2152507 'NOVEL 8a- ACYLAM NOERGOLI NES The present invention relates to novel
8a- acyl am no-ergol i nes, processes for their “production, pharnmaceuti cal
conpositions containing themand their use as pharmaceuticals. The C )
8a-ergolines -conprises a nmgjor class of compounds possessing varyi'ng

degrees and type of biological activity and potential therape(tic utility.
Thus DOS 25 30 577 and 26 56 344 disclose a wide range of ergoline
derivatives which are variously 8a-substituted. Anpbngst possible

8a- sybgN t uents enbraced there are included nunerous derivatiseg;igzzo- 7
group?hys\ i ncluding inter al. acylamno and related residues. T ﬁ%gt
conppuids) are variously described as possessi ng dopam nergic and prolactin

secr e inhibiting activity. The present invention provides a novel group
of 8a-"a€yl ami no ergol i nes, which have been found to possess especially
I nteresting or advantageous biol ogical activity or profile. Mre.
particularly the present invention relates to conpounds of fornula I -2
- [err] [err]

-1-

NOVEL 8a-ACYLAMINOERGOLINES

The present invention relates to novel 8a-acylamino-ergolines,
processes for their production, pharmaceutical compositions
containing them and their use as pharmaceuticals.

The 8a-ergolines comprises a major class of compbunds posseSsing

varying degrees and type of biological activity and potential

therapeutic utility. Thus DOS 25 30 577 and 26 56 344 disclose a

wide range of ergoline derivatives which are variously

8a-substituted. Amongst possible 8a-substituents embraced there

are included numerous derivatised amino groupings including inter (n
ég;- al. acylamino and related residues. The subject compounds are

variously described as possessing dopaminergic and prolactin

secretion inhibiting activity. '

The present invention provides a novel group of 8x-acylamino
ergolines, which have been found to possass especially
interesting or advantageous biological activity or profile.

More particularly the present invention relates to compounds of

formula [ . _’_#_,__—f——'*‘”"——"d_



[err] wherein Rl is hydrogen or C4alkyl, R2 is hydrogen, chlorine, brom ne
or methyl, R3 is d-5alkyl or C3-5alkenyl 'in which the double bond is not
at the carbon atom adjacent to the nitrogen atom and R4 is C3-7al kyl, '
7cycl oafkyl ; ~adamantyl ; phenyl; phenyl substituted by one or nore nenber

sel ect'ed *fr.om the group consisting of Cl-3alkyl, Cl 3al koxy, Cl-3alkylthio,
trifluoromethyl, hydroxy, nitro, am no and nono- and di-(C.-3-al kyl)-am pQ;
or phenyl bhearing a condensed, non-aromatic, heterocyclic ring having 5- 0
6-ring menbers including 1 or 2 hetero atomg selected fromthe group =
consi sting of oxygen and sul phur, with the proviso that when RL and R2- are
both hydrogen and R3 is nethyl, R4 is other than t.butyl, as well as the
acid addition salts thereof. A preferred group of conpounds of formula |

are those of fornula la -3- [err] [err] :
,.NH-CO-R4

3 o

~ wherein “';/'
R1 is hydrogen or Cj.galkyl,
R2 is hydrogen, chlorine, bromine or methyl,
R3 is C1-5alkyl or C3-salkenyl in which the double bond is not at
' - the carbon atom adjacent to the nitrogen atom, and
Rg is C3.7alkyl; C3.7cycloalkyl; adamantyl; phenyT; phenyl
substituted by one or more members selected from the group
consisting of Ci-3alkyl, Ci-3alkoxy, Ci-3alkylthio,
trifluoromethyl, hydroxy, nitro, amino and mone- and
di-(C1-3-alkyl)-amino; or phenyl bearing a condensed,
o/ non-aromatic, heterocyclic ring having 5- or 6-ring members
' including 1 or 2 hetero atoms selected from the group |
consisting of oxygen and sulphur, '

~with the proviso that when Ry and R2 are both hydrogen and R3 is |
methyl, R4 is other than t.butyl, as well as the acid addition
salts thereof.

A preferred group of compounds of formula 1 are those of
formula la '



R1- N R2 wherein Rl and R2 have the neanings given for formula |, R3a
is C2-5al kyl or C3-5al kenyl in which the double ‘bond is not at the carbon
atom adjacent to the nitrogen atom and Rd4a is (i) C3-7alkyl or .

C3- 7cycl-eal kyl ; or (ii) phenyl; phenyl substituted by one or two menbers
sel e€tgd fNom the group consisting of Cl-2alkyl, d -2alkoxy, T -2alkylthiQ
hydro and} nitro; or phenyl substituted at two adjacent carbon atons by a

di val'§N) residue of formula -O CH2-0- or_ 3Z-(CH2)n-, wherein Z is oxygen or
sul nis 2 or 3.. Afurther preferfed group of conpounds of fornula
| are\tthoge of forrmula Ib [err] [err] -4 - wherein Rl has'the meaning

gi ven r formula |, R2b is chlorine, bromne or nethyl, and R4b is

C3-7al kyl , C3-7cycl oal kyl or adamantyl. Al kyl groups and noieties in the
conpounds of formulae I, la or _ '

> QR
-~ NH=CO Ry

...N_Rg_ i i (Ia)

wherein ] _ . .

R1 and Rz have the meanings giVen for formula I, .

R32 is Cp.galkyl or C3.salkenyl in which the double bond is not
at the carbon atom adjacent to the nitrogen atom, and

Rg2 is (i) C3.7alkyl or C3-7cycloalkyl; or (ii) phenyl; phenyl
substituted by one or two members selected from the group
consisting of Ci.2alkyl, Ci.2alkoxy, C1-2alkylthiq,
hydroxy and nitro; or phenyl substituted at two adjacent
carbon atoms by a divalent residue of formula -0-CH-0- or
-Z-(CH2)p-, wherein Z is oxygen or sulphur and n is 2 or i
3. o - o

A further preferred group of compounds of formula I are those of
formula Ib

H_-NH-CO-RD

(1b)



|b may be straight- or branched-chain. For the above formula La, the
follow ng significances, as well as conbinations, thereof are preferred: 1..
Rl is hydrogen or nethyl, especially hydrogen. 2. R2 is hydrogen. 3. o
is C3-5al kyl * especially n-propyl. 4. Rda is as previously defined unde
(ii): Rda is especially: phenyl; phenyl substituted by one or two nenbens..
sel ected fromthe group consisting of nethyl, nethoxy, nethylthio, hydrae
and nitro; phenyl substituted at two adjaceg% carbon atons by the divalent
residue of formula -O CH2-0-; or 2, 3-di hydfobehzofuryl-5. For the above
formula Ib, the follow ng significances, as well as conbinations thereof,
are preferred: 1. Rl is-hydrogen or nethyl, especially hydrogen. 2. R4b is
C3- 7al kyl , especially branched-chain C3-7alkyl, in particular :
branched- chai n C3whene&d9l ' nost preferably t.butyl. - 5 - 1n one group of
conpounds of for g} ends, £t mbdningd-givek Yeor formeyql 0al kyl . adamantyl; phenyl;

phenyl substituted py one or two nbers sel ected fromthe group consisting
of Cl-3al kyl, R2V “is chlorine, bromine or methyl, an | _

RqP is C3-7alkyl, C3.7cycloalkyl or adamantyl.

Alkyl groups and moieties in the compounds of formuiae I, Iaor
Ib may be straight- or branched-chain.

For the above formula la, the following significances, as well as
combinations,'thereof'are preferred:

- 1. Rj is hydrogen or methyl, especially hydrogen.
2. Rz is hydrogen,
3. R33 is C3.salkyl, especially'n-propyI.

4. Ra? is as previously defined under (ii): R42 is especially:
phenyl; phenyl substituted by one or two members selected
from the group consisting of methyl, methoxy, methylthio,

N hydroxy and nitro; phenyl substituted at two adjacent
carbon atoms by the divalent residue of formula
-0-CH2-0-; or 2,3-dihydrobenzofuryl-5.

For the above formula lb, the follqwing'significances, as well as
combinations thereof, are preferred:

1. Rj is hydrogen or methyl, especially hydrogen.
2. RgP is C3-7alkyl, especially branched-chain C3.7alkyl, in

particular branched-chain C3.salkyl, most preferably
t.butyl.



-

Ct 3al koxy, d 3al kylthio, hydroxy, am no and nobno- and
“di - (C1-3al kyl ) -ami no; or phenyl" substituted at two adjacent carbon atons by
a divalent residue of formula -OCH2-0- or -Z-(CH2)n-, wherein Z is Qxygen’
or syl phur and nis 2 or 3. In one group of conpounds of formula la, Rda is
al kyl or C3 7cycloal kyl; or (ii) phenyl; phenyl substituted by one

xenbers sel ected fromthe group consisting of Cl-2alkyl, Cl-2al koxy,
thi o and hydroxy; or phenyl subsgituuted at two adj acent carbon
2 a divalent residue of fornula -OCH2-0- or -Z-(CH2)n- wherein Z is
oxygemr @r sul phur and n is 2 or 3. The present invention also provides a
~process for the production of the conpounds of fornmula | and their acid
addition salts, j S i : eagt i a4 L opund of fornul a
11 [err] [err] In""@@%t@r%;g?)gi %"%Igméagﬁfc?@gahg\’/g&t hggﬁééﬁﬁ § given above -
with a conpound®fcydealid ;| sdamaatydoophenyl; phenyl substituted Py opewdferein R4

has the nmeani nguw@i Menberd edectdd fromeold igréup consisting of Cp-3alkyl,
Ci-3alkoxy, Ci-3alkylthio, hydroxy, amino and mono- and
di-(C1-3alkyl)-amino; or bheﬁyl'substituted at two adjacent
carbon atoms by a divalent residue of formula -O-CHz-O- or
- -Z-(CHp)p-, wherein Z is oxygen or sulphur and n is 2 or 3.

