-7~ The conmpounds of the invention may be if desired substituted in the
ot her positions of the dibenz[cd,f]indole nucleus, preferably in the 5

pasition and conveniently in the 4 position 5 Mor e

particul akly the present invention provides a (4R*, 5aS*) conpound

formula | [err] wherein [err] is ([err])alkyl, is hydrogen, ([err] kyl ,
([err])cycloal kyl or 10 ([err])cyddvoal kyl ([err])alkyl, and [err] is

([err])al kyl, or a physiologically hydrol ysabl e and accept abl e ester
thereof, and acid addition salts of the conpound or ester. 15

The ternL(4R* 5aS*) according to the usual convention indi cates that the
conpound may be in the form of the racemate or optically isonmer wherein

the hydrogen atons in pOSltl0n§e4c@ﬂ§05ﬁd9fofh6hﬁlbﬁ%@é@tbﬁ]may'ﬂdple
nucl eus are cis to_each other i soner

absol ute confi gurat § bndasl 5K éFESE?E?E$$eH“ BB %F@?T ?%&ﬁ?%ﬂggd?gferably

are straight chain gpgi aabénzt@achiﬁdm@f@n@béws ep PeFerden {ertijeis an
al kyl radical, this_contains 25 gre era L¥ to 4 farbon atonB and |s
especial |y n- propyﬁ pos1t1cn and ¢ nvon1en y in the position .

5 More particularly the present invention

provides a (4R*,5aS*) compound of formula I

— (1)
wherein
R1 is (61_4)a1ky1, : _
R, is hydrogen, (Cy_jq )alky]a(cs_?)cycloalkyl or
10 (C3_7)cycloa1ky](C1_4)alky1, and
R3 is (C]_s)alkyl,
or a physiologically hydrolysable and acceptable
ester thereof,
and acid additicen salts of the compound or ester.
\ - 15 ' The term (4R*,5aS*) according te the usual

convention indicates that the compound way be in the
form of the racemate or optically isomer wherein the
hydrogen atoms in positions 4 and 5a of the dibenzlcd,fl-
indole nucleus are cis to each other. The optical isomers
20 having the absolute configuraticn &S, 5a? are preferred.
| Any alkyl racicals preferably are straight
chain radicals. ' -
R.i is Drcfarably met y 1.
YWihen R2 is an alkyl radical, this contains
25 preferably- ) to 4 carbon atoms, and is especially n-
pronyl.

Convenient}y, R, has preferably 2 ¢r 3



Conveniently, [err] has preferably 2 or 3 -3- carbon atons,and is
especially ethyl. One group of conpounds in accordance with the present

i nvention conprises the conpounds of fornula | as defined above,wherein .
[err] is &lerr])alkyl and [err] is ([err])alkyl as 5 t he racemate or -
(4S, 5aRy tical isomer.. Physiologi-Sal |y hydrol ysabl e and acceptabl e
esters ar¥d esters which are hydrol ysabl e under physiological conditions to
yield the corresponding 9,10-di hydroxy-di- benz[cd, f]indole. Such esters

i nclude esters of monocar- 10 boxylic acids,in particular aliphatic or
monoar omat i ¢ carboxykitomnaciadd o EepanhaTRyCEEHyWhereln R is ([err] Na#kyl,

([err])cycloal kyl, oaeea¥bu Benﬁbmpeuﬁaso 'agée%QQ%eklm ﬁ% SrQSFrEQEﬂq by

chlorine, 15 quorlne tr| l.uor one I Kyl
unsubstltuted‘Béﬁﬂ?FOBrCB@ﬁfyﬁeﬁDﬁbﬁ C@WPPHGééeﬁéeﬁPVﬁ”‘éllséﬁsfﬁﬁuﬂéé by

chlori ne, f|Uﬁbb0§uwﬁE@éﬁh)ﬂ|k3k ] %QEH}y4|aKQXR TBe(nreSa@n yﬂvg@tlon
provi des _al so EP process for §€ yction of sa conp& Hd
a

i nvention or rﬁﬁawatfl8ﬁ Zgﬁv ﬁér@B Te@fi dROM8EIFudes t he steps of
obtaining a 2-al kybydslgrgs PA5ORYatoTyidnTe! ShiRedegedbignatedy ] i ndol e
: are esters which are hydrolysable under physiological
conditions to yield the corresponding 9,10-dinydroxy-di-
benz{cd,flindole, Such esters include esters of monocar-
10 boky]ic acids,in particular aliphatic or moncaromatic
carboxylic acids of formula
_ : R'COOH
wherein R' is (C7_17)a1ky!, (Cs_sjcycloalkyl; phenvi,
phenyl mono- or independently di-substituted by chlorine
15 fluorine, triflucromethyl, (C]_q)a!ky1 or (C]_Q)aYkoky,
unsubstituted benzyl or benzyl mono-, or indeperdently,
di-substituted by chlorjne, fluorine, (01_4)a1ky1 or
(C]_4)a1koxy._ ' : '

The present invention provides also a process for the
20 production of a compound of the invention or anacid adgi-
tion salt thereof,
which jhcludes the steps of obiaining a 2-alkyl-9,10-di- -;J
hydroxy-4,5,5a,6-tetrahydro~-dibenz{cd,flindole or an acid
_ addition salt thereof, by splitting the ether groups in a2
25 corresponding 2-alkyl-4,5,5a,6-tetrahydro-dibenzlcd,flin-
dole having splittable ether grouns in the 9 and 10 posi-
tiens,or a precursor theresof, or
intertonverting an 2-atky1-9,10-dioxy-4,5,52,6-tetrahydro-
dibenzlcd,f indole or an acid addition salt thereof into
30 another 2-alky1-9,10-dioxy-4,5,5a,6-tetrahydro-dibenzlcd,f]-
indole ov an scid addition "*1t therecf,
and
recovering the desired 2 a1ky\ 9 10-dioxy-4.,5,5%a,5-tetra-
hydro-dibenz{cd,flindole as such or as an acid addition
35 salt thereof.



addition salt thereof, by splitting the ether groups in a 25
correspondi ng 2-al kyl -4,5,5a, 6-tetrahydro-di benz[cd,f]in--dole having

splittable ether groups in the 9 and 10 posi- tions,or a precursor_t
hereof, or interconverting an 2-al kyl -9, 10-di oxy-4,5, 5a, 6- tetrahyd*éa

di benz[cd,f]indole or an acid addition sarfthereof into
2-al kyl -9,10-di oxy-4,5,5 a, 6-terahydro-di benz[cd,f]- ind

30 anot h
ole or an a

cid addi

tion salt thereof, and recovering the desired
di oxy-4,5, Sa, o-tetra- hydro-dibenz[cd, f]indole as such or as

2-al kyl -

an aci y_addition 35 Makt phetéolilarly, 4thbbﬁﬁv§ﬁtﬁbﬁubﬂébYde§h§ PH@@%%O”
provi des a procesgqf.ot

hydrogen Fe ngggtho e??]?cé R%iggflzﬁ ?EQH79EyCP6%Fk?Ii

5 [err]

9, 10-

is

([err])al kyl,

acceabl ester thereof, 10 or an acid addition salt of the copound
ester, which conprises a) obtaining a (4R, 5@5*) conpound of fornula I
an aci d addi tion' salt tereof, by Smd4tl

(4R, 5aS*) conpound of fornula |

or mu

al

and is [err]alkyl, or a physiologically hydrolysable and

the ether groups in a

HC / _/R2
H-Rs '
7 (1)
»
wherein
R] is (C 4)a1PVI
5 R, 1is hydregeén, (C,_,. )alkyl, {C, 7)cyéloa1ky1 or
(C3 1)cyc:¢a1ky1- (C1 4,a1kj1, and
R3 is l_:) alkyl,
or & physi logically hydrolysable and acceptabis
ester thereof,
10 or an acid addition salt of the compound or ester,
which comprises
a) obtaining a (4R*,525*) compeund of formula I or
an acid addition salt thersof, by spiitting the
N_/ ether aroups in & (4 R* 535*) COFpOUHd of forauia
R’
Z i AN (11)
|
X ] ""h-R3

vherein RI to R3 are as defined above, and
the Z radicals are the same or different and are

splittable ether groups, or a precursor therect,

or
or

¥
il

e ad
L]



.[err] wherein [err] to [err] are as defined above, and the Z radicals are
the sane or different and are splittable ether groups, or a precursor

- theregf, or b) obtaining a physiol ogically hydrol ysabl e and accep- s
table‘és of a (4R*,5aS*) conmpound of formula | or an acid addition salt
t her eof %E;)acylating a correspondi ng Cﬁ%ﬁ,SaSﬁ) conpound of forrmula I, and
5 recovering the (4R*,5aS*) conpound of fornmula | or a

physi ol ogi cal | y hydrol ysabl e and acceptabl e ester as such or as an acid
addition salt b) dbbéadaripgurd pdvyscixtlergi érmbhetmwdrsbj/sabiagapﬂoaesgpway be

effected in convep tiqQnal n or el oL FQr -~
exanpl e the reacti BR}%B Sb'(g%céﬁilr}’eg&éj %ifi %é'ﬁg%ﬁg @ﬁ 58@@3&;% ner al
acid, e.g. aqueouerhydrahndmmﬁdxtﬂqnﬂsntththemedf Shyt abydatémgerat ur es
may be fromJ[err] or he A om 1000C, 15 t t he 0|I| poi nt -
of the reaction nf%ﬁ?égoé’gﬂé& 3I‘ﬁ/ Q‘le 'forf%?‘l”]‘d cfﬂe mg gr‘duggf
preferably ([err])al koxy. - 6-
5 recovermrg the (4R*,5aS*) compound of formula I
or a physiologicaily hydrolysable and acceptable
ester as such or as an acid addition salt of

the compound or ester.

