ERGOTALKALO DS This invention relates to ergot peptide al kal oids. The
present invention provides ergot 5 S-(2R-butyl) peptide al kal oi
hereinafter. referred to as conpounds of the invention, and the|rjkﬁjﬂqggg2
addi tion EEE The ergot .5 S-(2R-butyl) conpounds of the invention ar
hitherto totaIIy unknown epinmers of ergot peptide al kal oi ds, these | at thr -
al kal oi ds bei ng preparabl e by chenical-tynthesis or, in sone cases, also
being found in nature or preparable by e.g. fernentation. They may be
substituted. Furthernmore, they may exist in the form-of isonmers, e.g. as
the 8R or 8S isoners. The chemistry of ergot peptide al kal oi ds has been
recently reviewed in B.Berde and H 'O Schild "Ergot alkaloids and rel ated
conmpounds"”, 1978, Springer Verlag, Berlin in Chapter ,p.-29 to 85 hy
‘J.Rutschmann and P. Stadler. It is accepted that the knomn 5" S-(2-butyl)
derivatives, e.gEREEARKALGIASCryptine, have the S configuration in t he

sec- butyl side ‘chain (see p.37 of the above nentioned B. Berde and

H. O Schild publication and al so p.2468 of Dictionary of Organic

Conpounds, 5th edition, Volunme 3 Chapman and Hall, New York, 1982). The
2-butyl carbon atom H'an\isnmvbhaoﬁ coVatieg Woakrgot pepﬂqm!ev\mmmdms Chemi cal
Abstracts nonmencl ature used in the 8th collective index as the 13" carbon.

atom .
The present invention prov1dns ergot 5'S- (2R butyl) peptide

a]kalo1ds, hereinafter referred to as compounds of the invention,
and their acid addition salts. o _ : i:}

‘The ergot 5'S-(2R-butyl) compounds of the invention are
hitherto totally unknown epimers of ergot peptide aTkaloids,
these latter alkaloids being preparable by chemical synthesis
or, in some cases, alsc being found in nature or preparable by
e.g. fermentation. They may'bé substituted. Furthermore, they
may exist in the form of isomers, e.g. as the 8R or 8S isomers.

The chemistry of ergot peptide alkaloids has been recently
reviewed in B.Berde and H.0.Schild "Ergot alkaloids and related
compounds”, 1978, Springer Ver]ag, Berlin in Chapter II1,p.29 to
85 by J.Rutschmann and P.Stadler. It is accepted that the known

U . 5!S-(2-butyl) derivatives, e.g.B-ergocryptine, have the $
configuration in the sec-butyl side chain (see p.37 of the above
ment ioned B.Berde and H.0.Schild publication and also p.2468 of
Dictionary of Organic Compounds,5th edition, Yolume 3 Chapman and
Hall, New York, 1982). The 2-butyl carbon atcm having the $
configuration is known under Chemical Abstracts nomenclature used
in the 8th collective index as the 13’ carbon atom.




-2- In particular the present invention provides a conpound, of fornula |

[ ERR] whereln Rl i.s methyl, ethyl or isopropyl, and its acid addition
salts. 5. * The present +nvention in anot her aspect provides a proceiﬁB
for the eparatlon of an ergot 5' S-(2R-butyl) peptide al kal oid or an &cj
addition>s&l t thereof which includes-the step of condensing an acid

addi tion salt of a corresponding 5 S-(2R-butyl)am nocyclol with a reactive.
10 acid derivative of a corresponding |lysergic acid derivative, and
recovering the resultant above nentlong? conpound as such or as an acid
addition salt thereof. -3- "Am nocyclol"™ covers typical tripeptides
havi ng a hydr oxy

In particular the present invention provide$ a compound of

 formula 1
. | R‘ .
C-NH=-
. 0
N-CH3
-\J.
wherein Ry is methyl, ethyl or isopropyl,
and its acid addition salts.
'5 . The present invention in another aépect provides a process
_for the preparation of an ergot 5'S-(2R-butyl) peptide alkaioid
or an acid addition sa1t=thereof which. includes the step of
condensing an acid addition salt of a corresponding
5'S-(2R-butyl}aminocyclol with a reactive
U 10 acid derivative of a corresponding lysergic acid derlva*wve

 and recovering the resultant above mentioned
- ~ compound as such or as an acid addition salt thereof.



group used in the synthesis of ergot peptide al kal oi ds. For exanple, they
are cyclic tripeptides having an amno group in the 2' position and a
hydroéﬁhgroup in the 12" position. 5 A conpound of forrmula.l may be
pr odu by a process which includes the step of condensing an acid .-
addition salt of a conmpound of fornmula Il [ERR] wherein [ERR] is asﬁggfined
above, 10 with a reactive acid derivative of a conpound of fornula TFl
[ERR] -4- and recovering the resultant conmpound of formula | as such or
as an acid addition salt thereof. The condensation process of the invention
may be effected in conventional mdmer for the production of anal ogous
ergot peptide alkaloids. An acid addition salt of the am nocyclol is for
exanpl e the hydrochloride. A reactive acid derivative of the corresponding.
lysergic acid derivative is for exanple the acid chloride, or the
““Aminocyclol® covers typical tripeptides having a hydroxy

group used in the synthesis of ergot peptide alkaloids. For
example, they are cyclic tripeptides having an amino group in the
2' position and a hydroxy group in the 12 position. ' s

e i)

5 A'compound'Of'fdrmula'i may be produced by a process which
includes the step of'cdndensing an acid addition salt of a .
compound of formula II _ o/

11

wherein R} is as defined above,

10 with a reactive acid derivative of é'compound of formula I1I -~

s

111




n1xed anhydride with sulfuric acid or trlfluoroacetlc acid. Alternatively
the derivative may be the addition product produced from the corresponding
| ysergic__ aC|d *‘wWth (i) dlnethylfornan1de or acetamnide and (ii) t hi onyl .
chl ori de,”phosgene or oxalyl chloride. Preferably the reaction is effected
in the-phggence of triethylam ne or pyridine. Suitable solvents are for
exanpl e chl orof orm nethyl ene chloride, dinethylfornmam de or acetonitrile.
The reaction tenperature may be for exanple fromabout [ERR] to + [ERR]
The lysergic acid derivative and/or anmgacyclol nay be in tenporarily
protected form 12 -5- The conpounds of the invention may be converted
into acid addition salts thereof in conventional nmaner and vice versa. A
suitable acid addition salt is the hydrochloride or nethanesul phate. 5

The starting materi oy ARG pBCRG B %aﬂaﬁ.%do# %mveetasogaéh Rnper

from known conpounds,
an. acid addition salt thereof

The condensation process of the invention may be effected in
= conventional manner for the productxon of analogous ergot peptide
alkaloids. -

A An acid additibn salt of the aminocyclol is for example the

hydrochloride. A reactive acid derivative of the corresponding
lysergic acid derivative is for example the acid chloride, or the

mixed anhydride with sulfuric acid or trifluoroacetic acid.
Alternatively the derivative may be the addition product produced
from the corresponding lysergic acid with (i) dimethylformamide
or acetamide and (ii)'thionyl chloride, phosgene or oxalyl
chloride. Preferably the reaction.is effected in the presence of
triethylamine or pyrtdxne. Suitable solvents are for example
chloroform, methylene chloride, dimethylformamide or .
aceton1trile. The. reaction temperature may be for example from
about -30°C to + 20°C.

_§~/ . The lysergic acid derivative and/or aminocyclol may be in
o ' temporarily protected form. '

ay



in respect -of conpounds of formula I1. which may be produced for exanple
from conmpounds of formula IV [ERR] in conventional manner, e.g. via the

" ‘hydrazi de and benzyl ester 10 as described in'the exanples. = -6- The
- comjgund of fornmula IV may be produced by reacting a conpound of formula V
[ERR] with a compound of formula VI [ERR]. and hydrogenating the re&ultant
tripeptide benzyl ether, e.g. as 5 described in the exanples. ]
conmpound of forrmula VI nay be produced e.g. as described in the follow ng

fl owsheet fromoptically activesconpqunds:- [ ERR]

The compounds of the invention méy be converted into acid
addition salts thereof in conventional maner and vice versa. A
suitable acid addition salt is the hydrochloride or

methanesulphate. 4
5 The starting'materiais are known or may be produced in

conventional manner from known compounds,e.g. as described below -

in respect of compounds of formula II which may be produced for NS

example from'gompounds of formula IV

1v.

in conventional manher, e.g. via the hydrazide and benzyl ester
10 as described in the examples. .-

(2}



15 The am nocyclols are preferably produced in optically pure formfrom
optically active conpounds as descri bed above. |f desired sone of the

starting_materials may be in racemc formand on reaction with an optically* -

active sfhnting'naterial, t he di astereoi sonmers may be separated in
convent.i apal manner, e.g. chromatography. For exanple the conpound of
formula VI nay be separated fromits epiners, e.g. produced froma mxture
of - i sol euci ne including the conpound of fornmula X and di astereoi soners and
epinmers thereof obtainable fromglycine-gIhe so-obtai ned conpounds of the
invention and their acid addition salts thereof may be isol ated according
to known nethods and purified e.g. by high performance liquid
chriomat ogr aphy, other chromatographic techni ques or crystallisation. The
present invention in an i i tjon in
the presence of less t hgﬁ@g&&)@g@%f%@Mhﬁgﬁ%ﬁ@%{%ﬁ%ﬁ%@@g ess
than 1 % by meight,Cgﬁmﬂﬁé,@%ngﬂﬂéhging 5'S-(2S-butyl) epiner, e.g.

di hydro-[ ERR] -ergocryptine or an acid addition salt thereof.

