[err] CASE 100-7300 8[err]-ACYLAM NOERGOLI NE, | TS PREPARATI ON A
PHARMACEUTI CAL COMPOSI TI ONS CONTAI NING | T Thi s invention rel at e’\BtBO 6
8[err] acyl ami noergoline, a process for its production, pharmaceutical
conpositions containing it and its use as a pharmaceutical. UK-Patent
Specification 2 152 507 describes a broaqﬂcLass of substituted

8[err]-acyl am noergol i nes which possess prolactin secre- tion inhibiting,

| ut ei ni si ng hornone secretion inhibiting and aponor phi ne ant agoni stic
activities. It has now surprisingly been found that one conpound of this
( class, which has not up until now been specifically disclosed, has
particul arly val uabl e pharnmacol ogi cal properties. In par- ticular, the
conpound has a surprisingly potent and |long-lasting neuroleptic activity
and is well tolerated e.g. a surprisingly | ow propensity to induce
extrapyram dal and endocrine side effects as indicated in the

phar macol ogi cal tests described hereinafter. The present invention
accordingly provides N[(5R,8S,10R)-2, 6-di - _

met hyl - ergol i ne- 8-yl ]-2-ethyl -2-net hyl - but anam de of forrmula I, - 2 -
100-7300 [err] in free base formor in acid addition sal tc4se 100-7300

\_J : 8a-ACYLAMINOERGOLINE, ITS PREPARATION AND PHARMACEUTICAL
COMPOSITIONS CONTAINING IT

This invention relates to 8x-acylaminoergoline, a process for its
production, pharmaceutical compositions containing it and its use

as a pharmaceutical.

UK-Patent Specification 2 152 507 describes a broad class of
substituted 8c-acylaminoergolines vhich possess prolactin secre-
tion inhibiting, luteinising hormone secretion inhibiting and

apomorphine antagonistic activities.

o It has now surprisingly been found that one compound of this

~ class, which has not up until now been specifically disclosed,
has particularly valuable pharmacological properties. In par-
ticular,_the compound has a surprisingly potent and long-lasting
neuroleptic activity and is well tolerated e.g. a surprisingly
low propensity to induce extrapyramidal and endocrine side effects

as indicated in the pharmacological tests described hereinafter.

The present invention accordingly prévides N-{(5R,8S5,10R)-2,6-di-
methyl-ergoline-8-yl]-2-ethyl-2-methyl-butanaaide of formula I,

P
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The invention also provides a process af producing the conpound of fornula

-by reacting 8a-am no-2, 6- dlnethylergollne of formula Il, [err] wth the
conpound of formula II1l, [err] - 3 - 100- 7300 or a
‘reactive derivative thereof and recovering the resultant conpound of
formula | in free base formor in acid addgtion salt formooI@oprocess can
be carried out in conventional manner. Suitable reactive derivatives of the
conmpound of forrmula Il include e.g. acyl halides, in particular the acyl
chloride, or the imdazo- lide. Reaction with acyl halides suitably may be

effected in the presence of a base, such as triethylanne or Hunig-base in
an inert solvent such as netjpyl e rgdecyReaction with the im-
dazol i de (obtained e.qg. by reau pggﬁ&%@g q gg $pound of formula |11 wth

N, N-carbonyl di i m dazol e) s may be carried out in an inert solvent,
such- as tetrahydrofuran or « e.g. at reflux tenperature. Were the
compound of formula I gyeé®B as such, reaction may suitably be
effected in the prese ¢ -oanephosphonlc aci d anhydride. The starting
conpound of formula I

in free base form or in acid addition salt form.
i{f . " The invention also provides a process of producing the compound

of formula I by reacting 8«x-amino-2,6-dimethylergoline of formula
iI, '

IT.

with the compourid of formula III,

CH3(C2H5)ZCC00H Il



Specification 2 152 507. The conpound of formula | nmay be obtained in free
base formor in acid addition salt form e.g. in the formof its -

- pharnmaceutically acceptable acid addition salts. The free base form of the
com pound of formula | may be converted into acid addition salt forns in ’
conventional manner and vice versa. Suitablse_phar rraceutlcl@bLy;,@ccept abl e
acid addition salts include both such salts with inor- ganic acids, for
exanpl e, the hydrochloride as well as such salts with organic acids, for
exanpl e the oxal ate or hydr ogen ma- | eate. The hydr ogen mal eate is the
preferred salt. i vat Q% g gund uﬁforrrulal
exhibits phar mac8roag| eﬁf‘ c?tfi?/‘f’tﬂ h‘fﬁj tpgre h&} f':SF%verﬁﬂgjlt StEFY B use as a
phar maceutical , eompouhdrof ermpha I|in fae¢ ibage oformt dre inocapidustiicfod salul a |
shows pot ent andfj,g,pg | asting neuroleptic activity as can be denon- strat ed
in the followi ng tests: The conmpound of formula I inhibits aponorphine - -7 .
i nduced gnawing in the rat in a method based on that of P.A Janssen. ét. &

al . i Ar znei ][n Ff)msfproé&sl@aﬁ%eﬁ‘e ):aaﬂedl&stvlS in1&6hven di¥AQ) ‘nath@tPSudiableb rats
[Utt T ngen, ' veo: Fedselan et fae CRa P Sherarbind PR FmBl Tl 0ieTe 1 e
pre-determ ned tacel halides, inqareicularhth 8cyily/chioride, Qrpolmriphdm- -
hydrochl oride i Ny fdk. Reaction w1th acyl halides suitably may be ‘effected in the
presence of a base, such as triethylamine or Hﬁnig-base in an
inert solvent such as methylene chloride. Reaction with the imi-
dazolide (obtained e.g. by reaction of thé compound of fbrmula _ S
111 with N, N-carbonyldiimidazole) suitably may be carried out in ' \u)
an inert solvent, such as tetrahydrofuran or ethanol, e.g. at '
reflux temperature. Where the compound of formula III is employed
as such, reaction may suitably be effected in the presence of
propanephosphonic acid anhydride.