The ether sp1itting.process may be effected in conven- o/
10 tional manner for splitting ether groups.

For ekamp]e the reaction may be carried out by

treatment with a strong mineral acid, e.g. aqueous

hydrobromic or hydroiodic acid. Suitable temperatures

may be from 100°C or higher, proferabiy from 100°C
15 to the boiling po1nt of the reaction m1x*ure, especially

at about 130°C,.

The ether group Z is preferably (C1_4)a1k0XY~



One conpound of the invention may be converted into another conpound of the
i nvention in conventional manner. For exanple hydroxy groups in the 9, 10
ppsitions may be acylated. 5 The acyl ati on may be ejfqugg
in caonven- tional manner for the selective acylation of phenolic group

the presence of an am ne function. For exanple there may be used as

acyl ating agent a functional derivative off-an acid such as an acid 10
chloride, acid bromde or an acid anhydride. Convenien- tly the reaction is
carried out by reacting an acid chloride in.the presence of trifluoroacetic
acid tenmperatures from[err] to the boiling point of the reaction

m xture or in the presence of pyridine 15 ratures from [err] to

a
room tenperature. The 2- aIkﬁ“34Q§n§§”@dt@fréﬂ?dﬂGVgBEéHE[EGYf € ndol es

cont ai ni ng splitt aking ither 1glrt®1l%$1dt'hetrh‘t09|p%mﬂldlg‘pQWet i @RenaAgnagind
addition - salts thereof, which are also conp gds of, the inventiqgn, may be

20 produced by S9MMedtd §§a®hﬂéﬂq*ﬁclu&€éeﬁﬁ@p €epd 6P X¥ e ITRHES NG "an

appropriate 2- althﬁﬂﬁhqup&&B4*EﬂwshWQOObnthgﬂék@d f]1indol e havi ng
splittable ether groups in t d .10 positions, % i grecursor t t her eof .
AR5 66

and recoveri®y the desired 'aPﬁVﬁ@$1§"55ag D&t £ di' Befi2f¥8hf] 25
i ndol e havi ng spl igitoaklie nﬂttrh@rr Groquth e0 13 etlfe t9 vandcyletposi bifopseaslsach or
as an acid additicn salt thegreof. |n parthplar th ($unc§1o;) %onpound of

formula Il and aci®d %Addi t|"on“hé*alpt"?stetll’é:r‘eeofD an anine

example there may be used as acylating agent a
functional derivative of an acid such as an acid

10 chloride, acid bromide or an acid anhydride. Convenien-
tly the reaction is carried out by reacting an acid
chloride in the presence of trifluoroacetic acid at
temperatures from 20°C to the boiling point of the
reaction mixture or in the presence of pyridine

15 at temperatures from C°C to room temperature.

~ The 2-alkyl-4,5,5a,6-tetrahydro-dibenzlcd,f]

indoles centzining splittable ether groups in the 9
and 10 positions and acid additicn — salts thereof,
which are also comdounds of tne invention, may be

290 produced by a process which includes the steps of re-
ducing an appropriate 2-alkyl-4-hydroxy-4,5-dihydrc-
dibenz{cd,flindole hav1ng sp]xttabTe ether groups
in the 9 and 10 positions,or a prc»ursor thereof. and
recovering the desired 2-alky¥4,5,52,6-tetrahydro-dibenzfcd, ]

25 jndole having splittable ether groups on the 9 and 10
positions as such or as an acid addition salt thereof.

In particular the (4R*,53$*) compound

of formula Il and acid addition salis thereof,
may be preparad by reducing compounds'of formulé ITI



may be prépared by reduci ng conpounds of formula I1] -7- [err] wherein

Z, [err] , [err] and R3 are as defined above, or a precursor thereof, and
recovgLi ng the desired (4R*, 5aS*) conpound of fornmula Il as such or as an
acid i‘tion salt thereof. 5 - The reduction may be effected

i n conven- tional manner, conveniently-pader acidic conditions suitable for
the acidic reduction- of enam nes or imnes, for exanple with zinc in an
aqueous mreral acid, preferably hydrochloric acid, conveniently 13 in
the presence of a mercury (I1) salt, for exanple nercury (I1) chl ori de.
The reaction may suitably be effgcted in the presence of for exanpl e Ao
ethanol . Suitable temeratures ngdy be from[err] to the boiling point of
the reaction mxture. 15 As used herein the term precursor
refers to conpounds whichZare eoﬂf bei ng converted into the starting
materials in conventional tenporarily gddidcted conpounds. The
resul ting conpoundsz t .z_ may be recovered f he
reacti on m xture and pugi marner. the free base Egr of the
conpounds of the inventi @’Bbe conpounds of Fornul a

wherein Z’Rl’RZ and R3 are &s detined above, or a
precursor thereof,
and recovering the desired (4R¥,5aS*; compound of
.formula Il as such or as an 3acid additicen salt thereof.
5 The reduction may-be effected in conven-
tional manner, conveniently under acidic conditions
suitable for the acidic reduction of enamines or
imines, for example with zinc in an aqueosus mineral
acid, preferably hydrochloric acid, conveniently
19 . in the presence of 2 mercury (Il) salt, for example
mercury (IIY chloride. The reaction may suitabnly
be effected in the presence of for example ethanol.
13

ing

Suitable temperaturss may be from 50°C to the boi
point of the reaction mixture.

156 As used herein the term preacursor refers
to ccmpodnds which are capable of being converted
into the'starting materials in conventional manner,

e.g. temporarily protected compolnds.
The resulting compounds of the invention

20 may be recovered from the reaction mixture and purified
in known manner, The free base forms of the cocmpounds
of the inventicn , including the ccmpoun&s of formula 1
and esters thareof and compounds of formula II,and inclu-
‘ding compounds specifically exemplified hereinafter,may

26 be converted into acid addition salt forms in conven-
tional manner 2nd vice versa. Suitabie acids for salt

g 0 o

formation include, for example, hydrochioric acid.



and esters thereof and conpounds of formula Il,and inclu- ding conpounds

specifically exenplified hereinafter,my 25 be converted into acid
addition.salt forns in conven- tional manner and vice versa. Suita aci ds
for salt formation include, for exanple, hydrochloric acid. c -

conpounds of the invention nay .bée obtained=Bsomracenic starting materials.
Optically active isonmers nmay be obtained fromoptically active precursors
or fromthe racemate. The enantionmers may 5 be obtained fromthe
racemat e by known net hods, for exanple by fractional crystallization of

di astexeo- isonmeric salts, eg..theirsalts with (+)-dir -

t ol uoglr\’-'/Dtartari c acid or (-’S%FO%"'-% (ﬁ%‘h"’o‘f#o{ﬂq{-gqegr‘[ngﬁq&tg%? cf'.'a'\ha%%m C
resol ution into thebdptinea Ifyrob0 raceacitd vietd siveg snarkgr bel f @t dahty t he
final stage or at rlis.er. st j e i . i b
ting of the ether 8?53%5? ]g.oér{%ﬁ%aﬂ;obtr%oouény o'i]g?oﬁr% a@ﬁ@%ﬁgggﬂhg
materi al s 2-al kyl - priegdreorsd it firpm thd hyakeomalt benbhedend » hitemess nayy be

DL oer 0 20006 DOROIMEATRE Pl oy XL 15 (561 HAF DA MALE, SpoXT
may be prepared acegrdipig thye firadtovangl reees tohl szhkhen of diastereo-

" jisomeric salts, e.g. theirsalts with (+)-di-0,0,-p-
toluoyl-D-tartaric acid or (-)-di-0,0-p-toiuoyl-L-
tartaric acid. Racemic resolution into the optically