=

R

o ] 'OCHZQ v
1 . 0c1 . .
s . :
with a compoﬁnd of formula VI
I
Y _ - and hydrogenating the resultént tripeptide bénzy! éther, e.g. as

n

5 described in the examples.

n .

-
L



The pr]eéence of an epiner nmay be detect ed by coan

techni ques, e.g. high perfornmance |iquid chromatography or nuclear racemc
resonance. -9- A conpound of the invention or an acid addition salt

t hereof wherein [ERR] is isopropyl (hereinafter 5 S-(2R-butyl)), -and

di hydro-[ ERR] -ergocryptine (hereinafter 5 S-(2S-butyl)) may be '

di stingui shed according to n.mr.peak shifts, according to the 'HNWR ..~
spectrum (360 MHz; solvent [ERR]; standard tetranethylsilane) as foll owsed
(ppmM 5" S-(2R-butyl) . 5 S (2S-butyl) G5 -H
4.53 The comper & 50 C-13-H 1.30 |
1,50 According toghfig _1§§]NR#§{"§pe%tfnmm(33@p i, 30 Mo/ 1.5 M pD = 3.4)
the conpounds may Dbe8i &l n\gi.ngshmd,gg@e_g(tgél: ows? "% PpAguced e.qg. as describeg

5 S-(2R-butyl) HN Buent icalhs 10p; /o %g’l’P

17.5 _ ,.CooH 16.4 CH2 on C—5H13' oynds ; -
- 28.6 Thus the pr of 1% or no t he 2S-
| P b 8;,3 Morhc} ; oo

3
H T e CH3
X ' | N
Ix :
Hoocﬂtwj " W/
H. !
J' €50
0
Ne N | 0
l H H [H] N
CoocH, 80
H > CH BN _Coocy
e P ’ H &/‘EH
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VIl H v

Heat
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epinmers in the conpounds of the inventidH may be detected. -10- A .
sui-tabl e system for high performance |iquid chronmatography conprises a 15

sol'vent_systemof a) 1%triethylamne in water mixed with b) 1% S

trlethyTan1ne in acetonitrile. The solvent systeminitially conprises 15%

b) and Whis is increased to 50%b) over 20 minutes. The systemis caused to
flowat 2 m/mnute through a colum RF 18 (Knauer) |length 25 cmdi aneter

4.6 mm The 5'S-(2R-butyl) conpound of exanple 1 had a retention tine of 19 °
.m nutes. Beta-di hydroergocryptine had a retention tine of 20 m nutes.

Anot her suitabl'e solvent systemis mam%ﬁ/acetonltrlIe/tetra- met hyl anmoni um
chloride/trinmethylamne (755 g : 240 g : 4 g : 1 g); solid phase

Li Chronpsorb (registered Trademark; Merck) R 18 (particle dianeter 10 nm
colum dianeter 16 mm length 25 cn). Insofar as the production of any
starting matrial, e.g. Thormtogyololdsaod preferiabVemproducedt freoptttaily pose of

formila I, is not pant kbl 3htiadFsSich R conal MY adik oy Bogrluceel and
purified in anal ogous ma erern in respect of those
for desired. some of the starting materials may be in racemic form and
-on reaction with an optically active starting ﬂaterwaT the
diastereoisomers may be separated in conventional manner, e.g.
chromatography. For example the compound of formula VI may be
separated from its epimers, e.g. produced from a mixture of
‘isoleucine including the compound of formula X and

diastereoisomers and epimers thereof obtainable from glycine.

The sc-obtained compounde of the invention and their acid
addition salts thereof may be isolated according to known methods
and purified e.g. by high performance liquid chromatography, '
other chromatographtc techniques or crysta]l1sat1on.

The present invention in another aspect provides a compound
_ of-the invention. in the presence of less than 5 % by weight, less
: _ ~ than 2 % by weight, or less than 1 % by weight, of the corresponding
&~;' : 5'S-(2S-butyl) epiher, e.g. djhydro-B-ergocryptine or an acid
addition salt thereof.

The presence of an epimer may be detected by conventidna]
= analytical techniqgues, e.g. high performance liquid
chromatography or. nuclear racemic resonance.



t he :conpounds of formula I or in conventional manner for anal ogous
‘Egnpounds. In the follow ng exanples all tenperatures are in degrees
*enti'grade and are uncorrected. -11- High vacuumrefers to ca 001 mm
mercury. Al optical rotations are at [ERR] and at the sodiumD line except
wher-e ot herwi se stated. All N MR shifts. (delta) refer to ppm m=

multiplet; s =5 singlet; q = quartet; t = triplet. -12- EXAMPLE-1:
(5R 8R I0OR) -N-E (2R 5S; 11S; 128) 5- (2R-butyl) -

~ octahydr o- 12- hydr oxy- 2-i sopropyl - 3; 6- di oxo- 8H oxazol QE3; 2- a]pyrroIoE2
1- c] pyr azi n- yI] 6- met hyl - ergol i ne~8=car boxyl i c-aci d-ami de also identified
as 5 (5" a, 10a)-9, 10- dlhydro 12' - hydroxy-2' - (1-net hyl et hyl)

A compound of the invention or an acid addition salt thereof
wherein RjisfiSOprdpyl (hereinafter 5'S-(2R-butyl}), and
dihydro-B-ergocryptine (hereinafter 5'S-(2S-butyl)) may be -
distinguished according to n.m.r.peak shifts, according to the 'H

NMR spectrum (360 th, solvent CDCl3, standard tetramethylswlane)
as follows:- :

~~(ppm)-;--f' ----- se---B Sa(ZRsbutyl) -------------- 5'5%(23‘bUtyi)

c-5'-H 4.53 . 4,50

c-13'-h 130 - 11.50

According to the 13C NMR spectrum (360 MHz; 30 mg/1.5 mi;
" pD = 3.4) the compounds may be distinguished as follows:-

- fppm) - -- - - - e '--s-saeza sbutyly oo 5152 (2S=butyl}
" CH3 on C-13' 17.5 | - 16.4 O
CHz on C-13' 74 28.6 T

~ Thus the presence of 1% or more of the 5'S-(2S-butyl) :
epimers in the Compounds of the invention may be detected.



-5'- [(R) 1- net hyl propyl ] ergotaman-3',6',18-tri one according to Chen1ca| 17

abstracts 9th Collective |ndex nonenclature 1.8 M (22.5 nV)

triflyoroacetic acid is added to a mixture 10 of 5.36 9 (20 nl) anhydrous '

9, 10- di kydrol ysergic acid (5R 8R 10R), 40 m absol ute di methyl f or manmi de and
20 m ‘absolute acetonitrile. 2.8 m trifluoroacetic acid anhydride (20 m)

and 20 ml pyridine are added at -10. The reaction mxture is stirred

further for 5 mnutes at [ERR] and then 3.62 g (10 mM 15

(2R, 5S, 11S, 12S) - 2- am no- 5- (2R- but yl ) - oct ahydr o- 12- hydr oxy- 2-

isopropyl-3,6-dioxo;8k+oxhzolo[3,2-a]ﬁ¥¥rolo[2,1-c]pyrazine

nonohydrochl oride i s added. The reaction mxture is stirred and allowed to
‘warmto {ERR] during 2 hours. The mixture is partitioned between nethyl ene
chl ori-de and water. The organlc phase is dried 20 wth sodi um sul phate,

- filtered and concentrafestitanie systiegutori Bigh perfarmarced 1iquimh @tmqyatography

. ag%td ag el et gegS M P¢om LEEét%l a SAREIE s %E&?ﬂ of (a 1? éié&ﬁx&m@ ﬁ\@)watéw&@@ MHz
gsc- va?? 360 wp?g‘w( ¥ Fﬁ‘egﬁﬁdam%e 4y atgrolitrilee ‘i‘Fg%h"e%ﬁ systen 20
in1tia11y comprises 15% b) and this is increased to 50% b) over

20 minutes. The system is caused to flow at 2 m1/m1nute through a
column RF 18 (Knauer) Iength 25 cm diameter 4.6 mm. The

5'S-(2R- buty1) compound of example 1 had a retention time of 19
minutes. Beta-d1hydroergocryp;1ne had 2 retention time of 20
minutes..