The starting compound of formula II is descr1bed in UK-Patent
‘Specification 2 152 507. )

The cbmpound of.formula I may be obtained in free base form or in
acid addition salt form, e.g. in the form of its pharmaceutically .
acceptable acid addition salts. The free base form of the com- s
pound of formula I may be converted into acid addition salt forms N\'J
in conventional manner and vicé Versa. Suitable bharmaceutically
acceptable acid addition salts'inciudg'both such salts with inor-
ganic acids, for example, the hydrochloride, as well as such '_
salts with organic acids, for example the oxalate or hydrogen ma-
leate. The hydrogen maleate is fhé preferred salt.



‘sol uti on. They are then placed in individual cages |lined with corrugated
paper, At times 10, 20 and 30 m nutes after the apo- norphine each rat is
.observed for 1 mnute. If gnawi ng occurred during an observation peri od,

t hat observation is scored as po- sitive. Thus, three scores are obtained
from each rat. The supra-maxi nal dose of —aponor phi ne i nva¥l02B8B90 pr oduces
gnawing in all controls at all observation tines. Qut of the total nunber
of observations per treatnent group, the nunber of positives is noted. The.
dose of drug which causes a 100% i nhi bition of the aponorphine induced
gnawi ng i s takenThes conpoundr efs fokmhldoT cexhdbf s phaimaedlogdtakrictivity aidd 3
hours the threshgld, )r ( h ] S,0. p. o.
after a pretreat %e'nttq?'is%éﬁgf ig'gﬁ%a&%g} E{ﬁgggg_ %fsn%ﬁ’l?gy'lf)aighifﬁrl t heg'#?ng#élgt he
conpound of for nthex2py bilfdeartd culasantite coapapd 0o f farmulisaf bows i sed by the
di spl acenent of kg i i i nding.sites,in the
ho’ﬁp.’.genat es of b?ﬁehkt??sjaéé q%&h% ferr%iQF&tc Xgu%gyi(fg-%ggﬁg&éf finity
to D-1 receptor 8ttasgd[igf theyfoBiowingedtestsal ., Life Sci. 35, 1885 - 1893
(1984)] using 3H (R)-(+)-8-chloro-7-hydroxy- _ :

- 3-net hyl - 5- phenyl - 2, 3, 4, 5-t et rahydr o-| H 3- benzazepi ne (3H SCH 23390) as
ligand is deter rr¥thee&°ﬁg°‘¥‘gl ?g\/@?“‘ el hi'@mt%mmrgmeaglaﬂucs# &haeingsin
honmpgeni zed i n atid) rhol ith woheutod asdd icir kkdc bEfF.ar (HidseMetpsl.7. 4 at

25[err] using a BOlMin.-Forsch. (Drug Res.) 10, 1003 -1005 (1960):

Groups of 3-6 rats (males and females, 90-160 g, Sprague-Davley,

L,/- . Siiddeutsche Tierfarm, Tuttlingen, ﬁest Germany) are treated with
the test-drug orally and after a pre-determined time further
treated with 2.0 mg/kg i.v. apomorphine hydrochloride in aq.
solution. They are then placed in individual cages lined with
corrugated paper. At times 10, 20 and 30 minutes after the apo-
morphine each rat is observed for 1 minute. If gnawing occurred
during an observation period, that observation is scored as po-
sitive. Thus, three scores are obtained from each rat. The
supra-maximal dose of apomorphine invariably produces gnawing in
all controls at all observation times. Out of the total number of
observations per treatment group, the number of positives is
noted. The dose of drug which causes a 100% inhibition of the

o _ apomorphine induced gnawing is taken as the threshold dose. After

i_// _ a pretreatment time of 3 hours the threshold dose for the com-
pound of formula I is 0.2 mg/kg p.o., after a pretreatment time
of 6 hours also 0.2 mg/kg p.o. |

Furthermore the compound of formula I binds to dopamine receptors
as characterised by the displacement of 3H-ligands from their
respective binding sites in the homogenates of brain tissue.