W, ' 10 active isomers may be effected at the final stage or at
~an 2arlier staga in the synthesis, e.g. before split-
ting of the ether groups, e.g.'in a compound of
formula 11, '
' The starting materials 2-alkyl-4-hydroxy-4,5-
15 dihydro-dibenz[cd,flindoles may be prepared according
known methods, for example as described in the
above Belgian patent No. 877,169.
For example starting materials of formula III may be
prepared according the following reaction scheme :



-9- Jerr] 3 In the reaction schene the radicals [err] and Z are as

defi ned above, [err] is hydrogen or nethyl or ethyl and Hal is chlorine or
“brom ne. The reactlons may be carried out in conventional nmanner '5 and the
pr odu of ‘'t He above reactions: may be-igsol-ated and purified in known
manner=" 1 n the above internedi ates the ether groups Z are preferably

nmet hoxy. Insofar the preparation or any particular starting 10 nmaterial is
not particularly described, this nay be effected in conventional manner or
i n anal ogous manner to that described hereinafter for anal ogous conpounds.
In the follow ng Exanples all tenperatures are given in degrees Cel siig and
are uncorrected. - 'EXAMPLE 1 ([err])(4FF 5aS*) - 54ethyl -4,5, 5a

, 6-tetrahydro- 9, 10 di hydr oxy-2 net hyl - 4-n- propyl - Fbenz [cd,f]indole

Pecan

HCODH/CD(Imfd 1
R, NH azo )
3. RLCO Hal -
€ H0%C HooH l 3
W/
(vi}
— —
COZ/N;?SO4 |
(IX)
(VI11) |
v
R2 gBr or
RZ-LI

(111)




&) 9-ami no- 3, 4- di met hoxy- 6- et hyl - phenant hrene 5 (compound of
formula V) A mxture of 400 mM (2.87 M of trifluoro- acetic anhydride and
400 M (5.22 M of trifluoro- acetic acid is added at roon1tenpeﬂg£pre
dnder a nitrogen atnosphere to 61..1 g (0.206 M of 10 : o
3,4-dinethoxy-6-nethy|-phenanthrene-g-ﬁﬁrboxylic acid and the mxture is
stirred for 10 minutes. After the nixtdre has been cooled to -5, 16.08 g
(0.247 M sodium azide are carefully added in solid form ‘The m xture is
stirred for 2 hours at 0, 15 poured onto ice, extracted three tines
with gethy- lene chloride and washed with a solution 1 _N of sodi um
hydroxtde. 'he aquébushphieastaps exbeaet bhet ip et E R el pyR en@nénf ori de
2-propanol 8:2reThe Q683G RBASES REEeiSORPHAEEen dbt efe tingl eyapetig®d, 20
to give white cryatzls. 8? g of the ggsuLtant m xt ed anhydri de are warned
for 2 hours uRBEriResiaxCRhOBABENP 0P T8 LBt on 2N of sodium hydro- xide
and 800 nl etThhaokreantdibhe maytbeecesréwdpouht eo. cTheenbionae manmashed
with waterp/ | t.ed.25 . h Yy i L h
chi or i de. et B RE PERUBELE 0T the, sbouk EERCEISRE MhY WETIMIFER, e the
title conpoundndspanidipd HR known manner.
9- acetyl am no- 3, 4- di et hoxy- 6- net hyl - phenant hrene (conpound of formula VI).
30 05.7 m  (0.750 of, .N- et hy] - N di i so-_pr | -am ne
are added to a sol piaagopb§@e_gnégzmed1ates ¥Le etktr group? PPYre
preferably methoxy.

Insofar the preparation or any particular starting
10 material is not particularly described, this may be
effected in conventional manner or in analogous mannev
to that described hereinafter for analogocus compounds.

In the following Exampies all temperatures are
given in degrees Celsius and are uncorrected.



nmet hyl ene chl ori de.

m nutes a sol ution

net hyl ene<#Bbor i de.

m xture iI's in- 5
m xture is stirred

met hyl ene chl ori de.

hydrochl ori c acid,
sodi um sul fate and

(0.375 M of 9-am no-3, 4-di net hoxy- 6-net hyl -phenan- threne in 1000 ni
|l o the resul - ting mxture is added dropw se over 30

of 34.5 mM (0.450 M of acetyl chloride in 250 m -

During the addition, the tenperature of the reaction
tained at 200-by cooling with ice. The reaction

for 2 hours at roomtenpera- ture and extracted with
The organi ¢ phases are washed with ice cool ed 2N

wat er and 2N sodi um bi car bonate, 10 - dried over
evaporated, to give the title conpound. Mpt. 190-482

after crystalli-Exmtpion ¥ rprm‘fa):@mn&idseymetmm&,esma Artetrahydro-

i no- 3, 4- di met hoXy-6-net hyl - phepant i -ene [ coppound-of "foraula VIT) .15
1700 M (2.05 M -of a-20% s AALREL: gﬁﬁu&mwwn

.toluene are added at room t efpejpluidotyer a period of 45 ninutes to a

suspensi on of 105, 7 0. 342 of 9-acetyl am.na- . .
3, 4- di net hoxy- 6-3t 33 ém&mﬁ:}&w@h%ﬁ&mﬁaﬁhebeﬁmmmous

tetrahvdrofgiran. Thicompdun® ¢6 fdemulmrypd with stirring under a nitrogen
at nosphere for 2 hours at 30--%;5;&%?Pt466‘J?X(éUéb'ﬁ)tJ?”E#¥¥¥§%L§! 00 and

under nitrogen atm)sphere'hr{?i1

10

15

20

25

b)

30

acetic anhydride and 400 ml1 (5.22 M} of trifluoro-
acetic acid is added at room temperature under a
nitrogen atmosphere to 61.1 g (0.2056 i) of
3,4-dimethoxy~6-methyl-phenanthrene-S-carboxylic
acid and the mixture is stirred for 10 minutes.
After the mixture has been cocled to -5°, 16.08 g
(0.247 M) sodium azide are caréfuily added in solid
form. The mixture is stirred for 2 hours at 0°,
poured onto ice, extracted three times with methy-
lene chleride and washed with z solution 1N of
sodium hydroxide., The aqueous phasss are extracted
twice with methylene chioride 2-0r0 1 8:2. The
organi¢c phases are combined, dried and evaporated,
to give white crystals. 86 g of the resultant .
mixted anhydride are warmed for 2 hours under
reflux in 800 ml of a solution 24 of sodium hydro-
xide and 80G ml ethanol and the mixture is evaporated.
The residue’is washed with water / ice and extracted
three times with methylene chloride. The organic
phases are combired, dried and evaporated to give
the title compound as an oil.
{(compound of fecrmula VI).

135.7 m1 {0.750 M) of N~zthyl-N,N-diiso-
propyl-amine are added to a solution of 130.2 g¢
(0.375 M} of 9-amino-3,4-dimethoxy-6-methyl-phenan-

threne in 1950 n! methylere chicride. To the resul-

L]



m xture of 2500m 2N hydrochloric acid / ice, cooled 25 at [err], is
added by portions at a such a rate that the gas evolution is naintained.
The acid, sol-ution is nade alkaline to pH 10 by addition at [err] o

Fitres 2N sodi um hydroxi de and- the mixture is extracted threc times with

met hyl ene chloride / 30 . 2-propancl 7:3. The organi c phases are
~conbi ned, washed, dried and evaporated telgi-ve the title conpound. M pt.
[err] after crystallisation from acetone / ather. d)

5-ethyl: -4, 5-di hydro-9 | 0-di nmet hoxy- 2-mnet hyl - 4-oxo-di benz[cd, f]indol e
(conpqund of formula I X) 661.4 m (1.084 M of a 1596solut|on of
n-butyr=-lithiumin hexane are added at 0, ove peri od of 20

m nutes and under a nftiRggehxhundsis ppéded @EP%WB%#LRY%% %9 BNHERD. 328 M

of 9-ethyl- amino-3, 4;3digeLRPxN- gfrrgghyl ph(a@am;@r;@peofnaa@@w n¢ h BeWy/ g Ous

tetrahydrofuran; the reactlon m xture becones dark red, After élrrj for
30 nminutes 10 at 100250h81 Mty éene €h hALTef r ePUTH HoFhe I W iHTa