Another suitable solvent system is water/acetonitrile/tetra-
" methylammonium chloride/trimethylamine (755 g : 240 g : 4 g : 1 g);
solid phase LiChromosorb (reg1stered Trademark; Merck) R 18
'(part1c1e diameter 10 mm; column diameter 16 mm; length 25 cm)

Insofar as the production of any starting matrial, e.g. for
compounds of the invention other than those of formula I, is not
particularly described, then they may be produced and purified in

K.J ' analogous manner to that described herein_%n respect of those for
the compounds of formula I or in conventional manner for
- ~ analogous compounds. | |

In the following examples all températures are in degrees
Centigrade and are uncorrected.



-18- 16.4 or 28.6 ppmthat can be attributed to the epiner,

di hydr o-Pggergocryptine, indicating that |ess than 1% of the epiner is
‘present.” The starting material (2R 5S,11S,129)-2-ani no-5-(2R-butyl)-

oct ahydr o- 12- hydr oxy- 2-i sopropyl - 3, 6- di oxo- 8H oxazol o 3, 2-a] -

pyrrol o[ 2, 1-c] pyrazi ne nonohydrochl oride is' produced as follows:- a) 055
8aS) - 3, (2R-butyl ) - hexahydr o-pyrrol o[ | ; 2-a] pi perazi ne-1, 4- di one (conpound
of formula VI) i) (2S;3R)-L-a]lo- i sol euci ne- nmet hyl ester 10 - 30 g (229 nmv)
(2S,3R)-L-All o-isoleucine.([ERR]; $tE= 5 in 6M HC1]) is dissolved in 300 m
6.8 N nethanolic hydrochloric acid and stirred at roomtenperature for 18
hours. The mixture is concentrated and the residue shaken with-300 mi
saturat ed potassi um carbonate solution and 600 nl ether. The 15 aqueous
phase is then extracted three tinmes each with 600 ml ether. The conbi ned
organi ¢ phases are dried over sodium sul phate, filtered, concentrated and
dried to a constant weight in a high vacuumto give a clear l'ight yellow
oi | of the (2S, 3R) - High vaciuoteferisnto cat 001 mwtmercuflur ther nmethyl ester is
~ 20 obtained by extracting the above nentloned ‘aqueous phase.

All optica] rofat1ons are at 20 *C and at the sod1um D line
except where otherw1se stated -

¢

A1l N.M.R. shifts (delta) refer to ppm;'m ='mu1tip1et; s =
5 singlet; q = quartet; t = triplet. '



-14- [ERR] = [ERR] (c =3 in [ERR]); NMR]OOIWt [qu 0.81 - 1.01 ppm (6H,
4 Peaks. [ERR] [ERR]), 3.46 (IH d,J = 4Hz, CG2-H), 3.71 (3H, s, [ERR}).
i) Condensat i on‘ wi t h- CBO- L-Proline 5 26 15 g (161.5 nﬁo solid

N, N- carbonyl di i m'dazolyl is added with stirring to 40.35 g (161.5 nV)

2S- car bghenzoxy-L-proline in 600 m tetrahydrofuran.- Afiter 5 minutes the

[ ERR] evolution finished. The m xture is light yellow and is stirred for a
further 1 hour at roomtenperature. To this mxture a solution of 22.95 9
(158.3:10 MM (2S,3R)-L-allo-isol euci-be-nethyl ester in 155 ni
‘tetrahydrofuran is added dropwi se. The mi xture is stirred for 2 hours at
room tenperature, shaken and extracted with 1 litre ether. The organic
phase is washed twice with water. The aqueous washings are re-extracted 15

with ether. The cqmmgdlorqg@gg pﬂyrqsgsg(eglg@ssirmggilzs\;es (adbuypijul phate
f-.l | tered, concentrared—amd ar{ea AART SR AL LI i';ﬁ'éjdxoxog%l)(
conpound of formila VIl asSSt3NyAre Lzzaye SPRIOPY
oxazolof3; Z-alpyrrOXOEz,laC3pyraz1n-y13 sG<methyl=
: ergolines8-carboxylic-acid-amide also identified as
5 - (5'a,10a)~9,10-dihydro-12' -hydroxy-2*-(1-methylethyl)
' -5'-[(R)- l-methylpropyl]ergctaman-3' 6',18-trione
‘according to Chemical abstracts 9th Collective Index
nomenclature
A ., 8 ml (22.5 mM) trifluoroacetic acid is added to a mixture
' 10 of 5.36 g (20 ml) anhydrous 9,10-dihydrolysergic acid

- (5R,8R,10R), 40 m! ébso?ute dimethylformamide and 20 ml absolute
acetonitrile. 2.8 ml trifluoroacetic acid anhydride (20 ml) and
20' m1 pyridine are added at -10°. The reaction mixture is stirred
further for 5 minutes at -10° and then 3.62 g (10 mM)

15 (2R,5S,11S,125)-2-amino-5-{2R-buty1)-oct ahydro-12-hydroxy-2-
isopropyl-3,6-dioxo- 8H-oxazolo[3, 2-alpyrrolo[2,1-clpyrazine
monohydroch1or1de is added. The reaction mixture is stirred and
allowed to warm to 22° during 2 hours. The mixture is partit1oned
between methylene chloride and water. The organic phase is dried

20 with sodium sulphate, filtered and concentrated. The residue is
crystallised from ethy1 acetate/ether.

U _ - ) |
M.pt. 190-191°; [a120 = -'43.5f (c = 0.5 in pyridine).

NMR 360 MHz (CDC13) 0.98 ppm (6H t) 1 08 - 1. 17 '
(64, q), 1. 3 (14, m, C-13-H)
25 13¢- NMR 360 MHz (30 mg/1.5 m1, pD : 3, 4) No visible signal at



-15- iii) Renoval of the CBO group A solution of 64 g (170 m\) of the

ﬁzgfound of fornula VIl in 800 mM ethanol is added as a prehydrogenated
ure of 12 g 10% pal | adi um on-charcoal catalyst in 500 m nethanol. The

m xture is 5 hydrogenated (room tenperature, 757 nm Hg, reaction tjirne 2
1/2 hours) taking up 2.9 litres hydrogen. The reaction mxture is fildered
through a filtering aid such as Hyflo (registered Trademark), washed with 1
litre [ERR] (1 : 1) and dried to give after concentration a conpound of
formula VIl as a yellowoil. 10 vj) Cyclization to di keto piperazine.
(conpound of fornula VI) The conp d of formula VII is heated in a high
vacuumat [ERR] for 2 1/2 hours. The resultant partially crystalline
m xture is stirred with ether. Hexane is added formng a crystalline
conmponent (8.66 g) and an 15 oily conponent (27.4 g). The oily conmponent
was then re-sulf.dcore@8t® pphethatctan dei drtribukedi tm.th¥hepimeyst al | i ne

conponent whi cchhg,ara.*see#&%@yﬁ‘ﬂin‘égmﬁﬂ'ieﬁtj'nﬁ that less than 1% of the

epimer-is present.