tron tissue honogeni zer. The honogenate is centrifuged for 10 m nutes at
50"00Q g (err) and the supernatant discarded. The pellets are resuspended
in the same buffer as before. The suspen- sion is incubated for 20 minutes
at 37[err] and then recentrifuged as before. .The resulting B@l Ilshs are
stored frozen at -20 until their use in the Bi hdi ng assay. 73e bi ndi ng.
assay the pellets are resuspended in Tris-HC buffer (50 MM pH 7.4 at
37[err], con- taining 120 MM NaCl) in such a way that the final vol une of 2

m_ contai ns menbranes carresponding to approximately 5 original tissue
wei ght . [err] - SCHIBS361nityabei Lt Brsppier Sitesidicfe dhcBitland ey oh. oflife 1

nM tThe fis[says] f orlsme 38 et ¥884i naﬁswgn(mfllilob\l){h%ﬂﬁ@l’ﬂiL@RﬁJ(W-lﬂlQhP&%LbLm%@L .
contain err] un e tes is a Ve

to 9 different conc rEYf’of‘? e a%'sa teérréﬁlf‘fﬁ?nvglg‘té e'fﬁze?a’é‘em(alt"fhlsg@ at .
37[err] foll owed bxl33)9®0ua|snlf13hnd eltsl dexerhimadghs \Wodlomn: G-/ B filters. ‘The u, '
filters are rinsed,iw.c ce, cold, Tris-HCO.. buf.fer filters
are nonitored for ?re(ﬁhog% ??n ?ﬁf Jtaﬁ Fls ard2 %P?ﬁﬁ"ﬁ%ﬁ*éﬂ %38np€]tdl ng..
The 1C50 val ue (i .wolumg Géfﬂcrlabutﬁcro(SQ Y, tplis 7 . 4 rasg2 306 cinsiingha Folg- -

speci fic binding, Otfr §?h%ﬂog¥n1§gr%THeShS%gehﬁfénigegeMiﬂé&afor 10

regression anal ysis he Hi | | Ot S t he conpound
fornula | is about'“%\)‘tﬁﬁ/la'-“l'ﬁg %Y. %ﬁ)n?'i‘&/ the suRerRYAPL HEctBledp The
receptor sites maypdldedgtfenreaspenddd @n Stites paie bafferbhd Hidtgras TRY s{uef)en-S

(1957 “Gal ot i Hhom THeIPERGS £P% 10, Hieh Ik S0 PRt FepR et e
3H- SCH 23390 bi ndiax beXmes.i Thatresultimgppélletts arecstered frozen at -20° until -
. thelr use in the binding assay. For the binding assay the pellets’ \_)
are resuspended in Tris-HCl buffer (50 mM, pH 7.4 at 37°C, con- -
taining 120 mM NaCl) in such a way_that the final volume of 2 ml
contains membranes corresponding to approximately 5 mg'original'
 tissue weight. 3H-SCH 23390 is added to give a final concentra-
tion of 0.1 nM. The aﬁséys for the determination of'nonSpeéific
binding additionally contain 1 pM unlabelled SCH 23390. The test
compound is added to give 5 to 9 different concentrations. The
assays are incubated for 50 minutes at 37°C followed by vacuum
filtration through Vhatman GF/B fllters The f11ters are rlnsed
twice with 5 ml of ice cold Tris-HCl buffer. The f1lters_are
monitored for radioactivity through liquid scintillation couhé .
ting. The ICsqo value (i.e. the concentration of the test drug I
whlch inhibits spec1f1c blndlng of 3H-SCH 23390 by 50 %) is de- \"J
tg:mlned.by linear regression analysis from the Hill plots. The
ICs0 of the compound of formula I is about 50 nM.

Thé high affinity of the compouﬁdffor D-z.recéptor sites may be
 determined in fhe 3H-spiperone binding assay [cf. S. Urwyler & D,_.'

quard,_Naunynésthmiedeberg's Arch. Pharmacol. 335, 115 - 122

(1987)]. Calf striatal membranes are prepared as described above

for the 3H-SCH 23390 binding experiments. The pellets are re-

suspended in 50 mM Tris-HCl buffer (pH 7.7), containing 120 mM



'suspended in 50 MM Tris-HO buffer (pH 7.7)., containing 120 nmM - 6 -
100- 7300 Nadl, to give a nenbrane concentration corresponding to 4 ng of
,original tissue weight per 4 m assay volune. 0.5 [err] C nanserin is added
to prevent the binding of 3H spiperone to 5HT2-recep- tors. The
concentration of 3H spiperone is 0.1 nM the sanples for the neasurenent of
non-specific binding additionally receive 8 Terr] hal opedP8oi300The sanpl es
are incubated for 40 m nutes at roomtenperature, followed by filtration
and liquid scintillation counting as described above. The conpound of
formula | has an [err] of about 20 nM The conpound of formula I is well
tolerated in nicBaGlh te e agremhraneoconcEntratinnt cotiresmhmséng aved ngnof he dog
atter a & week ! beAjiRRA!isSud VHIERO/HIRYs rlCasday! YOuAE] 0305 \ciRRIR T 0°
effect of nost neurol eptics on endo- crine ?ungthns I's an | ncrease
prélactin rel easéS 2fdgd cpBERYRRtothe Binding of Hrsniescene sorIMFepresienctin
ledel s in rats opbss.athdlicghcetnasidnof LU-GRi Jedtbn@SisIGMDARS I eelagle he fol -

| owi ng test neth on subcut aneous adni n ratign [cf.. E. FElLu- ckiger et
al ., %xperi enti aggﬁfmié‘f@ surqueat ¢ g?%)?eckfg{ce%ﬁfﬁpga?{dié%%&t‘9256"?3 body
vei ght are broughtuM baldperédeler Thesanplesoane Jdchiated fuf 40 eninbeesatual
experiment. TheyrGhf ckiratfr APREPRVEE Sy ¢8G2 PN taﬁﬁanﬁ*ié YeihPfiation

experi nent al .
counting as described above. The compound of formula I has an

ICso of about 20 nM.

; The compound of formula I is well tolerated in mice up to 100
\ mg/kg p.o. The non-toxic dose level in the dog after a 4 week
treatment is 3 mg/kg/day p.o.