Teflon (Regi stered Tr@ﬂ@”ﬁéhbe?&?@rﬂﬂéh ﬂhérPQ@Btpéﬁsﬁﬂieuﬁé iSmoio a’
m xture of 500 g sodiumsultate_and 500 g dry ice in

tetrahydrof uban. Aftetafinedtafpa0® rB!uF6°b?“9h%‘ﬁ?xiﬁre ﬁ%% reaehEd r oom
tenperature, 15 hg LUt YE €5k rPOUT 80Pt ROWRE €5t/ rb 6, tewpe ast ed

ture and extracted with methylene chloride. The

organic phases are washed with ice cooled 2N

hydrochloric acid, water and 2N sodium bicarbonate,
10 dried over sodium sulfate and evaporated, to give
the title compoind. M.pt. 190-192° after crystalli-
sation from acetone / ether.
\compound of formula VIT)

1706 ml (2.05 M) of a 20% soiution of diisc-

butylaluminium hydride in to]uene are added at

]
(83}

-~

room temperature over a period of 45 minutes to
a suspension of 105.7 g (0.342 M) of 9-acetylamino-
3,4-dimethoxy-6-methyl-phenanthrene in 1500 ml
20 anhydrous tetrahydrofuran. The mixture is then
warmed with stirring under a nitrogen atmosphere
for 2 hours at 80°. The reaction mixture is then
cooled at 0° and under aitrogen atmosphers and a
mixture of 2500m1 2 hydrochloric acid / ice, cooled
25 at -lO“, is added by portions at a such a rate that
- the gas evolution is maintained. The acid solution
is made alkaline to pH 10 by addition at 0° of
-3 Vlitres 2\ sodium hydroxide and the mixture is
~extracted thréc times with methylene chloride /
39 2-propanc]l 7:3. The organic phases are combined,
washed, dried and evaporated to give the title
compound. M.pt. 100-102° after crystailisation

from acetone / ather.



A\

three tines with nethyl ene chloride. The conbi ned organi.c phases are dried
oversodi um sul fate and evaporated to give the title conmpound. Mpt. [err]

(decomp.)J=after crystallisation from ether/petroleum 20 ether M =) I
* 5-ethyl - di hydr o- 4- hydr oxy-9, 10- di nethoxy- 2- ‘ ’

met hyl - 4=n- pr opyl - di benz[ cd, f]i ndol e (conpound of fornmula I1l) A solution -

of 377 M (4.1 M of n-propyl brom de 25 in 4 litres tetrahydrofuran is

added over a period of 90 mnutes at reflux to 99.8 g (4.1 M of nmagne-
siumturnings and the mxture is stirred for one hour at reflux. To the

resul tant m xtgly &5 1stApded sirep 8?00‘93'10391%%5@ Qnﬁe%mﬁﬁ a nitroyén
at mos- 30 1T A sorutto “5-&

di hydro-9, 10- dHﬂﬁI&&& @1,%%3899 ﬁgbﬁﬂanbéﬁfﬂéeuﬂF °fnJ@M@Uﬂﬁ 8% tres

t et rahydr of ur an. The re@§1|@nmm1(quog4|g)mgwngd1ggrsg1mqq@% atf reflux and
" then extracted thyl ene chloride. The organic phase is

washed with as%ﬂﬂﬂ%ﬂ%ﬂ’%h]ﬁ??%ﬂ R BBFQ@SlGﬁFb?@QFGOH&te andQMﬁWIWatef
dried overgsodi urg spd#ad € @ﬂdzsvmnneéat gddt Qn@le\y‘eat A8 tirolgled® @am@uNd in

the formof a red-brown oil Spectru rr OH) The crude
product is direct?B{Redt?od fgi B¥on °¥]59 (0. 3%% %) B C fh 1-
amino-3,4-dimethoxy-6-methyl-phenanthrene in 1000 ml
anhydrous tetrahydrofuran; the reaction mixture
becomes dark red. After stirring for 30 minutes |
10 at 0°, the mixture is transferred in portions with a -
Teflon (Registered Trademark ) tube with nitrogen pressure at -50f
onto a mixture of 500 g sodium sulfate and 500 g

dry ice in 1500 m1 tetrahydrofuran. After the tempe-
_rature of the mixture has reached room temperature,
15 - the mixture is poured onto water / ice, extracted
three times with methylene chloride.The combined organic
phases are dried oversodium sulfate and evaporated
to give the title compound. M.pt. 158-160°
(decomp.) after crystallisation from ether/petroleum

20 ether. e L
e) 5-ethyl-4,5 -@.ud.co_ -4-hydroxy-9. 10-dimsd (=2
methyl-4-n-oropyl-dibenzlcd,fiindole (compound of

formula III)
A solution of 377 ml (4.1 M) of n-propyl bromide

25 in 4 litres tetrahydrofuran is added over a period

of 90 minutes at reflux to 99.8 g (4.1 M) of .macre-

sium turnings and the mixture is stirred for one

hour at reflux. To the resdltant mixture is added

dropwise over 30 minutes and unde; a nitrogen atmos-
3C . phere a solution of 880 g (2.73 M) of 5-ethyl-4,5-

. dihydro-9,i0-dimethoxy- -2-ethyl-4-oxo-dibenz(cd,f]-

indole in & litres tetrahydrofuran. The reaction mixture

is warmad for 2 hours at veflux and then extracted



next step. f) [err]-(4R*, 5aS*)-5-ethyl-4,5, 5a, 6-tetrahydro-9, 10-

di met hoxy- 2- net hyl - 4-n- propyl -dibenz[cd, f]indole 10 (conpound
formula .[1)-A suspension of 100 g (0.273 M of 5- ethyl-4,5-dihydrdZ

4- hydr oxy- 9, 10- di i met hoxy- 2- net hyl - - 4-n-propyl - di benz[ cd, f]i ndol e |h 2000
m ethanol is added with stirring to a_gyspension of 322 g 15 (4.928
M of zinc dust and 74.3 g (0.273 M of nercury(ll) chloride in 2000 n
distilled water. The reaction mxture is refluxed, 450 m of 18%
hydrochloric acid are added dropw se over a period of 15 mnutes and the

m xturg is refluxed,gugy we%;ﬂ%%e ch 10%% S Thie rorrlgarrsg PRE @i LU <'h§dt hen
cooled to roon1tenperature |'tered he zinc amal gamis washed w

500 m net hyl ene chl¥dribde Sﬁﬁérﬁﬁﬁ@réﬂéuﬁéoﬂa@é @Pﬁ&ﬁﬁﬁé“wpﬂﬁalbpﬂﬁﬁé of

‘concentrated [ er raly ARG 19X Wadelred dirlifeqe otvleme% oditul BRtF¥kengnahkqride 25
(700 M each tinme). The conbi ned organic phases are mashe w._th water,

dried and evapor at e®Orpied d0uIaTHe the tid @hFGr’P@P&’@Faﬂﬁeé eof o8 Pga gel

usi ng net hyl ene chi Qr'#ﬁ-mﬁohztﬂ%ﬂm[h&nfshetc&rﬁl.lmVG{CIHEQ |)&I eaeaopomﬁ as an
I o-

oil. - 30 Q) [err] S* et h ydr o |
hydr oxy- 2- met hyl -4(ﬁﬁb3;p % &WW&@nfﬁ&& cﬁ]ﬂﬁdgﬂngchQ 456 F 5% tfe
([err])-(4R*, 5aS*) - 5ngﬁﬂn§te$,5 5a, 6- tetrahydro- 9 10- di et hoxy- 2- net hyl -
ipropyl di benchch fld nd,%loe* |,n L. |5t ree%hof] % %7 %eurahzdr‘o 10-

.- - -—---.-- ‘--—-- --—-—--——--—-—--- ----—----

-——----- —-n————-----—-.--.-—cq---—- ---------------

10 (compound of formula II)

A suspension of 100 g (0.273 ¥) of 5-
ethyl-4,5-dihydro-4-hydroxy-9,10-dimethoxy-2-nethy -
4-n-propyl-dibenzflcd,flindole in 2000 m! ethanol
is added with stirring to a suspénsicn of 322 3

15 (4.928 M) of zinc dust and 74.3 g (5.273 M} cf
mercury(II) chloride in 2000 ml distilied water.
The reaction mixture is refluxed, 450 ml of 15%
hydrochloric acid are added dropwise over a period
of 15 minutes and the mixture is refluxed overnight

20 with stirring. The mixture is then cooled to room
temperature, filtered and the zinc amalgam is washed
with 500 ml methylene chloride. The filtrate is
made alkaline witnh 1 litre of concentrated &kH,0H
and extracted three times with metiyliens chunﬁd;

25 {700 m1 ecach timel The combined organic phases
are washed with water, dried and evaporated. The
resultant 0il is chromatographed on silica gél
using methylene chloride with 2% methanol to give
the title compoind as an oil. -

30 g) r-)iaa* Sa\*) 5-ethyl-4,5,5a,6-tetraiydro-9,10-

BRI - - e - a mmad2YL2X 22 0L0 ".---.---.——_..

