-1- New triazabenzo[ a] napht ho[ 2, 1, 8- edeJazaul ene conpounds, a process

for their preparati on and pharnmaceutical conpositions containing them

The present invention relates to new

tri azabenzo[ a] napht ho[ 2, 1. 8- cde] azul enelconpounds, 5 to a process

for their preparation and to pharmaceutical conpositions containing

them The Iiteratur ReRlPMisiRszOUIRIHIB [2XNBTEN G S710én COMAING

exhi biting an eburnane structure, thls ei ng the case espeC|aIIy

with the patent specificatiom PR egssAgn tIgaRpragaraion deal s wit h

vi ncam ne (nethyl (3a,

14p, 16a) - (14, 15- di hydr 5 BRHICsHlical SEmRENESRs confaining thell ) ate) and

conpounds thereof with regard to their vasodllatory properties. The

10 Patent Applications FR 2 433 528 and FR 2 381 048 present new

20, 21- di ndhepresent lav@ﬁpnéeléféﬁﬁb%ﬁmglaén@n@n@]rn@b@ﬁ{Z hsde gy ippncapppaynds,

287 8 pte e

pat ot ApS § EaPEnORBYPRERAd T RRR U AR TRAL RS GRTRANANR: tLhe

nodified in the 14- and 15-positions of the eburnane skel eton. The

Pat ent lication EP 0 563 916 descri pes

111- i ndoIA(%R‘éy]é‘leE?ﬁ‘@fé aPe¥Kieh oXHRTTAES cf‘éﬁ%‘BEﬁd%f compgwaisqsZhibiBer 48 ¢ ShupzAne

they are Jel, iRe SLPLARGH ét@ﬁ’tes LdiRBRRVES 4&f54 583, which
S rnazﬁllscgl i fﬁ@%seoés LOgP ? i 3, whic

val uabl e prope tles I'n pa ticu t hey have been

found to dealponkninchmisalnechyl Vo040, mﬁan}&@lléedlhy/c&otmrlqshmej ¢hpdramepiresid-
i nducers. Mrre specifically, the resent i nventjan rel tes to

conpounds cgboxdptal pad (CIOWPOUIF@IS hR??)Oﬁ wrth yegargay thetp vasqdiptory é’”?&e“ﬁiﬁ The
1P 1R6 XpRAL R Bhcaths MR™BIFA 508 and FR 2381 048 present new 20,21-dinoreburn-

amenine compounds and the Patent Application EP 0 287 468 presents new 17-aza-20,21-

dinoreburnamenine compounds. The Patent Application EP 0 658 557 describes eburnane
compounds modified in the 14- and 15-positions of the eburnane skeleton. The Patent

Application EP 0 563 916 describes 1 H-indole-cyclohexanecarboxamide compounds.
15 Besides the fact that they are new, the compounds of the present invention have very
valuable pharmacological properties. In particular, they have been found to be powerful

selective or non-selective tyrosine hydroxylase inducers.

More specifically, the present invention relates to compounds of formula (I):

(Rl O)m

@,

20 wherein:



-2- Rl represents a hydrogen atomor a |inear or branched
(C-C(,)al kyl group, a linear or branched (Cl-GC6)al ni noal kyl group
or a linear or branched (Cl-C6)hydroxyal kyl group, K2 represents a
hydrogen atom 5 or R and R7, together-dith the carbon atons
carrying them forma carbon-carbon bond, R3 represents a hydrogen

atom R r repr %ﬁﬂé&ﬁcs@ﬁ@k{‘ﬂlﬁf@ﬁg& alo@b104 liBea®t Bnckdd (0, &d1k@rgroup, a linear
branched (C3-C6)al grou a |linear or branched (Cl-C6)anm noal k

y
group, a Ilneaﬂﬁdﬁwﬁ$9® @e@@wmﬂmﬁﬂwigE@?HVdH@%?thVBH@ﬁé f,-Gaphydroxyalkyl
aryI-(CI-C6)aI§% ]group in which the alkyl noiety is linear or
branched, or a e%drocycloalkyl (G -0C6)al kyl group in which the al kyl
noiety is linear or branched, or R3 and R4, together with the carbon
atons carrying them forma car bon- car bon bond, 15 - R3, R6, R-1 and
Rs, which may B%H?H@ﬁﬁﬁ%%hWB?aHWﬁWErent represent, each

LooeE ;o (R SO i R B M R A ston

i mno group, - H&Adyepresents a hydrogen or hal ogen atom or an
optionally substituted, linear or 20 branched (Cl-C6)al kyl group, a
|l i near or branched (G -C6)al koxy group, a hydroxy group, a cyano

group, a nitfo}%ﬁ@gﬁmﬂﬁs%hﬁﬁ q{?granched (C -C6) pol yhal oal kyl

group or an am no group (opti y substituted by one or two |inear
or branched (Cl-06)alkyl(s), Ilnear or branched (C2 Co6) al kenyl (s),

it being possi e for the kyl s and al ken e identic r
it Tar ont) 55 1 FPESsH ATOrORR el SoRoTRnAT TEST O DR GrCoaliy
represent, eac fgrangﬂ ea?elﬂgﬁf‘tdrYbf&Bchetdh@Cﬁ@p@fmn(ﬁlﬁ}y dgregﬁ'n aOfind2@! §98nched
atomor a linear or branched (Cl- group, -
10 (C1-Ce)hydroxyalkyl group, an aryl (C1 -Cg)alkyl group in which the alkyl moiety is
~linear or branched, or a heterocycloalkyl-(C;-Ce)alkyl group in which the alkyl
moiety is linear or branched,

or R; and Ry, together with the carbon atoms carrying them, form a carbon-carbon

bond,

15 - Rs, R, ‘R7 and Rg, which may be identical or different, represent, each
independently of the others, a hydrogen atom
or a pair of geminal substituents (Rs and R and/or R; and Rg) form an oxo, thioxo

or imino group,

- Ry represents a hydrogen or halogen atom or an optionally substituted, linear or
20 branched (C-Cg)alkyl group, a linear or branched (C;-C¢)alkoxy group, a hydroxy
group, a cyano group, a nitro group, a linear or branched (C;-Cg)polyhaloalkyl
group or an amino group (optionally substituted by one or two linear or branched
(C1-Ce)alkyl(s), linear or branched (C;-Cg)alkenyl(s), it being possible for the

alkyls and alkenyls to be identical or different),

25 - Ry and Ry, which may be identical or different, represent, each independently of

the other, a hydrogen or halogen atom or a linear or branched (C;-Cg)alkyl group, a



| i near or branched (Cl-C6)al koxy group, a hydroxy group, a cyano
group, a nitro group, a linear or branched (G -C6)pol yhal oal kyl
group or an amno group (optionally substituted by one or two |inear
or branched (C1-C6)al kyl (s), linear or -3oranched (C2-C6)al kenyl (s),
it being possible for the alkyls and al kenyls to be 5 identical or

different), n nepiesenbsciR (CRLEBSxREIBEEM ﬁ}y@@;cy $roupch Wsintegrolp, dlnitro
2, 3 or 4, mrepresents an integer between and 2 inclusive (0, 1

or 2), p repreé@mﬂs arinept ofeprapdreden- @@aﬁthOﬂhﬂlggnveoxam i group

3). X represe / t

or an optionalRé& H#g?d?g (?Pyﬁggprorggﬁgﬁb %ﬁg&%f?fg%?%ﬁ%§ﬂﬁgégﬁ%ﬁm
an 0pti onal |y $whshéd '@@?@@aﬂdeﬁﬁ@d’) ar bding pokile (fo2-1¢ a)kalskeny blkegyloup, be
an | -(CGi-C6)al kyl group in which the alkyl noiety is |inear or
branc ed, or adanfigday dffergithnched (O - C6) pol yhal oal kyl group, to
their enantioners, diastereoisorners, N-oxides, and also to addition
salts thereof mﬁth a 15 pharnaceutically acceptable acid or base, it
bei ng under st oadepragdnts @ariptegbkiydtwamahsndhinatuglvedD Ky 2, §oodp i n whi ch

t he al kyl group denotes a linear or branched chain of I to 6 carbon
atons and the aryl group denotes an optionally substituted phenyl or

napht hyl groquégrésQﬁs mt %eef?@%&m@@qjlélﬂsﬁéjé@srl'o}%ed when

referring to |Iin ran al kyl,  linear or branched
(C2-Co6) al kenyl or aryl al kyl groups means that these groups nmay he

substituted by one or nore halo roups

hydr oxy, Ilneaprﬂﬁeyﬁﬁs%ﬁ@ﬁ@ﬁgﬁ %%§¥§¥EH§§“ﬁ 359ﬁ53>08t|0gally
substituted by one or two |dent|cal or different, linear or branched
(C1-Co6)al kyl groups), a, h, ¢ and d denote the chiral centres which
may possi bl y- b& ppasens aigroupféReonpounds of formula (1). 5 Anmong the
phar maceutical |y acceptabl e acids there nay be nentioned, w thout

i mpl yi ng
10 - Ry, represents a hydrogen atom or an optionally substituted, linear or branched

(C-Co)alkyl group, an optionally substituted, linear or branched (Cz—Cé)alkenyl'
group, an aryl-(C;-Ce)alkyl group in which the alkyl moiety is linear or branched,
or a linear or branched (C;-C¢)polyhaloalkyl group,

to their enantiomers, diastereoisomers, N-oxides, and also to addition salts thereof with a

15 pharmaceutically acceptable acid or base,
it being understood that:

arylalkyl means an aryl-alkyl group in which the alkyl group denotes a linear or branched
chain of 1 to 6 carbon atoms and the aryl group denotes an optionally substituted phenyl or

naphthyl group,

20 the expression "optionally substituted” when referring to linear or branched (C;-Ce)alkyl,
linear or branched (C,-Cg)alkenyl or arylalkyl groups means that these groups may be

substituted by one or more halogen atoms, by one or more groups hydroxy, linear or



any limtation, hydrochloric acid, hydrobrom c acid, sulphuric acid,
phosphoric acid, acetic acid, trifluoroacetic acid, lactic acid,
pyruvic acid, malonic acid, succinic acid, glutaric acid, fumaric
acid, tartaric acid, maleic acid, C|tr|dla0|d ascorbic acid, oxalic
acid, methanesui phonic acid, canphorlc acid etc.. 10 Anpong the

“phar maceutbraadhky (@cegpillaliyeobagtso (bgtichalinysubgitoradt byowneae, orwivtdddintical or
inplying any limtation, sodium hydroxide, potassium hydroxide,
trlethylaﬁh @anEH@H@ﬁPVPQﬁQlec@ ol ggousl  An advant ageous

enbodi ment relates to compounds of fornula (1) wherein X represents a
group NR12 wherein R12 represents a hydrogen atom 15 Anot her

advant ageoi,lb enhdidersit theedhatab sertties exdighomay powibly be prdsent(id thorven@iunds of
R, Rz, qd 4 each represent a hydrogen atom Another particul ar
enbodlnentOG?u “invention relates to conpounds of fornula (1) ‘
wherein R1 and R2, together with the carbon atons carrying them form
a carbon-carbon bond. 20 R9 advant ageously represents a hydrogen or
hal ogen auhmpngEmQﬂmﬂdmﬁmﬁaﬂ@wanma@éoa@ﬁyﬂﬁathwwdpnegéhmﬁéywymnm@mpWﬁ@

atom Preferred of the. i nti.on onpounds, of . formul a

(1) "wher eii SEHERETR BTl ety EiBSiF Aeilt SIFRERAHE: Rebuil o Jneric
R8) form aRidoxXQfedeaRtic -seid, ARCNRId, RATEVIE WbAl nﬁﬂ@ﬁ@'a@iﬂn%u&ﬁm& hgid, glutaric
invention relates to conmpounds of formula (| wherein R5 and R6 each

repr esent agidnyidmayeracat, otartane aclde malpic afid.geitiinakids searbicuatit.s oxaiz acid,
and Rg) for n.oore especially, the invention

rel ates td"¢ %E%ﬁﬁ@%g%?“&é?ﬂﬁﬁﬁﬂ%T? §ich are:” 5 0

(5aRs, 12aSR, 12bSR, 12¢SR)-7-chloro-2,"'), 4,5, 5a. 10,1

1, 12a, 12b, 12c- decahydr o-

| H, 1P+ 3a AgBong themhammtrsnoei aqaw%[oases gre gy Peuperioped.opshoyt implying

o S N B B TR

H) - di one, Igsine etc..
(12aRsS, 12bRS) - 7-chl oro- 2, 3, 12a, 12b-tetrahydro- 1 H, 4H 3a, 9b, | | -

An advantageous embodiment relates to compounds of formula (I) wherein X represents a

group NR,; wherein Rj; represents a hydrogen atom.

15 Another advantageous embodiment relates to compounds of formula (I) wherein Ry, Ry, R3

and Ry each represent a hydrogen atom.
Another particular embodiment of the invention relates to compounds of formula (I)
wherein Ry and R,, together with the carbon atoms carrying them, form a carbon-carbon
bond.