The start1ng materia] (2R 5S, 115 125) 2-am1no-5 (ZR-butyl)-
5 octahydro-lz hydroxy-z 1sopropy1-3 6~ d1oxo 8H-oxazolo£3 2-al-
pyrroloe2, 1-c]pyrazine monohydrochloride is produced as follows:-

-

a) (35;8a8)+3:(2R<butyl}-hexahydrospyrrotofl;2-alpiperazines1;4«
" dione (compound of formula VI)

i)-(ZS;3R}$taaiIOaisoieucfne-methy1iesfer-

m-mg(&QW)Q&%%bMMthwﬁeﬂﬂm =+ 45t 2°;
s 546
[c=5 $n 6M HC1D) 1s dissolved in 300 m) 6.8 N methanol1c
hydrochlor1c acid and stirred at room temperature for 18 hours.
The mixture is concentrated and the residue shaken with 300 ml
- saturated potassium carbonate solution and EQO'ml ether. The

15 aqueous phase is then extracted three times each with 600 ml
ether. The combined organic phases are dried over sodium
sulphate, filtered, concentrated and dried to a constant weight
in a high vacuum to give a clear 1ight.jél]0w oil of the -
(25,3R)~L-a1lo-iso1eucine methyl ester.: Further methyl'ester is

20 obtained by eXtracting the above mentioned aqueous phase.



recrystallized fromether/hexane to give colourl ess needles. Mpt. [ERR];§1
[ERR] = [ERR] (c =1 in [ERR]). -16- NVR 360 MHz [ERR] 0.80 ppm (3H,d, -
6,5 Hz, [ERR]), '0.98 (3H,t,J =7 Hz, [ERR]), 1.42 (2H m, 1.92 (1H m, 2.45

(2HM) 3 2.38 (2H, ), 3.52 bis 3.59 (2H,n), 4.08 (2H, N . b)

(2R, 5SS 1S, 12S) - 5- (2R- but yl ) - oct ahydr o- 12- hydr oxy- 2-i sopropyl 5

- 3, 6-di oxo- 8H oxazol o[ 3, 2-a] pyrrol o['2,1 c]pyrazi ne-2-carboxy-

i c-acid-ethyl ester [conmpound of fornula IV] i) 21 g (100 mV)

(3S, 8aS) - 3- (2R- but yl ) - hexahydr o- pyrrotdf 1, 2-a] - pi perazi ne-1, 4-di one are

m xed with 200 m absol ute di oxane, 57.3 10 ml (334 mV)

N-et hyl - N, N-di i sopropylam ne and 53.32 g (178.6 n\) .
S-(+)-2-benzyl oxy-2-chl orof ornyl -3-nmethyl -butyric acid ethyl ester under

ni trogen and boi | gd}dhdessr ¢t l=us fmICHECHyr EMR T MHea(;(ﬂ]C(’om)yrri xture is '
cool ed and partitioned. between 1 litre ether and cold 1N hydrochloric acid.
The organic phase is twi ce washed 15 with saturated pot ss&_ bi car bonat e
sol ution and the adddus pRAsepm 6 ﬁa&%ﬂé‘&:wﬁ_’ﬁhcﬁhgﬁ?c ‘Lcég]nbi ned organic
phases are dried gvgg (3AH,WM sazphedoen) | i3.7r(ed, and cooaagotrated to give a

i) Eondensation-with-€B0sLsProline

5 26.15 g (161.5 mM) solid N,N-carbonyldiimidazolyl is added with
stirring to 40.35 g (161.5 mM) 2S-carbobenzoxy-L-proline in 600
- ml tetrahydrofuran. Aftef-s minutes the C02 evolution finished. '
The mixture is light yellow and is stirred for a further 1 hour
“at room-temperature.'To this mixture a solution of 22.95 g (158.3
10 mM) (2S,3R)-L-allo-isoleucine methyl ester in 155 ml
tetrahydrofuran is added_dfopwise. '

The mixture is stirred for 2 hours at room temperature,
shaken and extracted with 1 litre ether. The organic phase is
washed twice with water. The aqueous washings are re-extracted

15 with ether. - ' ' :

The combined organic phases are dried over sodium sulphate,
filtered, concentrated and dried in a high vacuum at 30° to give
a compound of formula VIII as a clear light yellow oil.



yeklog of the condensed product. ii) This product is treated with a
.prehydrogenated m xture of 20 10 g 10% pal | adi um on charcoal catalyst in
2.6 litres absolute ethanol. The mixture is hydrogenated for 18 hours at
normal pressure, filtered through a filtering aid such as Hyfl o, and
evaporated. The residue is dried in a high vacuumto give a yel I ow oi [
which is recrystallised fronlether/petroleun1ether to 25 give the heading
conpound. -17- Mpt. [ERR]; [ERR [ERR] (c =1 in ethanol). c)
(2R, 5S, 118, 12S)-5- (2R-butyl) - octahydro 12- hydr oxy- 2- _ _
I s6propyl - 3, 6-di oxo- 8H oxazol o[ 3, Zdérpyrrolo[z | - c] pyrazi ne- 2-carboxylic
acid 5172 m 1N sodium hydroxi de are added to 28.64 g of the ester
obtained in step b) suspended in 20 nl nethanol. The resultant col ourless
solution is stirred for 19 hours at roomtenperature, and then washed tw ce
with 500 ml et h#ii) Rémeveabrdfi-tlext €80 gproug washi ngs are back-extracted with
water. Al the 10 aqueous phases are nade acid with 103.2 m 2N
hydrochloric acid _°
A solution of 64 g (170 mM) of the compound of formu1a VIII in

800 m1 ethanol is added as a prehydrogenated mixture of 12 g 10%

palladium-on-charcoal catalyst in 500 ml rethanol The mixture is
5 hydrogenated {room temperature, 757 mm Hg, reaction time 2 1/2

hours) taking up 2.9 litres hydrogen. The reaction mixture is

filtered through a filtering aid such as Hyflo (registered Trademark),__ﬁ

Q

washed with 1 litre CHZCIZ/CH OH (1 : 1) and dried to give after g

: concentrat1on ‘a compound of formu1a VII as a yellow 011

10 vi) Cyclization-to-diketo-piperazine (cempeund of formula VI)

The compound of formula VII is heated in a high vacuum at 120°

for 2 1/2 hours. The resultant partially crystalline mixture is

stirred with ether. o

Hexane is added forming a crystallxne component (8 66 g) and an
15 oily component (27.4 g). The oily component was then re-subjected

to the cyclization reaction. |

The crystelline compenent which is the heading compound is
recrystallized from ether/hexene to give colourless needles.
M.pt. 132-135°; [4320 = - 156° (c = 1 in CHpClp).



at [ERR] and the headi ng conpound falls out of solution as an oil. A -« 25
crystallizate is obtained after treatment in an ultrasound bath, and is™?% J
then dried at 50* for 24 hours. The heading conpound is in the form of

col our¥ess crystals. 15 Mpt. [ERR]; second crystalline form Mpt. [ERR|
[ERR]- 2FERR] (c = 1.5 in pyridine). 25 -18- d) (2R 5S;11S;

12S) - 5- (2R-butyl )octahydro-12-hydroxy-2- isopropyl-3; 6-di oxo- 8H oxazol of 3;
2-a] pyrrol-o[ 2; 1-c] pyr azi ne- 2-carb0xyujc=acid-hydrazide A solution of 8.37

m oxalyl chloride in 33 m nethylené'éﬁloride 5 1is added to a solution of
9.04 M dinethylformam de in 132 nl nethylene chloride at [ERR] to forma
white suspension which is stirred for a further 15 mnutes at 10. 23.36 ¢

(65.8 M) of the acid obtained in step c) jn solid formare ed d the
tenperature of theMRi X¢QMdz r(@g},& 8-?£Rﬂ]’.(3ﬁh€»*ﬁ0’ B e liE iﬁﬁ‘@% ghq'%@el | ow
solution is stirreH,pjda 7uiz,hen3-8H,10-9Y] as4at(ZHERR] 1.92 {oHui),00.48 42.9 g
sodium azide in 204, " 5 38 (2H,m), 3.52 bis 3.59 (2H,m), 4.08 (2H,m).

 b) {2R;55;115;125)-5+(2R=buty1}<octahydro=12-hydroxy=2-1sopropy!
5 +3;6+diox0-8H-0xazo10f3;2-alpyrroiof2;1-clpyrazine-2-carboxy=

Tic-acid-ethyl-ester [compound of formula IV]

i) 21 g (100 mM) (3S,8aS)-3-(2R-butyl)-hexahydro-pyrrolo{l,2-al-
piperazine-1,4-dione are mixed with 200 m1 absolute dioxane, 57.3
10 m1 (334 mM) N-ethyl-N,N-diisopropylamine and 53.32 g (178.6 mM)
S-(+)-2-benzyloxy-2;ch]oroformyl-3-methy14butyric_acid'ethyl
ester under nitrogen and boiled under reflux for 3. hours. The
_ reactipn mixture is cooled and partitioned between 1 1itre ether
and cold 1N hydrochloric acid. The organic phase is twice washed
_15 with saturated potassium bicarbonate solution and the aqueous
phase reextracted. with ether. The combined organit phases are
dried over sodium sulphate, filtered and concentrated to give a
yellow oil of the condensed product. o

ii) This product is treated with a prehydrogenated mixture of
'ZQ 10 g 10% paliadium on charcoal catalyst in 2.6 litres absolute

ethanol. The mixture is hydrogenated for 18 hours at normal

pressure, filtered through a filtering aid such as Hyflo, and

evaporated. The residue is dried in a high vacuum to give a

yellow oil which is recrystallised from ether/petroleum ether to
25 give the heading compound.