100 g of (f)-(4q+ 5aS*)-3-efhjl-4 5,52
tetrahydro-9,10-dimethoxy-2-mathyl-4-n -propy
dibenz{cd,fiindole in 1 litrs of a 475 aqueous



solution of hydrobromc acid are warned for 6 hours at reflux at a bath

" tenperature of 150 After evaporation of the mixture to dryness, the
crystine residue is stirred in acetone and filtered. 5 The-
preci pt:M e is washed with acetone then with ether and dried under hkgh -
vacuum to gi ve the hydro- brom de ofLyghe title. conpound. M pt. wth
deconposition. The hydrochloride melts at [err] with deconposition. EXAMPLE
2 (-)-(4S,5aR) -5-ethyl-4.5,5a,6-tetrahydro- 10

9, 10- di hydroxy-2-nethyl -4-n-propyl -dibenz [cd, f ] i ndo | e a) N

err 4S, 5aR) - 5- et 4.5, 28, 67 [ ro-9,10: . di et hoxy- 2- .\
[4 n] pﬁopyl |) be?&{l@d},(f'i ]?ﬁd%’?%‘i%r%%(d(%ll“ #{’59 Cl:,)%‘? %‘F ﬁ'o% SO QWS -
4R* , 5aS*) -5-ethylat IBeflux t 53 Slag Gh t empdwaltor® of 1180 Y. After

e Doy 2- et 11 PLERYA - GEDBEL 6, LLL gl e o4 550N 801 600

acetone and a sol |on o
(-)-di-O 0" -p-tolubye -tesbduaris stitrednbhydieatens rBOOf i tacedone is

added wi thestirring, C?P jtate lfnﬂ%éﬂéﬂ'@1{Nr$@5fn§é'tﬁéﬁxhiﬁﬂ one hour
at roonlteéperature a t ot tre ether bein ded 1 n portions

during this peri dﬂthenhea%s@n%mtur;ﬁeecmwﬂt sacuuns ¥Rt 28 WY _hsdwmeshed with
ethyl acetate untjlodibia r@MRANS:lch GUon¥SIdOW. AD 2007 i A De@irs885 2 on.
The h/droch1or1de mel.s at 185° with decompasition. ' -
EXAMPLE 2 : (-)-(4S,5aR)-5-ethyi-4.5,53 G-tetrahydro-
10 ,10-dihydroxy-2-methyl-4-n-nropyl-dibenz - <
fcd,flindole

9---2&954-2-?:se21:1:3_259941:sl?éczﬁs--jf;;zzzé

74,3 g {211 w4} of f—,-(4R*,5aS*)«S-stx 1-

15 4,5,5a,6-tetrahydro-3,10-dimethoxy-2-methyl-4-n-
propyl-dibenzlcd,fJindole are dissolved in &30 =}

aceton2 and a sclution qf_8] 67 g- (211mM) et -
(-)—di-0,0tprtoluoy];L-tartaffc acid monohydrate
in 300 ml aceteone is added with stirring. The
20 mixture is further stirred for one hour at room
emperature, a total of 1 litre ether being added
in portions during this period. The resultant o/
precipitate is filtered off , washed
with ethyl acetate until it remains lignt yellow,
25  and dried.
11” 7 g of the crys tals obtained from the
first crystallisation are dissolved in 1 litre CHZCT,/
methanol 7:3 at reflux and the sq]ution is filtered i
and concentrated until 2 major part of the oroduct
30 - crystaliizes out. The mixture is stirred for abbut
15 minutes, the produc» is filtered ﬂ‘F'
washed with ethyl acetata until it remains colourless
and dried,



114.7 g of the crystals obtained fromthe first crystallisation are
dissolved in | litre [err] nethanol 7:3 at reflux and the solution is
filtered.and-concentrated until a major part of the product 30 e
crystalli.zes o Ut. The mxture is stirred fangabout 15 m nutes, the pégﬁhct
is filtered off, washed with ethyl acetate until it remains colourless and
dried. -16- 48 g of the resulting product is recrystallised in the sane
manner by using 700 m [err] 50:50 to give colourless crystals. The
resulting crystals are recrystallised in the sanme 5 manner by using 1.2
litresyacetone and 60 h | . S bt ai - ad

(-)- (48 5aR) - 5- et hy |-4?%15gg]gtfa%'ﬂ?et1 F"gmé%b ppeu%cﬁet‘hogggbyua%l?s 23 in

. -n-propyl -di beﬁfﬁ PéHF]Pﬁ66F§ by- F56F9079bpmﬂopﬁg§lgim?ahﬁﬁﬁﬂesolﬁo form
' of colourless crysigahe wonelrmekk atrykeank; [err] 10 (c = 0.5 in

met hanol). b) [J[err]- 4S 5a péS et

tetrah i hydr ox

2-net hyl -4-n-propyl B?béﬁf &‘PFlﬁ&éf&apﬁoégsdrﬁﬁr’gg ésé?gbéa H sime
Exanpl e 19) 5 (- mafinéd$, BaRpSSrethyE 4i%rBa, 8ceebnahygddoé9, h0- dehfdroty- 15
2-methyl -4- 0 progyleyd! @”%5931Bbk?@ﬂQhe(hXQQﬁgrBthQSLEtRQEQthdsEr@U‘ the
tartrate obtained above “under~aj. ! ’ : TR

tetrahydro-¢,10~ dinethoxy-Z-mefhyl-4~F-prooy1~d*henz-

(cd,flindole {-)-di-0.0-p-toluoyl-L-tartrate in fora of

‘colourless crys»a1s which melt at 185-198°; Ca’zJ -155¢

10 {c = 6.5 in metnanal).

N\
b) (-)z{25.5aR}-8-ethyl-4,5,582,0 tetranydro-9,10-dinydroxy-
Z-methyl-4-n-propyl:dibenzfcd,flindole
Proceeding as described in Example 13},
(-)-{4S,5aR)-5-athy1-4,5,5a,6-tatrahydrc-9,10-4ihydroxy-
15 2-nethyi-4-n- nnoal:-u1,enz[ d,flindole hydrohrcmide
is ¢btainad from the tartrate obizined abecve undei a)
The correspcnding hydrochloride melts at above 180°
with decomposition; [a]go- - 94° (c = 0.5 in mehanol).
EXAMPLE 3: (4R¥,5a8*)-4,5,5¢,6-tetrahydrc-9,10-¢ihvdroxys
29 2-methyiz4,8-diznoprogyl-dibenzlicd,flindole
i + - =~ o - L Y
- (3}(4R*,5a5%)-4,5,5a,6-tetrahydro-9,10-

dinﬁathoxy -2-methyl-4,5-di-n-propyi~dibenzlcd,flindsie, (211),

is cbtained in anzlogous manner to Example la to f).

This ccmpound is converted into the (-)-{4S5,5aR) isomar
forn, -int@ﬁrg;B the hydrochloride at 210° and melting at

222-224°; TaJD = =127° (¢ = 0.5 in methanol).

N
(841



The correspondi ng hydrochloride nelts at above [err] w th deconposition;

[err] (¢ = 0.5 in nethanol). EXAMPLE 3. (4R*5aS*)-4,

5, ba, 6-tetrahydro-9, | 0-di hydroxy- 20

2-netdgg§4,5-di-n-propyl-dibenz[cd,f]Lq@QIe

[err]( ,5aS*)-4,5, 5a, 6-tetrahydro-9, 10- di net hoxy -2-nethyl -4,

5-di - n- propyl -di benz~cd,f'irrdole, (o0il), is obtained in anal ogous manner
to Exanple la to f). This conpound is converted into the (-)-(4S, 5aR

i somer 25 forr:. Sintering of the hydrochloride at [err] and nelting
at [err];[err](c = 0.5 in nethanol). -17- I n anal ogous manner to i\
Exanple 2 there i s _obtained : :

(-)-(4S, 5aR) - 4, 5, 53 16213t OFYEr FAANET- diohEckadhpy-e2-2 rtdietgl is obtained

&4’ 5-di -_n£ pr OIQ)L'%-QIM[S%'E&][R()dAf,]S',G@Q'Ge-t@td‘a‘h ISU-!Qd,Q-OJtWiWy-dlr%%}Lt%-_[ err} Wlth
econposi tion; re] .. = [err], (¢c.= 0. i.n .met han : is alsoto

be appreciate&etHgﬁ’gﬁéﬁﬁﬁdﬁSP&ﬂﬁyh§&H8F¢1[§ﬁnéﬁﬁfﬂpgﬁe%dhﬁﬁéﬁé°ﬁdfebe
converted dir#ciplty iabbeed-166Ry wdrthnaied ofpaisrietitoyl ;o0xy- 6- met hyl - phenant hr ene
by heating w @0hyl aging i n 2-_ethgxyagt hanql. The conpounds of the
invention? inkggﬂtiEUIg?'?hquoﬁp?d2§5q§f%%gpﬁﬁﬁgg'I and 11, and their
phar maceuti -