In one group of compounds of formula Ia, Rg2 is (i) C3-7alkyl or
C3.7cycloalkyl; or (ii) phenyl; phenyl substituted by one or two
members selected from the group consisting of Ci.2alkyl,
C1-2alkoxy, Ci-2alkylthio and hydroxy; or phenyl substituted at
two adjaceht carbon atoms by a divalent residue of formula
-0-CH2-0- or -Z-(CH2)n- wherein Z is oxygen or sulphur and n-is 2
or 3. '
The present invention also brovides a prdtess for the production

~ of the compounds of formula I and their acid addition salts,
which process comprises:

a) reacting a compbund_of formula II L - o

(11)




functional derivative thereof; b) Chlorinating or brom nating a conpound of
formula |- wherein R2 is hydrogen to produce the correspondi ng conpound of
formul a1 wherein R2 is chlaorine or bromne; or ¢c) N (C-4alkylating) a
conpouhd of formula | wherein Rl is hydrogen to produce a corresponding |
conmpound *of formila | wherein Rl is Cl-4alkyl; and recovering the obtain
conpound of fornmula | as such or as an acid addition salt thereof. Proces
step a) may be carried out in accordance w th standard procedures. Suitable
reactive functional derivatives of the conpdunds of formula Il include *
e.g. the corresponding acyl halides, in particular chlorides, and ’

i m dazol i des. Reaction with acylhalides is suitably effected in the
presence of a base, such as triethylam ne or Huni g-base. Reaction with

i mi dazol i des (obt ai n¥8e%81g. RibyR2 cmdiRpMave thacmeaningsugtienf afavermita al| with
N, N- car bonyl di i m-dazebmgound sruifbaily [garried out in an inert sol vent such
as tetrahydrofuran or ethanol, e.g. at reflux tenperature. \Were a conpound
of formula | is enployed as such, reaction may suitably be effected e.g. in
t he presence of propanephosphoni c aci ®ga00fdri de.  -7- (III)

wherein R4 has the meaning given above, or a reactive
functional derivative thereof;

b) Chlorinating or brominating a compound of formula I whefein
R2 is hydrogen to produce the corresponding compound of
formula I wherein Rz is chlorine or bromine; or

¢) N-(Ci.galkylating) a compound of formula I wherein R] is
hydrogen to produce a corresponding compound of formula [
wherein R] is C1.g4alkyl;

and recovering the obtained compound of formula I as such or as
an acid addition salt thereof.

Process step a) may be carried out in accordance with standard
U procedures. Suitable reactive functional derivatives of the

' compounds of formula III include e.g. the corresponding acyl
halides, in particular chlorides, and imidazolides. Reaction with
acylhalides is suitably effected in the presence of a base, such
as triethylamine or Hinig-base. Reaction with imidazolides
(obtained e.g. by reaction of the compound of formula III with
N,N-carbonyldiimidazole) is suitably carried out in an inert
solvent such as tetrahydrofuran or ethanol, e.g. at reflux
temperature. Where a compound of formula I is employed as such,
reaction may suitably be effected e.g. in the presence of
pfopanephosphonic acid anhydride. | |



————— e —————

Process step b) may al so be carried out in accordance with known

techni ques, using standard chlorinating or ‘brom nating agents such as N-Br-'

-

or N-d -succinimde, sulphuryl chloride or 7
pyr-r-el i donehydr obr om deper broni de. The reaction is conveniently perforned

in the presence of an inert diluent or solvent such as nethylene chloride

fet rakydrofuran. Process step c) may be carried out in accordance wth
known{het Nods for the N-al kylation of indolines, e.g. enploying a conpound

of{- f la\1V RI-X (IV);mhereln R11 is Cl-4al kyl and X
I s\a\ ifg group, - e.g. a halogen atom in particular chlorine, fluorine
or I ne aton1 or nethane- or p-toluene-sul fonyloxy group. The reaction
| s surtabty ca S%P ) nd§ HSBHESrOled Yl T deciPIANER yith dHoleN! such
as di net hyl sul eferably presence b|n I'ng agoni st

such as KOH. Tﬁéc@t’ﬁﬁ‘ﬁﬁ’ngs‘rﬁgt éH"QPEd Gf‘ ‘P'Br"ﬂiﬂ@ PY bre@inating agentifay be

produced anal oggetslay N-Brt her NWu@amﬁﬁWisMum aﬁmﬁdar&e wi th known
procedures. The st

DS R b etV blsc o efoilaf f Bovensgras o '

recover ed fronpetfiormed tinathey poédenceaf amdnerbnihestituor s91senthsdch. @s in free

-base fornm or h@t@ﬁ)}!ﬁe %ﬂﬁjdgt |dgn°,s%{r;hgﬁgﬁr%|u_i in the formof their pharma-

ceutically accept e aci dition s tabl e pharnma- ceutically
acceptabl e acid addition salts include both such salts

Process step c) may be carried out in accordance with known \-)_
methods for the N-alkylation of indolines, e.g. employing a
compound of formula IV

R11-X (1v)

~ wherein Ril is Cy-galkyl and X is a leaving group, e.g. a halogen
atom, in particular chlorine, fluorine or bromine atom, or |
methane- or p-toluene-sulfonyloxy group. The reaction is suitably
carried out in the presence of an inert solvent or diluent such |
as dimethylsulfoxide, preferably in the presence of an acid
binding agonist such as KOH.

The starting materials of formula II are known or may be produced o/
énalogously'to the known compdunds and in accordance with known

procedures. The starting materials for steps b) and c) may be

prepared in accordance with process step a)

The compounds of formula I may be'recovered from the inifially
obtained reaction medium as such (i.e. in free base form) or in
acid addition salt form e. g. in the form of their pharma- -
ceutically acceptable acid addition salts. Suitable pharma-

' ceutically acceptable acid addition salts include both. such salts

 with inorganic acids, for example the hydrochloride salts, as
well as such salts with organic acids, for example the oxalates
and maleates.



with i norgani c acids, for exanple the hydrochloride salts, as well as such

" salts with organic acids, for ‘exahple the oxatates and mal eat es. -8 -
The folTowi ng exanples are illustrative of the processes for the productif
of the“gubject conpounds: - -9 - EXAMPLE 1: Preparation of

8a- benzoyl ami no- 6-n-propylergoline 1.4 m benzoylchloride in 5 M CH2C12
are added drop-wise with stirring at 5- 10 * Cto a suspensi on of 3.0 .

. 8a-ami no-6-n- propylergoline in 100 M CH2A 2 and 2.0 nl triethyl am ne. “The:
obt ai ned ‘reaction mixture is stirred for 158 0-20 hours at 20 * C and thén"®
washed thoroughly 2 x with 25 nl 2N NaCH and H20. The organic phase is
dried over MySH4, filtered and evaporated. The residue (pale brown foan) is
di ssol ved in ethanol, and crystalli sed as the hydrobrom de by addition of

equi val ent amount $heffolRing e’aﬁﬁﬁle% @6 9110tPat 98 6 ThY Trakd 23t ¢RNLAd OM
C2HSCH H20 (80 : Z}Oduc%wn ofv)éhe suc!:%(e:g c%%;lac}ulngs



s The follow ng conpounds of formula | in which RL = hydrogen are obtai ned
anal ogously: EXAVPLE R2 R3 : ' R4 o MP. * C(form

2 H - (CH2) 2- CH3 -C(CH3) 3 328-330 (Hydro- chloride) 3. .

He CH2) 2- CH3 Adamantyl - 1 from 265 * (Base) 4 H -’(CH2)\’Z-'CHB

- C( CHR) 2= 129 * (Base) 5 H  -CH(CH3)2 -C(CH3) 3 * from

120" ase)\ 6 H - (CH2) 2- CH3 [err] OCH3 208-211* (Mesyl ate)

-10- .\E LE} R2 R3 - R4 MP. * C(form H3C 7
CH3 [err] H3C Base.-8 - H = -(CH2)2-CH3

Conmpouxds tai ned as an anor phous powder- 9 H -(CH2) 2- CH3

[err]

for characterisati on SCH3 see NVR dat a

EXAMPLE 1:

Preparation of 8a-benzoylamino-6-n-propylergoline

1.4 ml benzoylchloride in 5 ml CHaCl2 are added drop-wise with
stirring at 5 - 10 * C to a suspension of 3.0 g 8a-amino-6-n-
propylergoline in 100 ml CH2C12 and 2.0 ml triethylamine. The
obtained reaction mixture is stirred for 15 to 20 hours at 20 ° C
and then washed thoroughly 2 x with 25 ml 2N NaOH and H20. The
organic phase is dried over MgSO4, filtered and evaporated. The
residue (pale brown foam) is dissolved in ethanol, and
crystallised as the hydrobromide by addition of equivalent
. amounts of HBr in acetic acid. M.P. on recrystallisation from
C2H50H/H20 (80 : 2) = 290 ° with decomposition.

The following compounds of formula I in which Ry = hydrogen are
obtained analogously: '

EXAMPLE|R, R R M.P. * C (form -
2 |R3 4 ( ) v
2 H |-(CHp)2-CH3  |-C(CH3)3 = |328-330° (Hydro-
chloride)

3 H =(CH2)2-CH3 Adamantyl-1 from 265 ° (Base)
4 H -{CH2)2-CH3 -C(CH3)2-C2Hs {129 ° (Base)

'5 H -CH(CH3)?2 -C(CH3)3 from 120 * (Base)

6 |H |-(CH2)2-CH3 'cng 208-211° (Mesylate)




following. 10 H  -(CH2)2-CH3 OHO0 11 H  -(CH2)2-CH3

235-237 (Hydro- chloride) 12 H - (CH2) 2- CH3
188- 1967 (Base) OCH3 13 H -(CH2) 2- CH3 [err]
253-255~ ([err] Citrate) 14 H -(CH2) 2-CH3 . [err] F3
212-214 ([err] Funmarate) EXAMPLE 2R3 R4 o
MP. * C(form 15 H -(CH2) 2- CH3 [err] NO2 230- 233*"
(Hydro- chloride) 16 H -(CH2) 2-CH3 . iperr] OCH3 184-,186
(Oxal ate) OCH3 17 H - (CH2) 2CH3 : [err]-CH3 220-225 -
(Oxal ate) [err]OH 18 H “(CH2) 2CH3 . - [err]-0CH3 - from 110.
(Base) C2H5 19 CH3 CH3 Base. Anorphous
powder. See NVR data_ CH30 g fol | ow ng. :

EXAMPLE Ry  |R3 R4 M.P. * C (form)

. . N \
H3C
7 H  |-(CHp)2-CH3 @
' [H3C

8 M |-(CHp)2-eH3

Base.
Compounds

obtained as
an amorphous

powder -

for
characterisation
see NMR data

following.
|

9 H |-(CHp)2-CH3
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10 |H [-(CH2)2-CH3
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235-237° (Hydro-