20 Ry advantageously represents a hydrogen or halogen atom.

Rjo and R;; advantageously each represent a hydrogen atom.

Preferred compounds of the invention are compounds of formula (I) wherein each pair of

geminal substituents (Rs and R, and Ry and Rg) form an oxo group.



10 triazabenzo[ a] napht ho[ 2, 1, 8- cde] azu] ene- 10, 12(511, 1111) -di one, (r)
(5aRS, 12aSR, 12bSR, 12cSR) - 2, 3, 5a, 12a, 12b, 12c- hexahydro-1 H, 4H 3a, 9b, 11-
triazabenzo[ a] napht ho[ 2, 1, 8 cde] azul ene-]0, 12(511, 1111)-dionc, a

(5aS, 12aR, 12bR, | 2¢cR) - or -9 -

(5aR, ] 2aS, 12bS, 12c¢8) - 2, 3, 5a, 12a, 12b, 12c- hexahydr o

1H, 4H 3a, 9b. 11- triazabenzo[a]naphtho[2 1, 8-cde] azul ene- 10, 12(5H, 1
H)-dione 15 (enantiorner (t), (5aR I2aS | 2h8, 12c8) - or

(5aS, | 2aR, Anasier 1Q@Ryulzr smbaditEat PPHh JeveanEmHylgies-to compounds of formula (I)
élHoflfI;- B?eg\g}% a%?%j %ggﬁ)le%le@%@tﬂ}%!&’egr ’ag)n? gr?d @ 'f)lal? 1¢ ggl%m]alo' glﬁ“ﬂ%% Ry
(12aRs, 12h88ﬂ%2ﬁﬁniﬁap&gﬁomgtrahydro i H, 4H 3a, 9b, 11-tri azabenzo[ a] nap
ht ho[ 2, 1, 8- 20 cde] azul ene-10, 12(511, 1111) -di one. The enanti omers,

di ast ereoi sonmers and N-oxi des of the preferred conmpounds, and al so

addi tion S@\l Fﬁ%(grg %%f‘eg all‘#y,'[ fnb %xﬁ/eﬂﬁ@ﬂ fmeelh icgﬁbb%d%‘%??&{rﬁm ) Al 08

base are an 1 ntegr e I nvention e not at
(5aRS, | 2aSR, I2bSR 1ZCSR) follomed by the nane of the conpound neans
25 that the product obtain ic mxture and that therefore

both ¢onf |°gu£%?€3§dr2§5%ﬂ%b51$gb%¢§ﬁb17echl%9 %@55& 18,4 g 2b.1 gc-decahydro-
(5aRsS, 12aSR, }g§2@5%2g§$ niuﬁﬂ% gg%gﬁgégﬁ#h%?%?%%%_égqféZb 12e- decahy

dro-1 H 1211 17-tri aza azul en- 12- one

means t hate t (RRISIIQASR 268N, Hldmgw chldre-2 RS MaC] I, Wicthegahyelont AL475 3a,9b,11-
(5aR, 12aS, 12hS, 1205) 7-chlo
2,3,4,5, 5a, 16“@&f@?@?ﬁ?@hﬁgélBééﬁﬁ@@ﬂ@ﬁlﬁ)%%ﬁﬂﬁéfﬁﬁhQ%3tr|azabenzo[a]

(305, 126R T2hR ESTR RS LRTRRE2 3134 B umhidpor o

decahgdro- triazabenzo[a]naphtho[2,1,8-cdelazulene-10,12(5H,11 H)- dlone
111,1213-3a,9b, 11-tri azabenzo a na hthoEZ 1, 8-cde] azul en- 12- one. The
notation (SaRaRdd8aiRhBbSRRASR)-26kd% Bas, béaRhP%Rd@Zhﬁ:)‘*H $oP.blved by

e PRSP i Sh ks =
e (5aS,12aR,12bR,12¢cR)- or (SaR 12a8,12bS,12¢5)-2,3,5a,12a,12b,12¢- hexahydro-
1 H,4H-3a,9b,11-triazabenzo|a|naphtho[2,1,8-cde]azulene-10,12(5H,11 H)-dione
15 (enantiomer o),
e (5aR,12a8,12bS,12¢8)- or (5aS,12aR,12bR,12¢R)-2,3,5a,12a,12b,12¢c-hexahydro-
1H,4H-3a,9b,11-triazabenzo|a]naphtho[2,1,8-cdelazulene-10,12(5H,11 H)-dione
(enantiomer ),
e (12aRS,12bRS)-2,3,12a,12b-tetrahydro-1H,4H-3a,9b,11-triazabenzo|anaphtho[2,1,8-
20 cdelazulene-10,12(5H,11H)-dione. | |

The enantiomers, diastereoisomers and N-oxides of the preferred compounds, and also
addition salts thereof with a pharmaceutically acceptable acid or base are an integral part of

- the invention.

The notation (5aRS,12aSR,12bSR,12¢SR)- followed by the name of the compound means
25 that the product obtained is a racemic mixture and that therefore both configurations are
possible.

By way of example:



10 (5aS, 12aR | 2bR, | 2cR) or

(5aR, 12aS, 12b8,12c8)-7-chloro-2, 3,4, 5, 5a, 10, 11, 12a, 12b, 12c-
decahydr o- |

H, 12H-3a, 9b, I | -t ri azabenzo[ a] napht ho[ 2,-%,8- cde] azul en- 12- one neans
that the product obtained, the optically pure enantioner, is

(5aS, | 2aR(38m2a@@R)zb§anmf)0}-cmom 2.3.4,5,5a,10,11,12a,12b,12¢-decahydro-1 H,1 2 H-
2,3,4,5,5a,10,11, 12a, 12b, 12c- decgégdro 'f-1,12H 3a, 9b, 11- trlazabenzo[

a] napht h0[32?9p;13 trlgmbjegéqu@ﬁp}gho[@ -6¢le]azulen-12-one means that the product obtained,

(5aR | 2aS,,12bS, 1 e chlor 3,4, 5, 11,12
decahydr o- %% § 18b, 11- Ifégabenzoggfégﬁhtho[ga%%gaégﬁfégﬁﬁé E?H*
one. Enami, mm&s@ 18, 1am¢aaaa,r112udmhyﬂr3> rmamHtja@bomt madﬂeychu}rﬁphtho[z 1 8-

enanti onmers, of the_correspondi &g y nB
(SaRr. } 2as cgg’g]ggﬂg?éé)oneor and (5 lZaR 12bR 12cR) 7 chloro 2,3,4,5 Sa 10 11, 12a b, 120-

gggghigﬁgd%%%5§%%gﬁ% ZP%%{$F§%%%%%QQ§F§%&%%1%%?9%%9g}¥%efazulen | 2

-one (enantioner a) neans that if enantioner a represents

G e b on sk 3 s DKy A G R Lol 351 pllopied AR 2gmg] of

napht ho[ 2, t
o 19aR %ﬁ@@gﬁ@@gﬁ%&s PRENAEiBARR o FBEalfy b EBEFRBRES

2, 3, 4, 5, 5&y1®adf ekdmpl2b, 12c- decahydro- 111, 12H 3a, 9b, 1] - trlazabenzo[a

R RSN EEN S o N L G L DL AR

whi ch pr 0GRSyl - pmapgc;aegu §ﬁ§1a‘z£be§19@{%z%ﬁa@ﬁt’h@[2,13,8-%5@@2&1@11 -$pahti BRans that
material a conpound of fornula (I he synthesis route of which is

descri bed thy pradiect Sethined.athd optigally perepqnagtlo@er Bet(SaSPam 128R.12e8B6xhloro-

ST, e Ak Bk e et byt G0 - ERERERE CPupth et

t 0 the ac tckl@]@z&én—@-}%ﬁérpo wid ofsakanaml abg L1AE)-7-Rided-G:Hab, 56)101)1,12a,12b,12¢-
15 decahydro-1H,12H-3a,9b,1 1-triazabenzo[a]naphtho[2,1,8-cde]azulen-12-one.

Enantiomer o and enantiomer B mean the optically pure enantiomers of the corresponding

racemic mixture.

By way of example:

(5aR,12a8,12bS,12¢S)- or (5aS,12aR,12bR,12¢R)-7-chloro-2,3,4,5,5a,10,11,12a,12b,12¢-
20 decahydro-1H,12H-3a,9b,11-triazabenzo[a|naphtho[2,1,8-cde]azulen-12-one

(enantiomer o) means that if enantiomer a represents (5aR,12a8,12bS,12¢S5)-7-chloro-

2,3,4,5,5a,10,11,12a,12b,12¢-decahydro-1H,12H-3a,9b,1 1 -triazabenzo[a]|naphtho[2,1,8-

cde]azulen-12-one then enantiomer [ represents (5aS,12aR,12bR,12¢cR)-7-chloro-

2,3.4,5,5a,10,11,12a,12b,12¢-decahydro-1H,12H-3a,9b,1 1 -triazabenzo[a]naphtho[2,1,8-

25 cdelazulen-12-one.

The present invention relates also to a process for the preparation of compounds of
formula (I), which process is characterised in that there is used as starting material a
compound of formula (IT) (the synthesis route of which is described by R.N. Schut and T.J.
Leipzig, J. Het. Chem. 3, (1966), 101-102):



O 5 wherein R represents a linear or branched (G -C6)al kyl group and
Hal represents a halogen atom to yield the conpound offornula (TV):
RLOmMN (Rl I)p NIrill OOR wherein R, RO, R o, R ,, n, in and p
are as defined hereinbefore, which is subjected to a hydrogenation
reaction in the presence of sodium 10 cyanoborohydride and acetic
acid in an anhydrous nmediumto vyiel d-a m'qﬁl%lye of cis enantioners of
formula (Vcis): (RIO11 g -(R i)n/(Vets), (R9)~, NH HOOR
wherein R, RO, RIO RI,, notn and p are as\defi ned herei nbefore,
whi ch is subjected t&ﬁn ap ; on eaction(tgg t he pr@bence of an
al kali metal hydride‘Ton nhyrous\sol ent 'at OC to yield the
m xture of trans enanti oner3s-of f(ﬁrmla (Vtrans): 8 (RO)m/ Il N
(Ru) (Vtrans),

wherein Rg, Rjo, R11, n, m and p are as defined for formula (I),
which is subjected to the action of a compound of formula (I1I):
RO—C—Hal (I,
(1)!
5 wherein R' represents a linear or branched (C;-Ce)alkyl group and Hal represents a halogen

atom, to yield the compound of formula (IV):

(Rl O)m
N R
AN Ry (Iv),
Ry); N\
N
H
O
OR!'

wherein R, Ro, Ryo, Ry1, n, m and p are as defined hereinbefore,
which is subjected to a hydrogenation reaction in the presence of sodium
10 cyanoborohydride and acetic acid in an anhydrous medium to yield a mixture of cis

enantiomers of formula (Vcis):

Ry

R, ‘)P (Vcis),
(R9)n

OR'

wherein R', Ro, Ryg, Ry1, n, m and p are as defined hereinbefore,
which is subjected to an epimerisation reaction in the presence of an alkali metal hydride in

15 an anhydrous solvent at 0°C to yield the mixture of trans enantiomers of formula (Virans):



(RA)h N HO'H OR wherein R, R9, R10. Rl11, n, in and p are as
defined hereinbefore, the totality of which conpounds of formnul ae
(Vcis) and (Vtrans) formthe totality of conpounds of fornula (V):
(Ron H(R)r (RN (V), NHII OB58GR wherein R, R9, R10, R11,
n, mand p are as defined hereinbefore, which conpounds of formula
(V) are subjected to a hydrogenation r ac@igop in the presence of
ic’%tid to yield the

) RRL )P (VI), ) aNNH H
and p’ ar@asisylef i ned

conmpound of fornula (VI): g
H O10 OR wherein R, RS
herei nbefore, whi ch (Rg),;sup

OR'
wherein R', Ry, Ryg, Ry, n, m and p are as defined hereinbefore,

the totality of which compounds of formulae (Vcis) and (V#rans) form the totality of

compounds of formula (V):

R o)

®,),
V),
®y); (

5 OR
wherein R, Ro, Ry, Ry, n, m and p are as defined hereinbefore,
which compounds of formula (V) are subjected to a hydrogenation reaction in the presence

of sodium cyanoborohydride and trifluoroacetic acid to yield the compound of

formula (VI):

10 v OR'
wherein R, Ro, Ryg, Rj1, n, m and p are as defined hereinbefore,
which is subjected:
® either to the action of ammonium chloride in the presence of trimethylaluminium in an

anhydrous solvent at 0°C to yield the compound of formula (VII):