-water is added over 4 mnutes. The tenperature of the m xture rises to

[ ERRp4and the mixture becomes reddish. The mixture is stirred for a further
15 mnutes at [ERR], and extracted with 900 15 nm nethyl ene chl ori de. The
organi ¢ phases are shaken with 420 ml of an ice-cold saturated potassi um

bi carbonat e sol uti on. The aqueous phase is-tw ce back-extracted w th<00 ni
met hyl ene chl ori de. The conbi ned organi c phases are dried over sodium.

" sul phate, filtered, concentrated and dried in a high vacuum The 20 residue
is recrystallized from ether/nethylene chloride to give colourless o
crystals. Mpt. greater than [ERR] “(deconposition). -19- e) (2R 5S;11S;
12S) - 5- (2R- but yl ) - oct ahydro- 12- hydr oxy- 2- i sopropyl - 3; 6- di oxo- 8H oxazol of 3;.
2-a]l pyrrol o[ 2; 1-c] - pyrazi ne -2-carbam ni c-aci d- benzyl -ester 13.52 ml (130.8
mV) absol ute benzyl al cQhol j,a added to sol. uti of '16.54 g (43.6 mM
in 110 nm of tHePécﬁg'grﬁ/ér%lbgeg bgai eﬁﬁ 3'-".5?'@6"8 )n'and boi | ed under refl ux
for 35 mnutes. The easily vaporized part-of the resultant clear yellow
solution Is - '

c) (2R;5$§11$;12$)fSa(ZRébuty1)%octahydrOaIZahydroxy=26
' dePfOPyl‘3;G‘dioxo#SHéovaOioE3;2aa3pyrroToE2;1ac3pyrazinea ' B
2:carboxylic-acid o

5 172 ml 1N sodium hydroxide are added to 28.64 g of the ester e
obtained in step b) suspended in 20 ml methanol. ' '
The resu]taﬁt colouriess solution'is stirred for 19 houfs at room
temperature, and then washed twice_witﬁﬁsoo ml ether. The
combined organic washings are back-extracted with water. All the

10 agueous phases are made acid with 103.2 ml 2N hydrochloric acid
at 0° and the heading compound falls out of solution as an oil. A
crystallizate is obtained after treatment in an ultrasound bath,
and is then dried at 50° for 24 hours. The heading compound is in
the form of colourless crystals. -

15 M.pt. 114-115°; second crystalline form: M.pt. 172-173°; [2]20
= -11.7° (c = 1.5 in pyridine).



distilled off and the surplus benzyl al cohol taken of f at [ERR] in a hi ghr
vacuum The resultant-crystalline yellow residue is 10 purified by stlrrlng
in et her and cryst allization fromnethyl ene chloride/ether. Mpt. [ERR]; 25
[ERR] = [ERR] (¢ = 0.6 in nmethanol). f) (2R;5S; 11S;

12S) - Z&aﬂ1no 5- (2R-but yl -) - oct ahydr o- 12- hydr oxy-- 2-i sopr opy! -

6- di oxo- 8H oxazol o[ 3; 2-a] pyrrol o[ 2; 1-c] pyrazi ne- 15 nnnohydrochloride
(compound of formula Il) 16 g (34.8 MM of the carbam nic acid derivative
obtained in step e), 8 g of 10% pal | ali8um on-charcoal catalyst, 1.12 litres
met hanol and 112 nmM hydrochloric acid are m xed and hydrogenated 20 at

[ ERR] under nornmal pressure. The mixture is filtered. The filtrate is
concentrated at [ERR] until it begins to crystallize, mxed with 500 n

et her and sti rreddz Tm;gsmqsgjdsl)zgi(qgk&ﬂ" bl&rtqﬁy@-fof.um@gh@c}-mth et her and
.dried to a constan ] I VTPt P I rjrhan L ERR]
(deconp.). 25 [ERR] 1@ gr3pyReglokgsl-cipyrazines

Zacarboxy11c ac1d hydraz1de

“A-solution of 8.37 ml oxalyl chloride in 33 ml methylene chloride
5 is added to a solution of 9.04 ml dimethylformamide in 132 ml
methylene chloride at -10° to form a white suspension which is
Ao -~ stirred for a further 15 minutes at -10°. . '

23.36 g (65.8 mM) of the acid obtained in step ¢) in solid form
are added and the temperature of the mixture rises to -6°. The
- 10 resultant bright yellow solution is stirred for a further 30
minutes at -60°. A'solutioh'of 42.9 g sodium azide in 204 m1
water is added over 4 minutes. The temperature of the mixture
‘rises to +5° and the mixture becomes reddish. The mixture is )
stirred for a further 15 minutes at -10°, and extracted with S00 -
15 ml methy]éne'chloride. The organic phases are shaken with 420 ml
of an ice-co]d saturated potassxum bicarbonate solution.
The agueous phase is twice back-extracted with 800 ml methylene -
chloride. The combined organic phases are dried over sodium
|\ B sulphate, filtered, concentrated and dried in a high vacuum, The
20 residue is recrystallized from-ethér/methylene chloride to give
colourless crystals.

M.pt. greater than 175° (decomposition).



-The ? ounds of the invention and their pharmaceutically acceptable acid
addiTion salts thereof, hereirnafter referred to as the pharmaceuti cal
v.conpounds of the |nvent|on are new and exhi bit pharmacol ogi cal activity and
‘may therefore be used as 5 pharmaceuticals. In particular the e
phar maceuti cal compounds of the invention exhibit a prolactin secretis#
inhibition activity as indicated in standard animal tests. For exanple, in
‘one test according to the method of E. Fluckiger et al., Experienta 34,

1330- 1332, 1978, the 10 adm ni strai9-.on subcutaneously of the pharnaceuti cal
conpounds of the invention at a dose of fromabout 0.1 ng/kg to about 10
ng/ kg ani mal body weight inhibit inplantation in the rat. In this test the
title conpound of exanple 1 has a [ERR] of about 1.84 ng/kg s.c.. The
conpound is the')s LR85, .18 § 1755 SRRk yRFLdcY Bn fdrBL AByMRIGasL i ne i n this

test. The pharnaceutTTat Taomppumnus—of—t1 ef ore indicated
for use as prol adSPProp¥ds3abeaioxosBH+axaze0f3:2+p Ipyrrolobes 1-c dsnyrazine s

| actati on, galach@nthﬁﬂﬁjnﬁwpeﬂbbehaﬂteﬂﬂﬂﬂ1c hypogonadi sm acronegal y, or
prolactlnona -

13.52 ml (130.8 mM) absolute benzyl alcohol is added to a
5 solution of 16.54 g (43.6 mM) in 110 ml of the acid hydrazide

- obtained in step d) and boiled under reflux for 35 minutes. The B
easily vaporized part of the resultant clear yellow solution is o/
distilled off and the surplus benzyl alcohol taken off at 120° in
a high vacuum.'The resultant crystalline yellow residue is

10 purified by stirring in ether and crysta111zat1on from
methylene chloride/ether. C ' '
M.pt. 197 - 199°; [a]20 = +'40° (c = 0.6 in methanol).

f) {2R;55;115;125)=2-amino=5<(2R-butyl)s0ctahydro12=hydroxy=
Zaisopropyia3;6adidx068H=oxazo10E3;Zaa!pyrroioEZ;Isé!pyrazinea
15  monohydrochloride : o
(compound of formula II) e
16 g (34.8 mM) of the carbaminic acid derivative obta1ned in step A
e), 8 g of 10% palladium-on-charcoal catalyst, 1.12 litres
methanol and 112 mM hydrochloric acid are mixed and hydrogenated
20 at 19° under normal pressure. The mixture is filtered. The
filtrate is concentrated at 30° untii it begins to crystallize,
mixed with 500 m1 ether and stirred. The crystallizate is
filtered off, washed with ether and dried to a constant weight
under a high vacuum. M.pt. greater than 145° (decomp.).
25 [«120 = + 55° (c = 0.15 in dimethylformamide).