11 |H |-(CH2)2-CH3 Hydro-
cnioride

12 |[H -(CH2)2-CH3 188-190° (Base)
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N
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[w)

=
w

13 H -(CH2)2-CH3

e 4

253-255° (% Citrate)

14 |H =(CH2)2-CH3 F3 212-214‘(& Fumarate)

0 ¢




20 CH3 CH3 [err] 201-202 (Base) 21 CH3
- CH3 - -C(CH3) 3 325-330 ‘(Hydro- chloride 22 CH3 CH3
Sl -CHCH) 2 200- 204 (Base) 23 CH3 CH3 - Q(CHB) 2- @H5
s (Base) 24 CH3 CH3 Adamant yl - from 250 (Base)
AMPLE R2 R3 ' R4 M P. C (form) Base.
Nous 25 CH3 - (CH2)2CH3 . powder . - See NVR dat a
ng. 26 CH3 - (CH2)2CH3 - CLCH3) 3 211-212° (Base) 27
‘ _ Adamant yl - > 290. (Base) 28 H CH3
CHB)Y2- C2H5 - 153. (Base) 29 H CH3 - '
(Base) 30  H ~ CH3 - CH( CH3) 2 170-171. (Base)
< arting material required for the preparatiaon of the conpounds of
exanpl es 19 tof24, ngmely|l 8a-am no- 2, F di met hyl - grgol i ne, gr epar ed
as fol |l ows: a) |PHAMBER A2 off3qf 2- et hylR®, 10- di hydrmPyse@g(.fer'&)c.d net hy!
ester 25 g 2-methyl -liysergic acid in 850 nmd H20 afgd 12 4 ol
15 |1 [-(CH2)2-CH3 @Nﬂz 230-233° (Hydro-
_ chloride)
16 |H =(CH2)2-CH3 0CH3 . {184-186" (Oxalate) o
' L OCH3 .
17 H -(CH2)2CH3_ 4<:::2:CH3 220-225° (Oxalate) -
: ~0H '
18 {H - [-(CH2)2CH3 <<:::2j0CH3 from 110° (Base)
CoHs '
19  |CH3 |CH3 ' Base. Amorphous-
' powder, See NMR data
CH30 following.
20 [cH3 [cH3 | - 201-202° (Base) u
21 |cH3 |cH3 -C(CH3)3 325-330° (Hydro-
' chloride
22 [CH3 |CH3 -|-CH(CH3)2 200-204° (Base)
23 CH3 {CH3 -C(CH3)2-C2H5 |210-212° (Base) .
24 |CH3 |CH3 Adamantyl-1 from 250° (Base)




triethylam ne are hydrogenated under normal pressure and at room
tenperature enploying 5 % Pd/ C. After -up-take of the cal cul ated amount of
H2, the reaction mixture is filtered - 13 - over Hyflo concentrated to
half vb;l;urre and adjusted to pH 6 by addition of 1IN HC . The obtai ned
crystalli'ne product is filtered off, dried, taken up in CH OH HO and thd.}
obt ai ned 3 suspension stirred at roomterrperature for 2 - 3 days until fu’
conversion as determ ned by thin-layer chrodftography. The product is -’
evapor ated and subjected to distribution between sodi um carbonate and ethy
acetate. After drying and evaporating the title conpound is obtained as.
crystals, which are then rubbed with ethyl ether. MP. = 180 - 182 * C. D)

Preparation of 2-pethyl-9. 10-di hydroisolyseraic acid methyl ester 43.4 m
of 1.65 nolar but %QA%&I_Hm aﬁr’e added at t 50 * C undgr argon to. 200 ni
t et r ahydr of ur an: aff -=1R&1 |88i sopropyl affidne. 9.5 g ¢¥-P-he fbr(f)@n!lﬁt of |step
a) in 100 m tetr ghydeof Lare _added dfopn-wise aftér 30 mins, After
allowing to stand|{for 1 |hour[ at - 20 * Qthe pH is agjuste ﬁn h7 by tlhe
addition of 10 % HCL. THe nijxture is warhe ase. Amorphous
25 CH3 |-(CH2)2CH3 powder. See NMR data
following.
U 26 CH3 |-(CH2)2CH3 -C(CH3)3 211-212° (Base)
27 |W cHy Adamantyl-1  [>290° (Base)
28 |H |CH3 ” -C(CH3)2-C2Hs |153° (Base)
29 (H |CH3 _ 228-230° (Base)
30 |H |cH3 |-cH(cH3)z.  [170-171° (Base)
—/

The starting material ‘require'd' for the preparation of the
compounds of examples 19 to 24, namely 8a-amino-2,6-dimethyl-
ergoline, may be prepared as _foﬂows: :

a) Preparation_of 2-methyl-9,10-dihydrolysergic_acid_methyl

25 g 2-methyl-lysergic acid in 350 m1 H20 and 12.4 ml
tfiethyIamine are hydrogenated under normal pressure and at
room temperature employing 5 % Pd/C. After up-take of the
calculated amount of H2, the reaction mixture is filtered



~roomtenperature, and the organic phase separated and washed 2 x with
saturated brine. The title conpound is obtained after drying and
evaporation, filtration of the obtained oil using silica gel and "
» CH2A 2/ MeCH (98 : 2) as eluant and crystallisation fron1isOpropahoI.‘N{P.
4~ 176 * C. c) Preparation of 2-nethyl-9, 10-di hydrol ysergic acid
hydr azi de 5.95 g hydrazi ne hydrochloride and 6.8-m hydrazine hydrate are
aflded\t o, 8.5 g of 'the product of step b1'41_250 m n-propanol and the
oed \reaction m xture heated under reflux. The product is concentrated
tq haljf vial ume, filtered -14- and [err] washed wi th H20 and
fiN er'ed/by suction to yield the title conpound. MP. = 250 * Cwth

- decowpagition. d). Pre ation of 8a-am nqo-2,6-dinethyl ergoline 1.38 g .
aqueous sodi um ni t"r"lef'e"%g]@ %RTBEQF"&?S?)-%\RA Q@fg\/}’?‘d‘mﬁc@-"cg@qsﬁ PG rring to

7.8 g of the produxy additdioemfc)NiHC]2ZMhenbbtdiRed\c@dtalhind prdducpHs s ca. 2.
When reaction is ¢ _ ! Cd: naper, Sho a5l exc of .HNO2. The
suspension is sti rﬁgggf%f-ggﬁ_ﬁ{%@rg%ﬁmeﬁ." ﬁdb%éda@gﬁg\ﬂg%"}eﬁ 100 m
0.4 N, refluxing Huspensionestirsed atirnom temperafiuredfaxh? ch 3i daysouttdd to room
tg{m-_eraé ure, rendefad énverdidn ¥4 daterines BySed 1l Aeratttobtdgpamty. The
obtalne . .The product is evaporated and subjected to distribution

between sodium carbonate and ethyl acetate. After drying and ‘

evaporating the title compound is obtained_as crystals, which \-f_

are then rubbed with ethyl ether. M.P. = 180 - 182 ° C.

b) Pregaratibn of _2-methyl-9,10-dihydroisolysergic_acid_methyl

43.4 ml1 of 1.65 molar butyllithium are added at - 50 ° C
under argon to 200 ml tetrahydrofuran and 10.7 ml
diisopropylamine. 9.5 g of the product of step a) in 100 ml
tetrahydrofuran are added drop-wise after 30 mins. After
-allowing to stand for 1 hour at - 20 * C the pH is adjusted
to 7 by the addition of 10 % HC1. The mixture is warmed to
room temperature, and the organic phase separated and washed
2 x with saturated brine. The title compound is obtained
after drying and evaporation, filtration of the obtained oil
using silica gel and CHaC12/MeOH (98 : 2) as eluant and
crystallisation from isopropanol. M.P, = 174 - 176 * C.

¢) Preparation_of 2-methyl-9,10-dihydrolysergic_acid hydrazide

5.95 g hydrazine hydrochloride and 6.8 ml hydrazine hydrate
are added to 8.5 g of the proddct of step b) in 250 ml
n-propanol and the obtained feacti¢n mixture heated under
reflux. The product'is concentrated to half'va1ume, filtered



title conpound is taken up in C2ZH50H et hyl acetate (1 : 1), treated with
active charcoal, filtered, concentrated and ¢rystallised from nethanol
MP. =240 . C with deconposition. The '
8a- antio- 2- et hyl - 6-n-propyl -ergoline required as starting material forfthe /
. producti-on of the conpounds of exanples 25 and 26, may be obtained in_ | ()
conventional - manner fromthe product of step d) above, via denethylati
and n-propyl ation at the 6-position. EXAMPLE 31: Preparation of o
2- br ono- 6- n- propyl - 8a- pi val oyl am no-ergol “ine“4.6 g _ R
pyrrol i ndonehydr oproni deperbromide in 100 nl tetrahydro- furan are added
drop-wise to 3.1 g 6-n-propyl -8a-pival oyl am no- ergoline (see exanple 2) in
100 m tetrahydrofuran pre-cooled to 0 * C. After reaction for 2 hours, 1N
pot assi um carbonate ¥ 5. addedsher wi b Had xandr 1 rrediby esticiiarh to

met hyl ene chl oride. ydogr@aei €l ePbaMpaindir B.Hr kegboover WhaR Iebompoeiciont r at ed
and the residue ¢hromat ographed using 100 g silica gel and toluene/

ethylacetate (2 : 1) as eluant. The title conpound is obtained on

1.38 g aqueous sodium nitrite are added drop-wise with
ice-cooling and stirring to 7.8 g of the product of step c)
\uj : in 220 ml1 0.2 N HC1 until the pH is ca. 2. When reaction is

) completed I/Cd paper shows a slight excess of HNO2. The
suspension is stirred for a further 30 mins. and added
drop-wise to 100 mi 0.4 N, refluxing HC1. A clear solution is
obtained which is cooled to room temperature, rendered
alkaline with 2N soda solution and filtered. The obtained
title compound is taken up in C2H50H/ethy1acetate.(1 : 1),
treated with active charcoal, filtered, concentrated and
crystallised from methanol. M.P. = 240 ° C with
decomposition.