A typical undesirable side effect of most neuroleptics on endo-

crine functions is an increased prolactin release.

The.compound of formula I influenéeélserum prolactin levels in
rats only at high doses (> 10 mg/kg) as demonstrated in the fol-
loving test method upon subcutaneous administration [cf. E. Flii-
ckiger et al., Experientia 34, 1330 - 1331 (1978)]:

_ Male OFA-rats of about 250 g body weight are brought to the

i./ experimental room 24 hours before the actual experiment. They
are kept in appropriate cages by tens. After the experimental
treatment they are kept singly. Food and water are freely
available. Various doses of the compound or the vehicle are
administered s.c. to groups of 5 animals. In this standard
experiment the animals are decapitated 4 hours after treatment.
The sera of the individual animals are deep frozen until assayed.
‘Prolactin is then measured in aliquots by'radioimmunoassay. The
serum prolactin levels are expreésed in ng/ml in terms of the
prolactin standard NIAMD-RPrl-RP1l. After subcutaneous
administration of 10 mg/kg of the compound of formula I only a



treatnment they are kept singly. Food and water are freely avail able.

Various doses of the conpound or the vehicle are adm nistered s.c. to .
groups of 5 animals. In this standard experinent the animals are- ° )
decapitated 4 hours after treatment. The sera of the individual aninals are
deep frozen until assayed. Prolactin is then neasured in aliquots by

radi oi mmunoassay. The serum prolactin leveld are expressedOPr?3®§/ ni in

terms of the prolactin standard NI AMD-RPrl - RP1; After subcutaneous

adm ni stration of 10 ng/ kg of the conpound of fornmula I only a -7-

100- 7300 noderate increase of serumprolactin levels in nmale rats occurres

4 hours after adnhedesatetingnease af swiunrpmilaatinodevdlst e meenauwgd al so

produces only wea L8StS ol P B¢k ' oplN€ test is perforned as
follows: Maler atécc?;fZggmo g’f?gg#gﬁtﬁgﬁggﬁ\é%ﬁﬁuddeut sche Tierfarm

Tuttlingen, West Germany) are maintained on a 12:12-1ight dark cycl e . ) g K
(l'ights on 06.00, 0RfIf ad®iri@thdSon &1 thaecoﬁ)ssaumlp@fp%&.;eﬁeoﬁ;p%wr?tjﬁ |
L.n groups-of 4

"t o makr of on( ty pEELSFEE SPLBreTaE Th daveRy AR gtestts PaFormed cak Robresep.
receive 10 ng/ kg p.o. of the-‘test drug or placebo (norna:jSQFine_sQIutjon +
'(Zjeg;ggots ar iCIOal. 2i3| g%%%sg%% ggzgélelbgg’lrl% (p:%%%r-ls?ﬁ%%sﬁ ceFtil)cehg,dT}z%rﬁ?ﬂ’f uged to
-obtain the. . Tuttlingen, Vest Germany) are maintained on a 12:12 light dark
~ cycle (lights on 06.00, off 18.00 hrs). On the evening before the'
experihent, animals are marked for iﬁfgtification purposés #nd |

\ _ . _ .
caged in groups of 4 into makroloqi{type 3) cages. The next \

s

morning, the rats in each group receive 10 mg/kg p.o. of the'teﬁt
drug or placebo (normal séline solution + 2 drops HCl) 2, 4} 8,
16 or 24 hours before they are killed By decapitatioh. Blood'
samples are collectedJin'plastic tubes,-centrifuged_td obtain the
serum, vhich is then stored at -20°C until assayed for ﬁrolactin.
Prolactin in the serum is measured by radioimmunoassay according:
to that of A. Hiusler et al., J. Ultrastructrikes.'gﬁ,'74'(1978);
The compound of formula I significantly dgéreéses_serum{prolactih
levels between' 4 and 8 hours after adﬁiniétrétion of.ld mg/kg
p.o. After 16 hours, a significant increase occurres, which later
declines (24 hours) towards normal. '

The weak effect on serum prolactin levels reduces the likehodd'of ' X\‘}
undesirable endocrine side effects, e.g. galactorrhea or gyneco-

mastia.

'Moreoéer, the compound of formula I exhibits pharmacological
properties suggesting a low propensity for ihddéing extrapyra- -
midal side effects. For instance, the compound has only a:weak
cataleptogenic activity in the test based upon that of G. Stille
et él., Arzneim.- Forsch..(Drug Res:) 21, 252-255 (1971). In this
test groups of 4 - 8 rats (120-170 g, Sprague-Dawley, females and
males, Sﬁddeutsche Tierfarm, Tuttlingen;'Wesf Germany) receive

—



‘serum which is then stored at -20[err],until assayed for prolactin.
Profactin in the serumis neasured by rad|0|nnunoassay according to that of

