Het er ocycl i ¢ conpounds, their preparation and pharma- ceutical conpositions
contai ning them The present invention relates to phenanthrene derivatives,
their preparation and pharnmaceutical_ 5 conposi tions containing them WK
patent [.err]2 024 818 described a class of 4,5, 5a, _

6-t et ralydr o- di benz[ cd, f]indol e derivdtives having stiml @ ¥eR¥ty on(
central bam nergi c receptors. Afl the conpounds specifically exenplified
10 whi ch have al kyl groups attached to positions 4 and 5, contain as one
al kyl group a nethyl group. It has been now surprisingly found that a group
of (4R*,5aS*)- 4,5, 5a, 6-tetrahydro-di benz[cd, f]indole derivatives having
ethyl and n-propyl groups in the 4 and 5 Positions, 15 whi ch are
nowhere specifically described or suggested in this patent,possess a
particularly interesting pharma- cological profile, inter alia, |ong
duration of action and/or notable potency as central dopam nergic agents
and good tolerability. -2- In accordance with the invention there are
provi ded conpounds of fornmula I,. [ERR ) '

Heterocyclic compounds, their gre:aration'and pharma-

ceutical éompositions containing them

L | The present invention relates to phenanthrene

derivatives, their preparation'and pharhaceutical
S compositions containing them.
UK patent,n°2024818 described a class

of 4,5,5a,G—tétrahydro—dibenz[cd;f]indole derivatives
having stimulant activity on.central dopaminergic
receptors. All the compounds specifically exemplified

10 which have alkyl groups attached to positions 4 ani 3,
contain as one alkyl group a methyl group. It has

& been now surprisingly foﬁnd'that a group of (4R*,5aS*)- N
4,5,5a,6-tetrahydro-dibenz(cd, f] indole derivatives
having ethyl and nporopvl groups in  the 4 and S5 positions,

15 which are nowhere specifically described or suggested
in this patent,possess a particularly interesting pharma-
cological profile, inter alié, long duration of action
and/or notable potency as central dopaminergic agenfs

and good tolerability.



mhereln [err] and [err] |ndependently, are ethyl or [err]-propyl radicals,
5° and ‘the [err] -substituents-are the sane and are hydr oxy or acyloxy

radicals,- in racefic form-having the relative configuration 4R, 5aS*, or in.

optically active isoner -form having 10 t he absol ute configuration
4S, SaR._ The. acyloxy radicals are conveniently radicals of fornmula [er
CO - 0= in which [err] i's an alkyl radical s+ Beer]cycloalkyl 15

phenyl . radical or a 5- or 6-nenbered heterocyclic ring. when - Jerr] isan -
al kyl radicalthis may conveniently contain 1-17 carbon atons, preferably 1 -
to 7 carbon atons, and may be straight chain or - 20 branched chai n.

3 [err] may be a substituted al kyl radical,. con- taining in the alkyl chain
conveniently 1-5 car bon atonBInChnuendancEywmthlSna apvestbon these al kyl
~radical. The substituents may be, e.g., carboxy,

are provided compounds of formula I,

S - wherein - _
R, and Rz' indeperidently, are ethyl or n-propyl radicals,
'y v o . _ , . e
:the"k3 substituents are the same anc areihydrorY'or
acyloxy radicals, | | |
" in racemic form having the relative configuration
4R*, Sas*, or in optically active isomer form having

ld . the aosolute configuration 4S SaR.

The acyloxy radicals are conveniently
radicals of formula
'a-co4o- o
in which R, is an alkyl radical, (c3_';,-)¢yc1oa1ky1_,
15 . a phenyllradical or a 5- or 6-membered.he£erocyclic .
ring. | | . ' | | | .
ﬁhen R; is an alkyi radical,rnis_may
- conVeniently'contain'lel7 carbon atoms, preferably 1
to 7 carbon atoms, and maﬁ be .straight chain or

20 branched chain.



hydr oxy, am no, [err]alkylanino, [err]alkbxy, [ [err]alkyLanjno, hal ogen,
[err]al kylthio, phenoxy, a phenyl radical, 1- pyrrolldlnyl pi peri di no or

mor phol i no and ‘conveni ent |y a phenyl radical: [err] may al so be.e.qg.
an al kyl radical containing in the 1Q - alkyl chain 1-4 carbgn atons.and-.

" substi tated by. [err]cycl oal kyl . |§[?Hr] I s-a phenyl radical or aIkaa

substi { ed by a. phenyl radical the phenyl radi cal may be unsubstituted.

or cond 1, 2. or 3 identical or diffe- 15 rent substituents,

sel-ected, ¥or exanple, from halogen, trifluoromethyl, [err]alkyl,

[err]al koxy, " [err]gal kitalybe andubisdahided kafix@yu NPad P&ad nsahét' ene- di oxy

- group. Preferably tAe phenyl ring is nono- di substitufed. 20

Wien [ergdinsngnidl ke RURFL 286 bsbra;éa{ﬂwhy afligatarh8hl] i s preferably

a benzyl radical. The phenyl ring may bear substituents selected for
~‘exanpl e, aéém8) hebAveR1eheny] Atkdls d Hddcdses vitéeralrykyl - thio. . - 4

_ - Wen [err] is a heterocyClic ring, this is-suitably a heterocycle
- contalnlﬁgdgaamenmua1su§§£1tuents may be, e. g., carboxy,
5' hydroxy, amino, (C1 4)alkylamino, (Cl 4)alkoxy,
;di-(cl 4)alkylamino, halogen, (C1 4)alky1thio,
phenoxy, a phenyl radical, l-pyrrolidinyl, piperidino
_ _or morpholino,and-conveniently a phenyl radical.
: R may also be e.g. an alkyl radical containing in the
_lé'. alkyl chain 1-4 carbon atoms and substituted by .

(e, 7)cycloalkyl. -

- When R .1s a phenyl radical or alkyl substi-_
.tuted hy a phenyl radical, the phenyl radical may be
unsubstituted or contain l, 2 or 3 identical or diffe-

15 rent substituents, selected for example from halogen,-
triflqoremethyl,.(c 4)alkyl, (Cl 4)alkoxy,

_'(51_4)alkylﬁhio and.dl-fcl_4)alkylamlno,.pr_a methylene—
dioxy‘group.dPreferably the phenyl ring ls.mono—.or
| disubstituted. | | | -

20 . When R is an alkyl substituted by a nhenvl
radical, R, is preferably a benzyl radical The"
phenyl ring may bear substituents selected for example,
from halogen, (Cl,4)alkyl, ‘C )alkox5 or (C )alkyl

thio.



_or .sulfur as sole heteroatom e.g. pyridine, thiophene or furan. 5 -
Preferably [err]’is [err]alkyl; {err]cyclo- alkyl; unsubstituted phenylsi

phenyl nono- or disubsti-.tuted by chlorine, quorlne tri-fl yorometh [N
Len;lalkyl or [err]al koxy; unsubstituted benzyl; or benzyl nono- or v

di sybstituted by chlorine, fluorine, 10 [err]alkyl or. [err]al koxy* '
Hal ‘Sg¢én nay signify chlorine, bromne or 1 ubrt ne, preferably chl orine or
fluorine. In a group of conpounds, [err] is n-propyl and R2 is ethyl. In’
anot her. group of conpounds, [err] and [err] 15 -are the sane:and signify

ethyl or n-propyl. Preferably in the conpounds of formula | the R
substituents are hydroxy The preferred conpounds are the (4S, 5aR) optical
i somers. 20 _ Wher Bgriscalhetyrocwelnnvenmsont@ﬂ@VﬂdEs a
process for the production of conpounds of fornula I, which conprises a)
produci ng a corpuikrbly & chetezotycle Fampiunmmmqremqtrm[err] are
as defined above, .by splitting - _

: or sulfur as sole heteroatom, e.g. pyridine, thiophene

" oxr furan.

Preferably R is-(cl 7)elky1;'(c3-6)cyclo-

wn

alkyl, unsubstituted phenyl; phenyl mono- or disubsti-
- tuted by chlorine, fluorine, trifluoromethyl, |
.( 1‘4)alkyl or_(c1_4)alkoxy;_unsubstituted_benzyl;
or benzyl mono-~ or-disubstitutec.by chlorine, fluorine,
10 '(c 4)alkyl or (C1 4)alkoxy. |
Halogen may signify chlorine, bromine or
'-fluorine, preferably chlorine or fluorine.
In a group of compounds, Rl is n—propyl and
R, is ethyl In_ another group of compounds, 1 and Rz |
15 eare tne same and signify ethyl or_gfpropyl. Preferably
~in the compounds of formula i3the.R3'substituents
are-hYdroxy. The preferred compoun@s are the
(4s,SaR) optical isomers.
20 | More particulerly._the inVentionIprouides
a process for .the production ot compounds'of formula l,i
_which.conprises. ﬂ -

a) P#oducing'a'compound of formula Ia



- “conpoun

the ether groups Z of a conpound of fornula I'l [ERR] wherein [err] and
[err] are defined above and Z is a splittable ether group in racemd form.
haV|ng the 5 rel ative configuration 4R*, 5aS*, in optically active -
I somer - fornthavrng t he absol ute conflguratlon 4S, 5aR or b) producing a»“
‘pi~fornula | b [ERR] wherein—{& | .and [err] are definéed-above
the radfc¢ahbs) [err] are identical acyl oxy radi cal sby 10 acylating a-
compoun formula la in racem c form having. the relative configuration
4R*, 5aS” in optically active i-somer form having the absol ute
configuration 4S, 5aR - 6- Theeter splitting process according
. process a) may be effected o1 col onal manner for splitting ether
groups. For exanpt et hgot s ' _cargi ed out by treatnment of the
" starting mate- 5 rials 2rdl . acid, e.g. hydrobronic or
hydroiodic acid, at a .ter Sgst [err] pref? gably from 100C
to the boiling point of the ractlefn m X ure2 especrally at -about [err] The
ether group- o

| wnerein Rl and Rz are as: defined above, by splitting

the.ether-groupsuz of a-oomponnd-of_formula II

& S
wherein Rl and Rz are defined above and 2 is a
..spl.i.ttable et.her group, in racemic form having the
5 ' relative configuration 4R*,5as%,0r j.n ootically active
isaner form Having the absolute con.figuratim _4s,5aR, _or :
b) proauoing a. compound of formula Ib |
Ib
wnerein Rl and R2 are defined . above and the
: radicals Ré are identical asyloxy radicals,by |
10 acylating a compound of formula Ia in racemic form

having the relative configuration 4R* Sas* or in
optically active_ isomer forn_x having the absolute‘_

configuration 4S,5aR.