The 8a—aminoéz-methyl-6-o-propy1-ergoline required as starting
material for the production of the compounds_of'examples 25 and

. 26, may be obtained in conventional manner from the product of
' step d) above, via demethylation -and n-propylation at the
6-position.

. EXAMPLE 31:

'Preparation of Z-bromo-ﬁ-n-oropyl-Baspjva1oylamino-ergoiine

4.6 g pyrfolindonehydropromideperbromide in 100 ml tetrahydro-
furan are added drop-wise to 3.1 g 6-n-propyl-8a-pivaloylamino-
ergoline (see example 2) in 100 m1 tetrahydrofuran pre-cooled to
0°C. After reaction for 2 hours, 1N potassium carbonate is



Preparation of 2-chloro-6-n-propyl -8a-pival oyl am no-ergoline 1 g silica gel
are added to 2 g 6-n-propyl-8a-pival'oyl am no- ergoline (exanple 2) in 50 ni
nmet hyl ene chl oride, pre-cooled to 0 C 0.503 ml sulfurylchloride are _g'glded
drop-wi.se and the reaction mixture stirred for 4 hours. 1N potassium -
__carb,gnate solution is added, the mixture extracted with methyl ene chlori de,
ari 2S04 and concentrated. The residue is chromato- graphed on 50
usi ng toluene/ethylacetate (2 : 1) as eluant to yield the
oynd. MP. = 146 - 147 * C. Thelfotl owing conpounds of fornula |
H may be prepared anal ogously to the above exanpl es: EXAMPLE
MP. * C (form 33 Br CH3
( ) 211-212 (Base) 34 d CH3 : -C(CH3) 3
215-216 (Base) ;@fad and"the n¥kiBure extracted mtlﬂn@tﬁﬁ@h@)tﬂﬂorﬂ&Z ™3 (Base)

?|:’\>g Rgc,j G organic phases ag'e dzr)1ed ovsn;;vlaz% %%%c.‘rq#Bgtsf%) andClthe16 EXAMPLE
-CH(CH3) 2 rdditiud LhrogRageiphds usingrioo g(ﬁm;&gel-laind toluene/ .

235-237. (Hydroetréﬁ E%tfﬁe 25 15 asPEUThEETnE %k it 1e CompoundCr)oBt &tad on

“[err
| ! crysta1hsat1on from ethylether/hexane. M.P. =182 - 183 c.

EXAMPLE 32:

Preparation of 2-chloro-6-n-propyl-8a-pivaloylamino-ergoline

1 g'silica gel are added to 2 g 6-n-propyl-8a-pivaloylamino-
ergoline (example 2) in 50 ml methylene chloride, pre-cooled to
0 ° C. 0.503 ml sulfurylchloride are added drop-wise and the

" reaction mixture stirred for 4 hours, 1IN potassium carbonate
solution is added, the mixture extracted with methylene chloride,
dried over Na2S04 and concentrated. The residue is chromato-
graphed on 50 g silica gel using toluene/ethylacetate (2 : 1) as
eluant to yield the title compound. M.P. = 146 - 147 ° C.

The following compounds of formula I in which Ry = H may be
- - prepared analogously to the above examples:

EXAMPLE|R2 |R3 Rg M.P. ° C (form)

33 |Br |CH3 -C{CH3)3 211-212° (Base)
34 Cl |CH3 |-c(cH3)3 215-216° (Base)
35 |C1 |CH3 _ -CH2-C(CH3)3 |192-193° (Base)

36 |C1 |cH3 -(CH2)2-CH3  |116-117° (Base)




EXAMPLE 40: Preparation of 1-methyl-6-n-propyl-8a-(2,3-di hydro-5-benzo-
furanyl am no)-ergoline 696 ng finely powlered KOH and 0.77 m nethyli odi de
are added to 4.1 g 6-n-propyl-8a-(2, 3-di hydro-5-benzof uranyl am no) - er golLi
(exaane 9) tn 25 m dinethylsulfoxide. The reactive mxture is stirrgd fo
5 hours,:poured onto 150 ml H20, extracted with ethyl acetate, dried oye
Na2SO4 and concentrated. The residue is chromatographed on 100 g si
usi ng net hyl ene chloride/ rnethanol (98 : 2)l6as eluant. MP. 137 - X3
C. The followi ng conpounds of the fornmula | nmay be prepared anal ogousNL.

- 17 - EXAMPLE R1 R2 R3 ' R4 . MP. * C (forf
41 -CH(CH3)2 H (CH2)2CH3 ' 136-140 ([err] Fumar at e)
42 -CH(CH3)2 H__-(CH2) 2C 142-143. (Base) 0 Base.
Anor phous 43 - ~ -(CH2)2CH3_ [err] OCH3 pQwder_. See
[err]-OCH3  NMWR %@:‘g ﬁza qf\ﬁ?ng. R4 u.pPI'E (f.‘"'“%
. : _ : ,
37 |C1 |CH3 ~ |-CH(CH3)2 141-142° (Base)

213-214° (Base)

38 |Br |-(CH2)2-CH3 235-237° (Hydro-
_ : bromide)

39 |C1 |-(CHp)2-CH3

EXAMPLE 40:

Preparat1on of l-methyﬂ-6—n-prop11-8a-(2 3-dihydro-5-benzo-
furanylamlno)-gggollne

696 mg finely powdered KOH and 0.77 ml methyliodide are added to
4.1 g 6-n-propyl-8a-(2,3-dihydro-5-benzofuranylamino)-ergoline

-/ (example 9) in 25 m1 dimethylsulfoxide. The reactive mixture is
stirred for 5 hours, poured onto 150 ml H20, extracted with ethyl
acetate, dried over Na2S04 and concentrated. The residue is
chromatographed. on 100 g silica gel using methylene chloride/
methanol (98 : 2) as eluant. M.P. = 137 - 138 * C.

The following compounds of the formula I may be prepared
- analogously:



44 -CH(CH3)2 H -(CH2)2CH3 158- 159. (Base) 45
- C2H5 H -(CH2)2CH3 112-'115 (Base) 0 46
. -CH(CH3)2 H - (CH2)2CH3 - CXC}B)S 187-188. (Base) 47 -CH(CH3) 2 .

H -(CHR)2CH3 Adanmantyl - 214-215. (Base) 48 -CH(CH3)2 H - (CH2Y2CH3
- C( CH3)/2=L (Base) 49 - C2H5 CH3 CH3 -C(CH3) 3 -
149- 150 -CH(CH3)2 H CH3 -C(CH3) 3 - 162- 163-
(Base AMPLE R1 R R3 R4 MP. '"C (form) 51
CH3 \ -C(CHI) 3 Base. Ano:lfors powder - see NVMR data foll o-

- wing. 2 -CH(CH3) 2 H ' 191- 192 - (Base) NHC2H5 NMR

‘Data - Conpounds of Exanples 7, 8, 9, 10, 19, 25, 43 and 51: The foll ow ng

sel ected, characteristic
tetramethyl as reference

(t, 3H, J =7Hz

6,7-7,3 (m 9H,

Q?ﬁﬁﬁspere observed usinrg«NVR spectroscopy, with
E a ppm__EXAVPLE 7: NNR (CDC13, 90 NHZ) 0, 88
2,35 (S, |6H, HO-C Y. 4] 65 (M. 10, FFL8);
Mﬁ 811 c2, (RHR3 8.0 (t%ad 1H NMP: BEfakfra)s
41 |-CH(CH3)2|H [-(CHo)2CH3 -@ 136-140°
; |~ (4 Fumarate)
42 |-cH(CH3)2(H |-(CHp)2CH] -@O 142-143° (Base) “
1. 0
Base. Amorphous
43 {-CH(CH3)2|H |-(CH2)aCH3 @-OCH3 powder. See
’ OCH3 |NMR data
following.
| 0
44 |-CH(CH3)2|H |-(CHp)aCH3 > 158-159° (Base)
0
45  [-C2Hs H |-(CH2)2CH3 112-115° (Base)
_ W/
0
46 |-CH(CH3)2(H [-(CHa)2CH3|-C(CH3)3 187-188° (Base)
47 |-CH(CH3)2|H |-(CH2)2CH3|Adamantyl-1 |214-215° (Base)
48 |-CH(CH3)2|H ;(cuz)zcu3 -C(CH3)2-CoHg|192° (Base)
49 |-CoHs CH3|CH3 -C(CH3)3 149-150° (Base)
50 |-CH(CH3)2{H [cH3 -C(CH3)3 162-163° (Base)




NVR (CDC13, 90 MHz): 0,91 G, 3H J = 7Hz, CH-CH 4,6 (t, 2H, J = 8,
-0-CH2 -); 4,5 (m 1H, HC8); 6,7°7,8 (m 9H rarom H, HC2, CONH); 8,1
(broad, 1H, N-H). -19- EXAWMPLE 9: NMR (CDC13, 360 MHz): 0,9 (t, 3H, J = .
7Hz, CMs-CH 2,45 (S, 3H -S-CH 3); 4,58 (m 1H, H:C8); 6,9-7,6 (m 9H, .
arom #H~'HC2); 7,9 (1H, NH). EXAMPLE 10: NWR (CDC13, 90 MHz(: 0,98.¢i,
3H, J = 7Hz, CH3 -CH2); 2,5-3,6 (m 9H, HC7, HCl0, H C5- HC4ax H C9eq, |
N-CH2-) 4,55 (m IH HC8); 6,7-7,6 (m 9H, arom H, CONH, HC2); 7,92 °
(broad, 1H, N-H). EXAMPLE 19: NMR (CDCl13, 90 MHz): 2,4 (S, 3H, CH3-C2);" 2,
(S, 3H NCH3); 3,92 (S, 3H OCH3); 4,6 (m IH HQC8); 6,75-7,55 (m 6H,
arom H) 7,75 (broad, IH NH); 8, 1-8183_(m 1H, arom H); 8,8-9,0 (m I|H,
. EXAMPLE 25: NMR (CDC3, 90 MHZJ*"70,98 (t, 3H J = 7Hz, CH3 -CH2) 2,4
(S, 3H C2-CH3);. 4,6 (m 1H "'HC8); 6,8-7,9 (m 10H, arom H NH CONS). -
'EXAMPLE 43: _ - _ _ .