A

J. Utrastruct. Res. 64, 74 (1978). The conpound of

fornul a I*S|gn|f|cantly decreases serum prolactin |levels between 4 and 8
hours after adm nistration of 10 ng/kg p.o. After 16 hours, a significant

| NnCrease occurres,

whi ch | ater declines (24ghours) tomardﬁmnmumal. The weak

~effect on serumprolactin |evels reduces the |ikehood of undesirable
endocrine side effects, e.g. galactorrhea or gyneco- nastia. Mreover, the
compound of formula I exhibits pharmacol ogi cal properties suggesting a | ow

propensity for 'n‘i'h'@'t’l@t%Eg@é@%taﬂgalmséﬂﬁ&f&eﬁﬁ] E?Lrer Pf)éa g@% chd'®

conmpound has only

a weak cat togenic activit upon

that of G Stillecdtalspsy o Q%Féﬁ Fﬁt 1Fo?§ématadomg>lmewz) tipe fopepavs m §17971)
In’ thl s test groups HifghdblocR. rAaesStimk2Borl GRidh tﬁ@ra&%lﬁ lPewd iQY, idf @FB es and

mal

Suddeut sche Ti erf

T00- 7300 he't oxt SarasGraRedbifigh 1# RAERIred iR tBcp PRRtaLct &5 ‘Terandstofhe | e

cat al epsy of eachtheshpld dose risst the fyngl doseygvhich Soildpeausesm zafalepsyn gh
bl ock. The tine foped43hC{e Shfo 3QLSHIs. r‘ﬂ{EBI:Sh?poth totl' Eo:ldnﬂi‘é‘tﬂﬁﬂ apE}&'eE' on is

nmeasured up to a HHXIHUWIOf 45 "seconds. The threshold dose I's the final

dose,

W,

whi ch stil | held dese 2 Cgtwg)gyo determmed during an 8 hour measurement

period. This is a dose which is at least 25 times higher than
that required to antagonize apomorphine induced gnawing.

Additionally, the compound shovs dopamine agonist like properties
as indicated by the exertion of motor stimulating effects in ani-
mals with impaired dopaminergié neurotransmission. For instance,
the compound of formula I induces in rats vith an unilateral
6-0HDA (6-hydroxydopamine) induced lesion of the substantia nigra
[i.e. Ungerstedt rat, c.f. J.M. Vigouret et al. Pharmacology 16
(Suppl. 1), 156-173 (1978)] a long lasting rotational behaviour

.contralateral to the lesion at relatively lov doses (0.5 mg/kg

p.o.: 950 rotations wvithin 7 hours).

In viev of its high affinity for dopamine D-1 and D-2

receptor sites and its inhibitory effect on apomorphine-induced
gnaving and the other tests mentioned above the compound of
formula I is indicated for use as a vell tolerated neuroleptic
e.g. for the treatment of psychotic disorders, such as schizo-
phrenia, psychosis induced by antiparkinson medication or age-
related psychiatric disorders frequently associated vith dementia
(paranoia). Additionally, in view of the results obtained in the
Ungerstedt rat the compound of formula I is also indicated for
use in the treatment of schizophrenia exhibiting negative
symptoms. In view of the dopamine agonist like activity shown in

the Ungerstedt rat test, the compound is further indicated for

- use in the treatment of Parkinson's disease.



-medi an of > 10 seconds. The compound of fornmula | has a thres- hold dose
of ,5 ng/kg p.o. determ ned during an 8 hour neasurenent period. This is a
dose which is at l|east 25 times hi gher than that required to antagonize
aponor phi ne i nduced gnawi ng. Additionally, the conpound shows dopani ne-
agoni st |like properties as indicated by the exertion of notor stinulating
effects in ani- mals wth inpaired dopam ner_gl C neurotransg& sgi&n. For
i nstance, the conpound of formula | induces |n Fats with atP%mPP%: er al

6- OHDA ( 6- hydr oxydopam ne) induced | esion of the substantia nigra [i.e
Ungerstedt rat, c.f. J.M Vigouret et al. Pharnacol ogy 16 (Suppl. 1),
156-173 (1978)] a long lasting rotational behavi.our-cont__r.a-l ateral to the

| esion at relatively |ow doses (0.5 ny/ kg p.o.: 950 rotations' wi.thin 7
hours). In view dfori t:beda ghesf fthelagprbmna!tepmauge w11, aof] cBudser, eeapt or _

e N

sites and its. |n I bi t ef fect_on hi ne- | .ndyce nawi-ng and the, .~ -
other tests nenti ﬁ%n oVR&*Y*h °ES@W gefB?‘#u g ‘gf‘gl*’rﬁi'l:égﬂ ed fof us&
as a well toleraead ﬂwnetm aod seyerfoyr of hethet camtivbor being)&)‘ehﬁdl CHow- .- -

di sorders, ‘such aselsc@nzg)ndﬂgggﬁldgﬂp gggglri ehpq?;gegan f}ntlggr Ki gson

rredlcatlon or- age- related psychiatric requ O¢i at¥d with
denentia (paranofBgut AQqrgi Prafesably nExpmedy tor 40 g PésEhet §°Mlla#nmvem1¢méy

Unger stedt rat tb&nnwmeblé‘di iaf dfvadedl dbsesi p abSEourneideat sddafyOEn%@ in the

treatment- of schizo nia exh|b|t|n e i ve npt ons. -1 n wewof t he
dopani ne agoni stdfl%e ggf”\? ty® sﬁ’l’g\ﬁﬂgleﬁ ? g‘é’?v‘?redt rat test, the |

conpound is further |nd| cated for use in the treatnent - of Par ki nson' S
di sease. : S

The compound of formula I may be administered in free base form .. k_}
or in phatmaceutically acceptable acid addition’ salt form. ‘Such

salts may be prepared in conventional marner and exhibit the same

order of ‘activity as the free base. '