Z.is preferably a nethoxy radical. 10 - The acyl ati on process
~according to process b); may be effected in conventional manner for the
sel ective acyl ati on of phenolic groups in the.presence of an am ne
funati on. For exanple there may be used, as acylating agent, 'a functionak=
~deriXative of ah 15 acid such . an acid chloride, acid brom de or the acid
anhyd‘/ Conveniently the reaction is cart i®d out by reacting an acid
chloride in the presence of tri- fluoroacetic acid at t enperat ures from-
[err] to the boiling point of the reaction mxture or. in the pre- 20

sence of ‘pyridine at tenperature fron1[err] to roomtenperature. The

resul ting conpounds of forpula ma i,sql ated fromthe reaction mxture
;and purified in known manngg ?h‘gel"yé (S'Batstg'"ﬁ)ﬁﬁo‘iﬁ T RAFARRNSE 25 |
formula | may be c nverted into acid _additi sal t for i n _
convent i onal. manﬂ’é C&Rd #cem\?gr S& i€ &tﬁdgr}'é’cl"t@‘fed?us%? RAMEFon are,

Lofarrar e acl 4 FERIRLEsBRRTENER, o oRielr b it MR LoR my

be may be carried out by treatment of the starting mate- _

5 . rials with a strong mineral acid €.G. hydrobromic
- or hydroiodic aoid, at a temperature of at least 1oo°c,
preferably from 100°C to the boiling point of the
reaction mixture, especially at about 130°c.'rhe ether group:

z is preferably a methoxv radical

10 ' ' The acylation process according to process b),
' may be effected in conventional manner for the selective
acylation of phenolic grouos in the presence of an
amine function. For example there may-be used,

~as'acylating agent, a'functional'derivatiue of an
15  acid such an aeid chloride, acid bromide or the acid
anhydride. Conveniently the reaction is carried out
by reacting an acid chloride in the presence of tri-
.fluoroacetic'acid at temperatures from 20°C to the
boiling point of the reaction mixture or in the pre—_'l
20 | sence of pyridine at temperature from o°c to room
o temperature.
-The resulting compOUnds'of formula I may.
be isolated from the reaction mixture and purified
in known manner. The free base Forms of compounds of

25 - formula I may be converted into acid addition salt



obtained fromracenmic starting materials. Optically active isonmers of

' fornula | may be obtained fromoptically active precursors with the

ation (4S,5aR) .or fromthe racemate. The 4S,5aR enantioner 10

\ai ned fromracenate by known nethods, for exanpl e by fracti onal-,

cryst tion of diastereo- isoneric salts, e.g. their salts’ mnth e
(+)-d p- toluoyl-D-tartaric acid or (-)-di-Q O p- tquoyI - tartaric.
- aci.d. em c resoluticon into the optically 15 active |soners may be
~effected . preferably at an early stag in the synthesis, e.g. before
splitting of the ether groups. The st&rting materials of formula I'l are -
descri bed and clained in divisional application no 83 25760 and may be - . -
prepared by reduci ng conpounds of formula Il [ERR] - 8 - wherein [err]

‘and [err] are as defined above. The reductlon may be effected conveniehtiy_.
Il B LA phindd LS SR RO, zfzrzgly
hydrochl o crildcs . c',é’ 'saft 2'::1%2 'on rééeh,e rr?seeﬂgﬁni‘;,ah@‘e C”%én);

acid tartaric acid, di—O O-p-toluoyl-D-or L—tartaric
) acid, and hydrobromic acid.._ |
5 B i : Racemic compounds of formula I may be
obtained from racemic starting materials. Optically
':active isomers of formula I may be obtained from
opticallj active precursors with the configuration
'(AS,SaR)_or_fromuthe racemate._The QS,SaR-enantiomer
E 10  may beiobtained from racemate by knoﬁn methods, for
example_by.fractionallcrystallization of-diastereo-
isomeric'salts, e.g. their salts Withn(+)-di-o,o;pi
p_toluoyléb-tartaric.acid or (-)-di-0,0-p-toluoyl-L-
'tartaric acid,,Racemic_resolution into.the optically

15 activefisomers maf be-effected'preferably at an

| - early stage in the synthesis, e. g. before splitting

of the ether groups. | |
| | The starting materials of formula IT are

described and claimed in divisional application no 83 2.>760

and may be prepared by reducing compounds of formula III

IIXI




;éalt for exanpl e nercury(ll) chlorlde The reaction may suitably be
effected for: exanple im ethanol, and at tenperatures fromJ[err] to the

boi li ng p0|nt of 10 the reaction m xture. Starting materials of forsmda )
IIL.nay be prepared, for exanple, according the follow ng reaction sc KS
91,rPERR] - 10 - In the reaction schene éhe radicals [err] and Z

as defined ‘above and [err] is nethyl or ethyl® The reactions may be carrled;
out in conventional manner and the products of the above reactions may be
i solated 5. and purified in known nanner. In the above intermediates the"
ether groups Z are conveniently met hoxy. | nsofar the preparation or any
particular starting material is not partlcularly descrlbed thIS 10 may
be effected |n,90nvent|onal manner . _ S
wherein Rl’ R2 and R3 are as defined above.
The reductlon may be effected’ convenientiy
under acidic conditions suitable for the acidic
reduction of enamines or imines, for example with
'5 - zinc in .an aqueeue'mineral.aeid,-preferably hydrochlo?
ric acid,:conveniently in the presehce of a mercury (1)
salt, for example'mercury(II) chloride..The reaction
ﬁay suitably-be effectéd'for example in ethanol, and
at temperatures from S0°C to the boiling point of |
10 the reaction mixture. o
Starting materials of formula III may

be prepared, for example, according the followzng

reaction schemes



.chloride. During the addit

For exanple the phenant hrene derivatives which are starting nmaterials of
formula XlI, are described in the Elsevier's Encycl opaedi a of Organic
Chenmistry, vol. 13, Tricyclic conpounds, El sevi ér . Publ i shi ng Conpany | nc.

15. York (1946). In the follomnng Exanpl es aII tenperatures are given
in deg \Cel si us and are uncorrectéd? EXAVMPLE 1-: a) - *“wgﬁ :
9- (‘N- et\hy] butyryl .- anlno) 3- br ono- 3; 4- di net hoxy- 20 ' phenanthrene-

[ conpou of formila V] A solution of 50 g (133 m\M 9- ethylanlno 8- .

- brono-3, 4- di met hoxy- phenanthrene in 57.5 nl (333 nM)
N- et hyl - di i sopropyl anmi ne and. 420 gl _net hyl ene- chloride i s added dropmnse
wth stlrring , under a nitrdgen wt rosphere over a period of 20 ninutes
‘ PHchl oride jn 420 m nethyl ene
: cfgn mixture §I i nt-ai ned at room
tenperature by cooling 5 Q Nete N@pih The resul tant yeIIOMFred
‘sol'ution is then*worked up in known manné@r to afford. 9-(N-ethyl -
- N butyryl - ani no) - 8- br.onmo- 3, 4- di met hoxy- ph nt hrene, M.pt 102-104. b)
.(4RS) 5- ethyl 4@5=d“n¥9€? 4 hydroxy 9, 10- gﬂﬁg:hgﬁgkr or =

R.-Li
lithium

(VIii)

vIiD) -

: NH--R2

' TDiboréng

axy -

(%)




_10. 4-n-propyl -di benz [ cd, f.]indol.e [ conpound of formula I11] 25 g (58.14
mV) of 9- (N-et hyl’- N- but yryl’- am no) - 8- br ono- 3, 4- di met hoxy phenant hrene<gre -
dissolved with stirring in 450 m anhydrous tetrahydrofuran and th s

solntlon obtained is cooled 15 to. -25 with a bath of rrethylenecl b ee
and‘@/ylce 73 m (116.28 m\) of a 1.7 nolar ygplution of : .
tert=butyl*-lithiumin pentane are then added "dropw se over 4 mnutes. Then
the tenperature of the reaction mxture is allowed to increase to 20 - +5

over a period of 30 mnutes, the reaction mxture is poured onto 500 m of
"a mxture water and ice,-.'extracted three tines with, each tinme, 500 m. -

met hyl ene chl ori de, and tgﬁ %Qa@egﬁaﬁe%c@{&é/m{ga(}éaimmt@rﬂ ®ried and_
evaporated. After the product 25 “1I's dried in high vacuum t- reis

obtained - 124 34 Lisehmﬁinééaﬂ'o@wr&&ﬂ%%om di”&?&tﬁpi(y-
di benzfic

4-n- propyl - indole in the formof a low. green foam ¢)

[err]-(4R*, 5aS" jma- ¢liidne B b"eetcra&*ﬁ@d) outlGn Tonventional manner
di met hoxy- 4- n- propyl - di benz[ cd, f]i ndol e [ conpound of for- A suspension of
40.6 ¢ (116 ”M aﬁﬁ Q:ﬁ@sbr'éducts of the above reactions may. be isolated.
5. and purified in known manner.
In the above intermediates the ether grouos

2 are conveniently methoxy.

Insofar the preparation or any particular
starting material is not particularly described, this
iO ) umay be effected in conventional manner.
N .For example the phenanthrene &aﬁyatuns'which are
starting materials of formnla XI, are described in the
i Elsevier's Encyclopaedia of Organic Chemistry, vol. 13,
Tricyclic compounds, Elsevier Publishing cOmpany Inc.
15 New York (1946)
In the follow1ng Examples all temperatures
'are given in degrees Celsius and are uncorrected..