EXAMPLE| Ry Ro | R3 | Rg M.P. °C (form)
51 CH3 H CH3 {-C(CH3)3 | Base. Amorphors powder
' | - see NMR data follo-
\ ) ' | wing,
52 [-CH(CH3)2 | H | CH3 191 - 192 (Base)
NHC2Hs

NMR Data - Compounds.of Examples 7, 8, 9, 10, 19, 25, 43 and 51:

The following selected, characteristic peaks were observed using _
NMR spet_:trosc'opy, with tetramethyl as rfference at 0.0 ppm.

EXAMPLE 7:

NMR (CDCl,, 90 MH2): 0,88 (t, 3H, J = 7Hz CH.-CH
0 ) : r =3

”

2~% 2,35 (s, 6H,

HO-C ); 4,65 (m, 1H, H-Cg); 6,7-7,3 (m, 9H, arom. H
H‘CZ, CONH); 8,0 (broad, 1H, N-H) .

Example 8:

MR (CDCLy, 90 ME2): 0,91 (¢, 3, = THZ, CH,~CH,-); |
4'6 (t' 2!‘!, J = 8) -Q=CH -); 4,5 (m, lH' H=-C );

J 8
6,7-7,8 (m, 94, arom. H, H-Cz, CONH); 8,1 (broad, 1lH, N-H).



NMR (CDC13, 360 MHZ): 0,97 (t, 3H, J =7HzC3 - CH2-); 1,5 (m 8H, N -[err],
CH3-CH2 -); 3,91 (S, 3H OCH3); 3,95 (S, 3H o0-CH3); 6,8-7,5 (m 8H, arom
~CONH ). = -20- EXAMPLE 51: NWR (CDCI 3, 90 MHz): 1,2 (S, 9H, t-Buty.I.-);
'(S 3H, NNCH3); 3,76 (S, 3H, N -CH3); 6,68-7,28 (m5H, arom-H"%
;A - -21- The conpounds of formula | and their pharnacedtically -
sl3t-4bl e .aci d addition salts possess pharnmacol ogical activity as can be
.ifn standard ani mal test methods, and are accordingly indi- cated for
-©dg/ pharmaceuticals. In particular the said conmpounds and salts possess
'pro actrn (PRL) secretion inhi bltlngJ1 activity as denonstrated e.g. by inhi-
bition of basal prolactin secretion %% mal'e rats in the method described by
Fliickiger et al, Experientia 34, 1330 (1970). Com pounds of fornula I
exhibit activity in this test nethod at dosages of from 0.0005 to 0.5 ny/kg
S.Cc.. In additi %Aﬁﬁr’gagunds of formula I, in particular .conpounds of -

NMR (CDC13, 360 MHEZ): 0,9 (t, 3H, J = 7Hz, EEI-CH -).
2 45 (s' 3H, -S-CHa). 4 58 (m' lH' H C )!

EXAMPLE 10:
NMR (cnc13, 90 MHz(: 0,98 (t, 3H, J =7Hz, cn -ca )
2 ’ 9 ’ ’ -
5-3,6 (m, 9H, H-C, H=C, g» H=Cg= B-C ,_, H-Cgeq, N-CH, )
4,55 (m, ln, H—c ), 6,7-7,6 (m, 91-!. arom. H, CONH, H-C ).
7,92 (broad, lH, N-H) .
EXAMPLE 19:
NMR (CDCL,, 90 MHZ): 2,4 (s, 3H, CH,- cz), 2.: (s, 3H, N-CH ) s
3,92 (s, 3a,'o-ca3), 4,6 (m, 18, H=Cg); 5,75-7,55 (m, 6H, arcm. H) w

7,75 (broad' lH' N_H); 8'1—8'3 (m, lH, arom. H); 8'8-9,0 (m’ lH, COM’H’-

EXAMPLE 25:

NMR (CDCly, 90 MH2): 0,98 (t, 38, J = THe, CH,-CH,) ;
2'4 (S, 33, CZ-CH )' 4 6 (m' IH' H-C )' 6 8-7 9 (m, J.OH'

arom. H, N-f, CONH).
EXAMPLE 343:

NMR (CDCl s 360 MHZ): 0097 {t, 3H, T = 74 - -y

l 5 (m' SH N - -]
S (m, 8H, -<ﬁ3. » CHy~CH )3 3,91 (s, 3H, O-cH,); 3,95 (s, 3E,

O-CHB); 6,8‘7,5 (m' 83. arom. H' CONH)-



formula la, and their pharmaceutically' acceptable acid addition salts
possess | eutenising hornone (LH) sSecretion inhibiting acti- vity as
denonst’ at ed by ovulation inhibition in the followi ng test nethod [c.f.
Marko &t al ., Life Sciences 33, 233 - 240 (1983)]: Female rats (200 -
g) of regular 4 day cycle receive test substance during pro-oestrus .
13.00 and 16.00 hrs. The next nmorning they are sacrificed, the oviddcts -/
exam ned m croscopical- Iy and the ova counted. Ovul ation is deened
inhibited only if no ova are found. The average nunber of ova counte
each of a series of test animal groups receiving test substance at :
differing dosages is also recorded i«#Qrder to permt determna- tion of
ED50 val ues i.e. dosages at which 50 %ovul ation inhibi- tion is achieved.
Compounds of fornula la exhibit activity in this test nmethod at dosages of
fromO0.05 to 10.0 ng/kg i.v.. Furthernore conpounds of forrmula I, in
particul ar conpounds of formula Ib, and their pharmaceutically acceptable

acid addition SaJES&EEQEﬁESS aponor phi ne antagoni stic activity as

denonstrat ed - e test method described by Jansson et al., Arz.
Forsch. 10, 1003, (1960). Thus conpounds of formula I'b inhibit apornorphine
(10 ng/ kg s.c.) pd 5&9 ed gnawi ng over periods of

MR l(' ?2 (s, 9H, t-Butyl); 2,42 (S, 34, N

-CH,);
3 76 s ’ - H 5 ? '
( r} 3H Nl CH3) '. 6 68-7 28 (ml SH' aromo-H' CONH) ‘.



several hours, at dosages of fromO0.032 ng/kg s.c.. As will be appreciated,
activity as PRL secretion inhibitors as denbnstrable in the relevant test
nmet hod described above is al so denpnstrative of dopanine antagoni st

N\ty. Furthernore apo- norphine antagoni st act|V|ty as dennnstraBTe
) |cular in respect of conpounds of formula Ib) in the relevant t est

punds of e.g. forrmula I b nay be characterised as having a dual

ne ggoni st/ antagoni st activity profile. In view of their PRL
secre i nhibiting activity, conpounds of fornmula | and their
phar maceutical |y acceptable acid acéition salts are indicated for use as
"PRL secretion inhibitors, e.g. in the treatnent of conditions or disorders
for which reduction of prolactin | evel s is indicated, for exanple for the
treat nent of gal actorrhoea including post-partum gal actorrhoea, for the
treat- nment of mhe)lcamﬁdunddeﬁeﬂmtlanxeraaarmhrdihaaﬁateumdanttyw&l:a@able '

and norbr d 1 act AT A RhI 78S Fpspéis, Bhpides e BEL BATY BOFMERe 207 "
hpyogonadi sm i nslrmmesn atdnd@'da&@@ahrﬂtsbfmqtth@ds,l aod mnemscor-'mmﬂn.enrrcne in

vi ew of concom tafdd €9P ek N gggﬁh§&“ﬁ§51y1ty conpounds of formula I and
their pharnaceutically accep- table acid addition salts are al so indicated

for use as dopam ne agonists, e.g. for the treatnment of Morbus Parkinson.
In view of theiinlpdrtémrierithe saidi bompoondsaand \sal s pospeasnpsolatt frornul a |, )

in particul ar Copguigs-eRiod FhRH 1A acBiVAth R teiRtFated e.g. by inhi-
bition of basal prolactin secretion in male rats in the method
described by Fliickiger et al, Experientia 34, 1330 (1970). Com-
pounds of formula I exhibit activity in this test method at
dosages of from 0,0005 to 0.5 mg/kg s.c..

In addition compounds of formula I, in particular compounds of
formula Ia, and their pharmaceutically acceptable acid addition
salts possess leutenising hormone (LH) secretion'inhibiting acti-
vity as demonstrated by ovulation inhibition in the following
test method [c.f. Marko et al., Life Sciences 33, 233 - 240
(1983)1]:

Female rats (200 - 250 g) of regular 4 day cycle receive test

~ substance during pro-oestrus at ca. 13.00 and 16.00 hrs, The next
'morning they are sacrificed, the oviducts examined microscopical-
ly and the ova counted. Ovulation is deemed to be inhibited only
if no ova are found. The average number of ova counted for each
of a series of test animal groups receiving test substance at
differing dosages is also recorded in order to permit determina-
tion of EDgg values i.e. dosages at which 50 % ovulation inhibi-
tion is achieved. Compounds of formula la exhibit activify in
this test method at dosages of from 0.05 to 10.0 mg/kg i.v..

Fdrthermore compounds of formula I, in particular compounds of
formula Ib, and their pharmaceutically acceptable acid addition
salts, possess apomorphine antagonistic activity as demonstrated



maceutically acceptable acid addition salts are further -23- indicated
for use in the treatnment of di'sorders having ‘an aetio- |ogy-associated
or nodul-ated by LH secretion or having an aetiology in which the

physi ot0gi cal regul ati on of LH secretion is inplicated, for exanple in th: C;\_

treatnment of prostate hyper- trophy, in the treatnent of nenopausal
syndrone, in-particul ar post-nenopausal hot flashes, as well as the
treat nent of mammary- and prostate-carcinonma. |In view of their aponorphyne
~antagonistic activity conpounds of fornmula I, in particular conpounds of\;
formula I'b, and their phar- nmaceutically acceptable acid addition salts are
indicated for use as neuroleptic agenbs, for exanple for the treatment of
schi zo- phrenia. It will be further be appreciated that wher & PRL
inhibiting acti- vity is acconpani ed by aponorphi ne antagonistic activity,
e.g. as in the case of conpounds of forrmula Ib, and the conpounds exhibit a

phar maceut 1 carly 8B ast FeSBTG aE e MapeS s 1ot RE oR faFo 0 Al
pharmaceutical ly dc : _ a a
interest in rel at1083, t(1960ki Thusidonmueds Wfi farmy1 adbPRIh ibét rapprmarphine
i nhi bi tors, havi "Aof 'E;d t@)thﬁuéé‘dﬂue%éotg&d' Enwi'nefovuil%%@sbb?
032

si de- effects (e.q. ti'c activit occurri
_ several hours, at dosages of from mg/kg s.c