The present invention also providesnpharmaceufical comoositions
comprising the compound of formula I in free base or in pharma-
ceutically acceptable acid addition salt form in association vith
at least one pharmaceutical carrier or diluent

The compound of formula I may be admxnistered by any conventional
route, in particular enterally, prefetably orally, e.g. in the
form. of tablets or capsules or parenterally, e.g. in .the form of -\')
injectable solutions or suspensions. For example, for. oral _
'administration e.g. in the form of tablets or capsules, the com-
pound of formula Iora pharmaceutically acceptable acid addition-
salt thereof may be admixed wvith conventional pharmaceutically
acceptable excipients, e.g. inert diluents, such as lactose,
mannitol, calcium sulfate, microcristalline cellulose; disinte<
grating agents, e.g. starch, sodium carboxymethyl cellulose,
sodium carboxymethyl starch, alginié acid, crospovzdone, binding
agents such as cellulose derivatives (methyl-: hydroxymethyl-



-9 - 100- 7300 For these uses, .the appropriate dosage wll, of
course, vary dependi ng upon, for exanple, the node of adm nistration and
thet nature and severity of the condition being treated. How ever, an

'i ndi’ cat ed- daily dosage is in the range fromabout 1 to about 50 ny,
preferably from5 to 40 ng of the conpoundgcenveni ently adm ni 3bgLemoi N

di vided doses up to four tinmes a day in unit dosage formor in sustained
rel ease form The conpound of fornula | may be adm nistered in free base
formor in pharmaceutically acceptable acid addition salt form Such salts
may be prepared in conventional manner and exhibit the sane order of
activity as the free base. The present invention al so provides
pharmaceuti.cal conpositions conprising the conmpound of formula I in free

base or in pharma; Seutlcal é Qsﬁaabl aC|d ddltlon sal]t formin
associ ation with AVITRIRFORH @W tiges Jubehqaging agems
cormgbund of fornuleag! srxﬂychmd&cbzﬂdlel,ssmedc ta;cmnwagmamtwreallcmmuwaa-l n

par i cul ar ent er alle. Byl ayeallan OFM ahen Selcatihel B0 Q1AL LARLETS

~capsul es or parenterdll ormo de
suspensi ons. For éih\‘ﬁfpéte#f@ﬁeoﬁlﬁlmaoﬁ#mmmat mnloerlglx and skeefeping of

tabl ets or capsul ﬁ§enttshe'rﬁ‘é)rfhbpé&nﬂay°fbef @idbaked lorOkosteR Gy 'Eﬁs\?d‘tther?rhqﬁes

acceptable acid add|J:1 fﬂt t her eof . ngy be adm xed with conventi onal

phar maceut i cal | y elay 51ntegrat10n and absorption in the gastrointestinal
tract and thereby provide a sustained action over a longer
period. Por parenteral administration suitable sterile aqueous or

non-aqueous solutions or suspensions can be employed.

Unit dosage forms contain for example from about 0.25 to about 25
mg of the compound of formula I or a pharmaceutically acceptahle
acid addition salt thereof.

The pharmaceutzcal compositions can be prepared according to
" conventional techn1ques

For the manufacture of tablets, the compound of formula I may be
mixed with lactose and graﬁulated vith vater, 0.5 X sodium algi-
nate or 5X hydroxypropylmethylcellulose solution. The dried

iy o granulate is compressed into tablets in the presence of about 20%
of corn starch and 1X of magnesium stearate. In this way, there
are obtained, e.g. tablets of the following composition:



acceptabl e excipients, e.g. inert djluents, such as |actose, mannitol,
calciumsul fate, mcrocristalline cellulose;, disinte- grating agents, e.g.
starch; sodi um carboxynmet hyl cellul ose, sodi um carboxymet hyl starch,
alginid acid, crospovidone; binding agents such as cel | ul ose derivatives
(met hyl -, hydroxymet hyl -, - 10 - 11 - 100- 7300 100-7300
hydr oxypr opyl net hyl -), povi done, gelatine; lubricating agents e:g.

si liciundioxi de, stearic acid, nagnesiumor calciumstea- rate;
hydrogenated oils such as castor oil, glycerolesters e.g. palnitostearate
and/ or flavouring, colouring and sweetening agents. The tablets may be
uncoated or coated by known techniques to delay disintegration and
absorption in the ﬂlﬂﬁﬂbﬁﬁestl nal tract and thereby provi dEﬂ-ﬁuMb_ﬁed
action over a longer period. For parenteral admnistration gy abl e sterile

aqueous or non-aqueous sol utions or suspensions can be enpl . Unit DEN

dosage forms contain for exanple fromabout 0.25.to about 25 nmg of the &
conpound of for mul gompoanid a£pbednuds clithydfogeys Agkeapeabl e acid galdi tion sal t
t hereof . The phar Sutlcal conpositions can be prepared acg&%dlng t0"“
conventi onal techn 8% For the manufacture of tablets, onpound of
formula | may be rGoredstarch | act ose and granul ated with wate3q 0.5 %SOdI um-

al gi- nate or 5% MEQWEoB?YAJE%HWAH%MéE ose sol ution. The dyised

Magnesium stearate _ o : 1.5
Siliciumdioxide . 1
‘150 e
¢
) | | -t

These tablets, which are provided with a crackline, may be
administered orally in. a dosage of one half to one tablet 1

to 4 times a day.
. Capsules may contaxn the active agent alone or admixed thh an

inert solid exclpzent, for example as mentzoned above. '
Capsules containing the ingredients indicated below may be

prepared by conventional techniques and are administered at a

dose of one capsule 1 to 4 times a day.