E}LAI&PL.:. l :

2 2:.@:55*.12}:§:=.>2:~.vszl:.a.sizel -3-br°"°-3 4-dimethoxys_

.20 ] | ghenanthrene [compound of formula IV] _
A solution of 50 g_.(l33 ‘mM) 9-ethylamino-3-
brotl_o-B,'4.-dimethoxy-phenanthrene in_ 57 .5 ml (333 myM)
K N-ethj'_l—d_iisopropylamine and 420 ml fmethylene‘_-"chloride_

is added dropwise, with 'stirring., ‘under a nitrogen -



e

. ethyl -4, 5-di hydr o-4- hydr oxy-9, 10- di met hoxy- 4- n- propyl - di benz[ cd, f]indole
In 1060 m ethanol i.s added with stirring to a suspension of 140 g of zinc

dust 1~ and 31.6 g (116 mV) of nmercury (I1Y.chloride. in 1060 m .
distil|¥R\water ( alternatively the zinc dust/mercury chloride may be <=
‘added he di benz- indole). The r sactt on’ n1xture is refluxed, 360 m m&é
18@6hydroch|or|c acid are added-dropwi se over a 15 period of 15 to 20.

- minutes and the mixture is refluxed overnight with stirring. The. reaction.

mxture is cooled to roonitenperature filtered and the zinc amal gamis

ashed with 50Q i met hyl The, filt | kal th 1°
},V?ts rg of osp %0712%%? a?g%#gﬁ STl 3 ré‘lf‘JE?ifr"’? g Iﬁﬁésrgg"‘}%%f%&? r 1’3.2'? e\élvI once

ohi ori de® %%&”"%a%ieﬁ%f@“ﬁaé BRel $ifotl 58,8740l e5°°d?‘. e&méﬂé' .
g on B Sl S LAELBR T bngi 05 QERE LB A eoel using
' HaS :
LSRR R* c# f%% aﬁnﬁgpf%beQﬂtﬁﬁﬂﬁ%ﬁaFTrg by Qﬂﬁﬁﬁ?qn fornlof an

_tetrahyd

0|I5 | in a water oata. The resultant yellow-red solution .
. is then wadmd1x>1n known manner to afford 9-(Nhethyl—
N-butyryl—amino) ~-8~bromo-3, 4-dimethoxy-phenanthrene,.
M.pt 102-104°.

b) j4RS) 5-eth¥l-4L5-dihzdro- -hzdroxz-Q 10-dimethoxx-'

25 g (58 .14 mM) of 9-(N—ethy1-N-butyryl-"
amino)-8- bromo-3 4-dimethoxy phenanthrene are
;dissolved with stirring in 450 ml anhydrous

| tetrahydrofuran and the solution obtained is cooled
15 | to -25° with.a bath of methylene chloride and dry
ice. 73 ml-(116.28-mM) of a 1.7 molar solution of -
Egggi-butYl-lithioh in pentane are then added - ' R S#'
fdroPWise over 4 minutes. Then the temperature - '
of the reaction mixture is allowed to increase to
20 +5° over a period of 30 minutes, the reaction mixture i
is poured onto 500 ml-of a-miiture water and zce,
. extracted three times Wlth each time; 500 ml
l-methylene chloride,and the organic phases are washed

'=with water, dried and evaporatedi After the product_

25 is dried in high'vaconng'thereuis obtained'



~EXAVPLE 2: “The’ (4RS) 5-@ét’hyl - 4, 5- di hydr o- 4- hydr oxy-

9, 10- di net hoxy- 4-'n- propyldlbenz[cd f]indol.e obtained in the Exanple 1b),
may al so be prepared as follows : 10 a)

9-@g|no 3, 4- di net hoxy- phenant hrene [conpound of formul a X) A mxture gf X
- 4307mM" (3.08 noles) trifluoro- acetic anhydride and 430 m -(5.62 nol e§).');
trif¥oro- “acetic acid is added at roon1teﬂpé?arure under a 15 . nit
‘atnmosphere to 53.6 g (0.19 nole) 3,4- dinethoxy- phenant hr ene- 9- carboxyllc ,
acid and the mixture'is stirred for 10 mnutes. Alter the mixture is cooled -
to [err], 15.2 g (0.234 nole) sodi um azide are carefully added in solid
form the m xture is stirred for 20 =~ 3 hours at [err], poured onto.ice
and the resul ti ng4RsIpS+aithy ot JRdl ilpyd rokdehpd naxyped , LO-Jdimethoxy-~

9- am no- 3, 4- di net hoxy- phenant hrene as a solid. The hydrochloride nelts at
over 215 with decledpqaidpydrdiherts b/ §] tmdobe 314 - therfbhoiof- ah;mla.ntvhrene
[ conpound 25 of formula |X] -14- S5 m (0.319 nol e) .

N-et hyl di i sopropyjrarsmefamna. added to a.solution of 38.2 g (0.151 nole)

9- am ho-

nmLaII]
A suspension of 40.6 g (116 mM) of (GRS) 5-

.\de : . .ethyl-4 S-dihydro-4-nydroxy-9 lo-dimethoxy-4-n-propyl- ;_
| dibenz[cd f]indole in 1060 ml ethanol is added with |
stirring to a suspension of 140 g of zinc dust
10 and 31.6 g (116 mM) of mercury (IIT,chloride.in-
1060 ml distilled water _'( alte:':nativ.e'ly the zinc
dnst/nercurY' chloride'may be added to the dibenz-
- indole) The reaction mixture is refluxed 360 ml
of 18% hydrochloric acid are added dropwise over a
'15 ' .-period of 15 to 20 minutes and the mlxture is

"\/ﬁ o refluxed overnight with stirring. The reaction'

mixtdre is cooled to :oom.temperature, filtered_and
ehe zinc‘amaldam is washed with 500 nl methylene
chloride. The filLrate is made alkaline with 1 litre of
20 '.. concentrated NH4OH and the alkaline phase is extracted
| ~once with 1 litre metnylene chloride and twice thh,_
'each time, 500 ml methylene chloride. The combined

_ organic phases are washed with watei, dried and



t hoxy- phenant hrene in 200 m nethylene chloride. To the resulting

m xtuFe i's added dropw se -5 over 20 mnutes a- solutlon of 20.8 n (0.292
nol e yl chloride in 250 m nethylene chloride. During the addition, o
the t rature of the-reaction m xtur¢ és mai nt ai ned at [err] by coollﬁgg '

“Wwith a'ice bath. The reaction mxture is"stirred for 14. hours at 10 “aglom
t enperature and worked up-in known manner to afford L '
~9-acet yl am no- 3, 4- di net hoxy- phenant hrene; M pt. 190-195 after
‘recrystallisation from ether c) 9- et hyl am no- 3, 4- dlnethoxy phenanthrene.

[ conmpound _of fornul a éo 124

9-acet yl afif ABS5258dy; }%Fh% “&%%t%]enjes ‘?lh’é? &ﬂgraaggﬁg%o n1 anhydr ous-
t et r ahydr of ur are redu ed mnt 00 m (0.5, % g %ﬁr | ution of |
i borane PR SRksERGEL° BEIAG, hiane Ao R 5S4 S er o give
9- et hyl th h 9 15 - d

4, g th?g%%O§§Eﬂn&|$8tﬁg%§F5 gﬁﬁjﬁ eaﬁg h%ﬁ%i@rgﬂ$éthrlngoPé fconpound)of
B S b et

5 5 indole in form: of an oil.

_EXAMPLF' 2 | | B
The (4RS) 5-ethyl—4 5-dihydro—4-hydroxy-
| 9, lo-dimethoxy-4-n—propyldibenz[cd f]indole obtained

-lin-the Example 1b); may also be prepared as follows s

10 '1a) 9-amino—3 4-dimethoxz—ghenanthrene [compound of -
| formula X) | )
| A mixture of 430 ml (3 08 moles).trifluoro-
| acetic anhydride and 430 ml (5.62 moles) trifluoro—
acetic acid is added‘at_room'temperature under'a _
15 ‘nitrogen atmcs'phe;é'ts'ss””s g (0.19 Im.o:le) 3,4-
_dimethoxy-phenanthrene—9-carboxy1ic acid and the
mixture is stirred for 10 minutes. After ‘the nu.xLurg. is cooled. _
to —5° 15.2 g (O 234 mole) sodium azide are carefully :
.'_added in solid form, the mixture is stirred for
20 l3 hours'at'2°,:poured onto ice aud the resulting"
| ) "ﬁsuspension worked up in known manner to’ give |
9-amino—3 4-dimethoxy-phenanthrene as a solid. The
hydrochloride melts at over 215° With decomposition.

b) acetylamzﬁo-B 4-dimethox -Ehenanthrene Lcompound

25 ) of formula IX]



5- nitrogen atnDsphere to a §olut|on of 28.1 g (0.1 nole) of

9- et hyl am no-3, 4- dlnethoxy phenanthrene i n 300 n1 anhydr ous
tetrahydrofuran; the reaction mxture becones bright red.Dry ice is then
added--unti| the col ouration di sappears: the formation of " a solution w't.
yel | Qu-green fl Uorescence is observed. After iye tenperature of the

“ reacti’'on mxture is allowed to reach roon1tenperature the m xture is
poured onto water/ice, extracted three tines with nethylene chloride and

t he organi c phase dried over sodium 15 sulfate and evaporated. There is -
thus obtained 4, 5-dihydro-9, 10-di-methoxy-5-ethyl-4-oxo-di benz[cd, f]-

i ndol e which el ts" atr 125- £§r§l Qangﬁgdﬁgggpo§lEkﬂghdgf%%&fgagﬁzﬂi|sation

from et her/ petrol eum et her

4RS) - 5-ethyl -4 hyd 0. t
El n- ?)ropgl )qu ben%%d%%endﬁoex f%ﬁ%gﬁ‘g\‘f%ﬁ? I}O / (ozlqls]:L §‘°11% g'saé“"rﬁ\ﬁ' of

a solution of n- p;pm{memgfsbyghgﬁgm ﬁel % tzB?' ﬂ&r ﬁ'&%& n%r opw se -at

roomtenperature : to’a solution of 10 ro-

9,°10- di et hoxy- idwidad: ore- E‘h@eﬂééﬁﬂtingnﬂﬂcturﬁ 33 aag 90 drpo %@/drous

tetrahydrofuran. After 30 m nut es solutiron o
chlori de I% add&ﬂ;ef*‘&bm\i(nuli@s a solution of 20. 8 ml (0.292 mole)

acetyl chloride in 250 ml methylene chloride. During

-" o . ‘the addition, the temperature of the reaction mixture "
is maintained at’ 20° by cooling with a ice bath.
'.l‘he reaction mixture is stirred for 14 hours at
'1o | room temperature and worked up in known manner
'. to afford 9-acety1amino—3 4-dimethoxy-ohenanthrene,

M.pt. 190—195° after recrystallisation from ether .

of formula VIII] _ _
15 34.g(0.124 mole) 9-acetylamino-3,4-
| dinte_thoxy-phenanthrene in_ sus_pen_sion;in' 450 ml an_hydro'us'
| tetrahydrofuran are reduced w:Lth 500 ml (0.5 mole) of a
: .moi.ar solution of dihoran’e in anhydro'us .tetrahydrofuran
and worked up in known manner to give 9-ethy1amino-3 4-

20 dimethoxy—phenanthrene, ‘M. pt. 94 95°..