It is also to be appreciated that 9-amino-3,4-dimethoxy-
6-methyl-phenanthena may be converted directly into
9-athylamino-3,4-dimethyloxy-6-methyl-phenanthrene by
heating with ethylamine in 2-ethoxyethano].



cally acceptable acid addition salts thereof possess pharmacol ogi cal
activity in animals and are therefore .5 indicated for use as QSEF
pharmaceuticals. In particular, the conpounds are indicated for use as-_¥X.
central dopa- nminergic stimlant agents,_ qa i_ndi cated by standard tests

for exanple according .to the method of U. Unger- stedt et al [Acta
Physiol.Scand.SuppI.(1971), 387, 10 Suppl.66-93] by induction of
contralateral turning of notable duration in rats (whose substantia nigra
has been | esioned by a mcroinjection of 6-hydroxy- dopam ne one week
previously ) after i.ghearcbmpooindsdrd fitdre aitivantienn apant isu o e

about ng/ kg 1% m stereoyfdlﬁdmme ITrhendaCﬂtl‘ Vigad 1 h &I vk & dnduc-

tion of dose depen sni f I cking and bi'ti ng behavi our
. in the rat accor digdd» @QQ&P‘T@‘I%\M%@ t%é%ﬁ‘t"d?"t esralltﬁo therfafi ATsE®H9Soh in an

amount of 1 to 30 et AYIE a PR Wi @ tin Zhimals affldne 1% are

placed in Perspex (Registered Tradenmark)cylinders of 30 cn1d|aneter on a
wire grid flodr. imdigatsy fHuiese (35 ANHWacey i i satibPad 14 Pageha he

rats are injecteq gy éatJhﬁJLe LASTPOHNL AHKILT £ 4 MVESE | HAtd e raThe dafiavi our  of

the rats i s observe for 2 mnutes at 30 mnutes intervals for 2 hours
and then at 60 niBlA®RSheeftimygl1rat agemtsl, dfs undiratedhys. s mredaedr ee of

stereotyped behavi&yis ObFSFVGﬁamN@S%%%Q@N@E% ath%Qié%&Y&felW@%éﬁ on
ggaglld(eigr?lz?id bystceptﬂ et’ awa)f!l\%rtaawiysioely canc?pSuon F{Qnﬁc), _.‘?___,
10 Suppl.66-93], by induction of contralateral turning
- _ of notable duration in rats (whose substantia nigre
has been lesioned by a microinjection of 6-hydroky—
dopamine one week previously ) after i.p. and p.o.
administration in an amount qf 0.03 to about 10mg/kg
15 animal body weight. The activity is confirmed by induc-
tion of dose dependent stereotyped sniffing, licking
and biting behaviour in the rat according to the following
test, after i.p. administration in an amount of 1 to 30
mg/kg animal body weight.

20 Rats, 180-222 g are placed in Perspex (Registered
Trademark)cylinders of 36 cm diameter on a wire grid
floor. After 30 minutes to allow acclimatisation to the

N\ cage, the rats are injected with the compound under
investigation. The behaviour of the rats is observed

25 for 2 minutes at 30 minutes intervals for 2 hours and
then-at 60 minutesintervals for a total of up to 7 hours.
The degree-of stereotyped behaviour observed is assessed
using a scoring system based on that described by Costall,
Nayler and 0lley [Europ. J.Pharmac. 18, 83-94,(1972)1.



The score and criteria are as follows:- 1. Intermttent sniffing 2.

Persistent sniffing, occasional |icking 3. Licking, occasional biting 5
4. | nse and persistent biting. The central dopami nergic activity is also,
con d by an inhibition of catal epsy induced by reserpine in mce-on.

S.c. adm nistration of about 0.01 ng t-d%bout 2 ng/ kg of the conpounds. 10
It is to be appreciated that the conpounds of the invention having
carboxylic acyl oxy substituents may hydro- |yse under physiol ogical
condi tions to give Thtfe SC¥ e th-¢ i bRy ifctdRee aorfPddrfds of the i nventi on
wherein the oxy, JWe rGiil 1818 S rairfer iudr oxy. 15 Mor eover for theiy
conpounds of the Jnvention especially the Exanpl e .2 ,conpound,this central
dopam nergic P rtsgﬁSi‘ser‘s"pesdﬁf'iTc1 W iq”&ﬁacsakoé‘(r?:ﬁi ﬁhi M%ro tests by
non-af finity for Ldlekiingl ,neaceceaptrarls tusiing t he et hod descri bed by A C osse
et al in "Psygho égygﬂ ?HF%" 1sS5ta Y. of 20 Neurotransmtter
Receptorsﬁ.,H%r. gﬁ%nuraﬁﬁgy IseH%%n TgﬁiﬂﬁQT,Edition, El sevier North
Hol I and | nc, Anst er dam 1930, pages 463-465. This specifity is confirmed by a
weak pro- lactin semeetdeditriadthidygdmimaddicvider ity RSy Hlifd GyHrgmmsd s in
t he dog at doses sui.t&@l e f.or cefntr I %cs)doam.ne@ﬁ ngb%,l C_activi tey._. The
conpounds ar e Phéef'die Bitdiohdy $%0r® \iFe st Hl |°Y reserpine in

- mice on s.c., administration of about 0.01 mg to about

2 mg/kg of the compounds. '

10 1t is to be appreciated that the compounds of the
invention having carboxylic acyloxy substituents may hydro-
lyse under physiological conditions to give the correspon-
ding active compounds of the inventien wherein the oxy sub-
stituents are hydroxy. '

15 Moreover for the compounds of the invention especially
the Example 2 compound,this central dopaminergic activity
is specific as indicated in in vitro tests by non-affinity
for clonidine receptors using the method described by
A.Closse et al in "Psychopharmacology and Biochemistry of

20 MNeurotransmitter Receptors”.,H.I.Yamanura,R.V.0lsen and E.
Usdin,Edition, Elsevier Horth Holland Inc,Amsterdsm,1930,

. pages 463-465, This specifity is confirmed by a weak pro-
lactin secretion inhibition activity and insignificant e
emesis in the dog at doses suitable for central dopaminer-

25 gic activity.

The compounds are therefore indicated for use as central
dopaminergic agents,e.g. for treating Marbus Parkinson.An
indicated daily dose is from about 4 to about 30 mg conven-
iently administered in divided doses 2 to 4 times a day in

30 unit dosage form containing from about 1 to about 15 mg of
the compound, or in sustained release form,



dopam nergi c agents,e.g. for treating Mrbus Parkinson. An indicated daily
dose is fromabout 4 to about 30 ng conven- iently adm nistered indgggjded

dases 2 to 4 tinmes a day in 30 unit dosage formcontaining froma . to
about -15 g of the conpound, or in sustained release form - 20- e -
conpounds of the invention, in particular bhe conpounds of formula I, are

furthernore indicated for use as anti-depressant agents, as indicated by
the in- hibition of catal epsy induced by reserpine in nmce on 5 S.C.

adm ni styation of about 0.01 ng to about 2 ng/kg of the conpounds and by
the inAibition of.the catal epsy induced by tetrabenazine in rats on p.o.
adni ni stration of abdde HomPoiRsst odo thg K Ve tiRa »cARpB3KAd CUAA T fBRcat ed
dose for this inrdmpdlundy ioF flogmualzout, 10-e0.fRY the radeet iAdAgacedveoirent |y
adm ni stered in divided ng% 2 to 4. tines . a da% i.n unit, go%ag% for,m
cont ai ni ng from“2Bod® £Nd H5HTESPE Ny 3G e @SnB8dn&2 88 BVn tE8st Bined
rel ease form Tihed bdrtdfoer roefd ciart@dileptsiyon nids ctelde byntriesBapiinesdn 5 cendiooat i on.

The preferred C%WQQUQQUH%iEW%aQQ%BO%Qda%%u%xﬁq%hem%'to about 2 mg/ke
of the compounds and by the inhibition of.the catalepsy
induced by tetrabenazine in rats on p.o. administration
of about & tb about 20 mg/kg of the ccmpounds.

An indicated dose for this indication is from about
10 0.05 to about 2 mg conveniently administered in divided
doses 2 to 4 times a day in unit dosage form containing
from about 1 to about 15 mg of the compound, or in
sustained release form. '

The preferred indication is the anti-Parkinson
15 irndication. The preferred compound is the compound of
Example 2.