Ingredients ' ' S Capsule weight ' K~;f
Compound of formula I hydrogen maleate _ 10

Inert soliiﬂ:ﬁfipient (corn, starch, lactose,
aerosil &, magnesium stearate) - 190



‘ granul ate is conpressed into tablets in the presence of
abogt 20% of corn starch and 1% of nagnesium stearate. In this way, there

are: *obtai ned,- e.g. tablets of the followi ng conposition: - 11 -

‘100- 7300 Ingredients - 12 - g# Xglght
(mg) Conpound of fornula | hydrogen naleaté 10 Lat?Pdd

100 Corn starch

Hydr oxypr opyl net hyl cel | ul ose 7. 5 Nhgne5|um
Stearate 1.5 Siliciundi oxi de

1 150 These tablets, which are provided with a crackline, may be
adm nistered orally in a dosage of one half to one tablet 1 to 4 tines a

d Caps.ul I ti I dwth rt
ol i d el pi ont . f SFRERING) FOLEChoa | SARRH Lo SORCe1CADE JPotE BontIa RPPRP TG

i ngr-edi ent s i ndi cabédfdrauday ITany b pregaazedd by conventional techni ques and
aréadni ni stered at a dose of one capsule 1 to 4 tinmes a day. Ingredients .

- Capsul e Wi ght (nm)
The following injectable solution is formulated with the

indicated amount of active agent using conventional techniques.

The injectable solution is suitable for administration once a

day.’
Sterile in-
jectable so-
i  lution
1 Ingredients Veight (mg/ml)
Compound of formula I hydrogen maleate 5.0
Sodium chloride | 9.0
Ethyl alcohol 150.0
Sodium hydrogen carbonate to pK 7 ' q.S.
Vater for 1n3ection ' o i  ad 1ml

The solutions may be filtered through a 0.2 pm sterile filter and
‘aseptically filled in ampoules. The ampoules are gassed vith
carbon dioxide.

Cd The present invention also provides the compound of formula I in
free base form or in pharmaceutically acceptable acid addition
salt form for use as a pharmaceutical, e.g. for use as a neuro-
leptic and for use as an antiparkinsonian and, especially for use

in any of the specific indications hereinbefore recited in rela-

tion to such uses.



Compound of formula |I hydrogen nal eate 10 Inert solid
exci pigent (corn, starch, lactose, aerosil, magnesium stearate)

190 * - 12 - 100- 7300 Si mlarly tablets and capsul’es \
containing 20 ng of the conpound of formiysa-l nmay be prewacesho The o
following injectable solution is fornulated with the indicated anount of

active agent using conventional techniques. The injectable solution is

suitable for admi nistration once a day. Sterile in- jectable so- lution

| ngr edi ent's _ i ght (mg/ ml ) Conpound
of formula | hydrogen nual eate 5.0 Sodi um chl ori de-
9.0 Ethyl alcohol ' - 150. 0 Sodi um

hédro?ﬂen ﬁar boTted epré@extﬂ-liﬁ’ventioxll furtléer ﬁrovide% $he \0gkest frae dd&b@@ﬁdf Qlﬁ
ad 1 The so y Lltered thro 17 steri]e fi N _
and aseptl cal I%/";muﬁ?%d% £ %ﬁf% °"f’h°er éﬂxﬁlﬂr«ggcﬂﬁéwﬁﬁcﬂ? lesebdn >
di oxi de. padahet:iaomsalenfomfot shepmannfdeturiehef cophaxmdeaticadr mul a | i n
composition for use in the treatment of psychotic disorders or
_ - Parkinson’s disease.

In the following Example all temperatures are given in degrees
centigrade and are uncorrected. The [e]p2? value is also
uncorrected.



v

‘uncorrect ed. Th&xampl

free base formor in pharmaceutically acceptable acid addition salt form
for use as a pharmaceutical, e.g. for use as a neuro- leptic and for use as

an anti parki pnsoni an and, espeC|aIIy for use in any of the specific

i, ndi cat i ons herelnbefore recited inrela- tion to such uses. - 13 -

100- 7300 The present invention further proqvides the use of the conmpound of
formula | in free base formor in pharnﬁtéﬁtTcally accepﬂ@%té Qcid addition
salt formfor the manufacture of a pharmaceutical conposition for use in
the treatnment of psychotic disorders or Parkinson's disease. In the

foll owm ng Exanpl e aII tenperatures are glven I n degrees centigrade and are
: R, 855 108 o3 k goline-8-y1]-2-ethyl-

100- 7300 Exanpl ez_,;,\&ﬁ,égﬁfg‘ﬁgng,g@g 2, 6- di met hyI ergol i ne-8-yl]-2-ethyl -

- 2-met hyl - but an of 68 g 2, 6-dinmethyl-8[err]-am noergoline
i n=1.'5 1 dichl oromet hane are pre-cooled to 4[err] and treated with 78 ni
trut hyl anmi ne. Zhsupensiofl @fi 68 gr 226-Adme LB Slaini KiddRGoTHnRPYA I€5 1

dichloromethane are pre-cooled to 4° and treated with 78 ml

triethylamine. The mixture is treated under stirring dropwise
within 25 minutes with 40.5 g 2-methyl-2-ethyl-butyryl chloride.
The mixture is stirred for 30 minutes, poured onto 3 1 water, the
organic phase is dried (Na;SO,) and concentrated. The residue is
chromatographed on 800 g silica gel using dichloromethane /
methanol (98:2) to yield the title compound, which is crystal-
lised from diethyl ether, m.p. 191-192°,