. ~ As will be appreciated, activity as PRL secretion inhibitors as
’ demonstrable in the relevant test method described above is also
demonstrative of dopamine antagonist acitivity. Furthermore apo-

~ morphine antagonist activity as demonstrable (in particular in

respect of compounds of formu]a'Ib) in the relevant test method

described above is also demonstrable of dopamine aagonist acti-

vity. Thus compounds of e.g. formula Ib may be characterised as

having a dual dopamine agonist/antagonist activity profile,

In view of their PRL secretion inhibiting activity, compounds of
formula I and their pharmaceutically acceptable acid addition

" salts are indicated for use as PRL secretion inhibitors, e.g. in
the treatment of conditions or disorders for which reduction of

o/ : prolactin levels is indicated, for example for the treatment of

" galactorrhoea including post-partum galactdrrhoea,'for the treat-
ment of prolactin-dependent menstrual disorders including
amenorrhea, for the inhibition of lactation inc1uding'post-partum
lactation and morbid lactation as well as for the treatment of
hyperpfolactinaemic hpyogonadism in males and females and of pro-
Iactinomé. Furthermore in view of concomitant dopamine agonist
activity compounds of formula [ and their pharmaceutically accep-
table acid addition salts are also indicated for use as dopamine
agonists, e.g. for the treatment of Morbus Parkinson,

In view of their LH secretion inhibiting activity compounds of
_formula I, in particular compounds of formula Ia, and their phar-
maceutically acceptable acid addition salts are further



endocrinol ogically active dosages. For the above uses, the dosage required
will of course vary depending on'e.g. the particul ar conpound enpl oyed,

node of adm nistration, the particular condition to be treated and the:
~Jdesired. However an indicated daily dosage is in the range of:

- -24/"1D)\from about 0.05 to about 5.0 ng for use in PRL secretion

i nh{-bitjwyn; 2) fromabout 1 to about 10 ng for

t he

use in LH secretiaon inhibi-

ti oR@YADd] 3) - from about 1 to about 40 ng, for neurol eptic use, of conpound

of g lja |,

ge formor:

accordlngly conprise: 1) from about-28-01 to about 2.5 ng; 2) from abou
0.25 to about 5.0 ng; and 3) from about 0.25 to.about 20.0 ng, (according
to intended utility) of conpound of fornula | together with one or nor

pharmaceutically acceptable diluents or carriers therefore.
Mayindec AR frSUsé 6@ tie tredtmekit Iof §Wrders having an aetio-

of formula I

logy associated with or modulated by LH secretion or having an
aetiology in which the physiological regulation of LH secretion
is implicated, for example in the treatment of prostate hyper-
trophy, in the treatment of mehopausal syndrome, in particular
post-menopausal hot flashes, as well as the treatment of mammary-
and prostate¥carcinoma.

In view of thewr apomorphine antagon1stic activity compounds of
formula I, in particular compounds of formula [b, and their phar-
maceut1ca]1y acceptable acid addition salts are indicated for use
as neuroleptic agents, for example for the treatment of schizo-

~ phrenia,

It will be further be appreciated that where PRL inhibiting acti-
vity is accompanied by apomorphine antagonistic activity, e.g. as
in the case of compounds of formula Ib, and the compounds exhibit
a dopamine antégonist profile component, the subject compounds

and their pharmaceutically acceptable acid addtion salts will be

- of particular interest in relation to their indicated utility as

PRL secretion_inhibitors, having regard to the reduced 1ikelihood
of undesirable side-effects (e.g. emetic activity) occurring at
endocrinologically active dosages. '

iFor the abovq,uses, the dosage reduired will of course vary

depending on e.g. the particular compound employed, the mode of
administration, the particular condition to be treated and the
effect desired.

_Howevef an indicated daily dosage is in thé_range of:

t

e

conveni ently adninistered in divided doses of 2 to 4x/day in
in sustained release form 'Suitable unit dosage forns

The conpounds



formof their pharmaceutically acceptable acid addition salts. Such sal

exhi bit the sane order of activity as the free bases. The conpounds

formula } may be admi nistered by any conven- tional route, in partfcular .|

enteralty, e.g. orally, for exanple in the formof tablets or capgul egy-
15

parenterally e.g. in the formof injectible solutions or suspensi
accordance with the foregoing the present invention also pro- videgs.
pharmaceutical conposition conprising a conpound of fornula | as ya
her ei nbef ore defined or a pharmaceutically acceptabl e -25- acid adaditron
salt thereof together with a pharmaceutically acceptable diluent or carrier
therefor; 2) A conpound of formula _bsas hereinbefore defined or phar maceu-
tically acceptable aci d addition salt thereof for use as a phar maceuti cal ,
i.e. for use in therapy, for exanple: for use as an PRL secretion

i nhi bitor or for use as a dopam ne agonist; or (in particular in the case

ohar nabeut i cal 1y abbdnon BeiE GBS Fondie®] 8 B 8 usihin AL Seerariony
secretion inhibi- toﬂﬂhdmtdom,partlcular in the case of ceonpounds of

formila 1'b as'hercpyrsbtaoly b8 dnaie! 10} FoP IA6RREN' ddiPbtnPFE1 20

tion; and
3) from about 1 to about 40-mg, for neuroleptic use,

N\ .

’ of compound of formula I, conveniently administered in divided
doses of 2 to 4x/day in unit dosage form or in sustained release
form, Suitable unit dosage forms accordingly comprise:

1) from about 0.01 to about 2.5 mg;
2) from about 0.25 to about 5.0 mg; and
3) from about 0.25 to about 20.0 mg,
(according to intended utility) of compound of formula I together
with one or more pharmaceutically acceptable d11uents or carriers
therefore.’
O/ The compounds of formula I may be administered as such or in the

form of their pharmaceutically acceptable acid addition salts.
Such salts exhibit the same order of activity as the free bases.

The compounds of formula I may be adhinistered by any conven-
tional route, in particular enterally, e.g. orally, for example
in the form of tablets or capsules, or parenterally e.g, in the
form of injectible solutions or suspensions.

In accordance with the foregoing the present invention also pro-
vides,

1) A pharmaceutical composition comprising a compound df formula'
[ as hereinbefore defined or a pharmaceuti;a11y acceptable



acid addition salts) for use as a neuroleptic;
any of the specific indications:hereinbefore re-
use; as well as 3) A conpound for use in 3.1.a inhibiting PRL secretlgp
Mor bus Par ki nson 3.2 |nh|b|t|ng LH secretiqgn; or 3.37"

3.1.b treating

effer' g neuroleptlc treatnent ~e.g._dsor treating any of speC|f|c

is not—dt the carbon atom adjacent to the nitrogen atom and R4 is

C3-7al kyl ; C3-7cycl oal kyl ; adamantyl; phenyl; phenyl substituted by one or

more menbers selaetd @addf tiom $die thereof together with a pharmaceutically

2)

3)

| e.g.'for tfeéting any of shecific conditions hereinbefore recited

acceptable diluent or carrier therefor;

A compound of formula I as hereinbefore defined or pharmaceu-
tically acceptable acid addition salt thereof for use as a
pharmaceutical, i.e. for use in therapy, for example: for use
as an PRL secretion inhibitor or for use as a dopamine

‘agonisty or (in particular in the case of compounds of formula

Ia as hereinbefore defined and their pharmaceutically accep-
table acid addition salts) for use as an LH secretion inhibi-

- tor; or (in particular in the case of compounds of formula Ib

as hereinbefore defined and their pharmaceutically acceptable |
acid addition salts) for use as a neuroleptic; and especially
for use in any of the specific indications héreinbefore re-
cited in relation to such use; as well as

A compound for use in

3.1.a inhibiting PRL secretion
3.1.b treating Morbus Parkinson
3.2 inhibiting LH secretion; or

3.3 effecting neuroleptic treatment,

in relation to such treatment, in a subject in need of such
treatment.

and especially for use in
cited in relation to such

_ i'n a subj ect
in gf) such treatnent. CLAI Ms: 1. A compound of formula | [err]

[er} erein RL is hydrogen or O 4alkyl, R2 is hydrogen, chlori.ne,

brom n methyl, R3 is O-5alkyl or C3-5al kenyl in which the double bond

T



group consi sting of Cl-3al kyl, Cl-3al koxy, d-3alkyl- thio, trifluoronethy, .
hydr oxy, nitro, am no and nono- and di-(C-3al kyl)-am no; or phenyl beari
a condensed non-aromatic, heterocyclic ring having 5- or 6-ring nenber
inctudi-ng 1 or 2 hetero atons selected fromthe group consisting -of ox
and sul'phur, with the proviso that when RlL and R2 are both hydrogen
is methyl, R4 is other than t.butyl, or acid addition salt thereof.
2. A compound according to claim1 of fornula la [err] [err] wherein
R2 have the neanings given in claim1l, R3a is C2-5al kyl or C3-5al kenyl. in
whi ch the double bond is not at the carbon atom adjacent to the nitrogen
atom and Rd4a is C3-7al kyl; C3-7cycloal kyl; phenyl; phenyl substituted by
one or two nenbers sel ected fron1thé§§roup consis- ting of Cil-2alkyl,

Cl- 2al koxy, Ci-2al kylthio, hydroxy and nitro; or phenyl substituted at two
adj acent carbon

CLAIMS:

1. A compound of formula i

ANH-COR,

3 (1)
. -

wherein
"Ry is hydrogen or Cj_galkyl,
Ry is hydrogen, chlorine, bromine or methyl,
R3 is C1-galkyl or C3.salkenyl in which the double bond is not
Y _ at the carbon atom adjacent to the nitrogen atom, and

Rg is C3-7alkyl; C3.ycycloalkyl; adamantyl; phenyl; phenyl
substituted by one or more members selected from the
group consisting of Cj.3alkyl, Cj-3alkoxy, Cj.3alkyl-
thio, trifluoromethy, hydroxy, nitro, amino and mono-
and di-(C1-3alkyl)-amino; or phenyl bearing a condensed
non-aromatic, heterocyclic ring having 5- or 6-ring
members including 1 or 2 hetero atoms seledted from the
group consisting of oxygen and sulphur,

with the proviso that when R} and Ry are both hydrogen and Rj3 is
methyl, R4 is other than t.butyl,
or acid addition salt thereof.