O either to the action of ammoniumchloride in the presence of
trimethylalum niumin an anhydrous solvent at OC to yield the
conpound of formula (MI): -9 H(RomH(R 1)" (MI), (RO, 1 N H
HOH N112 wherein R9, Rlo, Rl11, n, m9%nd p areas defined
her ei nbefore, which is cyclised in the presence of paraforml dehyde
and acetic acid to yield the gﬁpoun ofm‘(%rrrula (I/a), a particular
case of the conpounds of fornul a’ “o)m N H (R i)v

nd p are as defined

(R9)I, NN HO 5 wherein B, Ri N
her ei nbef or e, 0 or to thefa , cyaﬁate i (MIhe presence
of trifluoroacetic a@di ent to yield the

conpound of formula (VI11)™(RTON ¥ o (R(VIL), 11

wherein Ry, Rjg, Ry1, n, m and p are as defined hereinbefore,

which is cyclised in the presence of paraformaldehyde and acetic acid to yield the

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

(Rl O) m

R,
(I/a),
(Ry): )

H
N
H
wherein Ro, Ryg, Ry1, n, m and p are as defined hereinbefore,

@® or to the action of potassium cyanate in the presence of trifluoroacetic acid in an

anhydrous solvent to yield the compound of formula (VIII):
(RIO)m
R),

R,)- (VIII),

H,N

O Or

10 wherein R', Ro, Ryg, Ry1, n, m and p are as defined hereinbefore,
which is subjected to the action of potassium carbonate to yield the compound of

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

(R9)n




(r) H HZN O OR 10 wherein R, R9, R o, R,, n, in and pare as
defined herei nbefore, which is subjected to the action of potassium
carbonate to yield the conpound of fornmula (1/b), a particular case
of the compounds of fornmula (1): H(Re)Jir N H (Rn)v (Lb), 11 NII
H O -10- wherein RO, Rio, R I, n, mand p are as defined

her ei nbef

totality

WiRreih RE, I@Qnﬂ@ﬁ%‘%aﬁﬁ }fﬁf&&rdgld%ﬁﬁecﬂﬂe/ré)xbéﬂ?@ (I/b) formng the
of the conmpounds of ormula (I/c): H (Rto)n1 HN(RIi)P

(I/c¢), NHH R H R6 5 mhereln R 5 and R6 each represent a

hydr ogen
and p are
of an alk

10

15

A N T T U R

dbimmBia)): hydride to yield the conpound of

(R9)n

wherein R's and R's each represent a hydrogen atom or together form an oxo group, and Ry,
Ri0, Ri1, n, m and p are as defined hereinbefore,

which is reduced in the presence of an alkali metal hydride to yield the compound of

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

(RIO)m

Ry (/d),

(R9)n

N g
Rlﬁ\N
R/ H

wherein R's, R's, Ro, Ryg, Rj1, n, m and p are as defined hereinbefore,

which compounds of formulae (I/c) and (I/d) are subjected to the action of a compound of
formula (IX):

R';; — Hal (IX),
wherein R'y; is as defined for Ry, with the exception of hydrogen and Hal represents a

halogen atom, to yield the compound of formula (I/e), a particular case of the compounds

of formula (I):



formula (lid), a particular case of the conpounds of formula (1): H
(Ro" 11 N(Rit)e (RO)n\ I (Ud), NHR- NH10 wherein R" R 6,
RO, Rio, Rif, n, in and p are as defined herei nbefore, which
conpounds of formulae (I/c) and (1/d) ané-subjected to the action of
a conpound of formula (IX): R12 - Ilal (IX), wherein R12 is as
defined for Rig with the exception of hyd@@g)an and Hal represents a
15 hal ogen atom to yield the compound «f for'hula (I/e), a particular
case of the conpounds of fog i Rl‘g)gm?? (RID)p (T e)
(R)r~VWWR5R R s Ri1, each (Epresent a
hydrogen at om or togéRbeg and R, R 6, RY, R o,
RI1, n, in and p are as def , which is subjected,
when R 5 and R 6 and/or R 7 and or forman oxo group, to
the 5 action of Lawesson's rea N yiel'd a conmpound of formul a
(1/fi), (1/172) or (11173), a paa’6iclul g Bgse of the conpounds of
formula (1): H(Rno),,, (ROM R, 7

wherein R'; and R's each represent a hydrogen atom or together form an oxo group and R's,

R's, Rg, Ryg, Ry1, n, m and p are as defined hereinbefore,

which is subjected, when R's and R'¢ and/or R'; and R's together form an oxo group, to the
5 action of Lawesson's reagent to yield a compound of formula (I/f}), (/) or (I/f3), a

particular case of the compounds of formula (I):

L.

wherein R's, R's, R'7, R's, Ro, Ryg, R'12, n, m and p are as defined hereinbefore,

10 the compounds of formulae (I/a) to (I/f;) forming the totality of the compounds of

formula (I), which may be purified according to a conventional separation technique, may



HHN(Rur NH(R11)v (R) NH(RR)hn ENH SNHNH SSR 12 RR
7Rx 12 (1/fl) FI (Ro N (Bli)p (RR>n NHR: H N R6/ SRI
(1/f3), wherein RS, K6, R7, K8 R9, Kio, K12, n, mand p are as
defined hereinbefore, 10 the conpounds -82-fornulae (La) to (1/f3)
forming the totality of the conpounds of formula (1), which nay be

purified agcamdemg, ifdediredmve ilidionrliti@epas attherpHaaaivriutttly aegptablacid or
be converted, if desired, into their additjon salts with a )

phar maceut basal and seaye be atsparatedi dvigre pREPriakd ity thar deyagat wgordirerte a
appropri at | LI : ccording to a conventional .
separ ation&tne]!érﬁ;na?lat%.ﬁé{?ﬁ%é%% ulds of formulae (11). (IL1) and (1%
are either commercially available or 5 obtained by conventi onal

reactions of organic, s hesj s 'l __kno t he person skilled j ‘
the art. 1he cor%pounds gfn %ormulae 6/1\8, (I1) anvc\{n(Ith are eit?xer commerciaﬂy avaifagle or
5 obtained by conventional reactions of organic synthesis well known to the person skilled

in the art.

The compounds of formula (I) have valuable pharmacological properties, especially that of
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
10 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,

depression, stress etc..

By virtue of their ability to induce tyrosine hydroxylase, the compounds of the invention
15 will accordingly be used therapeutically in the treatment of depreséion, anxiety, disorders
of memory in the course of ageing and/or neurodegenerative diseases, and in the palliative

treatment of Parkinson's disease, and for adaptation to stress.

The present invention relates also to pharmaceutical compositions comprising, as active
ingredient, at least one compound of formula (I), its enantiomers, diastereoisomers, N-
20 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 thereby obtained will generally be presented in a dosage
form; for example, they may take the form of tablets, dragées, capsules, suppositories,
25 injectable or drinkable solutions and may be administered by the oral, rectal, intramuscular

or parenteral route.



The conpounds of fornmula (I) have val uabl e pharmacol ogi cal

properties, especially that of being powerful tyrosine hydroxyl ase
(TH) inducers. It is known that tyrosine hydroxylase is a
rate-limting enzyne which controls pariieularly the synthesis of
neurotransmtters in 10 central catechol am nergi c and dopam nergic
neurons. ThgokAlBe Gfhadd e8] ScifipdsNRBE addSMit NGB tnb8fitforl Shev€! BhEhe
especially to the appearance of tonic brain dysfunctions

consti tut mmfgltlnnfrfb mous beheivilouhede fat ot oyitelci for Wﬁhn@m@@r@h (tgravenous,
anxi ety, chos s on, stress .etc. rtue

bty SGRER o sThET RS P el S cuiiatindati Gl "Rk, masal
i nventi on pedfmgwll bu@gp@éudamlrysﬂ@atdﬂﬁ@@lninlfsexraa@@utl cally in the

t r eat ment of gepre33|on anxi ety, disorders of nenory in the course
of ageing and/ orneurodegenerative dlseases and in the palliative
treatyrent of [ S [ : :
pr oacnt i ASr TR BcoHhRERRRs AR (LHRCLARNA B BhichRR ddions
conpri si ngspeatillgdhélivée aqwrgnedmeﬁbn a@teohﬁ@tﬁtﬂeosaﬁjthBmsioﬁs foypeidiens or
(I'), its enantioners, diastereoisoners, N 20 o ar. one of its

addi ti on §amé%orw #h Wellopin sieaice RO VAR | 19T é]&f‘céfﬁﬁoﬁﬁltéu%loé IWC%aEesohgmﬁeor
or in CO”%E? g with one or nore pharmaceutically acceptable,

i nert, non- OXIC ex0|p|ents or carriers. The pharnmaceuti cal
conp05|t|ons t hereby obtained will generally be presented in a dosage

form for xanple y take the form of tablets, dragees,, .. .
capsul es, %?%cswf@i cOmpesIBIACABIG Brhe P ARABT BreBlid trg rdmipiairation

my e ad %&cﬁﬂl?ﬁ&‘h&ﬁa&l@% d?rd?a{ sed, @%lﬁﬂgual't%lé@@é@ﬁéﬂi Rhpsufls aaarg%hfers alnd
route. -13-° Anohg t he pharmaceu |ca conposi tions according to

i nvent i on ferhéneidmasal,beasahehtdicehed omte sbpesiralidny csprosdlyt hatudar emulsmns
sui tabl e fgg.oral arentgral i ntravenou i ntramuscul ar or

subcut aneSRE}ONS, SYSPERHORS; dIPRS YRR BLE Ot r avagi nal , rectal, nasal

perlingual, buccal, ocular or respiratory admnistration. 5 The
pharnaceutlcal conp05|t|ons according to the invention for parenteral
i nj ect i ong'he eplpempedurigali ﬂ@hﬂ@@l%u@@d@c@ch@r nmgn@&]@i@ugls‘g@@n lage preferably

sol utions, dispersions, ,sus ion si ons_as s.sterile
ovder s TSP Scone I Fuet o 6E Thyrset oy eredrief Sy Byl fRash bdfuny
15 include powders, aerosols, creams, omtments, gels and patches.

The above-mentioned pharmaceutical compositions illustrate the invention but do not limit

it in any way.

Among the pharmaceutically acceptable, inert, non-toxic acceptable excipienté or carriers
there may be mentioned, by way of example and without implying any limitation, diluents,
20 solvents, preservatives, wetting agents, emulsifiers, dispersants, binders, swelling agents,
disintegrants, retardants, lubricants, absorbency agents, suspension agents, colourants,

flavourings etc..

The useful dosage varies according to the age and weight of the patient, the route of
administration, the pharmaceutical composition used, the nature and severity of the
25 disorder, and whether any associated treatments are being taken. The dosage ranges from

0.1 mg to 100 mg per day in one or more administrations.



di spersions. The pharnmaceutical conpositions according to the
invention for solid oral adm nistration 10 especially include

tabl ets or dragdes, sublingual tablets, sachets, capsules and
granules, and for liquid oral, nasal, -buecal or ocul ar

adm ni stration especially include emul sions, solutions, suspensions,
drops, syrups and aerosols. The pharnmaceutical conpositions for

rectal or vaginal adm nistration are preferably suppositories or

ovul es, ardetfblbseng dxapeles ilbrstritedhs inventamdoti o adnimit stinaby oay.
especially 15 include powders, aerosols, creans, ointnents, gels and
pat ches. The above-nenti oned pharnmaceutical conpositions illustrate
the i nventyip@nehiihe dRatB@dls lisBad tare ikhotvl SONu@Yr ATRRGatdd€according to known
pharmaceutically acceptable, inert, non-toxic acceptable excipients

or carri erpsocetimes.e Thayabeun®mpamtieds ywsid waythesis epnpediatandhaii ahouseful in

inmplying any limtation iluent.s, .20 solvents, preservatives,

wet ting aé@%?g?mgﬁEFQP?@ggg?Pgﬁéﬁg?ggﬂts, bi nders, swelling agents,
disintegrants, retardants, lubricants, absorbency agents, suspension
agents, colourants, flavourings etc.. The useful dosage varies
accordi ng The strietueeg of dhrdcamepqingds described pathicditamplaseandgnttiee Bfeparations were
adm ni stratjon, the arraceut.i.c ositi e . n a
severi ty ariefiuct 8 BHERRES pGhe SRR bRt Rt bl letea
are bei ng nagkeit reddignc sagesgeangastfeem 0.1 ng to 100 ng per day in
one or nore administrations. -14- The follow ng Exanples illustrate
the invention but do not linmt it in any way. The starting naterials
used are 2 : c i .

pr ocedur og e TReRRETENS B M iEREL S RTINS, hPaFIB ithou, eppersent
t hat are uslefmn comectipnepWhad ithe componpbumnds thef farhe of v eddt,i tha. m8tidgepoint
structures of the conpounds described in the Exanples and in the
PrepHt at i Gﬂ‘%esd?/@?% toé]&tégﬂieﬁéalﬂoﬁn%g’c%‘}té%%e wi'th the usual
spectronetric techniques (infrared, nuclear nagnetic resonance, nass
spectronmetry etc.). The nelting points were determ ned using a

