c-o). 20 PREPARATION 12. Methyl
(1RS,4aSR,9aRS)-(9-nitroso-2-yroyyh2.3.4,4a,99a-hexa- kdrt-1lI-
carbalin-l-VP)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 compound 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. 37- In axed vcm-i : 2953; 2872 (v c_u1); 1735
(v c=o); 1613 (v 1596 v N-0); 1482; 1466  (6 c-H); 1363 (v N-c);
1218; 1192 (v c-o). PREPARATION 13. )Ylethp1
(IRS,4aRS.9aRS)-(9-a,nino-2-propel-2,3,4,4a,9,9a-haa-
hvdro-III-18-carbolin-1-vI acetate 5 Step A Methyl
(IR~,4aRS.9adtS)-(9-nitroso-2-propel-2,3,4.4a,9 , 9a-hexahydro-IfI(3-
earbolin-I-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 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. Infrared (vcm-j): 2955; 2932; 2872 (v c-H);
1737 (v c-o); 1612 (v c=c); 1435 (S c_H); 1367  



(v (,-N); 1270; 1236 (v c-o). 15 Std 73 Methyl
(IRS4aRS9aRS)-(9-amino-2-propel-23,4,4a,9,9a-hexahydro-If=
carbolin-l-yl)acetate. The product is obtained in accordance with the
procedure of Step C of Preparation 9, with  the replacement of the
compound of Stop B of Preparation 9 with the compound of the  above
Step A. 20 Flash chromatography on silica gel (eyclohexane/ethyl
acetate: 7/3) allows 90 mg of the  expected product to be obtained.
Melting point: 57C. In2caced (vm-j): 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-o). -38- Elemental analvsis: C% H% N%  Calculated:
67.30 8.31 13.85  Found: 67.15 8.32 13.76  5 PREPARATION 14:
tart-Butyl (2SR)-5-metlzoxy-2-I(2RS,3SR)-3-(netdaoxycarbonyl)- ~
eridin-2-yllindoline-1-caarboxvlate Step A. tert-Butyl
5-methoxy-]Hindole-l-carboxylate t0 15.57 g of di-tent-butyl
carbonate and then, in small portions, 8.72 g of 4-(dimethylamino)-
pyridine, are added to a solution of 7 g of 5-methoxyindole in 90 ml
of THF. The solution  is then stirred for two hours at ambient
temperature and the reaction mixture is  subsequently hydrolysed with
100 nil of water. The organic phase is then separated and  extracted
with diethyl ether (3 x 70 ml). The organic phases are collected,
washed with 1M 15 hydrochloric acid solution (150 ml) and then with
saturated sodium chloride solution. After  drying over sodium
sulphate and evaporating the solvents off in vacuo, 11.76 g of the
protected indole are obtained. Meltingpoint._ 74-76C. 



20 Stea B: 11-(tart-Butoxycarbony1)-5-methoxy-1 .indol-2-yllboronic
acid 263 ml of a 2M solution of lithium diisopropylamide is added
dropwise at 0C, under an  argon atmosphere, to a solution of 10 g of
tert-butyl 5-methoxy-III-indole-l-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 -39- in that manner is then filtered off and
subsequently washed with pentane to obtain 10.88 g  of the boronic
acid in the title. Meltingpoint:_ 110-112C  5 Step C.
tert-Butyl5-medhoxy--[3 finethoxycarbonyllawridin-2-Et
lindole-1-carboxyfte A solution of 4.65 g of sodium carbonate in
water (18 ml) and 1.65 g of tetrakis(tr-iphenyl- phosphine)palladium
are added in succession to a degassed solution of 3.09 g of methyl 2-
10 bromonicotinate in 1,2-dimethoxyethane (58 ml) at 85C. The
reaction mixture is maintained at a temperature of 85C, at which
temperature a solution containing 5.00 g of  the acid obtained in
Step B in 18 ml of 1,2-dimethoxyethane is then added dropwise.
Stirring is maintained for 6 hours at 85C before returning to ambient
temperature and  adding water (60 ml). The phases are separated and
the aqueous phase is extracted with 15 diethyl ether (2 x 60 nil) and
then with ethyl acetate (2 x 60 nil). The organic phases are
collected, washed with saturated sodium chloride solution, dried over
sodium sulphate,  filtered and concentrated under reduced pressure.
The residue is purified by  chromatography on a silica column using
an ethyl acetate/cyelohexane (25/75) mixture as  eluant to yield the
expected coupling product in the form of an oil. 



20 Infrared (vv,,,-r): 2980 (vc_H,); 1726 (u(,._()). Step Br
tent-Butyl <2SR)-.5-methoxy-2-T(2RS,,38d2)-3-methoxycarbon
yUyiperidin 2-yl$- indoline-1-carboxylate 25 A mixture containing
5.40 g of tert-butyl 5-methoxy-2-[3-(methoxycarbonyl)pyridin-2-
yllindole-l-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. -40- The residue is
subsequently purified by chromatography on a silica column, using
diethyl  ether as eluant, to yield 3.65 g of the title product.
Zaa_ed (V,,,-d. 2934 1725 (uc-o). 1693 (vc_o)_ 5 PREPARATION 15:
tert-Bawl (2RS)-5-metboxy-2-p(2RS,3SR)-3-(metlsoxycarbonyl)-
piperidin-2-'l indoline-1-carboxvlate The product is obtained during
the synthesis of the compound of Step D of Preparation 14.  Infrared
(vm_j): 2936 (vc_H); 1725 (vcO), 1691 (vc_o). 10 PREPARATION 16:
tart-Butyl (2SR)-5-fluoro-2-/(2RS,3SR)-3-(methoxycarbouyl)-
piperidir-2-vll indoliue-1-carboxvlate The product is obtained
according to an analogous procedure to that described in  Preparation
14 with the replacement of 5-methoxyindole with 5-fluoroindole. Dared
(v.,,,_,): 2983 (vc_H); 1735 (vc-o). PREPARATION 17: tart-Butyl
(2RS)-5-f7uoro-2-T2R 3SR)-3-(methoxycarbonyl)- 15
piperidin-2-yllind4l Aline-1carboxylate The product is obtained
during the synthesis of the compound of Step D of Preparation 16.  



Meltihoint : 107-108C. PREPARATION 18:
tent-Butyl5-chloro-2-f3-(anethoxycarbon yl)tayridin-2-y1[indole-1- 20
carboxvlate 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. Mass
sggctroscopy: [ES i ] m/z = 409 [vl+Na]+. -41- PREPARATIDAl 19:
tert-Butyl2-A3-!methoxyearbonyl)-d-niethyl-I,4~ 6-tekahydro-
pryridire-2-yll-3-methylindole-I-carboxvlate  STEP A.
tert-Butyl3-methyl-IH indole-I-carboxvlate 5 50 g of di-tert-butyl
carbonate and then 21 g of 4-(dimethylamino)pyridinc are added to a
solution of 15 g of 3-methylindole in 180 ml of tetrahydrofuran. The
solution is stirred for  1 hour under an argon atmosphere. The
reaction mixture is subsequently hydrolysed with  water (300 ml), and
the organic phase is separated and washed with 1M hydrochloric acid
to solution and then with saturated sodium chloride solution. After
drying over sodium  sulphate and then evaporating off the solvent in
vacuo, the expected product is obtained.  Melti gpoint:_ 106C. STEP
B:11- (tert-Butyloxycarbonyl)-3-metleyl-III nndol-2-yllboronic acid
15 Under an argon atmosphere, a 1.6M solution of n-butyllithium in 6
ml of hexane is added  to a solution, cooled to -78C, of 2.1 g of the
compound obtained in the above Step in  25 ml of anhydrous
tetrahydrofuran. Stirring is maintained for 30 min. before the
addition  of a solution of 1.87 g of triisopropyl borate in 10 ml of
anhydrous tetrahydrofuran. 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 lM 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 11 N__%t2R j400MHz; DtifSO_d6~_ S (ppm) = 8.15 (sl,
2H); 8.07 (d, IH,.I = 8 Hz); 7.51 (d,  1H, J-7 Hz); 7.28 (d, I H, J=
8 Hz); 7.22 (t, 114, J = 7 Hz); 2.20 (s, 3H); 1.60 (s, 9H).  STEP C.
tert-Butyl2-/3-(rraethoxyearbonyZ~2yridire-2-yll-3-raaethyliredole-I-
cabox'late  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. -42- ~II
NIlR f4OO MHz ~DClj): S (ppm) = 8.81 (dd, 1H, J= 1.5 4.8 IIz); 8.34
(dd, 1II, J= 1.8  8.1 IIz); 8.19 (d, IH, J= 9.0 Hz); 7.55 (d,
111,J-2.1 Hz); 7.45 (dd, 1M, J= 4.8 7.8 Hz);  7.31 (dd, 1H, .1=2.1
9.0 Hz); 6.57 (s, 111); 3.72 (s, 3H); 1.29 (s, 9H). 5 STEP D:
f2-11-(tert-Butoxycarbonyl)-3 methyl-ICI indol-2-y113-<rnet
oxycarbonyl) 1  naethyllawridiniuan iodide A mixture of 1.8 g of the
compound obtained in Step C and 6.9 ml of iodomethane is  stirred at
ambient temperature for 3 days. The precipitate obtained is taken up
in diethyl  ether and filtered. The residue is washed twice with
diethyl ether, and then a final time  to with pentane. The residue is
dried in vacuo to yield the expected product. 1I1 NMR (400 _MH z;
L)MS0-d :_ 6 (ppm) = 9.46 (d, 1H, J= 6.5 IIz); 9.08 (d, 1 H, J= 8
Hz);  8.45 (dd, 1H, J= 6.5 and 8 Hz); 8.20 (d, 1I1. J= 8 Hz); 7.76
(d, I H, J= 8 Hz); 7.54 (t, III,  J= 8 Hz); 7.40 (t, 1 H, J= 8 Hz);
4.16 (s, 3I1); 3.67 (s, 3H); 2.03 (s, 3H); 1.31 (s, 911).  ST'EPE.
tert-By tyl2-13-(metho.~ycarbonvl)-J-methyl-1,4,5,6-tetralaydrp
vridin-2-y1-3_ m thylindole-f-earbox late 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/cyelohexane (30/70) mixture to yield the expected
product. Meitingpoint:_124C.  