- extracted with nethylene chloride and the organic. phase dried and

evapor at

[err )

9, 10- di hydr oxy-4-n-propyl -di benz [cd, f] indole lo . N '“.20 g

ed to give (4RS)-5-ethyl- 4 ,5-di hydro-

is directly used for the nextlEtep EXAMPLE . 3:
(4R*, 5aS*) - 5-et hyl - 4,5, 5a, 6-tetrahydro-

(27.66 mV). ([err])- (4R, 5aS*)-5-ethyl- 4,5, 5a, 6-tetrahydro-9,

i, Qgsgiggggag S%ekﬁgxg‘?gng%g1La-%%-@lbetua 47% aqueous

10- di net
solutio
"t enper at
dryness,
sucti on.
under hi

d=are-nar

EST ue IS S

ﬂexy 9, 10- di net hoxy- 4- n- pr opyl - dlbenz 5. [cd f]indole.in t he fdrn10f‘
h green foam [IR Spectrum[err] : 3540 [err] (CH)] The crude -~

6-hmoars—atr-—efi ux; at a bath

urﬁ&ﬂi&éﬁﬁ%ﬁﬁiy o§¥ anagko?oiﬁu a_q& the reaction mxture to ..

|rre in acetone and filtered under

The preci tnell s,ggg%}(vlal negcgt—gneotﬂeﬂdﬂ td¥ et her and dri ed:

gh vacuum . ere I US (0]

ferr]- (4R*b5%§ELﬁiﬁﬂiﬁﬁ fhfhéﬁaﬁetﬁréaadaﬁd at 0°, under a

- hydro-9

10

TO-d

of 9-etnylamino-3 4-dimethoxy-ohonanthrene in 300 ml -
anbydrous tetrahydrofuran, the reaction miiture
becomes bright red.Dry ice is tneu added until the

colouratiou'disappearS'{'theIEOrmation of a solution

“with yellow-green fluorescence is observed After

the temperature of the. reaction mixture is al owed

'to reach room temperature, the mixture is poured |

15

onto water/ioe, extracted three times with nethylene
chloride and.the organic-phase dried over sodium
sulfate and evaporated There is thus obtained

4, S—dihydro-B lo-dimethoxy-s-ethyl-4-oxo-dibenz[cd E]- .

indole which melts at 125-126° (with_decomposition)

) after'crystallisation from'ether/petroleum ether;

20

&-2:25991-:éelasnzlsé_.f.lanégée_ tcarpomd of fomula IIIJ
2.1 ml (33 mM) of a solution of n-propyl~- '
magnesium bromide in- ether are added dropwise at roon

temperature to a solution of 10 g (33 mM) of q,s-dihydro-

.9,IOédimethoxyéS-ethy1-4—oxo-dibenz[cdffjindole in

.25

300 ml anhydrOue tetrahydrofuran. After 30 minutes,

ydr oxy-4-n- propyl - di benz[ cd, f]i ndol-e hydrobron1de mhlch nelts

o at [err] nwiddbgdar Aesdghere Theof 8l Senurgonomroreds ray(del paepay ed in
- analogous manner fromthe appropriate starting raterials :

R i
L S—

A



- 17 - a) ([err])- (4R, 5aSﬁ) 4,5-diethyl-4,5,5a, 6-tetrahydro-9, 10-
di-hydr oxy-di benz ‘[cd. f]indol e (hydrobron1de Mpt >[err] with
'deconp05|t|on) b)([err])=(4R*, 5aS*) -4, 5, ba, 6-tetrahyro-9, 10- dlhy
4, S_Q* [err]- propyl di benz][ cd, f]|ndole(hydrobron1de Mpt>[err] w
dec\gp05|t|on) c) ([err])-(4R*, 5aS*) - 4- eth 5, 5a, 6- tetrehydro 9, 10-
di hydroxy- °5-n-propyl -di benz [cd, f]indol€: éXANPLE 4 : (4S 5aR)
-5-ethyl -4, 5, 5a, 6-tetrahydro- 10 :

10- di hydr oxy- 4- n- propyl di benz [ cd, f] i ndol e a) -

'(-)-(4S,5aR) -5-et hyl -4, 5, 5a, 6-t et rahydro- 9, 10- di met hoxy- 4 n- propyl - di benz

[cd, f]indole 3050 1
6-t et rahydro-9, algsggﬁgyko%§ %hﬁkgﬁﬁﬁgéﬁié?ﬁﬁg[%ﬁf% %%Hoé%ea?éhglssolvedj

/in 300 m ethereﬁﬂéaetéal 1m%nma£ﬁ¥iéﬁésbﬁﬁoﬁsaecan&>£%@ SR MRYE- L
tartaric aci d nonohydrate in 300 ether Is added with stirfing. The

mxture is furtpghsst bkied ol %@ ARG & OPPRE PIPeLghyie, a total |
~of 1 litre ethe? bglng added i-n 6%¥1|ons chn?%% tEIS peri od. §’IT he o

resul tant preCIw;saaﬂhyarBLktaya&o&&tgqmbaafméxndxy &wﬁ#§¥bgwihafﬁéub

acetate until renmains light yellow and dried.
- 5 . [cd f]indole in the form of a yellow green foam.

3540 cm ; (OH)]._The crude

[;R Spect:um (CHZ 2)_:

_ product is direétly used for the nexﬁ"step.'
U | o, S
' ' . EXAMPLE 3: (:) (4R* Sas*) - S—ethxl—4 5,5a, 6-tetrah1dro—

| | 2-&9:9ihzéze&v:5:2:0592"£-§=§§nzls§-£l£§§9£§\
10 20 g (27.66 mM) (= I - (4R*,5a5*) ~5~ethyl~-
4,S,Sa,6—tetrahydro—9,lo-dimethoxy-d-g:propy1-dibenz
'[cd!f}indéle in 200 ml of a 47% équeoﬁéHsolation”{
of hjdrobroﬁic.a;id afe.wa;med for 6 hours at refiux,
#t a bath temperature of 150°. After'évapdrétion
15 . - of the react;on mixﬁure_to dryqésé, tHe_crystallihe':
residue is stiired in'écetone and filtered under = -
sucﬁion. The prec pztate is washed with acetone then 
with ether and dried under high vacuum. There is
 thﬁs obt;ined k:)-l4R*,Saéf)ASeethyl-é;s,Sa,5-tet:a~
20 ..hydrc—Q,ld-dihydroxy-ﬁ-g-propyiAdihehz[cd,f]inddle
.hydrdbrbmide théh’melts ;t.206° with'deébmposifion.
The followxng compounds may be prepared

in analogous manner from the appropriate star ting

materials H



-18- 61.88 g of the crystals cbtained fromthe, flrst crystal lisation are
dissolved_in 1 litre acetone and 300 nl methanol at refliux and‘'the

sol utio ksrflltered and concentrated until a major ‘part -of. the product
crystalf?é} out. 5 The nixture is stirred for about 15 minutes, the
" product filtered of f under Suctiom l¥ashed with ethyl acetafte until |g!f

- remains colourless and dried. The resulting.product i-s recrystallised in

t he. same manner by using 1.7 litres acetone 10 . -and 35 m nethanol to -
give colourless crystals. The resulting crystals are recrystallised in the
same manner,, by -using 1.2 l'itres acetone and 60 m" nethanol. There is thus

h'obtalnedﬂ(wy)@qa 6 *Ps £l byh1 4 53, 565he LQgﬂy dj get hoxy- 15
4- n- pr opyl - di beanf c'ﬁs]lﬁao{e (1)th|§_10& pstkorﬁuo ﬁ_}%r‘%pg‘tjégfn f orm of

col our | ess ddhystod:gydiilsdh 2Bdd, 2PiA801€8n &R obl@hiilie = 138 (c= 0.29in
. methanol ). The follow ng conpounds may be prepare |n analogous manner.

‘fromthe apppdpDils® stih Id@c&ﬂposiﬂﬁbﬁ” als: -
(-)-(4S, baR),- 4, 5-di et hyl - , ba, 6- tetrahydro-- -1 0- dlnethoxy dlbenz [cd f]
|ndole b))« DP®4®¢p5aS*) 4 S Sa, 6~ tetrahydro—B lo-dihydroxy- :
hS 4,5~ d:-n—propjl-dibenz[cd £]indole(hydrobrom1de,
M. pt>190° with deco'npos.l.t-on). .
c) & - (4R* 5as*) - 4—ethyl-4 5,5a, 6-tetrahydro—9 1o0-
' dihydroxy-s-n-propyl-dibenz[cd f]inaole.

- EXAMPLE 4 : ( ) (4S.JaP) 5-e ayl-4 5 Sa G-tetrahydro-

10 I 9,lofdxhydroxy-4—n-propyl—dibenz[cd,f]
| indole | '

~

- 30. g (89 mu) of (- )-(4R* 5as*) - S-ethyl-.
“f15 4, 5 Sa,G—teLrahydro-9 l0-dimethoxy-4- n—propyl-dibenz | o
| [cd, fllndole are dissolved in 300 ml} ether and a
lsolution of 35.95 g of (- )-d1-0 0-p—toluoy1-L-
'tartaric acid monohydrate in 300 ml ether is added
with stirring.nThe mixture is further-stirred-for :
20 .'one hour ‘at room temperature, a total of 1 litre ether
. _bexng adced in portions during this perlod The.
' resultaht precipitate_ishfiltered_off-under suction, -
washed:ﬁith ethyi acetate until_it reﬁa;ﬁs.light _

yellow, and dried.