TOTTOLl apRiiEARATIGN bduthvESRyERS,12a5R,12bSR)-9-chlore-

1,2.3.4.6,7.72,12,12a,12b-decahvdroindolo]2.3-a]quinolizine-1-carboxvlate

Step A: 1-12-(5-Chloro-1H-indol-3-yDethyllpiperidin-2-one

To a solution of 100 g of 5-chlorotryptamine hydrochloride in 1.4 litres of 2-
15 methoxyethanol there are added 60 g of Na,CO;. The reaction mixture is stirred at reflux
under nitrogen. A solution of 111.2 g of 5-bromovalerate in 200 ml of 2-methoxyethanol is
added dropwise over a period of 5-6 hours and the mixture is heated at reflux for 24 hours.
After cooling, the reaction mixture is filtered over Celite and the filtrates are concentrated
under reduced pressure. The oil is extracted with 500 ml of CH,Cl, and 300 ml of water.
20 The organic phases are washed with saturated sodium chloride solution, then dried over
Na,SO, and concentrated under reduced pressure. The solid is recrystallised from a 9/1

acetone/pentane mixture to yield 107 g of the expected product.



colum correction). Wien the conmpound is in the formof a salt, the
melting point 10 corresponds to that of the conpound in salt form
PREPARATI ON 1: Ethyl (1SR, 7aRS, 12aSR, 12hSR) - 9- chl or o-

1,2,3,4,6,7,7a, 12, 12a, 12b- decahvdr oi ndol®} 2, 3- a
I4uino|izine-I-earboxyIate Step A

1- 12- (5- CiEte B: biERIbERD 33667 i 2tHex A0 RIS -hdul 2] g it iz ES Wliugn of
100 g of b5- chLorotryptanlne hydrochloride 1n 1.4 litres of 2- 15

met hoxyet Ha@Eald eu9bpEaiar e added 60 g of Na2CO3. The reaction mxture
is stirred at reflux under nitrogen. A solution of 111.2 g of
5-hronoval eratc in 200 m of 2-nmethoxyethanol is added dropw se over
a period ofo &s6lutionios tiencorhfintioftStee Al sbdvedheld ditres of kalxerdeaher2dre added

hours. After cooling, the reaction mxture is filtered over Celite
and the fi%tpaglekO gPeT]é%F?é%tFﬂnr midgre iy ﬁ%?‘g ?“eéﬂjge I griedsy et pifpoegp After

s exg racty %ghx)g mllgtoserﬂh% V\eﬁ. :ﬂ?a&]eZB apg %@SO(EE' wfer ‘é@et &ded Zan-m& allowed to

organi ¢ phases are washe saturate um chl oride sol ution,
t hen dri edepwae. 4MamB04 a anldtion o€ éiH, atealded dopwisd tic thd qquesstphese PB@ of

solid is recrystallised froma 9/ et.one/ pent ane, m xt ur

107 g of (HCURHEE IS Y8 GEeheater Rligstpe ishineauty dalet 5@.% fef fyif Gver
onelry_(Elp mh&%r 276.8 (MI). 15- Step B: 9-Chloro-2 3 4

6,7, 12- hexé%vdro IH i ndol ol 2, 3-al gui noli zi n-5-yl i um

tres of toluene there ar of POCL,. The reaction
n1xthi ~%%é@%ﬁﬁggﬁﬁé€fﬁga)Bﬁﬁggggrunder nitrogen. After 5 cooling
whi | st stirring the mxture, 3 to 4 litres of water are added and
then allowed to separate. 436 m of a solution of HBF4 are added
dropwi se tent feddchlem:a.3phk egalyy dybindole2 3xqjguinelizide oduct- ar e
obt ai ned after filtration, mashlng with water and then drying over
P20, wider. Meltingpoirct:> 280C 10 Mass speetronetry (El, nfz):
346.5 (M 615t epthe’product of Step B above are dissolved in 510 ml of methanol and 115 ml of

9- Chl or o- 23, 46, 7, 12- hexahy- dr.oi ndol 012, 3- al gui nol i zi ne
deionised ‘water. The reaction mixture is stirred vigorously and heated at reflux for

2.5 hours until dissolution occurs. Refluxing is stopped and 115 ml of 4M NaOH solution

15 are added dropwise. After the addition is complete, the reaction mixture is cooled to
0 - 5°C, and 35 ml of 4M NaOH solution are added with vigorous stirring for 0.5 hour. The
solid residue is filtered off, washed with water and dried over P,Os in vacuo to yield 42 g
of the expected product.

20 Mass spectrometry (EL, m/z) : 257.78 (M.

Step D: Ethvl (1RS)-9-chlore-2.3.4,6,7,12-hexahvdreindolo]2.3-alquinolizine-1-

carboxylate

To a solution of 25 g of the compound of Step C above in 500 ml of distilled CH,Cl, there
are added 1.75 g of 4-(dimethylamino)pyridine and 25 ml of DIEA- under an argon
25 atmosphere. The batch is stirred at ambient temperature until dissolution occurs. A solution
of 19 ml of CICO,Et (97 %) in distilled dichloromethane is added. After stirring at ambient

temperature for 12 hours, the reaction mixture is filtered, the insoluble material is rinsed



61 g of the product of Step B above are dissolved in 510 m of

met hanol and 115 m of deionised water. The reaction mxture is
stirred vigorously and heated at reflux for 2.5 hours until

di ssol ution occurs. Refluxing is stoppetPand 115 ni of 4M NaCH
solution 15 are added dropw se. After the addition is conplete, the
reaction ikt uLe e oOalleAlt andOthe Hiliratand BEncehtraiéd 4didNeGetluedl ptesime.

are added with vigorous stirring faor 0.5 h solid residue is
filter ed ShromyagRely iveh ah}é&ae.geaﬁQH&lp)eéO@Wrd gﬁoeecrw%@aent o; 8l !

42 ( %I %g%%&?}g&?ak}? %19&99{{1%{{65 1{\/F$sts 5160[%' Jbain éé-é Gral %é&e@ B&%‘&E&Q meh

earbo yIat To a solutl , f .the conpound of Step C above in
500 M of Sé{fmcri’@a%%(%i@/%ﬁ?%g2 5 added 175 g of

4-(d|nethylanlno)pyrldlne and 25 m of DI EA- under an argon 25

at nosphere. The batch |s stlrred at anbi ent tenperature unti

di ssol ut i &epEckitis Viefhclpibrd-9.2.4.6{7, 12, ROpettalf @ifoddd ola2.3-

distilled di oJ§ hane .d TAfter stirring at ambient

tenperatu‘**“‘*”“r*t;* HRB IR OACEPANE Y r e is filtered, the

i nsoluble material is rinsed -16- mnth 120 m of CH2C12 and t he

filtrate is concentrated under reduced pressure. Chronatograp?y over
al

si | i ca gell6(n@Hp{ aceligactdodre der! byarsehmyst0§|1|6u sat Thﬂwpmdmﬁ@ ¥en D above in

acet one/ pe e e ain
expect od. ppoater sl TS IET pet NBSEELR S Bt g fo il B« ptrogen
M )10 330 afZospMr} - arfél @AM0°E; the trbMdtioh Lmdfude2 BRE)enIsiehd o r\ngbrdus%; 3t ambient

44,6,7,12, 12b- octahydr0|ndolo[2 3- aﬂQU|noI|2|ne | -carboxyl ate (cis

di ast er eofeseneEstire1igT AP hepirsa Saturaiehiad G @lHadd ey added|ag O} («Snthéfsolivemgls
of the pr C e M, ~0f

Nal3H3CN g‘%ﬁ a&g‘gré‘%h o Q“?‘% r\ég‘% o ﬁggg%edezp eamﬁi’ F%i gﬁd‘" % Og% ‘%‘g‘gfe‘%ue
and at OCaddddetort@actdidue. Mk ld:lXﬁ’acttﬁ)nt Weh L0 dd wggmbqﬂakqs a&é vmtndewﬁth

tenperature for. 12 hours. Saturated Na2CQ solution is then added
OCrrpt he s&Wakpd sodium chloride solution, dged over Na,SO, and then concentrated under reguced

15 pressure. 20 ml of 2M HCI solution are added to the crude reaction mixture in 350 ml of
cthanol and the reaction mixture is heated at reflux for 5 hours. The reaction mixture is
concentrated under reduced pressure and the solid is dissolved in 270 ml of CH,Cl,. This
organic solution is added to 130 ml of water. The solution is made alkaline (pH =8 - 9) by
adding saturated Na,COj; solution and is extracted with CH,Cl,. The organic phases are

20 combined, washed with saturated sodium chloride solution, dried over Na,SO, and then
concentrated under reduced pressure. Recrystallisation from a 9/1 acetone/pentane mixture

makes it‘possible to obtain 15 g of the expected product.

25 - C% H% N%
Calculated:  64.95 6.36 8.41
Found: 65.01 6.39 8.36



t hen evaporated of f under reduced pressure. 200 ml of CH2C 2 and 80

m of water are added to the residue. After extraction with CH2Q 2,
the organi c phases are washed with saturated sodi um chloride

solution, dried over Na, SO4 and then cohéentrated under reduced 15
pressure. 20 m of 2M HO solution are added to the crude reaction

m xture i st p@: Kkhafi(1SRIDBIR]-9-2AKrbNE.3.8BCH 1 DI Kb XhbY Erold dMsial3es - at
reflux for 5 hours. The reactlon m Xxture 1s concentrated under

reduced pradeelizéneshgarhoxviate (fpnsdigiterenisomer n 270 ml of CH2A 2. This
organic solutlon IS added to 130 m of water. The solution i's made

al kal i ne (pll 8 - 9) by adding saturated Na2CO3 solution and is
extract ed Wﬂdeha Qb2 2 gobhendant 080 X5 phades] at adRQ iaembil pedionwasheslution of
with saturated sodi um chl orj de solution, dried over %go and t hen
concent r at%ed Yndercongayagd Pipyier fupkoverae pY& ) o DME oAfier stirmegatyambient
acet ope/ p

R e L e ey
N% Cal culldicad: THedr§dni6 s@ e iAdvapbrated aiff ﬁﬁitﬁd a@ueees PhaB6 is bbledSb é)p SF’C at

Et hyl (1SR 12bSR)-9- chl 2,3,4,6,7,1 b- oc dr0| dol.012, 3
gui nol i zi e Ahin; pe%wdi\ffﬁ*@t Fuions adoet w i ) o S i, tirated
argon and \af c@Csolauorh g Rlae i ﬁé %Haii@e@hb ReaR B hlﬂﬁfet is %Qﬁaéted @mh AcOEt

sol ution of of the conpound above I n
After stirand rd@ ﬁgaracrbhzem areSlrice nfparMazG@e fflpredishdibar @pCtMIelterdeaciEI mduced

m xtyre i s _cautiousl oured onto ice and ed for .1 hou
or galll ¢ soroaie TE EbuPer Ry Tt R e TRe dbbiS Rt LoE asPL apd the
0 - 5C atsoliM¥i &Ratig vR&hab Yl §M |th§&lﬁé€t%@@rdcﬁctadded until the pH =
2 4. After stirring, saturated ,CO solution is added until the pH
9. The rdeltitg pwintris%t-90&Ci s extracted with AcOEt and the organi c
phases ar ri over, Na , . ddltered and then concentrated under
reduced 18”%'@2 ﬁwé£f$%§ggg3de; eaction mixture is recrystallised
front a mninmum of AcOEt and the solid is dried in vacuo to yield

8.3 g of the expected product.
Step G: Ethyl (1SR, 7aRS,12aSR,12bSR)-9-chlore-1,2,3.4.6,7,7a,12,12a,12b-

15 decahvdroindolol2.3-glguinolizine-1-carboxviate (frans diastereoisomer)

To a solution of 350 ml of TFA at 0°C under a large flow of afgon there are added,
alternately and in small portions, 10.3 g of the product of Step I above and 15 g of
NaBH;CN. The reaction mixture is stirred for 10 minutes at ambient temperature between
each addition. After 8 hours, 3 g of NaBH;CN are added again and then stirred for a further

20 12 hours at ambient temperature. 20 ml of water are added dropwise to the reaction
mixture at 0°C followed by CH,Cl, until dissolution occurs. After stirring at ambient
temperature, the solvents (TFA, CH,Cl,) are evaporated off. The aqueous phase is cooled
to 0°C and 4M NaOH solution is added. After extracting with Et,O, the organic phases are
dried over Na,SO,, filtered and then concentrated under reduced pressure. Recrystallisation

25 from Et,0 followed by chromatography on silica gel (CH,Cl,/MeOH: 100/5) makes it
possible to obtain 8 g of the expected product.