PREPARATION 20: tart-Butyl 2-t3-(n
eethoxvearbonyl)-1-methyl-1,4,5,6-tetraltyero- pyridin-2-yIL5
mmethylindole-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. -43- H NMR N 00
MNzCDC[ S (ppm) = 8.08 (d, 1H, J  8 Hz); 7.27 (s, 1H); 7.09 (d, 1H,
J= 8 Hz); 6.26 (s. 1H); 131 (s, 3H); 3.20-3.24 (m, 2H); 2.64-2.70 (m,
111); 2.60 (s, 311);  2.40 (s, 3H); 2.28-2.32 (in, lH); 1.88-2.02 (m,
211); 1.55 (s, 9H). 5 PREPARATION 21. Methyl
(2R.S',3SR)-2-/(.Sli)-5-methoxy-l-nitrosoindolin-2-y11-1- meth yltri
peril in e-3(r)carbox elate STEPA: Methyl
(2RS,3SR)-2-((SR)-5-methoxy-I-nitrosoindolin-2-yl]viveridine-3-
carboxylaate 10 7.60 ml of trifluoroacetic acid are added to a
solution of 1.92 g of the compound of Step D  of Preparation 14 in 8
ml of dichloromethane. The mixture is stirred for 6 hours at ambient
temperature and then concentrated under reduced pressure. The residue
is taken up in  diethyl ether and the salt, which has precipitated,
is filtered off over a frit and then washed 15 with diethyl ether.
This solid is then dissolved in glacial acetic acid (9.5 ml) and
water  (9.5 ml). A solution containing 339 mg of sodium nitrite in
4.3 ml of water is then added  dropwise, at 0C, to the reaction
mixture. After stirring for 30 minutes at 0C,  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 nil). 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. Melt point.
152-153'C- 25 



STEP B. Methyl (2RS3SdR)-2-t(SIZ)-5-methoxy-l-nitrosoindolin-2-yll-1-
aethyl- pjperidine-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
-44- in small portions. The mixture is then stirred at ambient
temperature for one hour. Water  (30 ml) is then added and the
reaction mixture is rendered alkaline with potassium  carbonate.
't'he 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 5 reduced pressure. The residue
obtained is subsequently purified by chromatography on a  silica
column using an ethyl acetate/methanol (98/2) mixture as eluant to
yield the  expected product. lleltingpoznt:_ 99-100C.  10 PREPARATION
22: Methyl (2SR,3SR)-2-KISS)-1-aminoindolin-2-yil-l-mehy1-
piperidine-3-carboxylate STEP A: tert-Butyl (RS)
2-6(2SR~3SR)-3-(methoxycarbonyl)piperidin-2-yilindoline-d- 15
carboxylate 0.54 g of sodium is added in small portions to 25 nil of
methanol at 0C 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 nil 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. 



_Ifeltigpoint:_ 109C. STEP B: Methyl
(2SR,3SR)-2-((RS)-indolin-2-yllpiperidine-3-carboxyiae  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 -45-
dichloromethane (15 ml) and in water (15 ml). Potassium carbonate is
added until the pH  of the aqueous phase is basic. The phases are
separated and the aqueous phase is extracted  with dichloromethane (2
x 10 ml). The organic phases are collected, dried over sodium
sulphate, filtered and concentrated in vcacuo to yield the expected
product, which is used  5 without additional purification. Melting;
point.. 99-102C. Infrared (vcm_i): 3 353 (vN_H); 2948 and 2869
(vc_H); 1725 (vc=o); 1486 (vc-c). ST Ir Ce Metlzyd
(,Sld.3Slt)-2-I(d3S)-I-nitrosoin Bolin-2-yllpit~eridin-3-crarbox Late
10 A solution of 110 mg of sodium nitrite in 3 ml of water is added
at 0C to a solution of  0.43 g of the compound of the above Step in 8
ml of acetic acid and 8 ml of water. The  mixture is stirred at that
temperature for 30 minutes and then dichloromethane (20 ml) and
water (10 ml) are added. Potassium carbonate is then added until the
pH of the aqueous 15 phase is basic. The phases are separated. The
aqueous phase is extracted with  dichloromethane (2 x 10 ml). The
organic 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/cyclohexanc
(60/40) mixture as  eluant, to yield the expected product. 20
Meltingpoint:100-101C. STEP DMethyl 2S1 3SId)-1-methyl -I(I
)-I-nitrosoirzslolin-2-y eridine-3- carboxylote 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 Ong 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. -46- Infrared (v c111-1): 2947 to 2792 (vc_11);
1730 (vc=o); 1485 (vc-c); 1428 (vN-c)); 1154 (v(-,_N).  STEP E.
Methyl
(2S1d,3S7d-2-ILS9-1-arsaiaaoirarlolin-2-vial-rnethLi-tsatreria`irie-3
- carboxylate 5 0.19 g of zinc and 0.28 g of ammonium carbonate are
added in succession, at 0C, to a  solution of 99 mg of the compound
of the above Step in 4 ml of ethanol and 2 ml of water.  The mixture
is stirred at that temperature for 20 minutes and then filtered over
Celite  which is washed with water and dichloromethane. The phases of
the filtrate are separated. 10 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. Melti gpoint._ 122-124C. 15
PREPARATION23. Methyl
(IRS,4aSR,9aRS)-(2-benzyl-2,3,4,4a,9,9a-hexahvdro-1H-
(fcarbolin-1-yl),acetate STEPA. Methyl 6IfS)-(2-benzy12,3,4
9-tetrahydro-1H !f-carbolin-l-yl)acetate 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: Methyl
(IRS,4aSR,9aRS)-(2-benzyl-2,3,4,4a,9,9a-IiexalaErlro-lH--[3-carbolin-
l- 1 acetate 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. -47- EX4MPLE 1:
(4aSR,llca.SR,llhSR)-1-Methyl-1,2,3,4,4a,li,lla,llb-octahydro-1,6,6ta
- triazabenzofalfluoren-5-one 2.3 ml of a IM solution of borane-TIIF
complex in THE is added dropwise under a  nitrogen atmosphere to a
solution of 563 mg of the compound of Preparation I in 20 ml of  5
anhydrous THE at 0C. Stirring is maintained for 30 min. at 0C and the
reaction mixture is concentrated under reduced pressure. The residue
is dissolved in 20 ml of trifluoroacetic  acid and the mixture is
stirred for 1 hour at ambient temperature before being concentrated
under reduced pressure. The 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 10 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 a silica gel column
(dichloromethane/methanol: 9/I) 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 0C. A solution of 0.62 g of sodium
nitrite in 20 ml of water is then 15 added dropwise. After stirring
for I hour at 0C, 20 ml of dichloromethane are added,  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 0C. 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 0C 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.OM solution of
trimethyl- aluminium in hexane is added at -20C under a nitrogen
atmosphere. Stirring is maintained  



for 1 h at -20C 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. -48  Melting point:.132C.
Mass specbpn Lry (ES +, m//,): 258 (M+13)+.  Elemental analysis: C%
H% N%  Calculated. 70.01 7.44 16.33  Found: 69.79 7.64 16.13 EXAMPLE
2: (4aSR,11gRS ilbR)-l-Methyl-1,2,3,4,4a.11,lla,llb-octahydro-pyrido-
12',3':3,41yyrrolo11,2-alindol-5-one The product is obtained during
the synthesis of the compound of Example 1. 10 Chromatography on a
silica gel column (cyclohexane/ethyl acetate: 3/7) then
(dichloromethane/methanol: 95/5) allows 134 mg of the expected
product to be obtained.  MeltzngpoinC_ 157-159C Mass spectrometry (ES
+, m/z): 243 (W H)+.  Elemental anasis_ 15 C% H% N%  Calculated:
74.35 7.49 11.56  Found. 74.51 7.67 11.38 EXAMPLE 3:
(4aSR,1IaS11,1lbreS1-1-M"ethy(r)1,2.3,4,4a.11,11a,11b-octahydro-pyrid
o-- /2',3':3, 412yr'roloJl,2-alindo-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 It 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
cola in  (ethyl acetate/methanol: 9/1) allows 85 mg of the expected
product to be obtained.  Meltipoint_ 125-127C. -49- Mass spectrometry
(ES +, m/z): 243 (M+N)+. 'Chem, (intal analxsi_s.. C% H% N%
Calculated: 74.35 7.49 11.56  5 Found: 74.09 7.29 11.49 EXAMPLE 4:
f4a.SR,11aSR',11bR5)-5-Oxo-3,4,4a,5,6, 1 11,11a,llb-octahydro-2H
1,6,6a-triazabenzolalfluoresr-l-yi)facetonitrile  0.1 ml of
bromoacetonitrile and 0.5 g of potassium carbonate are added at
ambient  temperature to a solution of 351 mg of the compound of
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 0C. 0.51 g of zinc and 0.75 g
of 15 ammonium carbonate are added in succession and the reaction
mixture is stirred at 0C 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.  Melting
oint:_ 223C. !Class spectrometry (ES +, m/z): 305 (M+Na)'.  Elemental
unglysis._ 



C% H% N%  25 Calculated: 68.06 6.43 19.84  Found: 67.93 6.38 19.75
-50- EXAMPLE 5: (4aSItllaSR,11bRS)-l
Alivl-1,2,3,4,4a,11,l1a,llb-octahydro  pyrido/2'.3 ':3 4/pyrrolo2,2-a
indol-5-one Trifluoroacetic acid is added at ambient temperature to a
solution of 80 mg of the  compound of Preparation 5 in 3 ml of
dichloromethane. The mixture is stirred at ambient  5 temperature for
6 h. The reaction mixture is concentrated under reduced pressure. The
residue is taken up in dichloromethane and water. Potassium carbonate
is added until the  pH of the aqueous phase is basic. After
separation of the phases, the aqueous phase is  extracted with
dichloromethane. The organic phases are collected, filtered and
concentrated under reduced pressure. Chromatography on a silica get
column 10 (eyclohexane/ethyl acetate: 1/1) allows 36 mg of the
expected product to be isolated.  lleltinpoint._ 145C. Mass
spectrometry_(ES +, m/z): 291 (M+Na)~.  Elemental ana-111 si_s_ C% H%
A%  is Calculated: 76.09 7.51 10.44  Found: 75.84 776 10.33 EXAMPLE &
(4aSRIIaRSHbSR2 -I-AIAI-1,2,3,4o4alllla lab-ooCh hydro- py?rido 2J
3.3,,4 ivrrolo11,2-alindol-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. Meltipoirzt._
163C. Mass spectrometry (ES +, m/z): 291 (M+Na)' .  Elemental
anO-111M_ C% H% N%  25 Calculated: 7609 7.51 10.44  