‘toluoyl-L-tartrate, Mpt 187- [err] [err] =-['err] (¢=0.5 in nethanol) t he
racem c starting material = is reacted frrst with (+)-di-0,0-p- toluoaégii
i |

tartaric acid instead of the L-isomer and the nother |iquor obtained
'crystallrsatron is treated with [err] to Irberate the base. The base i _
reacted 5 “wth (-)-di-0.0p- tquoyI gartarrc acid and the crystals
obt aned from an ether solution. -

(-)-(4S,5aR) -4, 5, 5a, 6-tetrahydro-9, 10- drnethoxy 4, 5-di - n- propyl - drbenz[cd
flindole (-)-di-0,0-p- toluoyl-L-tartrate, Mpt 165-[err]; [err] = -123° 10
(c =0.27 in nmethanol). b) (-) -(4S, 5aR) -S-ethyl- 4, 5,5a '

dﬁsi‘ffLZQy?L"EiaﬁSr edéhydéf)é&%%a%" %rbse%é kg tp e ré‘&ég%”as
he Lartraie olarRll a5s dRERffd 1y i dkEs %‘%%v?’fe’rdﬁmf[b"ﬁ 8 pE7T -
(56 wi i deconpieiige ) = er?}’%‘”%ﬁm"%‘“ﬁ% W“’H%‘P ﬁ%ﬁ%ﬁ%yggm
EXAMPLE 5: until a major part of the product crystallizes out. = =
5 mhe hixture'is stirred for-eboot 15 minutes,'the
" product islfilrered 65f~uﬁder'suction, washed with
ethyl'acetate unril it remains colourless aﬁd dried.
The resultlng product is recr;stalllsed |

“in the same manner by uszng 1.7 litres acetoue

10 - and 35.ml methanol to give colourless crystals.

e o e s e = e —————— s 9 AR L

- The’ resulting crystals a;e recry tallised

s ——

.lc the'same manner, by using 1.2 l1tres acetone
-land'so ml metbanol. There is thus obtained '
(-)- (4S8, SaRr)- S-ethyl—4 S, Sa G-tetrahydro—B lO-dlmethoxy-..n
15 -4-ﬁ-propyl—dibenz[cd £)indole (")"dl- ,0-p-toluoyl-
Letartrate in form of colourless crystals thch melt
at 178-179°; [a]20 =-138° (e= 0.29 in methanol)._
The following compounds may be prepared |
iﬁ'analogous manner £rom the_appropriete starting_o
20 - materials-" | | _ | |
- (- )= (48 5aR)-4, 5-diethyl—4 5, 5a,6-tetrahydro—

9, lO—d;meLhoxy-dxbenz[cd f)indole (—) di-o 0—p-

= -138°

toluoyl-L-tartrate, M.pt 187~ 189°,-[c)D

{c=0.5 in methecollf the racemic sterring material



The foll ow ng conpounds nay be prepared in anarogous_nanner aé described in

Exanpl e 4b) fromthe appropriate starting materials: =~ - 25

a) (-)-4%,5aR) - 4, 5-di et hyl -4, 5, 5a, 6- t etrahydro-9,10- - 20 - ' -

di hydrigx drbenz[cd f]indol e hydrochloride, M pt. 200 with deconposrtlon(—
~lerr] =72 (¢ ='0.25 in methanol ). By L-)-(4S, 5aR) -4, 5, 5a, et

6-t et rahydro-9, 10-di hydroxy-4,5-di- [err]-propyl- dlbenz[cd f]|ndole _
~-hydrochl oride, Mpt>187 with 20-5 deconp05|t|on [err] = -58.5 (¢ =
'0.35 .in nmethanol). ¢c) (-)- - '
(4S, 5aR) 4-et hyl -4, 5, 5a, 6- tetrahydro 9, 10- dlhydroxy 5-n- propyl -di benz

[cd, f] indoke. rE%AMBHEf&rétﬂwiéKS5@f§d§~@§6¥b €ollogubenzoyl oxy- 4,5, 52,

- 6-tetrahydro-4-n-propyl-dibenz [cd, “indole 0.376. mi

(3.23 M\) okakeazad Hidrifio e @sidedednoﬂ%aerwamh Shbf fhthgr OVer 5
m nutes and at a tenperature of +5, to a solution of 600 ng (1.54 mM - of

- (-)-(4S,/5aRy3 u%&hﬂbtaﬁié&i6%té%#§€¥ﬂ195déﬁon i8 treated with
10- di hydr oxy- 4- n- propyl - di'benz[ cd, f] i ndol e hydro- .bromide in 5 n anhydrous

pyridine angut og rt%lq.wmarwtw@ baséur'rherbat:.erri_gdrt:@rctﬂeﬂa_ hours at room

_5. with (- )-di-o O-p—toluoy;-L-tartaric aCid and the
crystals obtained from an ether solution.
- (-)-(4s,5aR)=4,5,5a, 6—tetrahydro—9 lO-dimethoxy- - o U
4, S—di-n-propyl-dibem.[cd £lindole (-)- -ai-o, o-p- -
| toluoyl-L-.-tartr-ate, M.pt 165-166°; [a}b = -123°
1@ o :.(c = o. 27 in methanol). |

Proceding as described'in Example 3
.'(—) (4s,5aR) - S—ethy1-4 5, :a,e-tetrahydro—9 lo-dihydroxye
15 4-n-propy1-dibenz[cd f]indole hyd:obromide 1s
' obtained from -the tartrate obtained_aoove-under.a);.it _ o .gfi
melts above 210°; 1a12° = -64° (c = 0.245 in methanol).
' The - correspondi ng hydroohioride rmﬂis at
above 185° with decomposition,_[q]%§ =_775f_1;‘f:'::f_“__'
20 (e = o. 28 in methanol). T s o

EXAMPLE 5: . .

_ The follow1ng compounds may be prepared in
'analogous manner- as described in Example 4b) from the'
appropriate starting materials~

2% a)(- )-(4s, SaR) 4 S5- diethyl-4 S, Sa G-tetiahydro-Q lo-



“tenperature. The mxture i's then evaporaf@ﬁ“to‘dryness ‘the residue i's-
di ssolved in nethylene ehl ori de 20. and the solution is washed #4r
a mxture of ice and a saturated sol ution of pot assi um bi car bonat
then.si th water. The agueous phases are extracted twice with nme
'chlogyge and thé conbi ned organi ¢ - 21 - phases are dried and

evapor ated. The residue is dissolved in meth2bere chl oride and the solutlon
evaporated under . high vacuum The procedure of dissolving the residue in
nmet-hyl ene chloride_and 5 evaporating i.s repeated tw ce nore. 550 ng of
the resul ting product are dissolved in acetone and this solution is added
dropwi se to a solution of 156 ng L(+)-tartaric acid in acetone...The

.resul tant .preci - @ihg8eoix *Elbew'(idﬁﬁ Hb ¥ | ) .Q | o
hansovT oat 1 qamc‘t’yd’;Il ezflﬁglpropyl HF‘%enz' |

(4S, 5aR) - 5- et hyl - 9, 10- di benzoyl oxy- , 5 5a 6-tetrah
[cd, f] i ndol e L(+hebaﬁdoﬂm%1dﬁ 20 rd Af talli tion
In ethyl acetate/ether; [err] Fgr] (c =_ gél n dule%ﬁan %3 $ ?‘gl'l oW ng-

‘conpounds may b®)arepausy SER) - 4ISI5¥“ﬁ4¥gﬁﬁﬁﬂ§ﬁrﬁi9f16m31§§d§89§oﬁr5%£?
starting materials

n—prcpyl—dibenz[od r]mdole h},drochlor:.de, M. pt>187° w:.th

2 .
5 . decomp051tion, [u;DO = -58 5° (c 0 35 ln methanol)

c)(-) (48, SaR) 4-eehyl-4 5, 5a,6-tetrahydro-9 lO—olhydroxyb

-K,?- | - S-n-propyl-dlbenz[cd f]lndole.

_EXAMPLE 6: (+)—(4S SaR)-S-ethv1-9 lo-dibcnzoyloxy-

4 5, Sa 6-tetrahydro—4-n-propy1-d1benz[cd f]

- 1b | .' ) | indole

O. 376 ml (3 23 mM) of benzoyl chlorlde are

added dropwise with stxrring, over S minutes and at
- a temperature of +5°, to a solution of GOO-mg
(1.54 mM) of (~)-(4s, SaR) J-ethyldd 5,5a, G-tetrahydro—
©. 15 -9, lo-dlhydroxy-4-n-propyl-dibenz[cd E]indole hydro-
- bromide in 5 ml anhydrous oyrldine and the- react;on
. mlxture is further stlrred for 14 hours at room
dtemperature.-The mixture is then eVaporated to
dryness, the residue is dissolved in methylene chloride
20.:_.and the solutlon is washed first with a mixture of
| ice and a saturated solution of potassxum bicarbonate,
'and then with water The aqueous phases are extracted

twlce with methy].ene chloride . and .the _cmumed organic



- (-)- (4S, 5aR) -9, 10-di acetoxy-5-ethyl -4, 5, 5a, 6-tetrahy-
-dro-4-n-propyl -di benz [cd, f] indole hydrochloride Mpt>[err] (with
,deconposi\kon) [err] = [err] 20 (c =0.28 in nethanol) - E

(-)-(4S, et hyl - 4, 5 5a, 6- tetrahydro 4-Terr] - -/';
. propyl - ¢ dlproplonyloxy di benz [cd,__f] indole hydro- chlori de, ; Nlpt%gﬁ
>[err] (\¥h deconposition); [err]- ‘-216 (c =.0. 25 i n nethanol) 25 -.'
(-)- (4S,5aR)-9,10-di butyryl oxy-5-ethyl-4,5,5a,6 -22- '

t et rahydr o- 4-'n- propyl dlbenz[cd f]|ndole hydrochlorlde Nlpt >[err]. (mnth
deonp05|t|on) Terr] [err] (c.=0.28 in nmethanol) -

d| [ sggﬁtéﬁ%%ﬁyg;{igy 5?8%%%96§t r%%’r%z dr‘fl %%10‘7' e %ﬁl‘? %hligrl de 5 | ' M pt
S s 14198 PRk glndl Stz & dha (650 28,84 BRt hanol )