Infrared (Vom.1): 33745 2948; 1726



Mel ti ngpoint. 88 - 90C hared (v,,,_r)_ 3442; 2933; 1709 Step C
Ethyl (ISR 7 ,12aSR 12bSR)-9-ehloro-1,2,3,4 6,7,7a,12,12a, 12h- 15
deeahydr0|ndolo(2 3-al gui nol i zi ne- I-carboxylate (trans

di ast ereoi somer| To a solution of 350 mil8of TFA at OC under a |arge
fl ow of argon there are added, alternately and in small portions,
10.3 g of the product of Step F above and 15 g of NaBII3CN. The
reaction nlxture is stirred for 10 m nutes at anb|ent tenper at ur e
bet ween cBXAMBHE: ¢PaRA a5k, B2, 1 2cSRY-TnChloresd g4.5 Spp18y1d . 128 d2h.12¢-
again and th gﬂ:
tenperatur: ' ' j a
m xture at 0OC follomed by CH3C1 until dissolution occurs. After
stirring at ambient temperature, the sol vent s
evaporate-*#ﬁwfgi bR, 7aBddasR IR hsR)-P-LCilera-bd.3.4.6 'de
sol ution 'i?ﬁ YES-algiii gﬁznﬁétl e%?ﬁe %ﬂ%t h Et,O the
dried over T 3 [ oncentrated under reduced
pressure. Recrystalllsatlon 25 fromEt, O follomed by chronmat ogr aphy

on silica (CH C 2/ MeQH: 100/ 5 S|ble to

of thé exp ﬁéaspﬁpeaecerevwhz .60%16% ﬁ@gﬁﬁe} 77 g3 anppeyum Aot 3%t of
i gggt r ige'[ b X?&&%hs tdﬁél)e ‘the38 s AdeMilItitioh B S@HE @f vy vt s334dn). 28ésaction
(5aRS, 12aSRixti#b th@dsmﬁeﬂm@hgm or 2, 1®ua 36 nBayied wihilst 2doviinp tlﬂeztemperature to
ggﬁ?g%d&g %Wéﬁ S‘i%%‘fléak) 1ent ![e%lzpaelba%?réo fat olubon tp cﬁ[§9 g ofc{he compound of

1SR72A&12a5BpakalseR) 11921 OF antlyRord, tﬂlu@ng isfBerl dddbdaT AL Rnb@G ARV EER s stirred

indol o 2 3aL qginolizine-1-carboxam de 5 To a suspension, previously
cool édl t o @@mbant Eenmrgu@ffoa%bﬂmamﬁﬁm wolide td G5 Ofimlgst I MAHyIdebiion are
tol uene there spl utio f, 26 .m 2M sol.ut i on)

The react |a§|q d k???(‘?/ ﬁg(g‘g?% tQ ﬁegru} gét%bﬁ k’wed btY r%éerﬁralll Wat% %e o sy s eitracted
m nutes, Woith Slietiy1l Querna th)Ot enpelr@t R0l phdsetibradel @Neghlynet osiagrRh@nited

tenperature. A solution of t he compound of
Na,COj3 solution until the pH is 10 and is extracted with dichloromethane (3 x 100 ml).

: ,7:; ,_;,_,.“ obndeeplpvdro-
organi ¢ phases are

The organic phase is dried over sodlum sulphate, filtered and concentrated under reduced
15 pressure. The amide is purified by washing with diethyl ether (100 ml) to yield 2.37 g of

the expected product.

C% H% N%
20 Calculated :  62.84 6.59 13.74
Found: - 62.59 6.66 13.71

Step B: (5aRS.12aSR,12bSR.12¢SR)-7-Chlore-2.3.4.5,5a,10.11,12a.12b,12¢-
decahvdro-1H,12H-3a.9b,11-triazabenzolalnaphtho|2.1.8-cde]azulen-12-one

To a solution of 358 mg of the compound of Step A above in 30 ml of methanol there are
25 added 536 pl of acetic acid and 6.5 g of paraformaldehyde. The mixture is heated at reflux
under nitrogen for 48 hours. After removing the solvent by evaporating in vacuo, an HCI

solution (1M, 10 ml) is added to the residue and the aqueous phase is extracted with



Preparation 1 in 20 m of anhydrous toluene is then added. The
reaction mxture is stirred 10 at anbi ent tenperature for 24 hours.
After cooling to 0OC, 100 m of I MHO solution are added (sl ow
addition to begin with) foll owed by 250!1f- of water. The mixture is
extracted wth diethyl ether (3 x 100 m). The aqueous phase is nade
al kal i ne rdshio@nsaiane 38 &0 ﬁi@”@@ ag@dous iphiselintnidde tah@lipdtto pH1DudNE NagCO;
extracted w th dichl oronet hane x 100 ruff The .organi c_phase is

dried overangddgfxifacted) \ﬁﬁa@ehbfqmqt@re@ ard I%@m%rﬁx%%ﬁlﬁﬁﬁ HedrigdgyaciapSOa,
15 pressur [

R e A P e
El enent al dctdbiysiesian€UBbl MNP arkiD NeIE sblatied (1M2LBA1H. B® t8xtide ifotumell at
62.59 6.66 13.71 Stela B: (5aRS, 12agR, 12bSR

| 2cSR§ - 7- NP iempeigtuge sfar Pohauirs. 15 ery systamary ERAAEY a8 mgjol Ak sxpested
b, -t e&?c*eﬁmtzh?dd @%ﬁga&&l fo-38481 of2fth6n- | 2-one To a

sol ut| on 358 nmg o ound of Step A above in 30 m of

nmet hanol tMeliegavit: >255(§d‘ded 536 | of acetic acid and 6.5 g of

par af or mal deh The ated at reflex wunder nitrogen for
48 hours. epeﬁf%ﬂl’%itrﬂ)’g?sgﬁ\?eﬁt’ﬁg y evaporating in vacuo, an HC
sol uti on (é{%zeﬁfgzcma)lysll added to the residue and the aqueous phase is
extracted Wth -19- dichloromethane (3 x 20 ng. The agueous phase is
madel@l kaline to pH 9 using KaZCO3 aldois extdVaeted with
di chl oronet hane (3 ) org pha i,s dried over Na2SO4,
filtered and evapcﬁcg‘féﬁwg1 \ﬁé(c%ﬁ ?yﬂcd 40 r%é of a solid residue
whi ch is taken up g#ngdi chl gpet hane;.4(230 m )y3agd NaCH solution (IM
10 mM). The mixture is stirred at 5 anbient tenperature for 6 hours.
After customary treatnent, 324 ng of the expected product are
obt ai ned WX ARPY SaRksS. SKEA263R T aIY%E 1hb 12¢-hexahydro-
gpoint: > '

1H.4H-3a,9b 1l-tnazabenzolamaphthoiz 1 8—cdeiazu§ene-10 12(5H 11H)-dione

15 Step A: Ethvl (1SR, 7aRS.12aSR.12bSK)-12-(aminocarbonyl)-9-chloro-
1,2.3.4.6.7.7a,12.12a,-12b-decahvdroindolo][2.3-alquinolizine-1-carboxylate

A solution of 385 mg of the compound of Preparation 1 in 6 ml of anhydrous THF is
added, all at once and using a syringe, to a solution of 2.33 g of KOCN and 4.43 ml of
trifluoroacetic acid in 12 ml of anhydrous THF. The reaction mixture is stirred at ambient
20 temperature under nitrogen for 2 hours. After removing the solvent in vacuo,
dichloromethane (30 ml) is added to the residue. The organic phase is extracted with HCI
solution (1M, 6 x 10 ml). The aqueous phase is adjusted to pH 9 using Na,COj3 and is
extracted with dichloromethane (3 x 20 ml). The organic phase is dried over NaySOy,
filtered and evaporated in vacuo to yield 500 mg of the expected product. The product is

25 used immediately in the next Step.



El emrental analysis: 10 C% H% N% Cal cul ated: 64.25 634 13.22 Found:
64.01 6.42 13.13 EXAMPLE 2.
(SaltS,lZaSR,leSR,fI2cSR)-7-ChIoro-2,3éga,12a,I2b,12c-hexa.hydro-

I ff,4~{ -20 -

3a,9b,11-tri azabenzo[ re~naj ht ho[ 2, 1, 8- cdel azul ene-10, 12(SFd, | 1f 3) -di o
ne 15 Stesdy B N¥ARS,12aSR.12bSR,12¢SR)-7-Chlero-2,3,5a,12a,12b,12¢-hexahydro-1H 4 H-
(1SR, 7aRS, 12abR2bSR) 12 (anlnocarbonvl -9 chIoKo- 1,2,3,46

7. 7TaA232a;3aPdhbpl deriarabenas] sldapbihp [ 31 Stcdalapnieneil Ad 2( S b Hhdionec A
solution of 385 ng of the conpound of Preparatlon | in6m of
anhydrous THE is added, all at once and using a syringe, to a

sol ution of s@3Bow of)fSO(K@\bfatﬁlé plodidt 81 Sep A tbdfel inaroat ef edardiid trb;ﬁtecl&nth
m of anhydrous THF. The reaction mxture is stirred at anbient

t enper at urtumger kaiGQso dBa reastionigyresis hapied at Flvgviond Iy Kdics é‘F%‘f# of ghe
di
wacuos ILSPER ATRDRRID Bl iRk RSSO TR 9301

phase is asdtrieﬂt(&ﬂ The pl'gaﬁwllﬁhe@g 1;Ndﬂ€d)3>vaﬂbﬁ'ai$)4, éitteredcirgldevapdated in vacuo.
di chl oronet hane (3 x_ .20 rgani c phas is dried over

filtered a{%mst%l#a%&naftr@a thneh&iﬂ)om Jomgies| 1l ps%ﬁcb gbtatm Oewrge%fNEa expected
pr oduct . ;gﬁhg{oduct is 25 used immediately in the next Step. -20-

St 11-j5 '

3a,9h,11-tri azabenzo al phthQ| cdelazulenc$0 12(5HH, 11HH) - - di one
A soﬂhtloﬁﬂéﬁﬁgﬁgoﬂﬁﬂyﬂﬂf Pdﬁuct of Step A above(ln 25 nrbof

et hanol i gdyeatiedwiih 6. 36 mg of K2CCB8. The reaction mxture is
heated at teflux for 1 h. After renoval of the 5 solvent in vacuo,
water (50 nil) is added and €Xéracti dh’with diXht oromet hane (3 x 20
m) is carried ou The organic phas s dri ver Na2SO4, filtered
and evapor at ed in%V ed C%?Q%allisgt on fr 9 gthanol (50 m) rmakes
it possible to obpguﬂiZZO ng ;G t he ggpectedjzggoduct. Mel ti ng point,
243C 10 Mass spectronetry (EI, mz): 331.

15 EXAMPLE 3: (12aRS,12bRS)-7-Chlore-2.3.12a,12b-tetrahydro-1H 4/-33.9b,11-
triazabenzolalnaphthol2,1.8-cdelazulene-10,12(5H 11 i}-dione

To a solution of 201 mg of the compound of Example 2 in 5 ml of DMF (5 ml) there are
added 526 mg of MnQO,. The reaction mixture is stirred at ambient temperature for
52 hours and is then filtered over Celite. The solvent is removed by evaporation in vacuo,
20 and crystallisation from a minimum of ethanol makes it possible to obtain 80 mg of the

expected product.

25 C% H% N %
Calculated:  61.91 4.89 12.74
Found: 61.59 4.81 12.71



El emental analysis: C%H%N Calculated: 61.54 547 12.66 Found:

61.39 5.54 12.58 loro-2,3 -tetrahydro-1HH 47H 3a, 9b, 11- 15 EXAVPLE 3:
(12aRS, 12bRS6- 7- Ch tri azahenzol al naphti aoE2, 1, $- cdel azulene-fl 0, 12(5H
11HH1-di one to a solution of 201 rag of2ihe conpound of Exanple 2 in
5mM of DM (5 m) there are added 526 ng of M02. The reaction
mxture i sgghivired 4a Sa@é@l%%imﬁgﬂgjﬁtzmmtﬁe dirs-1H0E-
filtered over : oy evaporation Tn vacua,
20 and cr\tH1.1h-tn i».;:";;'- loimaphthohd. hi¥mdafazelehadd kbt H)+digmessi bl e to
obtain 80 ny of the expected product N@Itln plnt 214C Mass
spectrometry (El, mz): 329. Elenmental anajysis: 25 C% H% N%

Cal cul at edro @%ol%o&o@%é%ng? 41 tHeostnebouhd 0P ExdmBl A2n T4 mI2Af ardbXARE BEHE to
(5aRS, 12aSR, 12bSR, 12¢SR) - 2, 3, 5a, 12a, 12b, 12e- Hexabvdr o- 1H, 4H-

3az9b, 11- twhiel dlé@nzlo@%trwétpﬂmmmai tgee ddiled theenés addeog spptula "tlp" of 10 %

di T | ut f.,109 f th d.o 10
i o antgURSEE ol e ey SR FRREA Ry Rhha A Biighert Byeles

added t hera%d'tl%nétﬁél BAcBoSRltileds plabdd uidbr 4 Qydogén aﬁbh@@wmmnféarab@mblem
The reactor is purged by neans of several vacuuninitrogen cycles and

then the riemperpiore o Xttdosrsi Eh@n@@e@ ig ﬁételiedawrary@@ldgeﬂd terfobghelsaemaged by

stirred at_anbi ent xt
over | el | 12uitr e B Al BLTphRIvEd B s3yasT KRR U alieben
sol ution (ckivhcta® withl dichlsroadgiede KD XtZ(Deml')e$héi HQieoli BhaRe Xt bERighStol fI€® using

extracted with dichloronethane (3 x 20 m ). The aqueous phase is
br oubfht t dV9pHO9 apd isrpytracted with dichloromethane (3 x 20 ml). he organtc phase is dried over

Na,SOy, filtered and evaporated in vacuo. Crystallisation from a minimum of ethanol

makes it possible to obtain 65 mg of the expected product.