Found: 7600 7.61 10.37 -51  EXAMPLE 7: 04aSR,IIaS/t,IlbRS)-I-Methyl-I
23.4,4cs,I1,11a,llb-acPra dro- gryrtdol2 ;3
`:3,41pyrrololl,2-alindol-5-one The product is obtained according to
the procedure of Example 4, with the replacement of
brontoacetonitrile with iodomethane. 5 Chromatography on a silica gel
column (ethyl acetate/methanol: 98/2) allows 124 sng of  the expected
product to be obtained. Melting point.: 23 1 C. Muss spectrometry (ES
+, m/z): 537 (2M+Na)'; 280 (MNa)'.  Elemental annlysis_ 10 C% H% N%
Calculated: 70.01 7.44 1633  Found.- 70.08 7.56 1630 EXAMPLE 8.
(OresR,7IrasR,l1bRSD-l,2,3,4,4aa,ll.lla,ilb-Octahydro-1,6.6a-triaza-
benzalalfluoren-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
0C. The  mixture is stirred at 0C 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 -20C  under a nitrogen atmosphere. 1.2 ml of 2M
trimethylahuminium solution is added to that  solution. The reaction
mixture is stirred at -20C 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. Potassi um 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. -52- Chromatography on a silica gel column (ethyl
acetate/methanol: 9/1) allows 158 mg of the  expected product to be
obtained. Meltipoint.: 211 C. Mass spectrometry-(ES +, m/z): 266
(M+Na)+; 244 (M+ H)' .  5 Elemenial anajysis_ C% H% N%  Calculated:
69.11 7.04 17.24  Found: 68.89 7.21 17.11 EXAMPLE 9. (4aS&
11aS11,11bRS)-1,2.3.4,4a,11,1Ica,llb-(r)ctahydropXrido(2',3':3,4J- to
yyrrololl,2-alindol-5-one A mixture of 0.99 g of the compound of Step
A of Preparation 4 and 2.22 g of potassium  carbonate in 25 ml of
acetonitrile is refluxed for 48 h. 20 nil of water are then added and
the phases are separated. The aqueous phase is extracted twice with
dichloromethane. The  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. Melti:point:. 194-196C. Mass
spectrome4 y (ES +, m/z): 251 (M+Na)' ; 229 (M+H)+.  Elelmental
anaIsis 20 C% H% N%  Calculated: 73.66 7.06 12.17  Found: 73.41 7.77
12.19 EXAMPLE 10:
/(4aSR,11aSR.I]bRS)-5-Oxo-3.4,4a.11.1la,lib-hexahydro-2&&5H
pjridol2',3'e 3,4/pyrro1oll.2-a/indo1-I-p(Jacetonitri1e 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 -53- acetate. The organic
phases are combined, dried over sodium sulphate. filtered and
concentrated under reduced pressure. Chromatography on a silica gel
column (ethyl  acetate/cyclohexane: 6/4) allows 85 mg of the expected
product to be obtained.  Mellingpoint: 172-173C. 5 Mass spectrometry
(ES +, mlz): 290 (M+Na)+.  Elemental analysis.: C% H% N%  Calculated:
71.89 6.41 15.72  Found: 71.79 6.50 15.66 10 Ali6l'Ll 11:
(4uSld,I1aRS,PfbftS)-1-Methyl-1,2,3.4.Ora,11.lla.1!b-octalzyrlrar-~yr
lrler- f2C3 .3,4)wrrolofl,2-alindol-5-one A solution of 0.26 g of the
compound of Preparation 7 in 5 ml of THE is added at ambient
temperature to 76 mg of a 60% sodium hydride suspension in oil in 5
ml of THE under a  nitrogen atmosphere. The mixture is stirred at
ambient temperature for I 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  THE and
4 ml of water. 100 rng 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.
Mcltingpnint_ 135-136C. 25 Mass spectrometry (ES +, ni/z): 265
(M+Na)-; 243 (M-{ 11)'.  Elemental analysis.: 



C% 11% N%  Calculated: 74.35 7.49 11,56  Found: 74.18 7.61 11.43 -54-
EXAMPLE 12: (4raSlt~ddaSj1b
)-1-(2-Hydroxyethyl)-d,2,3,4,4rc,ld.dda,dlb-octa- hydropyridol2.3',
3,4fpyrrolofl,2-afindol-5-one The product is obtained according to
the procedure of Example 10, with the replacement of
bromoacetonitrilc with bromoethanol. 5 Chromatography on a silica gel
column (ethyl acetate/methanol: 93/7) allows 75 mg of the  expected
product to be obtained. Meltiigpoint._ 158-159C. Mass spectrometry
(ES +, m/z): 295 (M+Na)+.  Elemental analysis 10 C% H% N%
Calculated: 70.56 7.40 10.29  Found: 70.69 7.43 10.20 EXAMPLE 13:
(4aSR,11aSR,ldbRS)-1-Prop-2-yny1-1.2.3, 4.4a, 111]q , llb-octaltydro-
pyridof2`,3'e3,41pyrrolofl,2-gfl dol-5-one 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 he obtained. Melting paini.149C. 20 Mass
Spectrometry (ES +, m/z): 289 (M+Na) '.  Elemental analvsis_ C% H% N%
Calculated: 76.66 681 10.52  Found. 76.68 6.89 10.46 -55- 



EXAMPLE 14.
(4aSR.11'aSR.l]6IZ.S)-]-[2-(Pipericdin-]-yDetdeyl!-1,2.3,4,4a,]l.lla
]lbw  oetahyrdrotryricdap2  3':3 4 rrodo12-a7indod-5-orte 0.16 ml of
triethylamine and then 0.06 ml of mesyl chloride are added at 0C to a
solution  of 154 mg of the compound of Example 12 in 5 ml of
dichloromethane under a nitrogen  5 atmosphere. The mixture is
stirred for 30 min. at 0C and then for I h at ambient temperature
before adding 10 ml of saturated sodium hydrogen carbonate solution.
After  separation of the phases, the aqueous phase is extracted twice
with dichloromethane. The  organic phases are combined, dried over
sodium sulphate, filtered and concentrated under  reduced pressure.
The residue is dissolved in 5 ml of acctonitrile and 0.17 ml of
piperidine 10 is added. The reaction mixture is stirred at ambient
temperature for 48 h. Water is added.  After separation of the
phases, the aqueous phase is extracted twice with dichloromethane.
The organic phases are combined, dried over sodium sulphate, filtered
and concentrated  under reduced pressure. Chromatography on a silica
gel column (dichloromethane/- methanol: 93/7) to obtain 63 mg of the
expected product. 15 Meltingpoint:124C. Mass spectrometry (ES +,
m/z): 362 (M+Na) ; 340 (M+H)'; 255.  Elemental analysis C% 11% N%
Calculated: 74.30 8.61 12.38  20 Found: 74.17 8.65 12.30 EXAMPLE 15:
(3aS"R,6aR.S,]OcRS)-4-PropyI-(3a,4,5,6>6a,10c-hexahydro)-3H-1.4,I0b.-
triazafduoratathen-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 THE at 0C. The solution is stirred for 30 minutes at  0C
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 (CI12C12/CH3OII 97/3) allows 120 mg
of the expected product to be obtained.  



Meltngl?oint.: 187C. -56- Mass spedr_omelry (ES1 +, m/z): 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. (3aRS,10bSR,IOcRS)-3-Pr-opyt
2,3,3a,4,IOh,10c-hexahydro-1H-benzo-
Pbftryr'idof2,3,4-,ghlpyrrolizin-5-one 9 mg of 60% sodium hydride are
added at 0C to a. solution of 65 mg of the compound of  Preparation
10 in 2 m1 of anhydrous "I'HF. After stirring for 30 minutes at 0C,
the solution  10 is 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 tng of the expected product to be obtained. 15 Mellti gpoint._
103C. Mass spectr wnetvy (ESI +, m/z): 257.1 (M + II)' ; 279.1 (M +
Na)+.  Elemental analysis C% H% N%  Calculated: 74.97 7.86 10.93  20
Found: 74.89 7.96 10.79 EXAMPLE 170
(3aRS,6aSR,10cRS)-4-Protryl-3a,4,5,6,6a.10c-fteurr&dro-3H 1<4,IOb-
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 0C. The reaction  25 mixture
is stirred for 20 min. at 0C. 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
pressure. Flash -57- chromatography on silica gel (cyciohexane/ethyl
acetate: 7/3) allows 70 mg of the  expected product to be obtained.
llgeltipoint:- 98C. Mass spectrmnetry (ESI -F, miz): 272.2 (M + H)`.
5 Elemental analEsis_ C% H% N%  Calculated: 70.82 7.80 15.49  Found:
70.73 7.79 15.23 EX4t11ELE 18: (3aRS,6aRS,JOclt
J-4-fyQpyl-3aa,4,56,6a,1 Oc-hexT hydro-311-1,4,l0b- t0
triazaafluoranthen-2-one 365 ml of 2M trimethylaluminium solution in
hexane are added to a solution of 90 mg of  the compound of
Preparation 13 in 3 ml of anhydrous diehloromethane at -20C. The
solution is stirred for lh 30 without controlling the temperature and
is then diluted with  2 ml of anhydrous dichloromethane. The reaction
mixture is stirred for 12 h at reflux, 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:.143C. Infrared (v,n_u): 3254; 3133 (v N_H); 3004 (v
c_H); 2952; 2924; 2905; 2870 (v c_H); 1636  (v c0); 1607 (v cam);
1459; 1443 (S c_H); 1362; 1348 (v c_N). Elemental analvyis: C% 1I% N%
25 Calculated: 70.82 7.80 15.49  Found: 70.73 7.91 15.34 -58- 