(-)-(4s,

_?rfp&s %&%Qgé{%{eﬁ }/Axgé% Rg@tﬂeﬁkac{}ludﬁ d@#é lt%éé’&QLSere T IR
P! g B Fdbiytble bissesdioude: - ()-(45 sam
'd'9$”2[89a£L£999L8 i¥ r@beatgé twice more. 550 mg of the ' :

resulting product are dissolved in acetone and Lhis
.u solution is added dropWise to a solution of 156 mg | "-;j
.L(+) tartaric acid in acetone. The resultant preci-
pitate is filtered off and dried to
10 | give (+)—(4S,aaR) 5-ethy1-9 10-dibenzoyloxy-
'4;5,Sa;6-tetrahydro—4-37propyl-dibenz.[cd,rlindole;
.L(+)tartrate;:it-melts'at lG}-lGZ‘ after crystallisa—
tion in ethyl acetate/ether; [ol2’= +23.5° (¢ = 6,28 1n methanol),
| _The following compounds may'be prepared '
'15 | in.analogous manﬂeerromzthe appropriate starting
materials j - R o ‘_ . B '; . ' j .._ U3
Ar)-(4s8, 5aR) - 9 lO-diacetoxy-S-ethyl-4 5,5a, 6- tetrahy—
-dro—4-2—propyl-dibenz[cd,f]indole hydrochloride,
M.pt‘>188° (with'oecomposition); “Lalgoé -99°
20 f.( o 28 in methanol), i - |
(-) (48 SaR) 5-ethyl-4,a,5a G—tetrahjdro-4 n-
propyl-9 lo—dipropionyloxy~dibenz[cd £]lindole hydro—

chloride, M. pt.>l75° (with decomposition),

20_

' MD -76° (c = 0.25 in methanol),

25 (=)~ (4s 5aR)-9, lO-dibutyryloxy—S ethyl-4,5,5a,6-



[err] =[err] (c =0.51 in nethanol). 15 . I n anal ogous manner
to Exanple 6, the follow ng conpounds of fornmula | wherein [err] and [err]
“are each. i ndependently ethyl or n-propyl and [err] is - acetoxy - ™
proplonyloxy 20 - -butyryloxy - isobutyryloxy - valeryloxy - pival O\ &xy
nay | “be prepared -23- The conpounds of fornula | possess pharnacol
gi-cal activity. In particular, the conpgenas are indicated for use as
- central dopan1nerg|c stinul ant agents, .as indicated by the follow ng
standard tests: 5 The dopam nergic activity of conpounds of
fornmula | was studi.ed in the rat.according the method described by U.
Unger st edt |ntdtrahfhys+éLn-ﬁeale—dS%mMz[dﬁi@]ﬂﬂh&ﬁb(Hg&gachlcrlde
~ 6--hydroxydopamnine is unila- terally inj ectgg in the substantia nigra which .
pro- 10 = difeps >19bf érith deekpositiont er(a!ll poegdier m?ﬁnz%finmr@fﬂ@-notl ri at al

pat hways. . Adn1n|strat|on of from about .
- (-)- SaR) S5-ethyl-4,5,5a, G-tegrahydro-Q 10-

_ diisobutyryloxy-4- n-propy l- ch.be_nz [cd £1 m_aole hyd.rochloride;
‘ '. 5 M.pt >lG5° "_(wi..d'.l Qecamposition}) ;. [a]lzjo='-.96° {c=0.29 in méthargol).
- - (~-)~(4s, 5aR)—5-ethYl—4 5, Sa 6-£etréhydro—4-n- |
propyl-s 10—divalezyloty-d1benz[cd f}indole
qu _. o hydrochloride,u _
| | = =)~ (4S SaR) 5—ethyl-4 5, Sa 6- tetrahydro-d-n—l_
 10 '.. propy1-9 lo-dipivaloyloxy-dibenz[cd flindole
| hydrochlorlde,
Rl i (4s,5aR)~4,5,5a,6 = tetranydrc-9 lo-dipropicnyloxy- '

4;5-di—grpropyl-dibenz[cd,f]indole, M.pt. 115°;

20.

[al] ==.-67-° (e = 0.51 in methanol) .

15 '_ In anaIOgoﬁs manner ‘to Examéle o. _
the following com90unds of formula I wherei.n Rl and Rz are
-::each independently ethyl or n-propyl and R3 is.
- acetoxy ' '
- proplonyloxy
20 - butyryloxy

isobutyryloxy

F_valefyloxy
- pivaloyloxy

may be prepared .



0.03 to about .1 ng/kg . p. of the'conpounds of formula | to thes

-l eads to a' notable turning behaviour of 1ong duration contral at
| esio '15 : The central dopam nergic activity -of conp
for E%: has been, also confirnmed accordinng the follow ng test.

'(|6252i;99 Rats, 180-222 g, are placedzgn " Per spex” (registered

cylinders. of 30 cmdianeter on a wire grid floor. 20 =~ After .3
to allow acclimtisation to the cage,. the rats are injected wt
conpound under:- i nvestigation. The behaV|our of the rats is obser
mnutes at 30-mnutes intervals for 2 hours and then at 60 mi nut

erats

eral to the

ounds of
Pevspex ™

Trace Mggk)

0 mnutes |

h - the

es

. intervals for totRie o:iom:p:umi&i ob formz__hbmr"t ..pdsleeslegphefrmaceiereot yped
behavi our observed is -24- aSsessed using a scoring system ba
descri - lgEacdly a@dstwildy .- I\Taylpnr'amhlii'eytlpiucmgouﬁ&ar ase. 18, 8
(19721, The scores and criteria are as follows : 5 . 1. Interm
sni ffing ihdiketsdtfon wien f4s rqgntm&hsdmpmimemiogseimulcht ng,

'b|t|n

© 10

g

15

20

25

agents, as indieated:by the following_standard tests:
The*dopamihergie'activity of oompounds of.
formula I was studied'in'the rat:according the method
described by U.1Un§erstedt'in Aéta ?hysiol. Scand..
Suppl. 367, 69-93 (1971). §-hydroxydopamine is unila-
terally'ihjected'in;the substaﬁtia-niéra Which-oto-f
duces,'after a.week,-uniiateral deoenetation of nigto?

striatal pathways. dministration of £rom: about

sed on t hat
3-94

ttent
occasi-onal

0.03 to about 1 mg/kg i.p. of the compounds of formnla_'

I to these rats ‘leads to a nortable tuxning behav:.our of
long duration contralateral to the 1esion.

'~ The oent:alﬂdopaminergic activity of_compounds
'of formula I has been also confirmed-according the
follwing test. Perspex (!Cy(i'ea = m
Rats, 180—222 g, are placed in/pescpese

cylinders of 30 am diameter on a wire grid floor.

"After 30 minutes to allow acolimatisation to the

cage, the rats are injected with the compound under

investigation. The behaviour of the rats is observed

rwk)

for 2 minutes at 30 minutes intervals for 2 hours and

then at 60 minutes intervals for total of up to 6

‘hours. The deéree_of stereotyped behaviocur observed is

ved for 2

>



‘4. Intense and persistent b|t|ng Adn1n|stered . p. from about 0.03 to

-about 10

30 ng/ kg ani nal body weight, the conpounds of fornula I
Stereotyped snlfflng, | i cking and biting behaviour in the rat. The ¢
'conpounds are therefore indicated for use as central dopani nergic stif
exanpl e for treating Mprus Parkinson. For this indf- "

15+

agegﬁ ~for

cat™®n, an‘indi'cated daily dose is fromabout 0.1 to about 20 ng,
convenlently adn1n|stered in.divided doses 2. to 4 times a day in unit
dosage form contai- ning from-about 0.025 to about 10 ng, or in sustained
20 - release form- The conpounds of the invention exhibit fur- thernore

antl-depressantaggégyé&yusﬁﬁg'stEérfﬁgb %ééém'BQéQat An Rgtcgégé§gsy

i nduced by reserpine in mce“on s.c. adm

L Tk 0np! cibeasoIPouptios A0Hla 1LY ERLY 510Bnglmac. - 25 -

cat-al epsy i nduced by tetrabendzine in rat

about 25

I strati-on of OUt

0.2 to about 2 fg/kg3o§4th§g¢9ppounds The conpounds are therefore

i ndi cat ed
5
_10"
15
IR
20

The _scores and criteria are as follows :

.1; Intermittent sniffing

. 2. Persistent sniffing, occasional licking

- 3. Licking, occaSional biting

4. Intense and persistent biting.
Administered i. p._from about. 0.03 to about -
30 mg/kg animal body.weight, the compounds of formula

I induce stereotyped sniffing, licking and biting

| behaviour in the rat.

The compounds are - therefore indicated for use
as central dopaminergic stimulant agents, for
example for treating Morbus Parkinson..For this indi-
cation, an indicated daily dose is-fron about 0.1 to'
about 20 ng, conveniently administered in divided

doses 2 to 4 times a day in unit dosage form ccntai-

_ning from about 0.025 to about 10 mg, or in sustained

release form.

The compounds of the invention exhibit fur-

thermore anti-depressant activity, as indicated by the

' inhioition of catalepsy induced by reserpine in mice

'“on s.c. administration of about o. 00l mg to about

.25

1 mg/kg of the compounds and by the_inhibition of

the ,

p. adm nistration of about



5 . for use as antl-depressant agents. An i ndj cat ed dally dosage is in the

range f#/qQm about 0.05 to about 2 ngy, conveniently given in divided doses 2 -
to 4t 3 a day in unit dosage form containing fromabout 0.01 ng to about.
1 ngt of the conpounds admixed with a solid or l'i qui d phar maceuti cat".
carrier di luent. 'The conpounds of formula I exhibit further- nore .Egv.--"
prol actin secretion inhibition as indizhted by the |owering of serumlevels

- of prolactln of the rat after 15 s.c. adm nistration of from about 0.1

to about 1 ng/kg of the conpounds, using radio-imunol ogical .techniques,
e.g. described by Niswender, GD. et al., Biol. & Nbd; 130, 793' (1969) and
Neil, J.J. et al., Endocrlnology 88, 548 (1971) .. : The
corrpound&hef c[adtramelpesyl iadmdete hef drei:nat[hmhdafm m’s aenprol actin _
_inhibitors,e.g. in the treatnent of. conditions involving
hyperproﬁaptla&mﬂnistnatxnnluﬁnabnuﬂ Qly2 ftin cab s, 2 emg/k@nmenor r hea and
ga- lactorrhea,: hypertension of mammary carci-noma asso- -25 ciated
mﬁth-eIewit&heSenmpqmndsMnin |l evels, or in the - treatnent of conditions
“involving hypogonadism e.g. infertility or .inpotence, or in the regulation
of- . The compounds are therefore indicated .
S for use as anti—depressant agents.'
An indicated daily dosage is in the range
from about 0.05 to about 2 mg, conveniently given o E i-j:.
| in divided doses 2 to 4 times a'day in’ unit dosage J .
form containing frcm about O Ol mg to about 1 mg
10 - of the compounds admixed with a solid or liquid
pharmaceutical carrier or diluent. |
 The comoounds of fornula I exhibit furtner- '
more prolactin secretion inhibition as indicated by the
lowering of serum levels of prolactin of the rat after
15  s.c. dministration of from about 0.1l to about 1 mg/kg
of the compounds, using radio-immunological techniques, . NS
e.g. described by Niswendel, G.D. et al.; Biol & Med.'
130, 793 (1969) and Neil, J. J et al., nndocrinology 88,
548 (1971). |
20 : " fThe compounds of formula I arejtherefore
indicated'for use as prolactin-inhibitors.e g. in the'
' treatment of conditions involv1ng hypernrolactinemia, :
such as menstrual dysfunctions, e.g. ammenorrhea and ga=- -

lactorrhea, or hypertenSion of manmary caroincna asso-.