15 Elemental _cwglzszs
C% H% N %
Calculated:  68.67 6.44 14.13
Found: 68.56 6.53 14.10

EXAMPLE §: (5a8.,12aR.12bR.12¢R)- or (5aR.,12a5,12bS,12¢5)-2,3.53,123,12b,12¢-
20 Hexahvdm-lHAH—Sa&bJl—triazabenze[(t]naphtho[2,1,S-Cdelazulene—l@,lZ(SHJIH)-

dione (enantiomer o)

The compound of Example 4 is resolved by fractional crystallisation of the
diastereoisomeric salts prepared by adding to a methanolic solution of the compound of
Example 4 either a solution of (-)-di-O,O"-para-toluyl-L-tartaric acid or a solution of
25 (H)-di-O,O"-para-toluyl-D-tartaric acid. After separation of the diastereoisomeric salt, the

base is isolated by customary treatment.



10 Na2CO33 and is extracted with dichloronethane (3 x 20 ail). The
organi c phase is dried over Na2SCa, filtered and evaporated in

vacuo. Crystallisation froma m ninmum of ethanol nakes it possible

to obtain 65 ngy of the expected product22delti jg.poinl:. 255C Mass
spectronmetry-(El, nmz): 298. 15 Elenental anajysis: C% H¥% N%

Cal cul at eqye/fBy @ tnBhAd: 14. 13 Found: 68.56 6.53 14. 10 EXAMPLE G5!

(5aS, 12aR, 12b8, 12c or (5aR4fl 2as, 12bS12e, S7- 2, 3, 5a, 12a, 12b, 12c- 20
Hexahydr o- 1H, 4H3a, 9b 11-tri agdbenzol 4f Hapht hof%49

- cdeazul ene- 10, 12 7L one ( ntio ) The conpound of
Example 4 is reso ge ‘}fr3§?§onal gggstalrﬁéaﬁlon of the

di ast ereoi soneri crsahd:s preparied by addi ng tpsza/ met hanolic sol ution

of the compound of Exanple 4 either a solution of

(-)-di-O O para-toluyl-L-tartaric acid or a solution of 25

gfésf'ﬁer goﬂE?'éJVS"a?tzﬁkt%R%%% Hop Alsh R1129003h8115 ). £5,5h1%a.120. 12¢-
Mel til 7i ntHexbb{arOpt i dal-34, ebau4taazmnzoluln%h¢mlzl g- mﬁﬁm&)m may 11LH)-
El enental analysis: C% Ho N% Cal cul ated: 68.15 6. 48 14 03 Found:

68. 12 6. 62ione (onamiomexNbl E 6: (5aS 12aR, 12bR, 12¢eR) -

(5aR, 12a. S, 12bS, 12c57 2,3,5%,12 e 32b 12e- Fbxahydro |1d,4H

3a, 9b, 11- trlazabenzolalnaphthoIZ 1, 8- cdel azui ene- 10, 12( SH, 111 f) -

di ane (endamnti es@poddd) ofhei-eampoundisofredotasdplts 4Ardcsionds erwedliyion of the

fractional crystallisatjon of the
L diastereoisomeric salts prepared by adding to a methanolic solution of the compound of

10 Example 4 either a solution of (-)-di-O, O™-para-toluyl-L-tartaric acid or a solution of
(H)-di-O, O'-para-toluyl-D-tartaric acid. After separation of the diastereoisomeric salt, the

base is isolated by customary treatment.

15 Elemental analysis:
C% H% N%
Calculated:  68.15 0.48 14.03
Found.: 68.12 6.57 13.98

EXAMPLE 7: (12aRS,12bRS)-2.3,12a,12b-Tetrahydro-1H4.,4H-3a.9b,11-
20 triazabenzolalnaphthol2.1.8-cdelazulene-10,12(5H, 11 H)-dione

To a solution of 1.047 g of the compound of Example 4 in 10 ml of DMF there are added
4.3 g of MnO,. The mixture is stirred at ambient temperature for 24 hours and is then
filtered over Celite. After evaporating off the solvent in vacuo, the residue is taken up in
saturated NayCOs solution (50 ml), and then water is added (300 ml). The aqueous phase is
25 then extracted with dichloromethane (3 x 50 ml). The organic phase is dried over NaySOs,
filtered and evaporated in vacuo. Chromatography on a silica column (AcOEt/cyclo-
hexane : 25:75) followed by recrystallisation from ethanol (75 ml) makes it possible to

obtain 154 mg of the expected product.



di astereoi soneric salts prepared by adding to a nethanolic solution
of the compound of 10 Exanple 4 either a solution of

(-)-di-0,0" para-toluyl-l.-tartaric acid or a solution of

(+)-di-0,0" para-toluyl-D-tartaric acid-2After separation of the

di astereoi soneric salt, the base is isolated by custonmary treatnent.
Ml ti ngpai it jiine doe patical rotation an 95 (¢ =1 in AIC13). 15
El enent al analysis:” C% H% N% Cal cul ated: 68.15 6.48 14. 03 Found:
12a, 12b-T v ahyd o-élﬁ—l, 4H 3a, 9b, 11 20 triazabenzo Lain :
ht h(r)z,,%%@é%zz%’ﬁ?’ #:10, 12(5f, 11Fdb-di one To a solution of 1.047
of the conmpound of Exanple 4ca 10 myof DMF there are added 4.3 g
of Mh02. The mixture is stirred at anbient tenperature for 24 hours
and i% then filtérédadlgvér Clite. AP©SEr evapdPating off the sol vent
in vacuo, the residue,is ta up in..saturat Na2CO3 sol ution (50
m ), and then wat r‘mf”é addegﬁ?)goo n1)7'7%The aé%géus phase is 25_t§1en
extracted with dichioronethane (3 x 50 m). The organi c phase is
dried over Na2SO4, filtered and evaporated in vacuo. Chromatography
on a silica colum (AcCEt/cyclo- hexane : 25:75) followed by
ecrystal i sat) gn by evelaeols 475nT o CURRQINASYR: Bh: IO ERBION"
spectrometry_(ElI, mz): 295. Elenental anal sis: C%HWN®o 5
Cal cul ated. 69.14 5.80 14.23 Found.- 69.09 5.77 14.21.
PHARMACOLOG CAL STUDY OF COVPO UNDS OF THE | NVENTI ON

EXAMPLE A: Induction of tyrosine hydroxylase

An investigation is made, among the compounds, for the capability of bringing about an

10 increase in the tyrosine hydroxylase (TH) protein in the locus coeruleus (LC) of 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.

The mice are given a single injection, by the intraperitoneal route, of the compound under

15 test, dissolved in 0.04M HCI solution (corresponding control: 0.004M HCI), if the

compound is sufficiently soluble, or in olive oil 90 % / DMSO 10 % (corresponding

control: olive oil 90 % / DMSO 10 %) for compounds that are insoluble in an aqueous

medium.

Three days after the injection of each compound, all the animals are sacrificed by

20 decapitation. The extracted brains are then frozen in liquid nitrogen and stored at -80°C.

Coronal sections 8 microns thick are then taken along the posterior-anterior axis of the LC

and fixed. The sections are transferred onto Immobilon-P membranes. The TH is measured

by immunodetection and image analysis.



EXAMPLE A: Induction of tyrosine hydroxylase An investigation is
made, anong the conpounds, for the capability of bringing about an
10 increase in the tyrosine hydroxylase (TH) protein in the | ocus
coerul eus (LC) of the brain of the BalFBAE nouse. The ani nmal s used
are male mce of the pure Balb/C strain (Charles River Laboratories)
aged 7 to Resfp@ks at the tine of treatnent. The mce are given a
single injection, by the intraperitoneal route, of the conpound under
15 test, dﬂgyﬁﬂﬂédbiﬁHOmwa@$mlﬂ@éﬁb@?@ﬁ®@@b?ﬂé§é@ﬂ@ﬁhg control :

0. 004M HCI) if the conmpound is sufficiently soluble, or in olive
oil 90 %/ DMSO 10 % (corresponding control: olive oil 90 %/ DWVSO
10 %9 for conpounds that are insoluble in an aqueous nedium Three
days after the injection of each conmpound, all the aninals are
sacrificed by 20 decapitation. The ekdBhElded brains are then frozen

in liquid Rj

Lhi ok ar e TGRBASRARNE o hBR Al I me RLARTIC aTohe I (LA TR 1 (o8
fixedS The secti drsartdoit-teapsstatisediranion, ifieroby. Iadmnﬁastmﬁibn@iémg/l@e

TH i s neasured_ by i munode and . i nage anak%al 24- Results

tec
The results fof” er¥sl ﬁd?ﬂ%f%ﬁ”?%lftﬁe B4l PhBeE g ’6’\%19

TABLE | Measurenment of the amount of Ti in hP various | C sections,
nunbered fromi #o if 1B in the anBerior4to-posteri06 direttipn,s
after i.p. admnistration (20 st kg)The tesutts re SXpressed, Tn
% relative tio the near’ val ué’ of ﬁb dont ol q?oux T b 545678
Ex. 2 53 54 46/535 25 1455 3 19s5 |3 +Ex.|3 &5 58 #7 48 133 J s 3

Ex. 4 88 78 70 58 27 14 9 3

Ex. 7 63 67 48 47 43 23 7 6

lanimals treated with the same carrier

EXAMPLE B: Affinity for receptors

The affinity for receptors is determined according to customary methods relating the
10 specifié ligand and the receptor, which may be of animal origin or a human recombinant.

The affinity was determined by the method of displacement of the labelled specific ligand

by the compound under test and expressed by the dissociation constant K.

The receptor affinity was accordingly studied for 28 conventional receptors. The study

shows that the TH indﬁction observed does not proceed by way of affinity for receptors
15 customarily affected by psychotropic compounds, such as alpha adrenergic receptors (type

o), SHT receptors (type SHT2A) or dopaminergic receptors (types D et Dy).

Some compounds exhibit an affinity for sigma (o) receptors (ligand: haloperidol) or

muscarinic (M) receptors that is not insignificant.



Ex.4 88 78 70 58 i 27 14 9 3 Ex. 7 63 67 48 47 43 23 7 6 aninals
treated with the sanme carrier EXAMPLE B: Affinity for receptors The
affinity for receptors is determ ned according to custonmary net hods
relating the 10 specific |ligand and th& receptor, which may be of
animal origin or a human reconbinant. The affinity was determ ned by
t he method of displacenent of the |abeip/gdirspecific ligand by the

conpound under test and expressed by the dissociation constant Ki

The recept or abdhibitiby was aggor di ngiT2Astiudiled for 2B conveMi onal o

Tl

receptors. c¢fh h : g 3 ol Fd tr—=
OGO W i aued S e AN Lo R SR ST P AT SRS i T TR
e e—

psychot r gpixempenpounds, sueh| as akﬁha—acrenergr( cept prs ttyp
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concentration (M 20-, 10-5 10-' 10-5 10-1 10 10-1 10' 10-71 10-5 10

r1o-5 Exgiplerpd ieadpldicR@d metabolic ssfiipl € 7 - - 34 96 EXAVPLE C.
Predi ct ed™etapolTC Stani $1 _The predicted netabolic stability is

tested by incubation of the conpounds at a concentration of 10-7Min
t he presence of .nmpuse, rat. or. h n hepati.c m crosone 0. 33 of
prot/m). e v Sedisted; iesbols Nﬂ‘ﬁgﬁﬁé%i i rPale%Fél%ﬁ%‘ghioﬁeth%i FORPRES g &
5. phosphatgnceh@gtiredr f1orm in SROR&Sn@ 8f hakes Ak & himanl DepaR AMdoffhes

m nutes. The enzymatic reaction is stopped using nethanol (V/V). The
protein i §0.pF o pf traeténDbyAfeeeneddifiag af | SADERY (nicpiénasigeradgniant dipucleotide

anal )ésed bgosﬂ%gé%/sfeygf&%{%eg%%@%% grlsgerxlg%lgl?b,l f%,tl)é, .% aﬁJ‘ §o TRy ‘H{é en l%nea%c

it possibP nvi
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 I
10 % metabolic stability predicted using hepatic microsomes
Mouse Rat Human
Example 5 100 90 75
Example 6 100 76 71