E%AMPLEI9: 64aSR11at2S,11bSP -J -All
o)-9-methoxy-1,2,3,4,4a,11,11a,11b- octahdro-p rido
2'3:341pvrrolo(1,2-alindol-5-one STEP 1: tert-Butyl
(2Sf)-5-methoxp-2-l(2RS,3311)-1-allyI-3-(methoxycarbonyd)-
iveridin-2-yllindoline-l-carboxylate 5 4.46 g of potassium carbonate
and 1.68 ml of allyl bromide are added at ambient  temperature to a
solution of 2.52 g of the compound of Preparation 14 in 20 ml of
acetonitrile. The mixture is stirred at ambient temperature for 12
hours and then water  (30 ml) is added. The phases are separated and
the aqueous phase is extracted with ethyl 10 acetate (3 x 25 ml). The
organic phases are collected, dried over sodium sulphate, filtered
and concentrated under reduced pressure to yield the N-allyl compound
in the form of an  oil. infrared (vcm_1): 2933 (vc_H); 1728 (vc-o);
1692 (vc-o). 15 STEP 2: tert-Putpl (fRS
5-methox.,-2-1(2SR,3Sll)-1-addvl-3-(methoxycarbonyd)-
piperidin-2-yllindoline-l-earboxylate 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. 1n7%oYed (vc,,,_i):
2931 ("c_H); 1730 (VC-O); 1692 (vc_o). -59- STEP 3:
(4aSA,IlaRS,11b.S1t1-1-A11y1-9-metloxy-1,2,3,4,4a,11,dla,llb-octahydr
o- pyridof2.3'. 3,&vrroIoLJ,2-afindqI-. -one 9 ml of trifluoroacetic
acid are added to a solution of 2.48 g of the compound obtained in  



s Step 2 in 9 ml of dichloromethane. 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. The phases are separated and the aqueous phase is extracted
with  dichloromethane (2 x 20 ml). The organic phases are collected,
dried over sodium 10 sulphate, filtered and concentrated under
reduced pressure. The solid obtained is filtered  and then washed
with pentane and finally recrystallised from a pentane/diethyl ether
mixture to yield 1.52 g of the expected product. eltingpoint.198-199
C. 15 EX4MPLE20:
4aSR,Hall,S,IlbSR)-9-MethM-I-propyi-1,2,3,4,4a,11,11a.11b-
octabydrrir/o 2 53'r3,41pyrrolofl,2-allaadol 5-one 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. Melting point.. 170C. -60- EXAMPLE
21:6 aSRIjaRS I IbSR -_9-Melho -1-meth 4-123 44al I I I a 11b
,,,oetahydro-pyrido g3':3vrrolo7,2-a/indot-5-one STEP 1: Mixture of
(4aSR,11 aRS,ll bSR)-9-methoxy-1,2.3,4,4x,11,11 a,11 b-octa 5
hvdropyrido/2'.3':3,4/pyrrolo/l.2-a/indol-5-one and (4aSR,IlaSR 11
-9-methoxY-,  12,3.4,4a,11,1
da,llb-octahydropyrido/2'.3':3,4/pyrrolo/1,2-a/indoi--5-one A
round-bottomed flask containing 0.45 g of the compound of Example 19,
40 mg of 10%  palladium-on-carbon, 0.2 ml of glacial acetic acid and
1.60 ml of water is refluxed for  10 12 hours. After cooling, the
reaction mixture is filtered over Celite which is washed with 



dichloromethane (50 ml) and with water (80 ml). After neutralisation
of the reaction  mixture by means of potassium carbonate, the phases
are separated and the aqueous phase  is extracted with
dichloromethane (2 x 50 ml). The organic phases are then collected,
dried  over sodium sulphate and evaporated under reduced pressure.
The mixture of the two 15 diastereoisorners (inseparable) is purified
by chromatography on a silica column using a
dichloromethane/methanol (95/5) mixture as eluant. STEP2:
(4iS'R,IIan11bSR)-9-Methoxy-1-rnethyl-1,2,3,4.4a,11,I1a,]lb-octahydro
- Syrido/2' 3 `:3,41pgrrolo/1,2-alindal-5-one 20 821al 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 reerystallised from a pentane -
diethyl ether  mixture. -61- Meltingpoint:_ 178C. EXAM1`PLE22:
(4aSR,11aSR,11b )-9-Metkosy-1 metiay!-1,2.3,4,4~qIda1lgIIb- g jgjj
drotwrido 2',3':3,4lpryrrolofl,2-alindol-5-one 5 The compound is
obtained during the synthesis of the compound of Example 21 at the
end  of the chromatography step on a silica column using an ethyl
acetate/methanol (95/5)  mixture as eluant. The expected product is
then reerystallised from a pentane -diethyl  



ether mixture. 10 Welti gpoint:164C. E.X4MFLE23:
(4gSR,11aSR,11bRS)-9-Metboxy-1,2,3,4,4a,1l,ldre,llb-octal  rido
23:3>41PUrolofl,2-alias 1-5-one 15 15 ml of trifluoroacetic acid are
added to a solution of 3.70 g of the compound of  Preparation 14 in
15 ml of dichloromethane. The reaction 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.
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. Melti point. 187C.  25 EXAMPLE
24: (4aSIt,IlaSR,11bj )-9-Fluoro-1,24, 4a,11,11a,llb-octahydro-
plyridof2',3':3,4lpwrrolofl,2-alindol-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 -62- basic pH is obtained.
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 resulting residue is then  dissolved in freshly
distilled tetrahydrofuran (10 ml) and subsequently added dropwise, at
5 ambient temperature and, under an argon atmosphere, to a 60%
suspension of 320 mg of  sodium hydride in freshly distilled
tetrahydrofuran (15 ml). The mixture is stirred at  ambient
temperature for 3 hours 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 10 under reduced pressure.
The residue obtained is purified by chromatography on a silica
column using an ethyl acetate/methanol (95/5) mixture as eluant, and
then finally  recrystallised from a pentane/diethyl ether mixture to
yield the expected product. Medti point 231 C. 15 EXAMPLE 25:
(4aSR,I]aSR,11bRS)-9-Fleagro-d-methw!-1,2,3.4,4a,11,11ea 11b-
octrzLavdropyridof2 33'Jjj1rvrroloJca,lindol-5-one An aqueous 37%
formaldehyde solution (0.42 ml) is added at ambient temperature to a
solution of 1.47 g of the compound of Preparation 16 in 40 ml of
acetonitrile. The solution  20 is stirred at ambient temperature for
40 minutes and then acetic acid (4 ml) is added. After stirring for
10 minutes, 280 mg of sodium borohydride are added in small portions.
The  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, 'I he 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 dichlorornethane (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 -61-
column using an ethyl acetate/methanol (95/5) mixture as eluant, and
subsequently  recrystallised from a pentane/diethyl ether mixture to
yield the expected compound. NZelti point.. 158C. 5 EXA~hp E 26r
(4aSIi.11aI~511b1{5)-9-duoro-l-sraethyl-1g2,3,4,4a,1l,dd~,llb- octal
ydro-5H-pyrido02'.3'.3,4/pvrrolofl.2-alindol-5-one 



An aqueous 37% formaldehyde solution (0.17 ml) is added at ambient
temperature to a  solution containing 618 mg of the compound of
Preparation 17 in 20 ml of acetonitrile.  10 The solution is stirred
at ambient temperature for 40 minutes and then acetic acid (2 ml) is
added. After stirring for 10 minutes, 115 mg of sodium borohydride
are added in small  portions. The mixture is then stirred at ambient
temperature for one hour. Water (15 ml) is  subsequently added and
the reaction mixture is rendered alkaline with potassium  carbonate.
The aqueous phase is extracted with ethyl acetate (3 x 10 ml) and
then the 15 organic phases are collected, dried over sodium sulphate,
filtered and concentrated under  reduced pressure. The residue
obtained is subsequently dissolved in dichloromethane  (3 ml) and
trifluoroacetic acid (3 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
(10 ml) and water (15 ml). Potassium carbonate is then 20 added until
a basic pH is obtained. The phases are separated and the aqueous
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.
-64- EXAMPL_E27:
(4aSRIIaSR,llbRS)-9-Chloro-l-methfi-1.2,3,4,4a.il.lla,llb-
octaltydropyridn/2 `,3':3,4/yyrrolofl,2-a/indol-5-one STEP 1:
tart-13aatyl
(2SR)-5-chloro-2-/(2RS,3SJ-3-(met.hoxycarbonyl)piperidiae-2- 5
yllindoline-I-carboxvlate 



A mixture of 4 g of the compound obtained in Preparation 18 and 4.24
g of 5% rhodium on  alumina in 40 ml of glacial acetic acid is
stirred at ambient temperature under a hydrogen  pressure of 16 bars
for 16 It. The reaction mixture is then filtered over Celite. The
filtrate is 10 concentrated under reduced pressure and the residue is
taken up in dichloromethane and  water. Potassium carbonate is added
until the pH of the aqueous phase is basic. The phases  are separated
and 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 then
purified by chromatography on silica gel with diethyl ether  15
containing 2% of methanol to yield the expected product. MM%lass
spectroscopy- [ES +] m/z = 417 [MVl+Na]+; 395 [M+H]' STEP 2:
tare-llaatyl (2SR)-5-chloro-2-((2RS,3SR)-3-f'methoxycarb(r)
-1-anethyl- pilreridira-2-yl)indoliaae-l-carboxydate. 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 Ong 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 magnesium 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. 30 Mass spectroscopy- [ES+] m/z = 409
[M+H]+ -65- STEP 3.
(4aSRI]aSR11bRS)-9-Chdoro-l-naethy11,2,3.4.4a,I1,1/a,llb-octaahvdro-
Pyridot2'.3':3 41tryrrolo(1.2-alindol--5-one Trifluoroacetic acid (20
ml) is added at ambient temperature to a solution of 769 mg of the  5
compound obtained in the above Step in 20 ml of dichloromethane. The
mixture is stirred  at that temperature for 18 It before being
concentrated under reduced pressure. The residue  