25 ciated with elevated serum prolactin levels, or in the



" post-partem lactation. An indicated daily dosage is in the range 5 from
about 5 to about 50 ng,- conveniently given in divided doses 2 to 4 ti g>\q
Lh

‘day in unit dosage formcontaining fromabout 1.25 ng to about .25 ny

conmpaynds admi xed with a solid or Iiquid pharmaceu--. tical carrier qr—
diluent. 10 ° ‘The compounds of the invention.exhibit further-

more-anti psychotic activity. as indicate by-the +nhibi- tion of the

| oconpbtion in mce on s.c. admnistration of fromabout 0.001 ng to about

- 0.1 ng/ kg of the conpounds and by the dopami ne agonistic.action on the 15
‘presynaptic receptors of the rat at doses of fromabout 1 ng to about 10
'mg/ kg of the coppoupds,,according the following test. The,dopanine o
agoni st’i.c actioﬂPﬁ? Tﬁ%tCB%pﬁﬁﬂggtb?n?o?ﬁﬁ?gafggng¥3898?8§§ﬁ pt Fe9receptors
20 was. studj ed ogigg' r at using the in_vivo pethod gggz cribed by J.R
WAl ters and col PREPROREhRY rOBHRPEHERCBer 7 o 1R, B> BRARKABSPT 986, 5. 14
(19.76). The“dgga Lo neé | C ingugfe f-I ow was i nhi bited pharnacol ogi cally by.
[err]-butyrola he-PTh c%?ﬁ 298P the aromatic 25 am no acid -
:decarboxylase mas7!nhlblFEﬁLt?%égggégaudaily”dosage'is in the range '

_ 5: 'ffdm about 5 to about 50 mg,iconvenigntly given in’
 givided doses 2 £_o'4- times a day in unit dosage Fform
contaihing from about 1.25 mg to about 25 mg of the'
compoﬁnds admixed with a solia 6r'1iquid pharmaceu-—.
tical carrier or diluent. - |
T 10 ' ..The campounds-ﬁf.the'invention”exhibit fu:ther-
- moie.antipsychotic activity §s indicate by Ehé inhibi-
“tion of the_locomotion'in mice on s.c. administration
of f:om about 0.001 mg to aﬁout O;l mé/kg of the
*_éomppunds and. by thé.dopamine'égoniStic.action oh'thg:
.15 presynaptic receptors.of'the rat at-déses'of from about
| i_mg to about 10 mg/kg bf thelcompouhds, éécording the
_.ﬁo;lowing test. | | | '
| The dopamine agonistic action of the.;
‘compounds of;formula Ilon the;presyﬁaptic :eéeptors
'26. . was Stﬁdied on the rat uéing the.iﬂ'viv@ mgthod &és-
.;cribed by JgR..Walters and coll. in Naunyn Schmiede-
_béfg's_Arch;'?harmacél; 296, 5—14 (1975).'ihe'dopami— _
nergic impulse flow was | inhibited pharmacologically
Ey-g-butyrolactone;'The activity of the ‘aromatic -

25 - -amino acid~de¢arbokylasé was inhibited by hydroxy-



-27- benzylhydra2|ne (NSD 1015) and hal f an hour Iater the rats were

sacrifi . The resulting accunul ation of DOPA dur i ng. 30 minutes in
striat ssue was taken as a neasure of the in vivo act|V|ty of tyrosine ~.
5 hy yl ase. Admi nistration per os of the conpounds reversed the -~ .
- reffects [err]-butyrolactone in a_d%f: dependent manner.. The’ conpounds.—bf'
- fornmula | are therefore indicated for “Use as ant.ipsychotic agents, for .

~ exanple 10 - for the: treatment of schizophrenia. An indicated dail Yy :
dosage is in the range from about 0.01 to about 1 ng, conveni ently given'in
di vi ded doses 2 or 4 times a day in unit dosage f-orm cont ai ni ng from about -

0. 0025 Ny, 1o .2 gg&tdro Za“%:%r sﬁ %fg%np%#%qsa _ elg?‘éﬂ%ﬁ with a solid or

l'iqui d phar TaC | er “FRdi cation .is the'

o BB L SR oo 5
4S, 5aR

(5 n- pflogjyI%ff;tﬂpé‘l %&dl?l B?Len%ﬂ{d&% nld%lgelér%%éggyﬁ}siu% Y8t hyl - 4, 5
(5 42 ga}Q)et }%@égf %ggt e??%‘u ?g&gfg\g'ﬂ?n&i&g ;étfg:?tf 8‘9 tyrosine

9,1G di hygﬁ(@i%x@l%s@ %ﬂﬂ@gtﬂ@ﬂ}? [ﬁé’rfclé n&lf’l@he compounds -

reversed the erfects of ‘(—butyrolactone in a dose’
dependent manner. ' E ef- o '-_. - _"CJ=_
~ The compounds of formula. I are therefore |
indicated for use as antipsgchotic agents, for example
10 ; for the treatment of schizophrenia. An indicated
| daily._do__sa_ge is in the range from about 0.0l to a.bout
1 mg, conveniently given in divided -doses-"Z' or 4 tines
a day in unit dosage form containing from about
0._0025_m_g to ab_ou_ 0.5 mg. of the compounds admixed.
15 with a solid or _liquid_phar_maceutical carrier or
diluent. . | |

The preferred indication is the anti-_

parkinson indication.

'_ The compounds (4S,5aR) S-ethyl -4,5, 5a, 6-—-

- 20 : tetrahydro-9 10-dihydroxy— -n-propyl—dibenz[cd f]
indole, (4S 5aR) 4-ethyl-4 5, 5a,6 tetrahydro—9 10—
| dihydroxy-:-n-propyl-Q lo—dihyd oxy-dibenz[cd £] indole,
{4S,5aR) -_4.,_-,5-diethyl-4 ‘ 5 r 52, 6-tetrahydr_o—9 ‘ lO-dihydroxy-
aibenz(cd,f]indole and (4S,5aR)-4,5,5a,6-tetrahydro-

25 9,10-dihydroxy-4, 5'-di-_r__1.-pro;>y 1-dibenz[cd,£]lindole




-28- and the correspondi ng di-n-propionyl-and di-isobutyryl - _
ester-derivatives are the preferred conpounds. The conpounds of fornula I
@y be administered in pharmaceutically acceptable acid addition salt {an1
"These<salt fornms exhibit the same order of activity as the free base

forn&, The present inventiaon also provides a pharma- ceutical conposi n’
conpri si-ng a compound of formila |, in free2®ase formor in -
phar maceutical |y acceptable 10 acid addition salt fornin association

wi th-a pharnaceutical Iy acceptable di luent ~or carrier. These conpositions
may be formnul ated .in cOn- venti onal nanner so as to be, for exanple, a

074 omotns SRS B Haipeing ashor SuP26ER Ay o0
ester-derivatives are the preferred compounds.'
The compounds of formula I may be administered
in pharmaceutically acceptable acid addition salt
5 - forn. ?hese'salt forms exhiﬁit'.the_eame order of
L activity as the free base'forme,

The'present_invention also provides a pharma-

ceutical composition comprising a'compOund.of formula
I, in free base form or in-pharnacentioaily aoceptable
10  acia addition7sait-form,in'assooiation with a '
pharmaceutically acceptable diluent or carrier._;
. These composit:.ons may be formulated in con-'
ventional manner so as to be, for example, a solution;

a capsule or a tablet.



[err] énd [err]

radi cdl

and tE?%/srr] substituents are the sane and are hydroxy or acyloxy

opticglty/active isoner form having 10
“4S, 5aR™whi ch conprises r .a) produ0|ng a conpound
[err] and [err] are as 2fefined above,

-wherein

indépendently are ethyl or h propyl radicals,

5

in racemic formhaving the relative confi-guration 4R*,5aS* or

~groups Z of. a conpound of fornula I

are def

"the radicals [err] are identical
: fornula qumpqundﬂnﬁ:ﬁqrmnla I

i ned

o wherein

10

_ in racem*"

R and R independently are

1 2

__and_

3

' the R substituents are the

acyloxy radicals,

form having the

and Z is -a splittable ether group,
havi ng the relative configuration 4R*, 5aS*, or
form having the absol ute configuration 4S,5aR, or 5 .
conmpound of fornula Il [ERI%]rW%lfmt ethé pnodfetridénapg aefined above and
acyloxy radlcalsby acylatlng a conpound of

t he absol ute conflguratlon
of formula ia [ERR]
by splitti'ng the ether’

-

~, .