¥



-21-" The pharnaceutical conpounds of the invention al so exhibit

serotoninergic activity as indicated in standard ani nal

tests. For exanpfe,

in the sleep/wake cycle test at dministration i.p. at fromabout 0.3 to ,
about 10 ng/ kg or p.o. at fromabout 1 to about 10 ng/ kg ani mal body wei ght

the conpeunds induce a reduction of the paradoxical sleep phase and a

prol ongati on of the wake phase, in accordance with the principles described
in J.MVigouret. et al., Pharmacol ogy, 16, (Suppl. 1),1, 156-173 (1978). The
serotoninergic activity is confirmed-20-that the conopunds inhibit the :

reserpi ne syndrone in the PGO potential nodel in inplanted cats on

adm nistration of fromabout 0.01 to about 1 ng/kg i.v.

in accordance with

the above nentioned article of J.M Vigouret et al. In this test the
exanpl e 1 conpound hagpafchp§ifhds O5f Shd linBAtiDni and tREL: pRakdadeut iRdipat ed to

be 3 ti ti t - X t hi 1. t
Comounds. i nor eacBCtaREab T At SHETARR $15e ot RPTY PEEATTatEsT PR el dbrrot or
cortex, e.g. Hi ppasamgusharmdcditdtElzonpduadsiaf, ths iinnentiah carebyew had

car bon- 14- 2- deoxy ghig Qs eniauh AL AU R 415 AT A chbeRohdBe’ fled?bél N ON

adm ni stration _
: 5 pharmaceuticals.

- In particular the pharmaceutical compounds of the invention
1 '~ exhibit a prolactin secretion inhibition activity as indicated in
standard animal tests. For example, in one test according to the
~ method of E.Flickiger et al., Experienta 34, 1330-1332, 1978, the
10 administration subcutaneously of the pharmaceutical compounds of
" the invention at a dose of from about 0.1 mg/kg to about 10 mg/kg
animal body weight inhibit implantation in the rat. o

In this test the title compound of example 1 has a EDgg of
about 1.84 mg/kg s.c.. The compound is thus some 5 times more

15 active than.co-derQOCrine in this test.

The pharmaceutical compounds of the invention are therefore
W o indicated for use as prolactin secretion_inhibitors,-e.g. for the

- hypogonadism, acromegaly, or prola;tinoma.

treatment of lactation; galactorrhaea, hyperprolactinaemic



ﬂst b of from about 0.01 to about 3 ng/kg of the conpounds [for nethod see
€.'g. L. Sol okoff, Journal of Cerebral Bl ood Flow and Met abol ism .1981, (1),
7-36; H. E. Savaki et al ., Brain Research 1982, 233, .347-358 and J. NtCuIIoch
‘et al., Journal of Cerebral Blood Fl ow and thabollsn11981 1, 133-136).
29 -22- The pharnaceutical conpounds of the invention are thus addi tisenal | y
I ndi cated for use in the treatnent of cerebral insufficiency, e.g. for
senile dementia, particularly the early forms thereof,and for increasing
vigil ance. Furthernore, the pharnaceutical conpounds of the invention
exhi bit synpathol ytic a-bl ocking a2l4vity as indicated in standard tests.
For exanple, in the infusion cat this activity can be shown on
adm nistration i.v. of doses fromabout 0.01 to about 1 ny/kg s.c..AISo in
t he anaesthetized nornotonic dog.on adm nistrati.on.i.v. fromabout 0.001

ng/ kg to about 10 rmélimaﬁﬁucréahémddommum oﬁnttﬁnh'hvémﬁ@f tagesiexhibft ect is

seen in accordggrgoetomnergm actW'nhc as m?ighced in slfbnﬁgnanai 1% 2 grmer,
For exanple, in the sleep/wake cycle test at dministration i.p.
at from about 0.3 to about 10 mg/kg or p.o. at from about 1 to
about 10 mg/kg animal body weight the compounds induce a
reduction of the paradoxical sleep phase and a pro]ongation of
the wake phase, in accordance with the principles described in -
J.M.Vigouret et al., Pharmacology, 16 (Suppl. 1),1, 156-173
(1978)

The serotoninérg1c activity'is'oonfirmed in that the
comounds 1nh1b1t the reserpine syndrome in the PGO-poteno1a]
model in 1mp1anted cats on administration of from about 0.01 to
about 1 mg/kg i.v. in accordance with the above mentioned articile
of J.M. Vigouret et al. |

In this test the examp]e 1 compound had an 1050 of 0.11
mg/kg i.v. and is thus indicated to be 3 times more active than
co-dergocrine in this test. '

'Mofeover the compouhds'inorease the local cerebral g1ocose | _ {:}
utilisation in the sensomotor cortex, e.g. Hippocampus and
Nucleus habenula, as indicated by the oarbon-14-25deoxyglucose '
autoradiographic technique with the rat brain on administration
i.p. of from about 0.01 to about 3 mg/kg of the compounds [for .
method see e.g. L.Solokoff, Journal of Cerebral Blood Flow and
Metabolism, 1981, (1), 7-36; H.E.Savaki et al., Brain Research
1982, 233, 347-358 and J.McCulloch et al., Journal of Cerebral
Blood Flow and Metabolism 1981, 1, 133-1361.



Naunyn- Schni edeberg’ s Arch. Pharmacol ! (1975), Suppl. 287, R 18. An 2G
anti-hypertensive activity is also observed in the spontaneously
hypertensive rat test on adnministration of fromabout 0.01 to about 10

ng/ kgezs.c. of the conpound. In general the conpound of Exanple 1 is on
‘average~l to 3 tines nore potent than co-dergocrine in these tests. The
conpounds are therefore furthernore indicated for use as

antl-hyperten5|ves especially for geriatrics. The pharnmaceutical conpounds
of the invention increase the cerebroyascul ar blood flow, as indicated in
standard tests. For exanple the conpounds i nprove the post-ischem c EEG
recovery in the isolated rat head test on administration of fromabout 0.2
- to about 0.4 ug/min into the carotid artery according to the nethod of N

W ger, P.
19%”8?? gir bi s, %gigghgonhgg@ﬁelﬁe cgﬁngo@gu%‘ﬁ’?' o nnv]enl?li‘&F gpeOthus(Paris),

g:%ax and rnsper ger Proc.
| nt . Cer ebr ovascul addidiionallys imlirateddoy yse gggreatmentzg c?ﬁgb
| phar maceutical CORRQHFYSidHeyl NE gl N kb eaddnenbed eharticularly the early

- forms thereof,and for increasing vigilance.

. Furthermore, the pharmaceutical compounds of the invention
 exhibit sympatholytic asblock1ng activity as indicated in
_ . standard tests. For examp]e, in the infusion cat this activity
Y ~ can be shown on administration i.v. of doses from about 0.01 to
about 1 mg/kg s. c..ATso in the anaesthetized normotonic dog on -
administration i.v. from about 0.001 mg/kg to about 10 mg/kg
animal body weight an anti-hypertensive effect is seen in -
accordance with the method of7D.Chu.,:A.Hofmann and E.Stlirmer,
Naunyn-Schmiedeberg's Arch. Pharmacol. (1975), Suppl. 287, R 18.
An anti-hypertensive activity is also observed in the
spontaneously hypertensive rat test on administration of from
about 0.01 to about 10 mg/kg s.c. of the compound.
In general the compound. of Exahp]e 1 is on average 1 to 3
times more poteht than co-dergocrine in these tests.
The compounds are therefore furthermore indicated for use as
anti-hybertensives, especially for geriatrics.