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 organic phases are collected, dried over magnesium 10
sulphate, filtered and concentrated under reduced pressure. The
residue is purified by  chromatography on silica gel with
dichloromethane containing 1% of methanol to yield the  expected
product. Melt ingpoint.: 272C. 15 EXAMPLE
28:9-Chloro-l-methyl-1,23,4-tetrahydrooyrido(2',3':3,41,pyrrolof12_
a/indol-5-one STEP 1:
t2-t1-(tert-Butoxyearbonyl)-5-chloro-dH-indol-2-y/L -
_3-(methoxycarbon -1- neethyljyridinium 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. The 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. Mass spectrpscohv_ [ES+] m/z  401 [M-I]' STEP 2:
tert-13atvl5-chloro-2-13-(methoxvcarbonyi)-1-methyl-1.4.5,6-tetrahydr
onyridin_  2-yllindole-l-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 -66- for 3 h. The mixture is then filtered over
Celtic 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. 1'hc residue obtained is  purified by chromatography on a
silica column eluted with an ethyl acetate/cyclohexane 5 (30/70)
mixture to yield the expected product- 



Melting ppinr:. 109'C. STEP 3:
blethyl2-(5-chlor(r)-17~iazdol-2-yP)-1-araePhyf 1,4,5;6-eetaahvdao
rtsy adarae=3- carboxlate 10 Trilluoroacetic acid (7 ml) is added to
a solution of 583 mg of the compound obtained in  the above Step in 5
ml of dicholoromethane. The mixture is stirred for 6 It at ambient
temperature and then concentrated under reduced pressure. The residue
is taken up in water  and dichloromethane. Saturated potassium
carbonate solution is added to render the 15 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 is purified by
chromatography on a silica column eluted with an  ethyl
acetate/cyclohexane (30/70) mixture to yield the expected product.
Meltingpf int-.176C.  20 STEP 4r9-Chloro-1-methyl-
,4-tetrahydroyvrido.f2,3'.'3,41nyrrolo/1,2-a]andol-5-one  't'here 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 vacua. 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. Melting point:-176C. -67- EXAMPLE 29:
(4aSR,IIbRS1-9-Chloro-1-methyl 1,2,3,4,4a.11b-hexahydro r
of2'3':3.4/pyrrolof1,2-a/indol-5-one 5 194 mg of sodium
cyanoborohydride are added in small fractions at ambient temperature



to a solution of 168 mg of the compound of Example 28 in glacial
acetic acid. The solution  gradually loses its colour and is stirred
for thirty minutes. The acetic acid is evaporated off  and the
residue is taken up in water and then rendered alkaline with
saturated potassium  carbonate solution and, finally, the aqueous
phase is extracted with ethyl acetate. The crude 10 product is
purified by chromatography on a silica column eluted with an ethyl
acetate/cyclohexane (30/70) mixture to yield 146 mg of the expected
product. The latter is  is recrystallised from a petroleum
ether/pentane mixture. Meltingpoint:. 1 18C. 15 EXAMPLE 30:
(4aS1f,l1aI1S dlblbS)-9-ClaLor(r)-1-aneP d-T.243.4,4a.11,lla,llb-
(r)cfahydropyri4o(2' 3':3,4/pryrrolo/1,2-a/indod-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.
Meliipoint. 164C. EXAMPLE 31: 9-Chloro-12
3,4-tetrahydropyrido/2',3':3,4/pyrrolo/1,2-altndol-5-one  30
Trifluoroacetic acid (8 nil) 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 -68- concentrated
under reduced pressure. The residue is taken up in water. Saturated
potassium  carbonate solution is added to render the aqueous phase
alkaline. The latter is extracted  with 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 



5 (30 ml). Aliquat-336 (0.13 mmol) and 28.4% sodium hydroxide
solution (30 ml) are then  added. The mixture is stirred for 24 h at
ambient temperature. The phases are separated and  the aqueous phase
is extracted with ethyl acetate. The organic phase is dried over
magnesium sulphate and then evaporated in vacuo. The crude product
issubsequently  purified by chromatography on a silica column eluted
with an ethyl acetate/cyclohexane 10 (30/70) mixture to yield the
expected product. Finally, the latter is recrystallised from ethyl
acetate. Melting point: 233 C.
EX4MPLE32:I-Methyl-1,2,3,4-tetrahydropyridoj
,3`.3.4ftryrrolo(1,2-adirrdol-5-'one  5 Trifluoroacetic acid (4 ml)
is added to a solution of 795 mg of the compound obtained in  Step D
of Preparation 1 in 7 ml of dichloromethane. The mixture is stirred
for 20 It at  ambient temperature, then concentrated 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); Aliquuat-336
(0.03 mmol) is added and then 28.4% sodium hydroxide solution (20
in!) 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.
Melting_point: 202C. -69- EXAMPLE 33:
(4aSR,11bk3'}-I-Mcthyt-1,2,3,4,4a,llb-hexahvdrgpyrido/2,3:3.4-
trvrrolofl,2-a/indol 5-one 



Sodium cyanohorohydride (390 mg) is added in small fractions, at
ambient temperature, to  5 a solution of 296 mg of the above compound
in glacial acetic acid. The solution gradually  loses its colour and
is stirred for 30 min. The acetic acid is evaporated off, the residue
is  taken up in water and then rendered alkaline with saturated
potassium carbonate solution  and finally 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 (50/50) 10 mixture to yield the expected product.
The latter is recrystallised from a petroleum  ether/pentane mixture.
Melting point:. 92C. EXAMPLE 34:
I,2,3,4-1'etrahydroyridof2',3':3,4/pyrrolo11,2-alindol-3-one  15 STP
1:
tent-lBaetyl2-f3-(rnetl:oxycarbonyl)-1,4.5.6-tetralaydropyridin-2~:d
iredole-1- carboxylate 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/cyelohexane (30/70)
mixture to yield the expected product. 25 Melti point 170C. STEP 2:
1,2,3,4-Tetrahydrot~yrid~2',3 `:3,4lpvrrolofl,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 -70- alkaline. The latter is extracted with ethyl
acetate. The organic phases are collected, dried  over sodium
sulphate and concentrated under reduced pressure. The residue so
obtained is  dissolved in 30 ml of ethyl acetate. Aliquat-336 (0.10
rmmol) and then 28.4% sodium  



hydroxide solution (25 ml) are added thereto. The biphasic mixture is
stirred for 16 h at 5 ambient temperature. The phases are separated
and the aqueous phase is extracted with  ethyl acetate. The organic
phase is dried over magnesium sulphate and then evaporated in  vacuo.
This is added at ambient temperature to a suspension of 53 mg of
sodium hydride in  6 ml of tetrahydrofuran. The mixture is stirred
for three hours and then hydrolysed, and the  aqueous phase is
extracted with ethyl acetate. After evaporation, the crude product is
10 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 ethyl  acetate. Melti
point.: 284C. 15 EXA MPLE35:I,11 Diaatethy!-1~23,
-tetrahydroyyeirZrrf2`,3':3,41nyr olof!,2-aAinclal-5- one
Trifluoroacetie 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 rnl) and then 28.4% sodium  hydroxide solution (20 ml) is added
at 0C. 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.  111elting
point:.182C. -71- EXAMPLE36:
(IISR,IIaRSj-III-1limethyl-1,2,3,4,11,11x-hexahLdrop'rido- (2
`3':3,41pyrrololl,2-adindol-S-one 



450 mg of 5% rhodium on alumina are added to a solution of 400 mg of
the compound of  5 Example 35 in 60 ml of ethyl acetate. The mixture
is stirred at ambient temperature under  normal hydrogen pressure for
22 h. The reaction mixture is then filtered over Celite and the
filtrate is concentrated under reduced pressure. The residue is
purified by chromatography  on a silica column eluted with an ethyl
acetate/eyelohexane (50/50) mixure to yield the  expected product.
Finally, the latter is recrystallised from a diethyl ether/ethyl
acetate  10 mixture. Melii gpoint-188C. EX4t~PLE 37
(4aSR,11bRS)-I,11-llimethyi-1,2,3,4 da 11b-hexahydroaryrido- /2` 3'3
4/awrrofopl 2-alindol-5-one 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. Mehiigpoint:_ 104C.  25
EX4MPLE 38: 1,9-Dimethyd
1,2,3,4-tetrahydrorvyrido12',3':3,4/wrroloh,2-a]indol-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. Mel6ingpoint-
214C. -72- EXAMPLE 39: (4aSR,11 bRS)-1, 9-Dime j1yi-1,2,3,4,4a,11
b-hexahvdropyrido- 



[ 2', 3'.3,4/pyrrolo/1,2-a/indol-5-one 5 The compound is obtained
according to the same procedure as that described in  Example 37,
with the replacement of the compound of Example 3.5 with the compound
of  Example 38. IMeltipoint:_ 132C 10 EXAMPLE 40:
(11aRS)-l,9-Dimethyl-1 x3,4,11,11a-hexahydrooyrido[2',3':3,4/-
pyrrolo/1,2-a]indol-5-one The compound is obtained according to the
same procedure as that described in  Example 36, with the replacement
of the compound of Example 35 with the compound of  15 Example 38.
The residue so obtained is purified by chromatography on a silica
column eluted with an ethyl acetate/cyelohexane (50/50) mixture to
yield the compound of  Example 39, and then with ethyl acetate to
yield the expected compound, n felling point _I 85 C. 20 EXAMPLE 41:
1Lethox-1-methd 12 3,4-tetrahydro-pyrido2 3'.3,41pyrroloLr2-
a/indol-5-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,11bdtS)-9-Methoxy-l-methyl-1234,4a,11b-hexahydroprida_
/2',3':3,41p rrrolo/1s2-alindol-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. -73- EXAMPLE 43 and EXAMPLE 44:
(4aS,I1a1:I1bS)-1Added-1,2,3,4,4a,11,11a,11b-
octahydropvridol2C3':3,41pyrrolo11,2-afijLdol-5-one and
(4aR,11aS,llbld)-1-addyd- 12 3 4
4a,11,lla,Ilb-octahydropyridol2',3':3,4Ipyrrodo11,2-alindol-5-one S
The compounds of Examples 43 and 44 are prepared by separation of the
racemic mixture  