I



atons by a divalent residue of fornula -O CH2-0- or -Z-(CH2)n-, mherein Z
is oxygen or sulphur and nis 2-or 3, or acird addition salt thereof.

d according to claim1l of fornula Ib [err] [err] wherein Rlapa
‘eani ngs given in claimi1. R2b is chlorine, bromne or methyl, R4b
i6 C3-7 | kyl, C3-7cycloal kyl or adaml antyl, or acid addition salt t her eof .
4. A co ound of formula | as defined in cIa|n11 wherein R4 is 'C3-7al kyl;

al kyl ; adamantyl; phenyl; phenyl substi- tuted by one or two

el ected fromthe group consisting of Ci-3al kyl, d -3al koxy, C1.
{o, hydroxy, ami no and nono- and di- (Cl-3al kyl)-am no; or phenyl
ted at two adj acent carbo%Zﬁhons by a divalent residue of fornula
-0 CH2-0- or -Z-(CH2)n-, wherein I's oxygen or sulphur and nis 2 or 3, or

acid addition salt thereof. 5.. A conpound of forrmula la as defined in claim
2, wherein Rd4a is :

2. A compound according to claim 1 of formula la

.- NH-CO-RY

N_Ra ) (Ia) ) u

wherein . ,
" Ry and Ry have the meanings given in claim 1, :
R32 is Cp.galkyl or C3.salkenyl in which the double bond is
- not at the carbon atom adjacent to the nitrogen atom,

and ' :

R4? is C3.7alkyl; C3-7cycloalky1;_pheny];-phenyl substituted
by one or two members selected from the group consis- :
ting of C1.zalkyl, Cj.palkoxy, Cr.palkylthio, hydroxy (o
and nitro; or phenyT substituted at two adjacent carbon
atoms by a divalent residue of formula -0-CHp-0- or
~Z-(CH2)p~-, wherein Z is oxygen or sulphur and n is 2
or 3, ' '

or acid addition salt thereof.

3. A compound according to claim 1 of formula Ib

* c L M S *



C3-7al kyl ; C3-7cycl oal kyl ; phenyl; phenyl subsituted by one or two nenbers

sel ected fronlthe group consisting of Cil-2alkyl, J -2al koxy, Cl-2alkylthi6-.;
and hydrexy; or phenyl substituted at two adjacent carbon atons by div
resi due~of formula - O CH2-0- or -Z- (CH2)n- wherein Z is oxygen or su

and nis 2 or 3, or acid addition salt thereof. 6. The conpound
formula | as tllustrated in claiml1l in which RL is hydrogen, R2 and
each nethyl, and R is t.-butyl, or acid addition salt thereof. 7.
compound of fornmula | as illustrated in claim1, wherein RL is hydrog&n,

is chlorine, RBis methyl and R4 is t.-butyl or acid addition salt there
8. 8a-benzoyl ani no-6-n-propyl ergol ine, 9. A conpound of claim1 wherein R
is hydrogen, R2 is H R3 is -(CHZ)Z-QEB, R4 is -C(CH3)3 10. A conpound of
claiml wherein R is hydrogen, R is H R is -(CH2)2-CH3, R4 is
Adamantyl-1. 11. A conpound of claim1 wherein R is hydrogen, R2 is H R3
is (CH2)2-CHB, R4 is -C(CH3)2- C2H5 12. Acorrpougd of claim1l wherein RL is

hydrogen, R2 is H R3is H-CO-R
“-CHB
(1b)
o/
where1n
Ry has the mean1ngs given in claim 1.
R2D is chlorine, bromine or methyl, and
RgP is C3.7alkyl, C3.7cycloalkyl or adamantyl
or acid add1tlon salt thereof '
4, A compound of formula I as defined in claim 1, wherein Ry is
C3.7alkyl; C3.7cycloalkyl; adamantyl; phenyl; phenyl substi-
tuted by one or two members selected from the group consisting
o of Ci.3alkyl, Ci-3alkoxy, Cj.3alkylthio, hydroxy,amino and

mono- and di-(Cj.3alkyl)-amino; or phenyl substituted at two
adjacent carbon atoms by a divalent residue of formula
-0-CH2-0- or -Z-(CHz)p-, wherein Z is oxygen or sulphur and n
is 2 or 3,

or acid addition salt thereof,

5. A compound of formula la as defined in claim 2, wherein R4? is
C3-7alkyl; C3.7cycloalkyl; phenyl; phenyl subsituted by one or
two members selected from the group consisting of Cj.zalkyl,
Ci-22alkoxy, Ci.zalkylthio and hydroxy; or phenyl substituted
at two adjacent carbon atoms by divalent residue of formula
-0-CH2-0- or -Z-(CH2)n- whekein Z is oxygen or sulphur and n
is 2 or 3,

~or acid addition salt thereof,

A R



-CQ(CH2) 2-CH3, R4 is [err] CH3 13. A conpound of claim1l wherein R
is hydrogen, RR is H R3is -(CH2)2-CH3 R4 is H3C H3C 14. A conpound of .
¢lai-m 1 wherein R is hydrogen, R is H R3 is -(CH2)2-CH3, R4 is O wf 15.
A conmpound of claim1l wherein R is drogen, R2 is H R3 is -(CH2)2-CH3,

R4 is SCH3 16. A conpound of claim erein R is hydrogen, R is H R3is
(CH2)2 CH3, R4 is HO 17. A conpound of claim1l wherein R is
hy df 6T R2is H R3is -(CH2)2-CH3 R4 is .. [err] [ert] 18. A conpound

of f cI'Ri wherein R is hydrogen, R is H R3is -(CH2)2-CH3, R4 is
[drr] 19. A compound of claim 1 wherein R is hydrogen, R2 is H R3
I s\ - 2yCH3 R4 is 20. A conpound of claim1l wherein Rl is hydrogen, R2
s\ R CHR ebdifbunfb Formula T as illustrated in claim 1 in which

RT is'hydrogen, R2 and R3 are each methyl, and R4 is t.-butyl,
or acid addition salt thereof. | |

7. The compound of formula I as illustrated in claim 1, wherein
_Rl is hydrogen, R2 is chlorine, R3 is methy! and R4 is
t.-butyl ' '
or acid addition salt thereof. - -

8.'=ﬁ=spa==t$un=u==8a-benzoy1amino-6-n-propy1ergo]ine.

9. A compound of claim 1 wherein R; is hydrogen, R, is H, R, is

~(CHy),-CHz, Ry is -C(CHg) s

2)2~CH3s Ry

10. A compound of claim 1 wherein R, is hydrogen, R, is Hs Rq is
"(CHZ)Z'CH3’ R4 is Adamantyl-l.

11. A compound of claim 1 wherein'R] is hydrogen, R2 i
-(CHy)y=CHys Ry 15 -C(CH3)y~Coe.

- 12. A compound of claim 1 wherein R1 is hydrogen, Rz'is H, R3'is-

13. A compound of claim 1 wherein R1 is hydrogen, R2 is H, R3 is
-(CHZ)Z-CH3, R4 is H3C

H3C
14, A compound of claim 1 whereih R1 is'hydrogen, R2 is H,_R3 is

-(CHZ)Z-CH R4 is

0
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21. A conpound of claim1l wherein R is hydrogen, R is H R is
-(CH2)2-CH3 R4 is [err] 22. A conpound of claim1 wherein R is N
hydrogen, R is H R is -(CH)2-CH3, R4 is [err] 23. A conpound of ¢ alml
wherei¥ R is hydrogen, R2 is H R is CH2)2CH3 R4 is [err] 24.
.compound: of claim1l wherein R is hydroé% iIs H R3is -(CH2)2
Is [err] 25..A conmpound of claim1l wherein R i s hydrogen, R2 is CH3; \
CH3, R4 is CH30 26. A compound of claiml1l wherein R is hydrogen, R2 i.
CH3, R3is CH R4 is [err] 27. A conpound of claim1l wherein R is .
hydrogen, R2 is CH3. R3 is -CH(CH3)2. R4 is -C(CH3)3.. 28. A conpound of
claim1l wherein R is hydrogen, R2 is CH3, R3is CH3, R4 is -CH(CH3) 2.

15, A compound of*claim 1 wherein R] is hydrogen, R2 is H, R3 is

-(CHZ)Z-CHs, R4 is @

SCHy -

16. A compound of claim 1 wherein R1 is hydrogen, R2 is H, R3 is

17. A compound of claim ] wherein R is hydrogen, Rz,is H, R3 is

-(CHZ)2 4 is <:::

18. A compound of claim 1 wherein R1 is hydrogen, R2 is H, R3 is

-(CH,),~CH,, R4.is @

OCH3

19. A compound of claim 1 wherein Ri is hydrogen, Rzlis H, Ry is
'(CHZ)Z-CH3f R4 is @-OH .

20. A compound of claim 1 wherein R, is hydrogen, R, is H, Ry is

'(CHZ) -CH3, R4 is
2_ {(::>rCF3

'21.-A compound of claim 1 wherein R1 is hydrogen, R2 is H, R3 is

o

AR



29. A conpound of claim1l wherein R is hydrogen, R2 is CH3, R3 is CH3, 4is
- Gt CH3) 2- C2H5. 30. A conpound of claim1l wherein R is hydrogen, R2 is CH3,

R3 is AR, R4 is Adamantyl-1. 31. A conpound of claim1l wherein R ’\i’;
hydr oge R2 is CH3, R3 is -(CH2)2CHS, is 32. A conpound of claim 1~
wherfeigR \i s hydrogen, R2 is CH3, R3 i (CH2)2CH3; R4 is -C(CH3)3. 33. A
conmgound“ofl claim 1l wherein R is hydrogen, RR is H R3is CH3, R4 is

Adang . 34. A conpound of claiml wherein R is hydrogen, R2 is H R3
is C Is -C(CH3)2-C2H5. 35, A conpound of claiml wherein R is '

hydr ogeni, R2 iz2.Hh daﬂlpmrﬁl'Bf drim S WRérelin3h. i I*ﬁ@?@é&ﬁndR ofisch aigm f wherein
R is hydrogen, is CH3, R4 is ]CH( 3