EXAMPLE E : Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 10 mg of active ingredient

Compound of EXample 7.....cccviiiiiiiniiiiiiiciiici 10g
HydroxypropylcelluloSe ......ooiiiiiiiiiiiii 2g
15 WHheat StArCH ....oveeieeeceee e e 10g
L ACTOSE ettt ettt ettt bttt et ab e st st e e 100 g
MANESTUM STEATALE ....eeveeeretieeriereerie ettt ettt sttt e ea e e sae s 3g



TABE |ii

Exanple 7

10 % nmetabolic stability predicted using hepatic m crosones
Mouse Rat Hannan Exanple 5 100 90 75 Exanple 6 100 76 71 EXAWPLE E
. Pharmaceutical conposition Fornmula for the preparation of 1000

tabl ets each containing 10 ng of active26 ngredi ent Conpound of

...................... (Rodr
1. Conpound of formula (1):
a R3 (R7Tl)p 126 X R4 R7 Rs

=L

......... 3 g 26 CLAI M
"/ a R RBNNDbc (),
epresents ﬁ hydr ogen

atomor a linear or branched (Cl-;, d aline

10

15

R,y

wherein:

R represents a hydrogen atom or a linear or branched (C;-Ce)alkyl group, a linear

or branched (C;-Cg)aminoalkyl group or a linear or branched (C;-Cs)hydroxyalkyl
group,

R, represents a hydrogen atom,

or R; and Ry, together with the carbon atoms carrying them, form a carbon-carbon

bond,
Rj represents a hydrogen atom,

R4 represents a hydrogen atom or a methyl or linear or branched (C;-Cg)alkyl
group, a linear or branched (C;-Cg)aminoalkyl group, a linear or branched
(C1-Ce)hydroxyalkyl group, an aryl-(C;-Ce)alkyl group in which the alkyl moiety is
linear or branched, or a heterocycloalkyl-(C{-Cg)alkyl group in which the alkyl
moiety is linear or branched,

or R3 and Ry, together with the carbon atoms carrying them, form a carbon-carbon

bond,



or branched (G -C6)am noallcyl group or a linear or branched

(G C6) hydroxyal kyl group, - R2 represents a hydrogen atom or Rl and
R2, together with the carbon atones carrying them forma
carbon-carbon 10 bond, - R3 represents2@-hydrogen atom - FL
represents a hydrogen atomor a nethyl or |inear or branched

(C3-C6)al kyl . group, %'hﬁtﬁaﬁ ofhRhanthede ({dentid) am Rkl @p@sdit, @ach
| i near or branched rox al kyl "group, an aryl - (CI-CG) al kyl

group in which m@emﬁa@ym qffﬁleeqtberisglfﬂ}@fq’gen@&}mor branched, or a

e o U B B LRI R0 v

carrying them Jr%moa%r@ @p,bon-carbon bond, -27- R5, R6, R7 and RS,
whi ch nmay be identi or different, represent, each independently
of the others, a hydrogen atomor a pair of gem nal substituents (R5

and R? and/ or 32 %ggesgrﬁg f@d%(ﬁ%ﬁ oqxfpalo%g'a%ﬁg or%n Jﬁéq Rg/ll)guvg% %tcgc%,élgl@gr or

represents a hydio atom an optlo
| inear or brangheted @~ hﬂdykgﬂougra)liﬂear@r btafnel@dd @ -@yakehegoup, a hydroxy

(G - CG)aI koxy group, a hydroxy group, a cyan group, itro group,
linear or brandiedp: (ACLLA06) FOIYhRMEE |%§HUP» grlowep’ oF Wincisd o1 é@@ﬂbﬂﬂoaﬁﬂ

- (optionally su e he h
(G - 06) al kyl (S%%\}plt ﬁrtegrgallﬁ}'no é}%n‘gﬁ.éﬁ\@@ 5\9?1 dd @?&)C gwo nel;ar or branched
possi bl e for tHKe;-Ckxllaflfsyl Bn@nd)rabl’ﬂ&dgeﬂs(%&fbﬂkerdé(ﬂl,l 1¢d:ielrcgr p0551ble for the
different), - Rio and whi ch entical or different,
repr édent, eacﬁufyrlm%@earﬂé‘éﬁthbeldenpﬁ%l %ldffg?‘ hydr ogen or hal ogen
atomor a linear or branched (C C(,)al kyl group, a linear or
branched (G -C6)al koxy group, a hydroxy group, a cyan group, a nitro
group, a |ineaRprndRanottech 1@y -bE(dintichlydradifeateky rcmyessap coch mdepanidamly of
group the other, a hydrogen or halogen atom or a linear or branched (C;-Cq)alkyl group, a
linear or branched (C;-Cg)alkoxy group, a hydroxy group, a cyano group, a nitro
group, a linear or branched (C;-Cg)polyhaloalkyl group or an amino group
15 (optionally substituted by one or two linear or branched (C;-Cg)alkyl(s), linear or
branched (C,-Cg)alkenyl(s), it being possible for the alkyls and alkenyls to be

identical or different),
- nrepresents an integer between 0 and 4 inclusive (0, 1,2, 3 or 4),
- mrepresents an integer between 0 and 2 inclusive (0, 1 or 2),
20 - p represents an integer between 0 and 3 inclusive (0, 1, 2 or 3),
- Xrepresents a group NRjo,
- Ryp represents a hydrogen atom or an optionally substituted, linear or branched
(Ci-Cg)alkyl group, an optionally substituted, linear or branched (C,-Ce)alkenyl

group, an aryl-(C;-Cg)alkyl group in which the alkyl moiety is linear or branched,
25 or a linear or branched (C;-C¢)polyhaloalkyl group,



15 (optionally substituted by one or two |inear or branched

(G -C6)al kyl (s), linear or branched (C2-C6)al kenyl (s), it being
possible for the alkyls and al kenyls to be identical or different),
- n represents an integer between 0 and28-inclusive (0, 1, 2, 3 or

4),- .- mrepresents an integer between 0 and 2 inclusive (0, 1 or 2),
20 - p represents an integer between 0 and 3) inclusive (0, 1, 2 or
3)), - Xrepresents a group NR12, - Rl12 represents a_hydrogen atom

or an opt itb¢iakhantivgisss, idiastesepisdnare and df-obidah ehe diso @ditgs) agligythergelowph a
an optionally substituted i hear _or _branched (C2-Co)al kenyl group,

an aryl -(éh?@ﬁcgrl%/a:uyé‘?%e%ab:lenw ?lc%asf)’he al kyl noiety is linear or
branched, 25 or a linear or branched (G -C6)pol yhal oal kyl group,

-28- their enantioners, diastereoisoners and N-oxides, and al so

addi tion ghbeing wrisreedd WAk h a pharmaceutical |y acceptabl e acid or
base, it being understood that: arylal kyl neans an aryl-al kyl group

in which the al kyl group denotes a linear or branched 5 chain of t

to 6 car banylatkohBseaschnt digl-akyll grou irppwiizhahesikaingropp demadd g linear or branched

substituted phenyl or naphthyl group, the expression "optional
subst? t ut égwnm&rro OPER Figms nd Phaal eerunsleAREh At OI()‘@Q@‘&%)SB‘P%EW?A henyl or

l'inear or pram gﬁ C2- C6) al kenyl or arylal kyl groups neans that
t hese groupg ng g%& substituted by one or nore hal ogen atons, by one
or nore groups hydroxy, linear or 10 branched (C -C6)al koxy or am no

optionally substituted by one or tw . identical aqr different, |inear
or " br anchlf PEFEE SPGBy BapL e A THCiG ' TEHoP eI

or branch

centres whigch pRY i Qb Nrylalkyt BEouS MROME dBatOhescf hay b
(. 2. 22%%%hndsmgg%gog%ﬁ?gﬁ%?§@§%c0¥digg%té@clainll,amhgfégﬁm% e

r epr esent substigutedipyNRE20r fivravhelogem aRIzs, rhepems ent®ra ghyubs dgenoxat dimear or

their.enantio S .a i astereoisoners, and al.so ddition salt .
e Ko it R Rt o PR sl ufiife) gkt B &% dentical or
different, linear or branched (C;-Cg)alkyl groups),

a, b, ¢ and d denote the chiral centres which may possibly be present in the compounds of

formula (I).

2. Compounds of formula (I) according to claim 1, wherein X represents a group NRy,
15 wherein Rj, represents a hydrogen atom, 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 R, Ry, R; and R4 each
represent a hydrogen atom, their enantiomers and diastereoisomers, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

20 4. Compounds of formula (I) according to claim 1, wherein R; and Ry, 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.



3. Conmpounds of fornmula (1) according to claiml1, wherein Rl, R2, R3
and R4 each represent a hydrogen atom their enantioners and
di astercoi soners, and also addition salts thereof with a ,
pharmaceutically acceptable acid or bas@9-20 4. Conpounds of fornula
(1) according to claim1, wherein RL and R2, together with the
carbon at Wcﬁ%&ﬁﬂﬂ@gf t6Ma {I?Eé@o@mﬁ@rﬂp@ﬁuﬁ q Q\Qﬁrﬁ@@@@%él@@é‘ﬂ'ﬁs a hydrogen or
enanti oners an di ast ereoi sonmers, and al so addition salts thereof
wi t h a phdrmeeatingahtiy eaarrtepteestm@ digitgte@romrasand al@OaddiionCetip chemetd with
of fornmula (1) accardjng t | ai. wherein RO represents a hydrogen
or ~ hal og&é@%ﬁ?eu{lﬁaﬂyra%éﬁ?@? 6‘?1'&9 5°%d di ast er eoi soners, and al so
addition salts thereof with a pharmaceutically accept abI e acid or
base. 6. Conpounds of fornula (1) according to claim1, wherein R o
and R11 edpiongmuedent famub @y dcoybre it daym heheresnRntangnn saghtepresent a
di ast gr eoi sgrrers and_,al so_addi tion ggts t hereo

b

phar ceutP iRy aé%e&egb?rgn 8?’8“0?’“(1 %tere%‘,‘S?FBSﬁnag‘WS‘isof additign, Sa(1 sy thereof

accor di ng igh £ pRirMadeutithey &icBpaBicAcRarbagf geninal  substituents (R5
and R6, and R7 and R8) form an oxo- group, their enantioners and

di astereoi soners, and al so addition salts thereof with a

phar maceutd c e achd_or a u

(1) accoroz é&f%ouq%c ) ?&m\»ﬂa (@ " Cﬁédlé%&gl'égeach ‘rgfe?%?gé{sgél%t% g&r &rg&k fhal
hydr ogen %hbsfﬁt@d’ﬂﬂs (Re ah&oR@eaaianL asdbRY) fomanis okR7grangl RB)r Embiva@srs and
oX0 group, .their  enantioners and di astereoi soners, and al so addition

sal ts t herdwstersgisames.shdrracddiiion apltstheise b with ambarmaceieily aesptablesiced or
g(ynds %g formula (1) which are: (r)
(5aR 12aSR, 12bSR, | 2eSR) - 7-chl oro- 2, 3
, 4,5, Sa, 10, 11, 12a, 12b, 12e- decahydro-

1H 12H 3a, 9b 11 triazahenz na h 2,1,8-cde] azul en e, O
(5aRS, 12adRPIHSRIIDE ?9 ?%ﬁ a?f&r [t%é}ai@a f?l?&sh@]é‘gﬁya?%l FRAERL 2
Ii)a 3Poﬁ é tHyH%@P%%H [2hNAP B Qehfnat sugstﬁﬁj&i@a%] gReRIOfIA( 2 Bxo lordhp, their
(12aR S, 1%&8}0&&9 hhddmsRredjsbRmys] 2bd tlsd rdfiyidn caltdthdidoB ait@ly gHarmaceutically

acceptable acid or base.