O

For the preparation of the hydrogen maleate 57.3 g of the base
are dissolved in 500 ml ethanol and treated with a solution of
18.09 g maleic acid in 250 ml ethanol. The beginning crystél—
lisation is completed by cooling to 4°. The crystalls are
filtered and dried, whereby the hydrogen maleate of the title
compound is obtained, m.p. 232-233°. [a]p?? = -14.5° (c=1.0 in
dimethylformamide).



within 25 minutes with 40.5 g 2-nethyl-2-ethyl-butyryl chloride. The
m xfure is stirred for 30 m nutes, poured onto 3 | water, the organic phase

is‘ﬂried*fer#}.ang_ggpgeggggted. The residue is chromat ographed on 800 g
silica gel, using dic hane / nethanol (98:2) to yield the title

corrpound,m ”’,M lised fromdiethyl ether, mp. 191-192. For the
preparati mw,ég n mal eate 57.3 g of the base are di ssolved in 500
m et hanol and thedte h a solution of 18.09 g maleic acid in 250 m

et hanol . The beginning crystal- lisation is conpleted by cooling to 4[err]
The crystalls are filtered and dried, whereby the hydrogen nmal eate of the
title conpound is obtained, mp. 232-233[18rr]. dinethylforoeodrded.. - 15

100- 7300 CLAIMS: 1. A process for the .production of
N—[(5R 8S, 10R) - 2, 6-di - net hyl -ergol i ne-8-yl]-2-ethyl -2-net hyl - but anami de of

formula I, [err] or an acid addition salt thereof, which conprises reactrng,
8[err]-anino 2, 6-di net hyl ergol i ne of formul a II [err] [err] o -=m}§%
CLAIMS:

1. A process for the production of N-[(5R,8S,10R)-2,6-di-
_methyl—ergoline-&-yl] 2-ethyl-2-methyl- butanamide of
formula I, '

_-NHCOC(C,Hg )} ,CHy | L ‘J

or an acid addition salt thereof, which comprises reacting
8a-amino-2 »6-dimethylergoline of formula II,

II




wi th the conpound of fornula II1, ] ,or a reactive derivative thereof
and recovering the—res “conpound of formula r in free base formor in
acid addition'salt f ‘ﬁﬂms for. e production Q@g},ggoconpound
of formula I or an aBiM“‘“J\“ thereof as hereinbefore described
with reference to theY e M. SCofrpound of fornula | or an acid addition
salt thereof whenever produced by a process according to claim1. 4.
Compound of formula | or an acid addition salt thereof. 5. Compound of
formula | or a pharnaceutically acceptable acid addition salt thereof. 6.
Conpound accor di ng thothd @ompdundnof HerfakanIdX, i ts hydrogen nml eate. 7.
Conmpaund according to claim4 or a pharmaceutically acceptable acid
addition salt thereof for use as a _pharnmaceutical. 8. Compound according to
claim 7 for use as a neurol epti@'!3(§2H5Q§§BQﬁ1d accord®f to claim 7 for use
as}§§=antiparkinsonian. 10. A pharnmaceutical conposition which conprises
t heTeonpound of claim4 or a pharmaceutically acceptable acid addition salt

~ or a reactive derivative thereof and recovering the resultant

compound of formula I in free base form or in acid addition salt

form.

2. A process for the production of the compound of formula I or
' an acid addition salt thereof as hereinbefore described vith

reference to the Example .

)
3. Compound of formula I or an acid addition salt thereof
whenever produced by a process according to claim 1.
4. Compound of formula I or an acid addition salt thereof.
S. Compound of formula I or a pharmaceutically acceptable acid
addition salt thereof.
6. Compound according to claim 5 in the form of its hydrogen
maleate.
; ') 7. Compound according to claim 4 or a pharmaceutically
() acceptable acid addition salt thereof for use as a

pharmaceutical.
8. Compound according to claim 7 for use as a.neuroleptic.

9. Compound according to claim 7 for use as an antiparkinsonian.

10. A pharmaceutical composition which comprises the compound of
claim 4 or a pharmaceutically acceptable acid addition salt



- 17 - 100 7300 thereof in association wth a pharnmaceuti cal
carrier —ditwent—11. Use of the compound of formula | .or a
pharnaceu acceptable acid addltlo salt .thereof foypgthey dnanufacture
of a phar c"ﬂﬂﬂm on for use | the treatnment of psychotlc

di sorders. Euﬁmound of formula |I or a pharmaceutically
accept abl e aC|d addi i oh salt thereof for the manufacture of a

pharmaceutical conposition for use in the treatnent of Parkinson's disease.

3700/ 1 & DK
thereof in association with a pharmaceutical carrier or

diluent.

11. Use of the compound 6f formula I or a pharmaceutically . _ _
‘acceptable acid addition salt thereof for the manufacture of ;,m'f”?;u

a pharmaceutzcal composition for use in the treatment of

psychotic disorders.

~ 12.Use of the compound"of_formula I or a pharmaceutically
: accep;gblé acid addition salt thereof for the manufacture of
a pharmaceutical composition for use in the treatmenf of '

Parkinson's disease. ' !

3700/1G/DK