30 [ERR] wherein J[err] and [err]

in racemd form
in optically active isoner .
b) producing a

ethyl or n-propyl radicals, '

same and are hydroxy or

relative cenfiguration

4R*,aas* or in optlcally active 1somer form havxng

r

-the absolute configuratlon 4s, SaR, Whlch ‘comprises

a) producing_a_compound‘ of formu;a Ia

wnerein

the ether groups 2 of a compound of formula II

* CiiL M 5 %

Ia

'Rl_and R2 a;e as defined abOVe, by‘splitting_-

in

L3



haV|ng t he relatlve conflguratlon 4R*, 5aS* or in 10 optically active
i somer form having the absol'ute conflguratlon 4S,5aR. 2. A process for the
production of a compound of fornula | defined in Jaim1 substantially as
her eirpefore described with reference to any one 15 of the exanples 3
to 6§,3 A conpound of - fornmul a | whenever produced by a process. as cl ay/me
in daim1l. -31- 4. A conpound of‘f@FhULa | ‘as defined in Caim1. |
A conpound of Cl aim4 wherein each [err] is hydroxy. 5 )
conpound of C-aim4 wherein each [err] is acyloxy. 7. A conpound of claim
6 wherein each acyloxy radical is of fornula [err] -CO - 0- 10 wherein
[err] is an al kyl radical, [err]cycloal kyl, a.phenyl radical or a 5- or
- menber ed heterocycllc rlng 8 A Cngoun- Claim7 wherein [err]

-R_ "~ '_f_ - II

wherein Rl and Rz are defined above and Z2 is a
spnttable ether group, in racemid form having ‘the

' e - | relati.ve configuration 4R*,5as*',or in ootically'active

N
iscmer form having the absolute configuration 4s, SaR, or
5 b) producing a compound.of formula Ib
Ib
Qherein Rl and'R2 are dgfined'above and the
B radicals R} are identical acyloxy radicals}by
kof' acyigzing a compound of formula Ia in racemic form:

having  the relative configuration 4R*,5aS* or in
10 o ;ooticallymmﬂﬁxe-isomor form having the absolute
| | configuration 4S,5aR. | |
| 2. A p:ocess'for the p;odﬁction of a
__compound of.formula Iodefined in Claim l.substantiélﬁy.
" as héreinbofore doscribed wiﬁ1_reference to ;hy'one
15 . of the.examples 3 ﬁo 6. |
| 3. a compound3of-formula i whénever |

produced by a.process as claimed in Claim l,.

* c L M S *



I's propionyloxy. 15 ' 9. A conpound of Caim?7 wherein [err]
i s isobutyryloxy. 10. A conpound of any one of Claims 4 to 9 wherein [err]
and [erg] are each ethyl. 11. A conpound of any one of Clains 4 to 20
9 wherei\y [err] and [err]- are each n-propyl. 12. A conpound of any one of
[ Jto 9 wherein [err] is etbyhjand [err] is n-propyl. 13. A conpound'
ne of Claims 4 to 9 wherein. ferr] is n-propyl and [err] is ethyT
25 o _ 14. A conpound of any one of Claims 4 to 13- -32- in
racenic forn1haV|ng the rel ative configuration 4R*,5aS*. -15. A conpound of
any one of Clainms 4.to 13 in optically active |soner forn1haV|ng the
absolute 5 conflguratlon 4S, 5aR 16, :
([err])-(4R*, 5aS*)-5- ébhyﬁ-@OQPSQné—P@tﬁ@rmU1a I as defined
hydro-9, 10-di h drox - 4-n- propyl - di benz [cd, f]|ndole 17.
© ([err])-(4RR, Gi@iﬁM -di ethyl -4, 5, 5a, 6- . _ .
- tetrahydro-9, 10- dlhydroxy dlbenz[cd f]indol e. 10 18.
([err]) (4R, 5aS*) - 4, B; 5aA6f=P@PP&n§idPé Glgdm 4 wherein each .

: R3 is hydroxy.

5 6. _A compound'of-Claimi4 wherein each
'R$ is?acyloxy; | H | .
| 7. A compound of claim 6 wherein each
” acyloxy radical is of formula =
o _ Ra - CO - O- | |
l1o0. . wherein R is an alkyl radical, (C3_7$cycloalkyi;__
'a.pnenyl radicalior a 5- or G-membered heterocyclic_'
ring. _ T _ |
8. -A compound of Claim 7 wherein R, COO-
.is propionyloxy. : _ |
15 ' 5 ,'9. A compound of Claim 7 wherein R COO—
is isobutyryloxy."
- 10. A compound of any ohe of Claims 4 to 9
wherein Rl and" R are each ethyl. - | |
_ 11. A compound of any one of c1aims.4 to
20 9 wherein Rl and R, are each n-propyl
| 12. A compound of any one of Claims_4'to_9
| wh'erein'R'l is ethyl and R, is n-propyl.
TS A compound of any one of Ciaime'4 to'9
wherein Rl is n-propyl and R2 is ethyl.- |

25 _ _'. 14. A compound of any one of Ciaims.4 to 13

_i___p;_____i_’—;;‘_,_j

Iy W mw



dlhydroxy 4,5-di -n- propyl dlbenz[cd f]- |ndoleh 19.

()-(4R*, 5aS#) 4-et'hyl -4,5,54a, 6-tetra-

hydro 9, 10- di hydr oxy--5- n- propyl -di benz][ cd, f]|ndole (4S5,
5aR) -53gthyl -4, 5, 5a, 6-t'etrahydro- 15 '

9,10 d ydr oxy- 4-n- propyl - di.benz][ cd, f]|ndole 21

- (4S, 5aR) 4-ethyl -4, 5, 5a, 6-tetrahydro- - 32 =

9, 10- di hydr oxy- 5- n- propyl - di benz[ cd, f]|ndole

(4S,5aR)-4,5-diethyl-4,5 5a,6-tetra- - -~ _

hydr 0-:9,.10- di hydroxy- dlbenz[cd flindole. 20 - 23..

(4S,5aR) -4, 5, 5a, 6-tetrahydro-9, 10-.-

di hydr oxy- 4, 5- di 48r RraeRli-clifeen Haad.q, lﬂl@'x‘éla’&ﬁve configurat:.on _

- (4S, 5aR) - 5- et hyl -9, 10- di benzoyl oxy- 4,5, _

5a, 6-t et rahydr o- 4r¥,3a@®.| - di benz[ cd, f]|ndole

25.(4S, 5aR) -9, 10- dlacetoxy 5-ethyl -4, 5, 5a, 6-

tetrahydro-4-[err]-propyl - diysanal ebriddud|cE any one of. Clalms 4 to 13
(4S, 5aR) - 5-ethyl -4, 5, 5a, 6-tetrahydro- .

~4-n-propyl -9, 10- d.npl‘o@:[ﬁi@a)llqu)&diﬁb@a[sti\éﬂ ﬁdﬂﬂhﬁ.vﬁxg the absolute 27.
(4S,5aR) -9 ,10-di butyryl oxy-5-et hyl - '

4,5, 5a, 6- teSrahydbhf&g&ﬁ@ﬁﬂ@ﬂ-ﬂ& saiz[ cd, f]|ndo|e 28.

-(4S, 5aR) - 5-ethyl -4, 5, 5a, 6-t et rahydr o-

9, 10- dllsobutyryloxy 4-n- pr Qeyl - obamaﬁcﬁdﬂﬁNﬂﬂﬂethjm}4 5, 5a,6-tetra—
(4S, 5aR) -4, 5, 5a, 6-tetrahydro-9,1 O 10

_dhppoplonyloxy 4h§ddnwﬁ nomdﬂhymﬁmxyb4ah4§ndpyﬂ+aibenz[cd f]indole.

17. (-)-(4R*,5aS*)~4 5-diethyl-4 5,5a, 6~

tetrahydro-9 lo-dihydroxy-dibenz[cd flindole,
10 o718, (B)-(4R*,5a5%)-4,5,5a, G-tetrahydro-Q lo-
- dihydroxy-4 S-di-n-propyl-dibenz[cd f]lndole. o
19, (5)-(4rx, 5as%)- 4-etnyl-4,a,5a,6—tetra— -
: . _hydro-é,io—dihYGroxy-S;Efpr6pyl;diben;[cd,f]indole. |
- 20. (s, 5aR)-5-ethyl-4,5, 5a'6-tetrahydr§-
15 9, 10—dihydroxy-4-n-propyl—d1benz[cd f]lnaole. _
e T ' - 21 (4S,5aR) - 4-ethyl—4 5, 5a,6-tetrahydro—
| 9, lo-dihydroxy—S-n-propjl-dlbenz[cd f]indole. -
| 22. (4S,5aR)-4,5-diethyl-4,5,5a,6- tetra-.
| 'hydro-s 10-dihydroxy-dibenz[cd £]indole.
20 23, (4s,5aR)-4,5, 5a,6-tetrahydro-9 10-
| .dihy&rbxy-Q,S-di—n-propyl—dlbenz[cd,f]indole.
B 24, (4s, SaR) S—ethy1—9 10 dibenzoyloxy-

4 S, 5a,6 tetranydro-4-n-propyl—d1benz {cd, f] indole.

* c L M S *



30. A conpound of any one of Caims 4 to 29 in free base form 31. A
conpound of any one of Clains 4 to 29 in acid addition salt form 15
32. A pharnmaceutical conposition' which conprises a conpound of any .one of

Caipe~d to 29, in free base formor in pharmaceutically acceptable acid- .
addi salt fornlln a5500|at|on mgth a pharmaceutical carrief or; dilugQy.

25, (4S, SaR) -9, 10-d1acetoxy-5 ethyl-4,5,5a, 6-
tetrahydro—4-n—propyl-dioenz[ca,f]1ndole. |
_26. (4s, SaR) 5—ethy1—4 5 5a,6- tetrahydro—
_ -4-n-propyl-9 1O-dipropionyloxy—dibenzLcd,f]indole.
.5 ,  o 27, (4S 5aR) -3, lo-dinutyryloxy-s-ethyl-
.4 5 Sa,6-tetrahydro-4-n—propyl—dibenz[cd f]indole.
R 28. (45,5aR) -5-ethyl-4,5, 5a, G-tetrahyd.ro- :
9, lo-diisobutyryloxy-4—n-propy1—dibenz[cd f]indole.
| | 29, (45,5aR)-4,5, Sa,G-tetrahydro—Q 10-
io' j dipropionyloxy-4 S-di-n-propyl-dibenz[cd f]indole._
30. A compound of any one of Claims 4 to 29
in- free base form. | |
31. A compound of any one of Claims 4 to 29
"in acid add:.tion salt form.
15 _ _ 32 A pharmaceutical composition which
'comprises a compound of any one of Claims 4 to 29,
. in free_basc fo:m or in pPharmaceutically acceptable
.écid_éqoition salt_form,in ascociation Qith a

pharmaceutical carrier or dilﬁent.
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