15

o

. Compounds of formula (I) which are:
e (SaRS, 12aSR,12bSR,12¢SR)-7-chloro-2,3,4,5,5a,10,11,12a,12b,12c-decahydro-
1H,12H-3a,9b,11-triazabenzo[a]naphtho[2,1,8-cde]azulen-12-one,
® (5 aRS,12aSR,12bSR,12¢SR)-7-chloro-2,3,5a,12a,12b,12¢-hexahydro-1H,4 H-3a,9b,11-
triazabenzo[a]naphtho(2,1,8-cdelazulene-10,12(5H,11 H)-dione,
20 e (12aRS,12bRS)-7-chloro-2,3,12a,12b-tetrahydro-1H,4H-3a,9b,11-
triazabenzo[a]naphtho[2,1,8-cdelazulene-10,12(5H,11H)-dione,
e (5aRS,12aSR,12bSR,12¢SR)-2,3,5a,12a,12b,12¢c-hexahydro-1H4,4/-3a,9b,11-
triazabenzo[a]naphtho[2,1,8-cdelazulene-10,12(5 4,11 H)-dione,
e (5aS,12aR,12bR,12¢cR)- or (5aR,12a5,12bS,12¢S5)-2,3,5a,12a,12b,12¢c-hexahydro-
25 1H,4H-3a,9b,11-triazabenzo[a]naphtho[2,1,8-cdeazulene-10,12(5H,1 1 H)-dione

(enantiomer ),



triazabenzo[ a] napht ho[ 2, 1, 8- cde] azul ene- 10, 12(5H, 11H)-di one, O
(5aRS, 12aSR, 12hSR, 12cSR) - 2, 3, 5a, 12a. 12b, 12c- hexahydr o- 1H, 4H 3a, 9b, 11
trlazahenzo[a]naphtho[z 1, 8 ede] azul ene- 10, 12(5H, 11H) -di one, (r)
(5aS. 12aR, | 2bR, | 2cR) - -30-

(5aR, 12a. S, 12bS, | 2¢S) - 2 3, Sa, 12a, 12b, 12e- hexahydro- 25 1

H, 4H 3a, 9b, 1% 54K, 1%@9@5‘49&@1 &3}@@5 R, 12bR 126R)-2.3.52,124. 12b, 1 2¢-hexghydro-

[ 2,1, 8-edel azul éne-10, T2(5H11 di oné " (énanti orer (x), -30- (r)
(5aR, 12aSs, 1253' L A233Pb, Id)rtrlazabenzo[a Inaphtho{2,1,8-cde]azulene-10 12(5H 11H)-dione
(5aS, 12aR, | 2hbR, | 2cR) -2, 3, 5a 12a, 12b, 12c- hexahydro 1H, 4H 3a, 9b, |

1-tri azabenz ?@Pﬁ%ﬁﬁi o[ 2, |.8-cde]azul ene-10, 12(511, 1111) - di one
(enanti one ( ) . e

AT 8 aé{rS]zlgFR]@ln I%?ﬁ % '@ag?drg 1 A48 32, L e L AL S Tl Add 23 -
cde] azul ene- l&ziﬂﬂ&ﬁ'HEHMﬁHHOﬂQdﬂhhelr enanti oners and

di astereoi soners, and also additiaon salts the eof

phar maceut heial EYANEeBERY shrle MasicIeUsonise aﬂ‘ioa SPr é‘écgl%n f §itsy fereof with a

preparati 0oy ), characterised in that there
is used 3@12%5%?lng Eg§éﬂmﬂ%8%gg%§%%und of formula (11): (R 10)m N
(R9)n (Rn)p (11), N 10 H wherein R9, RlO R11, n, in and p are as
defi ned fo or nmul 1), which |s sub to t ction of. a .
compound. ok PEts ﬁfﬁ Pypargien ol RARPQD F forestiik s Fagensdp dedbee is
a | inear qsse@a@a%gIﬁa%a@aka;nmmgmeanaagnwl represents a hal ogen
15 atom to yield e conpound of formnula (I (R 1o)n

( IO)m

Ry); —®R,), .

10

wherein Ry, R0, Ri1, n, m and p are as defined for formula (I),
which is subjected to the action of a compound of formula (III):
R'O—C—Hal 110D,
g

wherein R' represents a linear or branched (C;-Ce)alkyl group and Hal represents a halogen
15 atom, to yield the compound of formula (IV):
(Rlo)m

N R
\ ' ( 1 1)p (IV)>
(I ‘9) n \

N
H
O
OR'
wherein R', Rg, Ry0, Ry, n, m and p are as defined hereinbefore,
which is subjected to a hydrogenation reaction in the presence of sodium

cyanoborohydride and acetic acid in an anhydrous medium to yield a mixture of cis

20 enantiomers of formula (Vcis):



N(RI1)P (RO)n\ N HOOR werein R, RO, R10, R11, n, in and p
are as defined hereinbefore, which is subjected to a hydrogenati on
reaction in the presence of sodium eyanoborohydride and acetic acid
in an anhydrous mediumto yield a mixtutle-of cis 20 enantionmers of
formula (Vcis): -31 (ROm HN (R11)p (Vcis), (RN N Il O-H )R
wherein R, RO, R1(), Rll, n, n7 and p ar g defi ned herei nbefore,
which is subjected to an epi neri sati/on action in the presence of an
al kali metal hydride in an _ar (RO to,yield the

m xture of trans enanti oner ): p(Rl(bgé HN (RI)r
(Mtrans), (R9)a N HIB) , RO, Rf, n, inand p

OR'

wherein R', Ro, Rio, Ry1, n, m and p are as defined hereinbefore,
which is subjected to an epimerisation reaction in the presence of an alkali metal hydride in

an anhydrous solvent at 0°C to yield the mixture of trans enantiomers of formula (Virans):

R
& l)p (Virans),

5 OR’
wherein R', Ro, Rjg, Ry1, n, m and p are as defined hereinbefore,
the totality of which compounds of formulae (Vcis) and (Vtrans) form the totality of
compounds of formula (V):
(RIO)m
R,
o V),
(R9)n
OR'
10 4wherein R', Ry, Ryo, Ry, n, m and p are as defined hereinbefore,

which compounds of formula (V) are subjected to a hydrogenation reaction in the presence
of sodium cyanoborohydride and trifluoroacetic acid to yield the compound of

formula (VI):



the totality of which conpounds of fornulae (Veis) and (Vtrans) form
the totality of conpounds of formula (V): <-(RIO)m(RII)p (R9)a N
HOOR 10 wherein R, R9, Rlo, R11, n, in and p are as defined

her ei nbef ore, which conpounds of fornuta2¢V) are subjected to a

hydr ogenati on reaction in the presence of sodi um cyanohorohydri de
and trifluoroacetic acid to yiel 0 ldﬁd of formula (VI): -32-
H(RRoom (Rl l)e (Vi) (R9), Rei RO, R n, R,, n, in
and pare as defined hereinbe ‘ NS s'(Rq]t)ed (r) either to

t he action of anmoni um chlioride]i presence of trimetWPl al um ni um
in an 5 anhydrous séRvent at Vi ;
(M1): H(RRopm H N (Rl P RO)=IN Ky H O NH2 wherein R9. RI10,
R11, n, mand p are as defined herldi o-

wherein R', Ro, Ryo, Ry1, n, m and p are as defined hereinbefore,
which is subjected:
@ cither to the action of ammonium chloride in the presence of trimethylaluminium in an

5 anhydrous solvent at 0°C to yield the compound of formula (VII):

Ro);

wherein Ro, Rjo, Ri1, n, m and p are as defined hereinbefore,

which is cyclised in the presence of paraformaldehyde and acetic acid to yield the

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

(Rl O)m

®R,),

I/a),
(Ry): )

H
N
10 o0

wherein R, Ryg, Ry, n, m and p are as defined hereinbefore,

® or to the action of potassium cyanate in the presence of trifluoroacetic acid in an

anhydrous solvent to yield the compound of formula (VIII):



which is cyclised in the presence of parafornal dehyde and acetic acid
to yield the compound of formula (1/a), a particular case of the
conpounds of formula (1): H/(RomHN (R 21)P (I/a), (R) N H N
10 O wherein RO, Rio, R,, n, in and p3&are as defined hereinbefore,
(r) or to the action of potassiumcyanate in the presence of
trifluoroacetic acid in an anhydyous ny to yield the conpound
of formula (MI1): 33 H (RlO)nl’v 0%} (RA)n (M11), HH
H2N 0 OR wherein R, p @UQ as defined

her ei nbefore, which is sub , pot as m car bonat e
to yield the conpoundRef 3 tlcular dig sof the
conpounds of formula (1): (I/b), (RO~ H

HN~ S0  OR

wherein R', Ro, Ryg, Ry1, n, m and p are as defined hereinbefore,

which is subjected to the action of potassium carbonate to yield the compound of

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

(Rlo)m

(R9)n
H
N
H
wherein Ro, Ry, R11, n, m and p are as defined hereinbefore,

the compounds of formulae (I/a) and (I/b) forming the totality of the compounds of

formula (I/c):

Ry);

10 wherein R's and R's each represent a hydrogen atom or together form an oxo group, and Ro,
Rio, Ri1, n, m and p are as defined hereinbefore,
which is reduced in the presence of an alkali metal hydride to yield the compound of

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



NH O5HO wherein RO, RRO R 1, n, in and p are as defined

her ei nbefore, the conpounds of fornmulae (1/a) and (I/b) formng the
totality of the conpounds of fornmula (h/c): H(RIO)m HN (R)II
(W)> (R)" NH R. N R6 HO 10 wheBéin R5 and R 6 each
represent a hydrogen atom or together forman oxo group, and R9, R
o, R,, n, inand p are as defin befpre, which is reduced in
the presence of an al kali netal o yi'eld the conpound of
formula (1/d), apartlcular > 9} ’ Jof formula (1):
-34- (R9). H (Rro)ym/_I| R/5N H)YR 6 H wher éid. R 5, R 6,
R9, R o, R11, n, m ant/p VE ereynbefore, which conmpounds
of fornul ae (I/c) and (I/d) 5 Kj €¢ i
of formula (I1X): 5 R12 - Hal (I wheyepyn R 12 is as defined for
R12 with the exception of hydr8g

wherein R's, R's, Ro, Ryo, Ri1, n, m and p are as defined hereinbefore,
2 >

which compounds of formulae (I/c) and (I/d) are subjected to the action of a compound of
formula (IX):

5 R';; —Hal (IX),
wherein R'y, is as defined for Ry with the exception of hydrogen and Hal represents a
halogen atom, to yield the compound of formula (I/e), a particular case of the compounds

of formula (I):

{/e),
(R9)n
R’sﬁk N
R R. "8
6 .
Ry, 7
10 wherein R'; and R'g each represent a hydrogen atom or together form an oxo group and R's,

R's, Ro, Ryg, Ry1, n, m and p are as defined hereinbefore,
which is subjected, when R's and R's and/or R'; and R'g together form an oxo group, to the
action of Lawesson's reagent to yield a compound of formula (I/f}), (I/fy) or (I/f3), a

particular case of the compounds of formula (I):



hal ogen atom to yield the conpound of fornmula (1/e), a particular
case of the compounds of formula (1): H/~~(R1O)mz/ NH (Kn)r HR5
NH R6 RR Ks 12 10 wherein R7 and R s each represent a hydrogen
atom or together forman oxo group and-B®5, R 6, R9, Rio, Rl1l, n, m
and p are as defined hereinbefore, which is subjected, when R s and

R 6 and/or R, and R‘Ié_BI
Lawesson's reagent to
(1/f3), a parti

(RIAD (Rto)~

R R

10

t oget heir form an oxo group, to the action of
i cofPound of fornula (g f
R[H;%unds of fornu

P (R)" (
(R9)n

ULy,

wherein R's, R's, R'7, R's, Ro, Ryg, R'j2, n, m and p are as defined hereinbefore,

the compounds of formulae (I/a) to (I/f3) forming the totality of the compounds of
formula (I), which may be purified according to a conventional separation technique, may
be converted, if desired, into their addition salts with a pharmaceutically acceptable acid or
base and may be separated, where appropriate, into their isomers according to a

conventional separation technique.

11- Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 9 in combination with one or more pharmaceutically

acceptable, inert, non-toxic excipients or carriers.

12- Pharmaceutical compositions according to claim 11 comprising at least one active
ingredient, an inducer of tyrosine hydroxylases, according to any one of claims 1 to 9 and

for use in the treatment of depression, anxiety, disorders of memory in the course of ageing



(1/t2) NH(pii)p (RANHR5H R6 S R12 (1/f3), wherein R 5,
R6, R7, Rs, RO, Ro, R12, n, mand p are as defined hereinbefore,
t he conpounds of fornulae (lI/a) to (I/f3) formng the totality of the
conpounds of 5 fornmula (1), which may-Be-purified according to a
conventional separation technique, may be converted, if desired,

i nto thei ranaddinki@fegaklasivivdisBasds, piarifaee philie@ld HeASeRPsRRARINGH fdREase,
base and nmay be separated, where appropriate, into their isomers
accor di ng and fer adepiavento sti9s8.- separ ati on techni que. 11- Pharnaceuti cal
conpositions conprising as active ingredient at |east one conpound

10 according to any one of clainms | to 9 in conbination with one or
nore pharnmaceutically acceptable, inert, non-toxic excipients or
carriers. 12- Pharmaceutical compositions according to claiml |
conprising at |east one active ingredient, an inducer of tyrosine
hydr oxyl ases, according to any one of clains 1 to 9 and for use in
the treatnment of depression, anxiety, disorders of nenory in the
course of ageing -36- and/or neurodegenerative di seases, and in the
pal liative treatnent of Parkinson's disease, and for adaptation to
stress. :