-21- The conpounds may be adninistered in pharmaceutically acceptable acid
additiopg_salt form These salt forns exhibit the sanme order of activity as
t he frég;pase form The present invention also provides a pharnmaceutical 5
conpos on conprising a conmpound of the invention, e.g. a conpound of
formul a’I'> a physiologically hydrol ys&di-e and acceptable ester thereof, or
a conpound of fornmula I'l, or a pharmaceutically acceptable acid addltlon
salt thereof in association with a pharnaceutically acceptable 10 dil uent
or carrier. These conpositions nmay be fornulated in conventional manner so
as to be for exanpl eha sohpbuads aagapsuh@wam1sabmﬁm in ph2Zmake vk jwlgrss

for the produc y i

4,5, ba, 6- tetra%égggg%bgénzﬁ g %f géxén{ggrd a&él 5ﬁ1§aﬁ°r“ﬁéreof 5
whi ch |ncludesexhebstepbeosa@btardeMg05 activity as the free base form.

2-al kyl -9, 10- di hydr oxy-4, 5, 5a, 6-tetrai ydro- dibenz[cd,f]indole or an acid
addition salt thereof. by splitting the ether groups.in a correspondin

2-al kyl - 4,5, 5a, 6--TEFrah?BFBIdFBéﬁEFdGP]@ﬂé@l@”°Wé¢@ﬁgasﬂmﬁﬁﬂﬂﬂﬁyﬁmy her

groups in ghe @onpdsi0ipAStbinpPd s@hgaapPomosed bifersel indfention, e.g.
a compound of formula I, a physiclogically hydrolysable
and acceptable ester thereof, or a comﬁound of formuia II,
or a pharmaceutically acceptable alid addition salt
- thereof in association with a pharmaceutically acceptable _
16 diluent or carrier. _ - A

These compositions may be formulated in conventionsl
manner so as to be for example a solution, 2 capsule
or tablet.



ihterconverti ng an 2-al kyl-9, 10-di oxy-4, 5, 5a, 6-tetrahydro

di benz[cd,f]indole or an acid addition salt thereof into another 2-al kyl
-9 ,10 di,oxy-4 ,5 ,5a ,6-tetrahydro- 15 dibenz[cd,f]indole or an acj :
additjon ,salt thereof, and recovering the desired 2 é;gﬁ

-al kyl -9, 10-di oxy-4, 5, 5a-6- tetrahydro-di benz[cd, f]indole as such or~4s an
acid addition salt thereof. 20 2. A process according. to claim1 for
the production of a (4R*,5aS*) conpound of2¢ernula | -23- [err] where in
[err] is ([err])al kyl, [err] is hydrogen, [err]alkyl, (C3 7)cycloal kyl or
[err]cggJoalkyl - [err]alkyl, and 5 [err] is ([err])alkyl, or a

physi ol©0gi cal | y hydrol ysabl e and acceptabl e ester thereof, or an acid
addition salt of the conpound or ester, which conprises 10 a) obtai ning
. a (4R*,5aS*) conmpound of formula | or an acid addition salt thereof, by
splitting the ether groups in a (4R*,5aS*) conmpound of formula Il [err]

CuN\IM S —

1. A procass for the production of a 2-alkyl1-9,10-dioxy-
§,5,52,b~-tetrahydro~-dibenzlcd,flindole or an acid addition
o/ salt thereof,

(3}

which inciudes the steps of
gbtaining a 2-alkyl-%,19~dihkydroxy-4,5,5a,5-tetrahydro-~
dibenzlcd,f]indole or an acid addition salt thereof, '
by splitting the ether groups in a corresponding 2-alkyi-
4,5,5a,6-tetrahydro-dibenz[cd,flindole having splittabie
10 ether groupns in the ¢ and 10 pesiticns or a precurser
thereof, or
interconverting an 2-alkyl-%,10-dioxy-4,5,5a,6-tetrahydro
dibenz{cd,fiindole or an acid addition salt thereof
into another 2-alkyl-9,10-dioxy-4,5,5a,6-tetrahydror
15 dibenzlecd,flindole cor an acid addition salt theveof,
and |
recovering the desired 2-a1kyl-9,10-dioxy-4,5,53-6-
tetrahydro-dibenzfcd,flindole as such or as an acid
addition sait thereof.

20 2, A process according to claim 1 tor the preduction
of a (4R*,5aS*) compound of formula 1

I

A



wherein R to R are as defined above; and 15 the Z radicals are the

same or different and are splittable ether groups, or a precursor ther
or b) ob%iining a physiol ogically hydrol ysabl e and accep- table ester

"(4R*,5

acyl ati a 20

-24- recovering the (4R*, 5aS*) conpound2gf formula |

\compound of formula | or an acid addition salt thereof, by

correspondi ng (4R*, 5aS*) conpound of formula I, and

eof ,
of a

or a physiclogically

hydr ol ysabl e and acceptabl e ester as such or as an acid addition salt of
t he conpound or ester. 5 3. A process for the production of a

2-al kyl- 4,5 ,5a ,6-tetrahydro-dibenz[cd f]11 ndol e having spllttablequMH

groups in the 9 and 10 positions, an acpd addition salt thereof, which
i ncl udes the steps of 10 - redu0|nguan appropriate 2-a

| kyl - 4- hydr oxy- 4, 5- di hydr o- dlbenz[
groups in the 9 and 10 posit| o]
-4, 5a, 6-di be §

desired 2-al kyl
in the 9 and 15

t hereof. 4.- A process according
, 5aS*) conpound of formula Il as defT

xhe having splittable ether

10 positions 3 as ap acid adi diton sa |t

wherein

Ry
Ry

R3

or

10

15

is (Cy_,)alkyl,
is hydrogen, (C] ]O)aIkyl (C 7)cyc1°a1kyl or
(C3 7)cycloa1ky1- (C 4)a]ky1, and
is (C - )alky]
a physioTogicale hydrolysable and acceptable

ester thereof,

or

an acid addition salt of the compound or ester,

which comprises

a)

obtaining a (4R*,5aS*) compound of formula I or

an acid addition salt thereof, by splitting'the
ether groups in a (4R*,5aS*) compound of formula 11

(I1)

wherein R, to Ry are as defihed above, and

the Z radicals are the same or different and are
splittable ether groups, or a precursor thereof, or
cbtaining a physiologically hydrolysable and accep-
table ester of a (4R*,5aS*) compound of formula I
or an acid addition salt thereof, by acylating a

corresponding (4R*,5aS*) compound of formula [, and

* c L M. S *

sor thereof,and recovering the
. Qllttable et ner groups

¥
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in claim3 or an acid addition salt thereof, which conprises reducing a
conpound of forrmula Il 20 [err] wherein [err] and Z as as defined in ai m
3,0r a precursor thereof, and recovering the desired (4R*, 5aS*) conp QEB of
formula 30 Il as such or as an acid addition salt thereof. 5. A NS

2-al kyl--9,10-di oxy-4,5 ,5a , 6-tetrahydro- dibenz[cd,f]indole or an acid
addition salt thereof, whenever produced bBg4- -25- a process substantially
as herei nbefore described with reference to any one of the Exanples If or
lg or 2, 6. A 2-alkyl-9,10-di oxy-4,5, 5a, 6-tetrahydro- dibenz[cd,f]indole or
an aci {_addition salt thereof 5 whenever produced by a process according
~to any one of clainms 1 to 5. 7. A 2-alkyl-9, 10-di oxy-4,5, 5a, 6-tetrahydro-

di benz[ cd, f]i ndol ere¢ovérpeg dipgd{ 4roDs 50§ Lhpsepde & A oppppund of claim
7 haV|ng_spI|ttabIg 10 g;th Proﬁfs }n ré e 9 and 10 positions, or an
acid addition sal t°F ner2bys T olonrea Ry shadyo bsaplmarnd serentad ie as
defined in claim2otea physuoh ogr cas | yn hyei Ol ysd&bt on salt of

the compouﬁd or ester.