The pharmaceutical compounds of the invention increase the
cerebrovascular blood flow, as indicated in standard tests. For
example the compounds improve the post-ischemic'EEG recovery .
in the isolated rat head test on administration of from about 0.2
to about 0.4 ug/hin into the carotid artery according to the
method of N. Wiernsperger, P.Gygax, 0. Hunziker and A. Schweizer,
J.Pharmacol. (Paris}, 1979, 18, 4 bis, p.489 to 501 at 495, and
P.6ygax and N.Wiernsperger Proc. Int.Cerebrovascular diseases SIR
(1980) p. 239-254. '



@ cated for use in the treatment of stroke. The conpounds of the
invention and their pharmaceutically acceptable acid addition salts are
therefore indicated for use as 5 pharmaceuticals, .for use as a prolactin
‘secretion inhibitor, for increasing vigilance, for the treatnment of senile
denmentia, hypertension or stroke. The senile denentia or anti-hyperten#ion
indication is the preferred indication.” The title conpound of Exanple 1 is
the preferred conpound. 10 For each of the above indications an
i ndi cated daily dosage of a conpaipsd of the invention or its
pharmaceutical Iy acceptable.acid addition salts is fromabout 0.3 to about
30 ng,e.g. 2 to 4 ng,conveniently adm nistered 2'to 4 tines a day in
divided doses in unit dosage formor in sustained release form -24- In

general pharmaceutd a w&ﬁbtc? {HB% nfﬂ of %quvgﬂt”?a ]Ethgﬁ ol form

contain at |east O. compou n I nivention
or a phar maceutndéealied et ase ain éhacﬁraammforstsdqet. t hereof and at | east
0.1% by weight, e.g. up to 90% 5 by weight, e.g. froml to 10% by wei ght,
of a conpound of the , S
The compounds of the invention and their pharmaceutically
acceptable acid addition salts are therefore indicated for use as
5 pharmaceuticals, for use as a prolactin secretion inhibitor, for
increasing vigilance, for the treatment of senile dementia, .
hypertension or stroke. The senile dementia or anti-hypertension _ o
{ndication is the preferred indication. The title compound of
Example 1 is the preferred compound.
10 For each of the above indications an indicated daily dosage
of a compound of the invention or its pharmaceutically acceptable
acid addition salts is from about 0.3 to about 30 mg,e.g. 2 to 4
mg,convehiently administered 2 to 4 times a day in divided doses
in unit dosage form or in sustained release form.



i nvention or a pharmaceutically acceptdble ‘acid addition salt thereof.
Particularly suitable unit dosage forns for e.g. oral or rectal

.adm ni stration contain fromabout 0.1 to 15 ng, or 10 especially fromO0.1

to 9 njj, of a conpound of the invention or a pharnaceutlcally acceptabl e

aci d .addikti on salt thereof.

exanpl e tabl ets,

drop solutions for oral use nmay .15 contain at least 0.1 ng/per m, e.g.

0.5 nmto 2 ny,

per m . Particularly-8&ttable unit dosage forns e.g. for

parenteral admnistration, e.g. a sterile injectable suspension, contain
fromabout 0.01 to about 3 ng, or especially from0.03 to 1 ng of a
conmpound of the invention or a pharmaceutically acceptable acid 20

addi tion salt thereof InTé‘é?le?@ﬂ@ﬁﬂﬂﬁh%e@fidahecdﬂﬁgﬂﬁlloaﬂ drayhé findestitordidbe

adm ni stered in the arnac utically acc Ie cid ad i 0 It t her eof .
Such salts exhibi t® Vﬁgc’%%ﬂ?e “H(SP" N g% q@??@ gf‘ W?e%o%piﬁﬂ?g @ J’}E
i'nvention as suchcompoundefbabe iheenhiontor @ pHarmpceftdca By acx:eambh SCI# t he

“conpound of the.i PUEAEORSHE {HRedf SRaPAS Tl BL1% by weight, e.g. up to 90%

5
v

10

15

) 20

25

by weight, e.g. from 1 to 10% by weight, of a compound of the

invention or a pharmaceutically acceptable acid addition salt
thereof. '

Particularly suitable unit dosage forms for e.g. oral or
rectal administration contain from about 0.1 to 15 mg, or
especially from 0.1 to 9 mg, of a compound of the invention or a

__pharmateuticaliy acceptable acid addition salt thereof. The unit
_dosage forms may be in the form of for example tablets, capsules,
~dragees or suppositories. o '

Liquid solutions, e.g. drop-soiutions for oral use may
contain at least 0.1 mg/per ml, e.g. 0.5 mg to 2 mg, per mil,

Particularly suitab]e'unit dosage forms e.g. for parenteral

~ administration, e.g. a sterile injectable suspension; contain

from about 0.01 to about 3 mg, or especially from 0.03 to 1 mg of
a2 compound of the invention or a pharmaceutically acceptable acid
addition salt thereof. '

The compounds of the invention may if ‘desired be

~ administered in the pharmaceutically acceptable acid addition

salt thereof. Such salts exhibit the same order of activity as
the compound of the invention as such in free base form. It is
preferred to administer the compound of the invention in the free

- base form,

The unit dosage fornms may be in the formof for-
capsul es, dragees or suppositories. Liquid solutions, e.g.

31



-25- The present invention accordingly provides a pharnaceuti cal
conposition conprising a conpound of the invention or a pharnmaceutically
‘accepkabl e acid addition salt thereof in association with a pharnaceutlcal
carr®ér or diluent. Such 5 fornulations my be made in conventional -.
manner, -e.g. as known for other ergot peéeptide al kal oids, e.qg. _ -
co-dergocrine. Thus the conpounds of the invention and their o
pharmaceutically acceptable acid addition salts may be mxed with .

phar maceutical ly acceptable carrie§-and diluents and if desired 10 ot her
exci pients to produce pharnmaceutical conpositions for oral, rectal or-
parenteral adm nistration. Thus tablets, granul ates, dispersable powders,
dragees, capsul es, syrups, suspensions, solutions and elixirs may be

produced for oral aimﬂi@sbhatiin@entﬁupmh-ﬂmgjlgsmf@ﬁdéssqtplbaradaéuﬂxsaration

and solutions and 15 s r i.on may al so be
produced. Oral cﬁﬂ%‘?%&éutﬁ%@%ﬂs&ﬁﬁp §°‘F‘?a°8ﬁg %y‘?aﬁ%@é 53 ‘2“ m)rg '
exci pi ents, e. phasmaseutidaldy agsaptablaranid, adijidionifshdt TéJnUleoﬁBerw ng agents
in order to pr %@QG@i AR GAER ABhSrAREu PR A ek YFPERIuhON Such

5 formulations may be made in conventional manner, e.g. as known
for other ergot peptide alkaloids, e.g. co-dergocrine,

Thus the compounds of the invention and their ' _\_)
pharmaceutically acceptable acid addition salts may be mixed with |
pharmaceutically acceptable éarriers and diluents and if desired -

10 other excipients to preduce pharmaceutical compositions for oral,

- rectal or parenteral administratibn. Thus tablets, granulates,
dispersable powders, dragees, capsules, syrups, suspensions,
solutions and elixirs may be produced for oral administration.
Suppositories for rectal administration and solutions and

15 suspensions for parenteral administration may also be produced.
Oral pharmaceutical compositions may'inc1ude one or more
excipients, e.g. sweetening agents, aroma, dyestuffs, and
conserving agents in order to produce an acceptable and
palatable composition. ' : - _

20 For example, tablets may contain a compound of the
invention or a pharmaceutically acceptable acid addition salt
thereof admixed with diluents, e.g. calcium carbonate or lactose,
dispersing agents, such as starch and alginic acid, binding
agents such as starch, polyvinylpyrrolidone or gelatine,

25 lubricating agents such as magnesium stearate, stearic acid or
talc. The tablets may be coated using conventional techniques in
order to delay the disintegration thereof and retard the
resorption in the gastro-intestinal tract in order to produce
prolonged activity.



20 For- exanpl e, tablets nmay contain & conpound of the invention or a
pharnaceutlcally acceptable acid addition salt thereof adm xed with
diluents, e.g. calciumcarbonate or |actose, dispersing agents such as .
starch and al ginic acid, binding agents such as starch, 33
~ pol yviigyl pyrrol i done or gel ati ne, 25 lubricating agents such as nagne5|um
stearate, stearic acid or talc. The tablets nay be coated using

conventi onal technlques in order to delay the disintegration thereof and
retard the resorption in the gastrointé8tinal tract in order to produce
prol.onged activity. -26- Capsul es may contai.n an ergot 5S-(2R-butyl)
pepti de al kal oid or a pharmaceutically acceptable acid addition salt

t hereof adm xed with a solid diluent such*as | agtose or starch and a

| ubricant, e.g. magnedapsukdsematcentdn an. ergoSiESpE2fs-botyl ) peptids alkdloid

lixirs, my contaih arhihRRleBicnAZ b e Papl dRdifelahel dipged i th

conventi onal exci prent’s 10 trons such as suspendi ng agents,

e.g. methyl cel | ulaguixed wiiaacsmkin ‘&H&e%b(ﬂ%%aél daeiese, on éﬁ%"%‘aé'@q \Pe

lubricant, e.g. magnesium stearate,

5 Suspensions, sirups and elixirs may contain an ergot
5'S-(2R-butyl) peptide alkaloid admixed with conventional
excipients for such compositions such as suspending agents, e.g.
methyl cellulose, tragaccanth and sodium alginaté, tensioactive
agents such as 1écithin, polyoxyethylene stearate or

10 polyoxyethylene sorbitan monooleate and conserving agents such as -
ethyl para-hydroxy benzoate.

Injectab1e compos itions,suppositories and other
- pharmaceutical compositions may indicated as above be produced in
conventional manner.