obtained in Example 6 by applying the following operating conditions:
Analytical HPLC, CHIRALPAK AD-H column (amylose
tris(3,5-dimethylphenyl- 10 carbamate) 4.6 nun X 150 mm, 5m;
semi-preparative IIPLC, CHIRALPAK ADH column  (amylose
tris(3,5-dimethylphenylearbamate), 10 mm X 250 mm, 5m. Solvent:
heptane/isopropanol/0.2% triethylamine.  Retention time: 9.9 minutes
and 12.2 minutes. 15 EXAMPLE 45 and EXAMPLE 46:
(4aS1laS,llbR)-I-tklethyd-I,23,4,4a,11,11a,11b- octahydropyrido2,31
,3,41pyrrolo/1,2-alindol-5-one and (4aE,11aR,11bS)-I-nzethyl-
),2,3,4,4a,11,11 a,l d b-octahydropyridof2',3'.3.4Ipyrrodo11,2-a
Jindol-5-oaae 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 ([a]p = +20) and 6.0 minutes ([a]o = -20).
EX4MPLE47. (4aSR,llaRS,11bSR)-1, 2, 3,4.4a.!I,lla,llb-Octa drop ry
irdo- 25 12,3 ':3,41eyrrodo11,2-alindol-5-one 134 mg of 10% Pd/C are
added to a solution of 140 mg of the compound of Example 6 in  150 l
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 or 10 is obtained before being _74_  extracted again with
dichloromethane (3 x 30 ml). The organic phase is dried over sodium
sulphate, filtered and concentrated under reduced pressure to yield
the expected product.  The latter is recrystallised from 2 ml of
ethyl acetate. Melting point:176C.  5 EX4MPLE48r
TS)-ill.Ila-DihvdropEridoL2,3`-3,4lpErrololl,2-aLindol- -one
Trifluoroacetic acid (5 ml) is added to a solution of 861 mg of the
compound obtained in  



Step 1 of Example 34 in 5 ml of dichloromethane. The mixture is
stirred for 24 h at 10 ambient temperature and then concentrated
under reduced pressure. The residue is taken up  in water and
dichloromethane. Saturated potassium carbonate solution is added to
render  the aqueous phase alkaline. The latter is extracted with
dichloromethane and ethyl acetate.  The organic phases are collected,
dried over magnesium sulphate and concentrated under  reduced
pressure. The crude product so obtained is dissolved in
tetrahydrofuran before 15 being added to 328 mg of a sodium hydride
suspension in 10 ml of tetrahydrofuran at  ambient temperature. The
mixture is stirred for 4 h. Water is then added and the aqueous
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. Melting point:_168C. EXAMPLE 49: t
aSR.I1aSR.1d6RS)-9-.Metlaoxy-1-methyl-1,2L3,44a,11xlla,lib-
octahydro-1,6,6a-trlazabenzolalflaaoren-5-one  25 591 mg of zinc and
869 mg of ammonium carbonate are added at a temperature of 0C 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 0C 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 -75- concentrated under reduced
pressure. The residue obtained is subsequently purified by
chromatography on a silica column using an ethyl acetate/methanol
(95/5) mixture as  eluant to yield the expected product. I_vf7t
gpoint:_ 195-197C. 5 41 PLE50:
(4aS18,11a1?5,1160-1-h4ethy1-1.2,3,4Loa,11,11a>IIb-octahyriro-1,6,~ra
- triaziabenz~alllnoren-5-one 



0.33 ml of a 2M trimethylaluminium solution in hexane is added to a
solution of 80 mg of  the compound of Preparation 22 in 10 ml of
methylene chloride under a nitrogen  atmosphere at -20C. The mixture
is stirred for one hour at -20C 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. Mass spectrometry (ESI +, m/-7): 280 (M+Na, 100%); 258 (M+H,
6%); 150 (7%).  EX4MPLE 51 and EXAMPLE 52:
(4a.S,11aS,11blt)-1-Metbyl-1,2,3,4,4a,I1,11a11b-
octahydroyyridol2,3':3,41pyrrolo11.2-alindol 5--one and
(4aR,11al1,11bS)-1-methyls 20
1,2,3,4,4a,11,lla,11b-octahydrovyridol2',3':3,41pyrrolo11,2-a
ndol-5-one The compounds of Examples 51 and 52 are prepared by
separating the racemic mixture  obtained in Example 7. Mehl points:
168 and 169C. EXAMPLE 53: (3aRS,10bSR,10cRS)-3-Benzyl-2,3
3a,4,14b,10c-hexahydaobenzo- 25
Iblpyrido/2,3,4rnhlpyrrollzin-5(187)-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. -76- Mgltln2Points_ 139C. PHARMACOLOGICAL STUDY OF
COMPOUNDS OF THE INVENTION  EXAMPLE A : Induction of tyrosine
hydroxylase 5 An investigation is made among the compounds for the
capability of bringing about an  increase in the tyrosine hydroxylase
(TH) protein in the locus coeruleus (I.C) in the brain  of the Balb/C
mouse. The 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 IICI), 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  -80C.
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. -77- TABLE I
Measurement of the amount of T H in the various LC sections, numbered
from 1 to 8  in the posterior-to-anterior direction, after i.p.
administration (20 mg/kg) The results are expressed in %, relative to
the mean value of the control group' 1 2 3 4 5 6 7 8  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 61 59 50 33 17 9 5  EX. 10 58 50 49 47 34 26 18 1  Ex. 15
79 75 72 79 33 27 7 5  Ex. 17 73 72 56 38 34 36 13 3  Ex.19 49 48 55
50 21 15 6 9  Ex. 24 51 71 63 55 44 33 6 3  Ex.27 55 67 54 46 26 29 3
5  



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 18  'animals 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 TII induction observed does not proceed by way
of affinity for receptors -78- customarily affected by psychotropic
compounds, such as alpha adrenergic receptors (type  a2), 5HT
receptors (type 5HT2A) or dopaminergic receptors (types D1 and D2).
Some compounds exhibit an affinity for sigma (a) receptors (H.-and:
haloperidol) or  muscarinic (M) receptors that is not insignificant.
5 TABLE II % inhibition a2 5HT2A D, D, M a  concentration (M) t0'
10-s 10"' 10' 10' 10' 10' 10' 10' 10 to- to- 3 84 3) ~ Example 9
Example 19 - C - 10 36  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 20M 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 or the BBB. EXAMPLE D : Predicted
metabolic stability The predicted metabolic stability is tested by
incubation of the compounds at a  concentration of ] 0-'M in the
presence of mouse, rat or human hepatic microsomes  20 (0.33 mg of
prot/ml). After addition of NADPH (nicotinamide adenine dinueleotide
phosphate, reduced form), samples are taken at 0, 5, 15, 30 and 60
minutes. The enzymatic -79- reaction is stopped using methanol (V/V).
The protein is precipitated by centrifugation and  the supernatant is
analysed by LC-MS-MS. Good metabolic stability of the compounds makes
it possible to envisage treatment per os.  TABLE III 5 % metabolic
stability predicted using hepatic microsomes  Mouse Rat Human
Example 3 61 31 59  Example 8 86 52 80  Example 47 99 5 86  EXAMPLE E
Pharmaceutical eta position Preparation formula for 1000 tablets each
containing a dose of 10 mg Compound of Example 8
.....................................................................
...............l0 g  Hydroxypropylcellulose
.....................................................................
.................. 2 g  10 Wheat starch
.....................................................................
..................................10 g 



Lactose
.....................................................................
......................................... 100 g  Magnesium stearate
.....................................................................
......................... 3 g  Talc... ..... ...... -- ...........
.........................................................
..................... 3 g -80- CLAIS  3. Compound of formula (I): RI
R 6  (Rv)n a RZ R'  RN  a\ SY R  x R4 Rs  wherein: a b  - X
represents CO or -N-CO I ,  Rio Ri represents a hydrogen atom, a
group linear or branched (C i-C6)alkyl, linear or branched
(CI-C6)aminoalkyl, linear or branched (CI-C6)hydroxyalkyl,
aryl-(CI-C6)alkyl in which the  10 alkyl moiety may be linear or
branched, R2 represents a hydrogen atom, a group linear or branched
(CI-C6)al kyl, linear or branched  (CI-C6)arninoalkyl, linear or
branched (Ci-C6)hydroxyalkyl, or Rl and R2, together with the carbon
atoms carrying them, form a carbon-carbon bond,  R3 represents a
hydrogen atom, a group linear or branched (Ct-C6)alkyl, linear or
branched  15 (CI-C6)aminoalkyl, linear or branched
(CI-C6)hydroxyalkyl, R4 represents a hydrogen atom, a group linear or
branched (CI-C6)alkyl, linear or branched  (C1-C6)aminoalkyl, linear
or branched (CI-C6)hydroxyalkyl, 



or R3 and R4, together with the carbon atoms carrying them, form a
carbon-carbon bond, -81- R5 represents a hydrogen atom, a linear or
branched (C1 -C6)alkyl group,  R6 represents a hydrogen atom, a
linear or branched (C1-C6)alkyl group, R7, Rg represent a hydrogen
atom, a group linear or branched (C1-C6)alkyl, aryl- (Cl-C6)aikyl in
which the alkyl moiety may be linear or branched, linear or branched
5 (CZ-C6)alkenyl, linear or branched (C2-C6)alkynyl, a linear or
branched (Ci-C6)alkyl chair, substituted by one or more hydroxy,
cyan, linear or branched (('i-C6)alkoxy, NR13R14, a  linear or
branched (Ci-C6)alkenyl chain substituted by the same substituents as
those  defined for the alkyl chain, or a linear or branched
(Ci-C(,)alkynyl chain substituted by the  same substituents as those
defined for the alkyl chain, 10 or, either R5 and Rg, together with
the carbon and nitrogen atoms carrying them, form a  heterocycle
having 5, 6 or 7 ring members, optionally substituted by a group R12,
or R6 and R7, together with the carbon and nitrogen atoms carrying
them, form a  heterocycle having 5, 6 or 7 ring members, optionally
substituted by a group R11, 15 it being understood that of necessity
one, but only one, of the two groupings "R5 and R8" or  "Ri, 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 R11, R9 represents hydrogen, halogen, linear or branched
(Ci-C6)alkyl, linear or branched  (('1-C6)alkoxy, hydroxy, cyan,
nitro, linear or branched (C1-C6)polyhaloalkyl, NRr5R16, or  20 a
linear or branched (Cl-C6)alkyl chain substituted by one or more
halogens, one or more  hydroxy, linear or branched (C1-C6)alkoxy, or
NR15R16, n represents an integer 0, 1, 2, 3 or 4, R10 represents
hydrogen, linear or branched (C1-C6)alkyl, linear or branched
(C2-C6)- alkenyl, aryl-(Ci-C6)alkyl in which the alkyl moiety may be
linear or branched, linear or -82- branched (C1-C6)polyhaloalkyl, or
a linear or branched (Ci-C6)alkyl chain substituted by  one or more
halogen atoms, one or more groups hydroxy, linear or branched
(C1-C6)- 