2- br ono- 6- n- pr py2)28§H3)1v bi/l ay -ergol i ne. 38_ _

2- chl or o- 6- n- pr opyl - 8a- pi vaI oy Hdggol i ne. 39. A conpound of claim1l
wherein R is hydrogen, R2 is Bie=f § CH3, R4 is -C(CH3)3. 40. A corrpound -
of claiml wherein R is hydrogen, R2 I's Cl, R3is

23. A compound of claim 1 wherein R.| is hydrogen, R2 is H, R

~(CHy)CH3, R, is -
@CH3
OH

24. A compound of claim 1 wherem R]_ is hydrogén, R2 is H, R3 is

(CHZ)ZCH Ry 1s Q
Qe
_ CoHs

25. A compound of claim 1 wherein R1 is Hydrogen,' R2 is CH-3, _R3 is
CH3, R4 is '

3 i

- CH30

26. A compound of claim 1 wherein R1 is hydrogen, R2 'is' CH3, R3 is

ATAN - -

27. A compound of claim 1 wherein R1 is hydrogen, Rz is CH3, R3 is
‘CH(CH3)2. R4 iS -C(CH3)30 . ) )

28. A compound of claim 1 wherein R] is hydrogen, R2 is CH3, R3 is CH3,
29, A compound of claim 1 wherein R1.is hydrogen, R2 is-CH3, R3 is CH3,
R4 is -C(CH3)2-CZH5. :

30. A compound of claim 1 wherein'R] is hydrogen, R2 is CH3, R3 is CH3,
R4 is Adamantyl-1. ' |
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-CH(CH3)2 R4 is -C(CH3)3 41. A conpound of claim1l wherein R is

hydrogen, R2 is O, R3is CH3," R4'is -(CH2)2 -CH3. 42. A conpound of clalm

1. wherein R is hydrogen R2is d, RBis CH3, R4 is -CH(CH3)2. 43. A~ ‘

conpouwd of claiml1l wherein R is hydrog%gz R2 is Br, R3is -(CH2)2-CH3, R4
i

IS 33 +44. A conpound of claim1l whereid&R is hydrogen R2 is C1, R3 b '
--(CH2)2-CH3, R4 is [err] 45. 1-nethyl-6-n:propyl-8a-( 2,3 3 i%

- di hydr o- 5- benzo-furanyl am no)-ergo- line. 46. A conmpound of claiml

wherein R is -(CHCH3)2, RZis H .R3is -(CH2)2CH3, R4 is [err] 47. A’

compound of claim1 wherein R is'-CH(CH3)2, RR is H R is -(CH2)2CH3,

is [err] 48. A mrmomﬂom‘d GFadlﬁiri WaKdrak A ﬂlé%ﬁi%@'@zns@ | s HnsR?’ s

- (CH2) 2CH3, R4 |5%Hc§}gﬁ3’

32. A compound of claim 1 wherein R1 is hydrogen, R2 is CH3, R3 is
-(CHZ)ZCH3, R4jis -C(CH3)3. : '

33. A compound of claim 1 wherein R1 is hydrogen, R2 is H, R3 is
CH3, R4 is Adamantyl-]. '

34, A compound of claim 1 wherein R] is hydrogen, R2 is H, R3 is
CH3s Ry is -C(CH3),-CoHg.

35. A compound of claim 1 wherein R1 .is hydrogen, R2 is H, R

CH3, 4 is :::

36. A compound of claim 1 wherein R1.is hydrogen, R2 is H, R3 is
CH3, R4 is -CH(CH3)2. ' '

37. 2-bromo-6—n-propy1-8arpivaloylamind-ergoline.

38. 2-chloro-6-n-propy1-8a-piva10y1amino-ergo1ine.

39. A compound of claim 1 wherein R.l is hydrogen,-Rz-is Br, R3 is
CHys R, is =C(CHy),. |

40. A compound of claim 1 wherein R] is“hydrogen, R2 is C1, R3 is
-CH(CH3)2, R4 is -C(CH3)3.

41. A compound of claim 1 wherein R1'is hydrogen, R2 is C1, R3 is
CH3, R4.is -(CH2)2-6H3. _ |
42, A compound of claim 1 wherein R] is hydrogen,._R2 is C1, R3 is
CH3, R4 is -CH(CH3)2. ' '

43. A compound of claim 1 wherein R, is hydrogen, R, is Br, Ry is

-(CHp)p~CH3, Ry is

* [ L M s *



49. A conmpound of claim1l wherein R is -CHCH3)2, R is H R3 is
-(CH2)L.2CH3, R4 is [err] 50. A conpound of claiml1l wherein R is -CH5, R2
S B\ i s - (CH2)2CH3, R4 is 0 51. A conpound of claim1 wherein R i

SLCHCHBYA R2 is H, is -(CH2)2CH3, R4 is -C(CH3)3. 52. A conpoungof
CIaj.,"“ erein R is -CHCH3)2, R2is R3 is -(CH2)2CH3, R4 is '
Aja Wl -]l . 53. A conmpound of claiml1l Werein R is -CH(CH3)2, R2 is H R3

i s\- ("eM2) 2CH3, R4 is -(CH3)2-C2H5 54. A tonpound of claim1l wherein R is .
-C2Hss B2 is CH3, R3is CH3, R4 is -C(CH3)3. 55.- A conmpound of claim1l
wherein R is -CH(CH3)2 R2 is H R3'is CH3, R4'is -C(CH3)3. 56. A conpound -
of claiml wherein Ris H R3is CH3, R4 is -C(CH3)3. 57. A
compound of cfi th ‘1°'RBHE’|“E|°ﬁ ‘R}aﬂ"s] M(',P{Q‘JHBW isphydregen, R3 issCOHR; B i s

[err] 58. A coapgm?dmgt @Pysone of claimse 1 to 57 in free base form

- 45, 1-methyl1-6-n=propyl-8a-(2, 3vd1hydro-5-benzo-furany]am1no)-ergo-
11ne°

46. A compound of claim 1 wherein R] is '(CH(CHS)Z’ R2 is H,-R3 is

-(CHy) CH, Ry s @ ' | -

is H, R

47. A compound of claim 1 wherein Ry is -CH(CH 3 1s

+ R
3020 Ry
-(CHy) ,CH; Ry 1S : -

0

48. A compound of claim 1 wherein R, is ~CH(CHy),» Ry is H, Ry is
-(CH,),CH., R, is ' | -
2)2%3 Ry @OCH3
OCH3

43, A compound of claim 1 wherein R is -CH(CH3)2, R2 is H, R

~(CH,) ,CHg, R, is >

50. A compound of claim 1 wherein R1-i§ fCZHs, R2 is H, R3 is

=(CH,y),CH, Ry is : -

0

315

51. A compound of claim 1 wherein R is -CH(CH3)2, Rz'is H, Ry is
‘(CHZ)ZCH3’R S ’C(CH3)3o

wde

4
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59. A conpound of any one of clainms | to 57 in aC|d addition salt form 60
Process for the production of a conpound of formula | as de- fined in
1 or acid addition salt thereof, which process com prises: a) reacti
conpound of formula Il N NE? [err] [err] [err] wherein R1, R2
R3 have the neanings given in claima1, a conmpound of formula II
R4- COCH . (Ir1) wherein R4 has t nealng given in claimi,;
chlorinating or brom nating a conpound of fornula | as defined in cla'n11_
wherein R2 is-hydrogen or produce the correspondi ng conpound of formila:
wherein R2 is chlorine or bromne; or c) N(Cl 4alkylating) a conpound of
formula | as defined in claiml wherein Ris hydrogen to produce a
correspondi ng é&8npgogompound fafi oldim 1 whieeen R Hs reli(CHg)a% kgé ;isalg R eix)veri ng

t he obtai ned cq ngy of pf such or as an dd|t|o sal t
t her eof . WZLiZgHr Ry fsWdhaht 13

53. A compound of claim .1 wherein R.l is -CH(CH3)2, R2 is H, R3 is

~(CHy) CHg, Ry is =(CH)p~CoHe. |
54..A compound of claim 1 wherein R1 is -C2H5, R2 is CH3, R3 is CH3,
| Ry is -C(CHy),. | |
AN §5. A compound of claim 1 wherein R, is -CH(CH3)2, R, is H, Ry is

CH3’ R4 'iS ‘C(CH3)30

56. A compound of claim 1 whereih'R1'is CHs, R2 is H, R3 is CH3,
57. A compound of claim 1 wherein R1 is_-CH(CH3)2, R2 is H, R3 is
CH3, R4 is . .

~ NHC2Hs

58. A compound of any one of c]aims 1 to 57 ih free base form.

| 59. A compound of any one of c1a1ms 1 to 57 in acid addition salt
AN form.

60. Process for the production of a compound of formula I as de-
fined in claim 1 or acid addition salt thereof, which process com-
prises:

a) reactin§ a compound of formula II

Na .- WMy

3 (11)
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61. A pharmaceutical conposi-tion conprising a conpound as defined in any

one of the clainms 1 to 59 or pharnaceuticék%y acteptabl e acid addition salt

t hereof, together with a pharmaceutically aCceptable diluent or carri ef \

therefar. 62. A conpound as defined in any ‘one of clainms 1 to 59 or ph&tma-
' % acceptable acid addition salt_thereof, for use as a i

al. 63. A conpound as definé@Eﬁn any one of clainms 1to 59 or

ically acceptable acid addition salt thereof, for neuroleptic

wherein Ry, R, and R, have the meanings given in claim 1, with
a compound of formula III :
- R,=COOH (111)

wherein R4 has the meaing given in claim 1; T

b) chlorinating or brominating a compound of formula ! as defined
in claim 1 wherein R2 is hydrogen or produce the corresponding, . \-) 
compound of formula I wherein R2 is chlorine or bromine; or '

<) N(C,_galkylating) a compound of formula I as defined in claim I
wherein R] is hydrogen to produce a corresponding compound of
formula I wherein R, is C;_,alkyl; -

and recovering the obtained compound of formula I as such or as

an acid addition salt thereof.

61. A pharmaceutical composition comprising a compound as defined
in any one of the claims 1 to 59 or pharmaceutically acceptable
acid addition salt thereof, together with a pharmaceutically
acceptable diluent or carrier therefor.

62. A compound as defined in any one of claims 1 to 59 or pharma-
ceutically acceptable acid addition salt thereof, for use as a
pharmaceutical. '

63. A compound as defined in any one of claims 1 to 59 or pharma-
ceutically acceptable acid addition salt thereof, for néuroleptic
use. ' '
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