5 3. A procéss for the production of a 2-alkyl-
4,5,5a,6-tetrahydro-dibenz{cd,flindole naving
splittable ether groups in the 9 and 10 positions,

. or an acid addition salt thereof,
o which includes the steps of
10 reducing an apprepriate Z-alky]~4-hydroxy-4,5-d1hydro«
dibenzlcd,flindole having splittable ether groups in
the 9 and 10 positions, or a2 precursor thereof,and
recovering the desired Z2-alkyl-4,5,5a,6-dibenzlcd,f]
indote having splittable etner groups in the S and

-

it thereo

’h

15 10 positions as such or as an acid adiditon sa
' 4.- & process accordinrg to claim 3 feor the
production of é (4R*,525%*) compound of fo'rs:.u‘na Il as cdefined
in ciaim 3 or an acid ;ddition satt thereof, which
comprises reducing a compound of formula III

20
N\
CH (111)
z R
2
wherein R}, B s R3 end Z as as defined in cisin 3,o0r
a precursor thereof, and -
recoevaring the desired (4R*,525%) compound of formula
" 30 I1 as such or as 2n acid addition salt thereof,

5. A 2—a1ky1«9,10-dioxy-4,5;5a,s-tetrahydro-

Ta rw .
IS v -

ditenzlcd,flirds

c
an acid sddition sait thereof, whenaver producad by

AT
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‘and acceptable ester thereof, or an acid addition 15 salt of the
conpound or ester. 10..A conpound of claim9 wherein R "is [err]al kyl and
R3 is ([err])alkyl, as a racemate or as the (4S,5aR) optical isoner, .or an .
aci d addy n salt of the racemate or isomer 20 11. A compeund- of
claim?7 h is (4R*, 5aS*)-5- '

et hyl -4, a, 6-tetrahydro-9, 10- dlhydroxyﬁﬁiﬂnthyl 4-n-

propyl -di benz[ cd, f]indole or an acid addition salt thereof. 12. A conpound

of claim 7 which is(4R*, 5aS*)- 25

4,5, 5a, 6-tetrahydro-2-net hyl -9, 10-di hydr oxy- 4, 5-
di - n- propyl - di bgn | C t 13. A
(4R*, 5aS*) conpgu%égg? %O$ﬁ8%€a951gglgeégnggpéthFféﬁé dé?@gﬁ@%gld addi tion
salt thereof. 3@ith referenga ta soypoumdodf tee aknenBlemel&iarrigier 2.
([err])alkyl and R3 isg( ) a L rsass1hgs optica

| somer, or an acid addltlc%né;sgll%yll 3 ﬁg ?gggga@ % 39 6 |caf§?%gﬁ€? - 26-
15. A conpound 6Tb%maﬁﬁ¢1§1bmdqhemhér@nnazlﬁsaq¢mtn9@|k@ky bhe pgofici d

addi tion salt t@ﬁéﬁ@&erléroé‘uegama%ng eﬁoeéamééow@m& £8 any

(4R*, 5aS*) - 5- et hyl 55 tetr ydro dlnethoxy 2- met hyl - 4- n- pr opyl -
one of c1a1ms 1 to 5.

7. A 2-a1ky‘-g,10-d1oxy-4,5,5a,6-tetrahydro-
dibenz[cd,flindole or an acid addition salt thereof.

f.‘““-\‘_

8. A compound of claim 7 having splittable

10 ether groups in the 9 and 10 positions, or an acid

addition salt thereof.

| 9. A (4R*,5aS*) compound of formula I as

defined in claim 2 or a physiologically hydrolysable

and acceptable ester thereof, or an acid addition
15 salt of the compound or ester,
_ 10..A compound of claim 9 wherein R2 is (C]_é)alky1
and R3
(4S,5aR) optical isomer, or an acid addition salt

is (61;3)a1ky1, as a racemate or as the

of the racemate or isomer .

20 11. A compound of claim 7 whidrfs (4R*,5a8*)-5-
ethyl1-4,5,5a3,6-tetrahydro-9,10-dihydroxy-2-methyl-4-n-
propyl-dibenz({cd,flindole or an acid addition salt
thereof. _ o

12. A compound of claim 7 which is(4R*,5a5%)-

25  4,5,5a,6-tetrahydro-2-methyl-2,10-dihydroxy-4,5-
di-n-propyl-dibenzlcd,flindole or an acid addition
salt thereof.

12. A (4R*,5aS*) compound of formula Il as defined
in claim 2 or an acid addition salt thereof. -

30 : 14. A compoqnd of claim 13 wherein R2 is
(C]_d)alky1 and R3 is' (C]_3)a1ky11as a racematas or as
the (4S,52R) optical isomer, or an acid addition salt
of the racsmate or ceptical isomer.

) 1



5 dibenz[cd, f]lindole or an acid addition salt thereof. 17. A conpound of
claim15 which is (4R*, 5aS*)-4,5, 5a, 6-

tetrahydr,0- 9; 10- di met hoxy- 2- et hyl - 4, 5- n- propyl - di benz- | ndole or an
acid addition salt thereof. 18. A conpound of any one of clans 6 tao~17 in
racemc 10 form 19. A conpound of anyeone of claims 6 to 17 in the form
of an optical isonmer. 20. A conpound of claim19 in the formof the
(4S,SaR) 15 optical isomer or an acid addition salt thereof. 21. A
conpound of claim7 which is (4S, 5aR)-5-ethyl -

6-tetrah 9 d hy! & f
or anakfl dea(rjgl ¥|§i{)gAs?ila‘?ptthu oF 31 a%‘ y3 ﬂwnmr Wrceﬂg‘: %egzs[vﬁ]?;d ]4:)%(*%0%)’

" (4S, 5aR)- 4, 5, 5%8B- a?Oacfgt?gﬂ§&?8"95$6tdﬁﬁg§ y- 2- met hyl - 4, 5-di - n propyl -

di benz[cd, f]i nd or _an aC|d tlon al t .t her.,eof 3. d of
claln1g mhth .E%(4% Appoy gtﬂ 135" 15%Which®'is (4§%,SJ§43 yl-

4,5, 5a, 6-tetrahyds o589, &E)teltmhhdxp -2, ﬂﬁt-ldyinetthlo-xwr-dp-ydethdﬂb-dng-md'dqwndol e,

oL s ehm T L1808y 2PLY FPREGTe or 2R acd AAIIMA LAY dheFBe. N N

trahydro-9, 10-dj wetmowmgomhulf 212181 18- RhRW 1@' e [5ed+hHlindolsy, , gu an
acid addition salt tﬁgreo oun accor to an e ’of’ clalns 6

to 24, or 5 atphs? ééﬁfreiSFQ‘QSCEBFJBIéméémé & dﬁrﬂdﬁ€§ﬂ%17ﬁ‘QQﬂ¥'
: ;cd,f]1ndole or an acid addition salt thereof.

N, 18. A compound of any one of claims 6 to 17 in racemic
10 form; ’

19. A compound of any one of claims 6 to 17 in
the form of an optical isomer.

20. A compound of claim 19 in the form of the (45,5aR})
'_'15 optical isomer or an acid addition salt thereof.

21. A compound of claim 7 which is (4S,5aR)-5-ethyl-
4,5,5a,6-tetrahydro-9,10-dinydro-2-methyl-4-n-propyl-
dibenzlcd,flindole, or an acid addition salt thereof.

J 22. A compound of claim 7 which is (4S,5aR)-4,5,5a,6-
20  tetrahydro-9,10-dihydroxy-2-methy1-4,5-di-n-propyl-
dibenz[cd,flindole, or an acid addition salt thereof.

23. A compound of claim 7 which is (4S5,5aR)-5-ethyl-
4,5,5a,6-tetrahydro-9,10-dimethoxy-2-methyl-4-n-propyl-
dibenz[cd,flindole, or an a¢id addition salt thereof.

* [ L N s *



4
conpound for use as a pharmaceutical. 26. A conmpound according to any one :
of clains 6 to 24, or a pharnmaceutically acceptable acid addition salt of
t he conmp d for use as an anti-parkinson agent. 10 27. A conpound -, T
*accordi o any one of clainms 6 to 247 or .a pharmaceutically acceptable
acid addition salt of the conmpound tofTse as an anti-depressant agent. 28.

A pharmaceutical conposition conprising a conpound according to any one of
claims 6 to 24, or a pharnaceutically 15 acceptable acid addition salt of
t he conpouqﬂ, in association with a_pharmaceutical carrier or diluent,~

~.
oy

4. A compound of claim 7 which is (45,5aR)-4,5,5a,6-te-
trahydho-g,10-¢imethoxy—2—methy1-4,S-di-g-propyl-dibenz
(cd,flindole, or an acid addition salt thereof.

25. A compound according to any one of claims 6 to 24, or -
5 a pharmaceutically acceptable acid addition salt of the
compound for use as a - pharmaceutical, -

26. A compound according to any one of cldims 6 to 24,
or a pharmaceutically acceptable acid addition salt of the
compound for use as an anti-parkinson agent. _ -/

10 27. A compound according to any one of claims 6 to 24,
or a pharmaceutically acceptable acid addition salt of the
compound for use as an anti-depressant agent,

28. A pharmaceutical composftion comprising a compound
according to any one of claims 6 to 24, or a pharmaceufically

15 acceptable acid addition salt of the compound, in association'
with a pharmaceutical carrier or diluent.

AR