alkoxy, or NR15R16, R11, R12, which may be identical or different,
represent a -COOT or -- CH20-IJ group  5 wherein T and U, which may
be identical or different, represent a hydrogen atom or a  linear or
branched (Cl-C6)alkyl group, R13, R14, which may be identical or
different, represent a hydrogen atom or a linear or  branched
(Ci-C6)alkyl group or, together with the nitrogen atom carrying them,
form an  optionally substituted heterocycle having from 4 to 8 ring
mernbers optionally containing a to double bond in the heterocycle
and optionally containing in the ring system a second  hereto atom
selected from an oxygen atom and a nitrogen atom, R15, R16, which may
be identical or different, represent a hydrogen atom or a group
linear  or branched (C1-C6)alkyt, linear or branched (C2-C6)alkenyl,
their enantiomers, diastereoisomers, 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-g
h]pyrrolizin- 5(1H)-one, -
pyrido[3',2':4,5]pyridazino[1,6-a]indol-5(6H)-one, 20 -
6-methylpyrido[3',2':4,5]pyridazino[1,6-a]indol-5(611)-one, -
6-methyl-1,2,3,4-tetrahydropyrido[3',2`:4,5]pyridazino[1,6-a]indol-5(
611)-one,  -
(4aR,12bR)-6-methyl-1,2,3,4,4a,12b-hexahydropyrido[3',2':4,5]pyridazi
no[I,6- a]-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,l0b-dihydro[1,2,3]triazolo[4',5':3,4]pyrrolo[1,2-a]indol-
4(111)-one,  do not form part of the invention. - 83  aryl means a
phenyl or naphthyl group, both groups optionally being substituted by
one or  more halogen atoms. nitro, amino, linear or branched
(C-C6)alkyl or linear or branched  (C-C6)alkoxy groups, a heterocycle
having 5, 6 or 7 ring members means a saturated or unsaturated
monocyclic  



5 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 hctcro atom selected from an oxygen atom and a
nitrogen atom, there 10 may be mentioned, without implying any
limitation, pyrrolidine, piperidine, azepane,  piperazine and
morpholine, wherein those heterocycles may optionally be substituted,
including on the second nitrogen atom of piperazine, by one or more
identical or different  groups selected from linear or branched
(C1-C6)alkyl, linear or branched (C-C6)hydroxy- alkyl, linear or
branched (Ci-C6)alkoxy-(Ct-C6)alkyl and linear or branched
(Ci-C6)amino 15 alkyl in which the amino moiety may optionally be
substituted by one or two identical or  different linear or branched
(C i-C6)alkyl groups, a, [3, y and 8 mean the chiral centres that may
be present in the compounds of formula (1).  their enantiomers and
diastereoisomers and also addition salts thereof with a  20
pharmaceutically acceptable acid or base. 2. Compounds of formula (1)
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 RI, R2, R3 and R4 each  25
represent a hydrogen atom, their enantiomers and diastercoisomers and
also addition salts  thereof with a pharmaceutically acceptable acid
or base. -84- Compounds of formula (I) according to claim 1, wherein
R, and Rz, together with the carbon atoms carrying them, form a
carbon-carbon bond, their enantiomers and  diastereoisomers and also
addition salts thereof with a pharmaceutically acceptable acid or
base. 5 5. Compounds of formula. (I) according to claim 1, wherein R3
and R4, together with the  carbon 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. 1. Compounds of formula
(I) according to claim 1, wherein R9 represents a hydrogen or  15
halogen atom, or a linear or branched (CI-C6)alkyl or linear or
branched (CI-C6)alkoxy  group, their enantiomers and diastereoisomers
and also addition salts thereof with a  pharmaceutically acceptable
acid or base. S. Compounds of formula (I) according to claim 1,
wherein R5 and Rs, 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 R6 and R7, 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: -85- (4aSR, l I aSR, I
I bRS)-1-methyl-1,2,3,4,4a,11, I I a,1 I
b-octahydropyrido[2',3':3,4]pyrrolo- [1,2-a]indol-5-one, (4aSR, I I
aRS, I IbSR)-1-allyl-1,2,3,4,4a,11,1 la, I I
b-octahydropyrido[2',3':3,4]pyrrolo[l,2- a]indol-5-one, 5
(4aSR,1IaSR,1lbRS)-l-methyl-1,2,3,4,4a, 11,11
a,1lb-octahydropyrido[2',3':3,4]pyrrolo- [1,2-a]indol-5-one, (4aSR,11
aSR,11 bRS)-l,2,3,4,4a, H j I 1 a, 1 1
b-octahydro-1,6,6a-triazabenzo[a]fluoren-5-one,  (4aSR,1 l aSR,1 l
bRS)-(5-oxo-3,4 4a,11,11 a, I I b-hexahydro-2H, 5H pyrido
[2',3':3,4]- 



pyrrolo[1,2-a]indol-l-yl)acetonitrile, 10
(3aSR,6aRS,1OcRS)-4-propyl-(3a,4,5,6,6a,1Oc-hexahydro)-3H-1,4,1Ob-tri
azafluoranthen-2- one, (3aRS,6aSR, I OcR S')-4-propyl-(3 a,4,5,6,6a,
I Oc-hexahydro)-3 H--1,4,1 Ob-triazafluoranthen-2- one, (4aSR, t1
aRS, l l bSR)-1-allyl-9-methoxy-1,2,3,4,4a, 11,11 a,1 I
b-octahydropyrido [2',3':3,4]- 15 pyrrolo[1,2-a]indol-5-one, (4aSR,1
I aSR, 11bRS)-9-fluoro-1,2,3,4,4a, l 1, l Ia, l l
b-octahydropyrido[2',3':3,4]pyrrolo[ 1,2- a]indol-5-one,
(4aSR,11aSR,11bRS)-9-chloro-l-methyl-1,2,3,4,4a,11,1la,llb-octahydrop
yrido- [2',3':3,4]pyrrolo[ 1,2-a]indol-5-one, 20 1,9-dimethyl- I
,2,3,4-tetrahydropyrido[2',3':3,4]pyrrolo[ 1,2-a]indol-5-one, (11
aRS)-1,9-dimethyl-1,2,3,4,11,11 a-hexahydr-opyrido
[2',3':3,4]pyrrolo[ 1,2-a]indol-5-one,  (4a,5,1 l aR, I l
bS)-1-allyl-1,2,3,4,4a,11, i t a, I
lb-octahydropyrido[2',3':3,4]pyrrolo[ 1,2-a]- indol-5-one,
(4aR,IlaS,llbR)-1-allyl-1,2,3,4,4a,11,1Ia,I
h-octahydropyrido[2',3':3,4]pynolo[1,2-a]- 25 indol-5-one, (3aRS,1
ObSR,10cRS)-3-benzyl-2,3,3a,4,10b, I
Oc-hexahydrobenzo[b]pyrido[2,3,4-gh]- pyrrolizin-5(110-one, (4aS,1 I
aS, I I bR)-l-methyl-1,2,3,4,4a,11,1I a, I I
b-octahydropyrido[2',3':3,4]pyrrolo[ 1,2- a]indol-5-one, 30
(4aSR,11aRS,lIbSR)-1,2,3,4,4a,11,1la,Ilb-octahydropyrido[2',3':3,4]py
rrolo[1,2-a]indol- 5-one, -R6- (4aR,l l aR,11
hS)-1-methyl-1,2,3,4,4a, I l ,11 a,1 l
b-octahydropyrido[2',3':3,4]pyrrolo[ 1,2- a]indol-5-one, their
enantiomers and diastereoisomers and also addition salts thereof with
a  5 pharmaceutically acceptable acid or base. 11. Process for the
preparation of compounds of formula (I), characterised in that there
is  



used as starting material a compound of formula (II): RI R6 (R9)n ,R,
R; R  N  N R8  R;, R Me02C 5  Rr  wherein R1, R,, R3, R4, R, R6, R7,
R8, R9 and n are as defined for formula (I), Ra represents 10 a
hydrogen atom, a nitroso, amino or tert-butyl carboxylate group,
which compound of formula (11) 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
(ha), a particular case of the  compounds of formula (I): RI Rs R  R2
R3 (R9)f NR12 (Ia)  N X R4  wherein R1, R2, R3, R4, R6, R7, R9, R2
and n are as defined for formula (I), -s7- characterised in that
there is used as starting material a compound of formula (III): 6
(R9)n \ (lll), 



N Boc  wherein R6, R9 and n are as defined for formula (1) and Boc
represents a tort-butyl  carboxylate group, which is reacted with
triisopropyl borate in anhydrous medium to yield  a compound of
formula (IV): R6  (R9)n B(011)2 (IV),  N Boc  wherein R6, R9, n and
Boc are as defined hereinbefore, which is reacted with a compound  of
formula (V): Br N R12  McO2C 10 wherein R12 is as defined for formula
(1), in the presence of a base and
tetrakis(triphenylphosphine)palladium to yield a compound of  formula
(VI): R6 Rlz  (RAl (VI),  Boc CO2Me wherein R6, R9, R12, n and Hoc
are as defined hereinbefore, -88- which compound of formula (VI) is
subjected, - either to an alkylation reaction with a compound of
formula (VII):  R'7-Hal (VII), wherein R'7 has all of the meanings
given for R7 as defined for formula (I) with the  5 exception of a
hydrogen atom, and Hal represents a halogen atom, to yield a compound
of formula (VIII): R6 R' 10  N R72 



/ N (VIII),  Boc CO,Me wherein R6, R'7, R9, R12, 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): R6 R' 7 (;) N Rtz
Boc CO2Me  wherein R6, R'7, R9, R12, nand 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 trans stereochemistry: R6 R1  ~ I \ H 7 , N Rtz
(Rq) Y (X):  N fi 1  Boc 1i  15 CO2Me  wherein R6, R'7, R9, R17, n
and Boc are as defined hereinbefore, y and 8 are as defined for
formula (1) and Hy and H8 have trans stereochemistry, which is
subjected to a deprotection -89- reaction in the presence of
trifluoroacetic acid to yield a compound of formula (XI). 6 W7  H N
RLz  (R9)" N (XI),  



H H  CO2Me  wherein R6, R'7, R9, R12 and n are as defined
hercinbefore, 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 (Iat), a particular case of the  compounds of
formula (I): R1 6 R  H  (R)" NR12  v N Y (Ial),  6 O H wherein R6,
R7, R9, R12 and n are as defined hereinbefore and R1 and R2 are as
defined for  formula (I), 10 - 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 (trans, cis) and
(cis,cis)  stereochemistry, respectively: R6 H R12 R6 II 12  HHN
IIIIN  (Rq) 7 (Rv)n N N  H H  Boc CO2Me Boc CO ,_Me (XIIa) (XLlb)
-90- wherein R6, R9, R12, n and Boc are as defined hereinbefore, (3,
y and S are as defined for  formula (I) and Hp and H7 have trans
stereochemistry in the compound of formula (XIIa)  



and cis stereochemistry in the compound of formula (XIIb) and II,,
and H6 have cis  stereochemistry in the compounds of formulae (XIIa)
and (XIIb), 5 which compounds of formulae (XIIa) and (XIIb) are: (r)
reacted with a. compound of formula (VII) as defined hereinbefore, in
the presence of a  base, to yield compounds of formulae (XIIIa) and
(XI1Ib): R' R' 7 R6 R12 R6 R12 IIHNl HHNT  (R9)~<:]C p Y (R9)~ r  N N
H 1 H Boc CO7Me Boe CO2Mc  (XIIIa) (Xlllb)  wherein RE" R'7; R9, R12,
n and Boc are as defined hereinbefore, 10 which compounds of formulae
(XIIIa) and (XIIlb) are: (r) placed in the presence of
trifluoroacetic acid to yield compounds of formulae (I.2) and
(XIVb), compounds of formula (I) being a particular case of the
compounds of  formula (I): W R'7 R  R6 R12 R6 12 H HN H I N  R9)<:CN
(9),1 r  R s \ N H  II H CO2Me  O (Ia2) (XIVb)  15 wherein R6, R'7,
R9, R12, and a 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 (h,), a particular case of the compounds  of formula (I): -91
R12  RVHN (Rv)" wherein R6, R'7, R9, R12, and n are as defined
hereinbefore, or which compound of formula (Xlfla) is: ^
alternatively placed in the presence of sodium methanolate in
methanol to yield a  5 compound of formula (XV): : 7  R6 Riz  / H H N
(R9)n (XV)  N fi Boc H  CO2Me  wherein R6, R'7, R9, R12, 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 (I24), a particular case of the compounds of formula (I):
R6 \ R12  / II II N (Rv)" Y (la4) ,  N fi H  10 O wherein R6. R'7,
R9, R12 and n are as defined hereinbefore,  or which compound of
formula (XITa) is: 



(r) alternatively subjected to the same conditions as the compounds
of formulae (XIIIa) and  (XIIIb) to yield a compound of formula
(XVI): -92- R6 R12  H II (R9)I Y (XVI) ,  N II H CO,Me  wherein R6,
R9, R12 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): R6
H R12  H H N (R9)" j r (XVII),  N s NO H CO~2Me  wherein R6, R9, R12
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 (Ias), a
particular case  10 of the compounds of formula (I): R'7  R6 ~ Rlz
IIHN (R9)" P Y (Ias)  N s N H  H  O 



wherein R6, R'7, R9, R12 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 (Ia6), a particular case of the compounds
of formula (I): -93- R6 H R12  HHN (R9)I (la6) ,  N H  0 wherein R6,
R9, R12 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 (Ia7),
a particular case of  5 the compounds of formula (I): R'  R6 \ 7 R12
HH` ii (R9)n N (1a7) ,  N 1F  wherein R6, R'7, R9, R12 and n are as
defined hereinbefore, which compounds of formulae (fat) to (Ia7)
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 (lb), a particular case
of [lie  compounds of formula (1): 



RI Rn  (Rq)II NR R8 (lb)  s N R_  X Rq  15 wherein R1, RR, R3, R4,
R5, R8, R9, R, i, X and n are as defined for formula (1), _y4_
characterised in that there is used as starting material a compound
of formula (XV III): /-Rii  CHZCH NH2 (R9). (XV Ill) ,  H wherein R9,
R1I and n are as defined hereinbefore, which is reacted with methyl
cyanoacetate in the presence of Pd/C in glacial acetic acid to  5
yield a compound of formula (XIX): RI J  NH  (R9)[, (XIX) N CO2Me
wherein R9, R, and n are as defined hereinbefore, which is reacted
with a compound of formula (XX): R"7 - Clio (XX), 10 wherein R"7 has
all of the meanings given for R7 as defined for formula (I) with the
exception of a hydrogen atom, followed by reduction with sodium
borohydride or sodium  eyanoborohydride to yield a compound of
formula (XXI): 



Rn  N-R'7  (R9). (XXI),  \ N H CO2Me wherein R9, R, I 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_
which compound of formula (XXI) is: - reacted with a BH; THE complex
in THE and then dissolved with trifluoroacetic acid to  yield
compounds of formulae (XXIIa) and (XXIIh) having (trans, cis) and
(trans, trans)  stereochemistry, respectively: R11 R1  H N-R' H -R'
7 7 - (R9)n H (R9)In / N H / N II  CO2Me H CO2Me  5 (XXIIa) (XXIIh)
wherein R'7, R9, R11 and n are as defined hereinbcfore, and Ha, and
Hp have trans  stereochemistry in the compounds of formulae (XXIIa)
and (XXIIb) and HR and H" have  cis stereochemistry in the compound
of formula (XXIIa) and trans stereochemistry in the  compound of
formula (XX11b), 10 which are dissolved in a mixture of acetic acid
and water and a sodium nitrite solution to  yield compounds of
formulae (XXIIIa) and (XXlllb): Rn Ru  N-R'7 H N-R'7  cc\H ~g r.,,,
II 



,  N H NO CO2Mc NO CO,Mc  (XXIIIa) (XXIIIb)  wherein R'7, R9, R11 and
n are as defined hereinbefore, which are placed in the presence of
ammoniunn carbonate and zinc to yield compounds of  15 formulae
(XXIVa) and (XXIVb): -96- Rif R1 H H  N-R' 7 N-R 7  (R9)" H (R9) H N
H N II NH CO2Me Ix~I CO2Me  z  (XXIVa) (XXIVb)  whcrein R'7, R9, R11
and n are as defined hcreinbefore, which are subjected to a
cyclisation reaction in the presence of sodium hydride or
trimethylaluminium dissolved in hexane to yield compounds of formulae
(ib1) and (1h2),  5 particular cases of the compounds of formula (I):
Rif R11  II H  N-R'7 N-R'7 (R9). I 3 Y H (R~)n  N H N IH \ N N  (lb)
0 (Ib2) O  wherein R'7, R9, R11 and n are as defined hereinbefore, or
which compound of formula (XXI) is: 



- alternatively reacted with di-tert-butyloxycarboxylic acid
anhydride and dimethylamino- 10 pyridine to yield a compound of
formula (XXV): Rif  N-R'7 (XXV),  (R9),, N Boc CO,Me wherein R'7, R9,
R11 and n are as defined hcreinbefore and Boc represents a tert-butyl
carboxylate group, which is subjected to a reduction reaction in the
presence of platinum _97_  oxide and hydrogen to yield compounds of
formulae (XXVIa) and (XXVIb) having (cis,  cis) and (cis, trans)
stereochemistry, respectively: Rif Rif  H N-R17  (Rs)~ Y H (R9) H ; H
N H Roc CO2Me Boc CO2Mc  (XXVIa) (XXVIb)  wherein R'7, R9, Rif, 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 (XXVIIb): Rii Ru
H N-R'7 N--R7  (Rv), H (R9)JI Y  



\ II I H CO z Me CO2Me  10 (XXVIIa) (XXVIIb)  wherein R'7, R9, R11
and n are as defined hereinbefore, which are: (r) either subjected to
a cyclisation reaction under the same conditions as the compounds of
formulae (XXVVa) and (XXIVb) to yield compounds of formulae (I63) and
(Iea), a  15 particular case of the compounds of formula (1): -98- lI
RIl H H  N-R'7 R'  a / I cx y ~ ~~.  ) Y H (Rg) H  N H \ N H (1b3) O
(Ib^) O  wherein R'7, R9, Rll and n are as defined hereinbefore, (r)
or subjected to the same conditions as the compounds of formulae
(XXIIa) and (XXIIb)  to yield compounds of formula (XXVIIIa) and
(XXVTHb): Rif Rl l  H N-R'7 N-R'7  (R9) a Y H (R<)" Y.,,I IH n ~  N H
N H NO CO 2 Me NO CO2Me  (XXVilla) (XXVIIIb)  5 



wherein R'7, R9, RI I and n are as defined hereinbefore, which are
subjected to the same conditions as the compounds of formulae
(XXIIIa) and  (XXIIIb) to yield compounds of formulae (Ib;) and (6),
a particular case of the  compounds of formula (I): Rll Rl  H H
N-R'~ N-R'7 v a Y,  ( R ~, H (Rg)" N \ H N H  N 10 (Ib5) 0 (lb 6) 0
wherein R'7, Ry, RI1 and n are as defined hereinbefore, -99- which
compounds of formulae (Ibl) to (166) 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. 5 14. Pharmaceutical compositions comprising as
active ingredient at least one compound  according to any one of
claims I 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  t o diseases, and in the
palliative treatment of Parkinson's disease, and for adaptation to
stress. 