15 From the point of view of ease of production and
‘acceptability solid dosage forms are preferred, e.g. tablets or
capsules.

Examples of pharmaceutical compoﬁitiohs, Which may be
“produced in conventional manner, are as follows:-



_agents such as lecithin, polyoxyethylenée stearate or 10 pol yoxyet hyl ene
sorbitan nonool eate and conserving agents such as - ethyl para-hydroxy

be ate. Injectabl e conpositions, suppositories and. ot her pharmaceuti cal
fco§§85|t|ons may indicated as above be produced in conventional nannerz, 15
Fromthe point of view of ease of production and acceptability solid éosage
forns are preferred, e.g. tablets or capsul-es. -Exanpl es of pharnaceutica

- conposi tions, which may be produced in conventional nanner, are as

follows: - -27- Tablets Cbnstltgﬁnt

Wei ght Conmpound of the invention : t|tIe conpound of Exanple 1

0.1 ng 5 Tartaric acid 0.1 ng Lactose
85.9 ny Cbrr1f35§é£g1 _ 10 gy
| Const ituent o  Weight
Compound cf the 1nvent1on e. g. o
tltle compound of Examp1e 1 _ 0.1 mg
5 Tartaric aﬁid | . 0.1 mg
Lactose :' . '85.9 mg
Corn starch - 10 mg _ \‘a
Gelatine - - | 0.3 mg
Magnesium stearate | _ 0.3 mg
10 Talc o R mg
Eapsules
Compound of the invention,e.g. _
title compound of Example 1 ' 0.1 mg

T

Diluents and lubricants (lactose, o
15 starch, magnesium stearate) ' 299.9 mg



Gel ati ne . ' : 0.3 ng Magnesium stearate
0.3 ng 10 Talc 2 ng Capsul es:::
Conpound of the inventione,g. title conpound of Exanple 1 35
0.1 my Diluents and lubricants (lactose, 15 starch, nagnesium stearate)
299. 9 ‘~oy 35 -28- Liquid-conpositions WEIGHT (ng) sterile injectable

oral liquid suspension. suspensi on 5 Conpound of the invention,:
e.g. title conpound of Exanple 1 0. 05 0.1 Sodi um
car boxynet hyl cel | ul ose USP ~28- j 1.25 '

~12.5 Methyl cel 1ul ose ' 0.4

tiquid-compositions

WEIGHT (mg)
sterile injectable oral liquid

. | : '  suspensfon- oo suspensicn
5 Compound of the invention; é.g; :
title compound of Example 1 - 0.05 0.1
i_x Sodium carboxymethyl : _ _
cellulose USP - 1.25- 12.5
Methylcellulose . B 0.4 _ ” -
10 Pojyvinylpyrroiidone ' 5 o -
Lecithin | 3 o
Behzyl a]cdhol . o B 0.01 -
Magnesium aluminium silicate -- 47.5
ifé | Aroma | - _ d.S.

15 Dyestuff ' - q.S.



10 Pol yvi nyl pyrrolidone : ' 5 Lecithin

3 Bﬁhzyl al cohol . 0.01 Nhgne3|un1alun1n|um
silicate - - _ 47.5 Aroma :
-- g.s. 15 Dyestuff --c
g.s. -29- Weight (ng) Sterile injectable Oral |iquid. suspension ‘et
suspensi on Met hyl par aben, USP - - 4.5
- 5  Propyl paraben, USP 1.0
Pol ysorbate 80 [e.g. Tween 80 (regl%bered Tradenark)] USP
: Sor bitol sol ution, 70% USP 2,500
Stabilizing buffer g.s. g.s. 10 Water
g.s. to | m g.s. to 5 n1 The above conposition may be

admi ni stered, e.g. once daily, Weight (mg)

Sterile injectable Oral liquid

suspension: - ------ suspension- -

Methylparaben, "USP - ' 4.5

5 Propylparaben, USP ' - ' 1.0
Polysorbate 80 [e.g. : o
Tween 80 (registered . . _ o’
Trademark)], USP ° - o 5
Sorbitol solution,70%,USP - 2,500
Stabilizing buffer ‘ '. q.s. . ges.

10 Water 3 Q.8. to 1m g.s. to 5 ml

The above composition may be administered, e.g. once daily,
for the treatment of senile dementia. '

O

*



for the treatnent of senile denentia. 37 -30- The conpounds of the
invention or their pharmaceuti cal acceptable acid addition salts may be '
admi ni stered fromabout 1,to 30 ng/ kg ani mal body wei ght daily over 4 meeké)?
to dogs and show a good general tolerability. For exanple, the title

compoypd 5 of exanple 1 shows very slight ergot specific side effects up to
10 ng/ kg ani mal body weight p.o. over 4 weeks, e.g. only slight enesis,

sal ivationl oss of weight, and reductng in feed uptake. At 30.ng/ kg ani nal
body wei ght p.o. -no significant cardi"gtoxic effects are observed. Thus the
title conpound of 10 Exanple 1.is indicated to be well tolerated, even

better than co-dergocri ne. 38 -31-
| The compounds of the invention or their pharmaceutical
atceptab1e acid addition salts may be administered from about 1
 to 30 mg/kg animal body we19ht daily over 4 weeks to dogs and

" ‘show a good general to]erab111ty. For example, the title compound

5 of example 1 shows very slight ergot specific side effects up to
10 mg/kg animal body weight p.o. over 4 weeks, e.g. only slight
emesis, salivation,1oss of weight, and reduction in feed uptake.

At 30 mg/kg animal body weight p.o. no significant
éardidtoxic effects are observed. Thus the title compound of | -
- 10 Example 1 is indicated to be well tolerated, even better than
co-dergocrine. .



M5 1. A process for the preparation of an.ergot 5 S (2R-butyl) peptide
I aloid or an acid addition salt thereof which includes the step of
condensing an acid addition salt of a corresponding 5 5'S-sec:(2 R-butyl)
am nocycl ol with a reactive acid derivative of a correspondi ng |ysergic,
acid derivative and recovering the resultant above-menti oned conpound Qs.

such or as an acid addition salt thereof. t he-
production of a conmpound of fornula | of clal n ﬂ“ [ ERR] i s
met hyl , ethyl or isopropyl, or an aC|d addi ti whi ch

|ncludes the step of conden5|ng an-Hci d addi tion salt of a 15 conmpound of
. formula Il [ERR] wherein [ERR] is as defined above, with a reactive acid
derivative of a conpo%ﬂﬂlég formul a III '

1. A process for the preparation of an ergot 5' S (ZR buty1)
peptide-alkaloid or an- acid addition salt thereof which includes
the step of condensing an acid addition salt of a corresponding

5 5'S-sec-(2R-butyl) aminocyclol with a
react1ve acid derivative of a correspondvng 1yserg1c acid

derivat1ve and recovering the resultant
above-mentioned compound as such or as an acid addit1cn salt

thereof. o
S | | o/

10 2. A process. for tre productidn of a compound of formula I of

claim 1

0

wherein Ry is mathyl, ethyl or isopropyl,

or an acid addition salt thereof,

which includes the step of condensing an acid addition salt of a .
15 compound of formula II - N

wherein Ry is as defined above,

with a reactive acid derivative of a compound of formula [II



-32- [ERR] and recovering the resultant conmpound of fornula | as such or an
as-an acird addition salt thereof. 3. A process for the production of an
ergot 5% (2R-butyl) peptide.S al kal oid or an acid addition salt thereof
substantially as hereinbefore described with referencé to Exanple 1. 4. 38
ergot- 57% (2R-butyl) peptide al kal oid or an aC|d—addf%L@n_saLL_ngig?f
whenever produced by a process as clained in claiml1,2 or 3. 10 n.erg
5'S-(2R-butyl) peptide alkaloid and its addition Mﬂﬂ"

compound of claimb5 of fornula | [ ERRj32wherein [ ERH Lﬂﬂhyl or
isopropyl, and its acid addition salts. 7. A conpound oft cltaim 6 or an
acid addition salt thereof, in adm xture wi.th | ess than 5% by wei ght of the
correspondi ng H COOH

I

and recovering the resultant compound of formula I as such or an -
as an acid addition salt thereof,

3. A process for the production of an ergot-Sg-(ZR;butyl) peptide
5 alkaloid or an acid addition salt thereof substantially as
hereinbefore described with reference to Example 1.

4. An ergot S'S;(ZR butyl) peptide alkaloid or an acid addition
. salt thereof whenever produced by a process as claimad in claim
s 1,2 or 3, -

10 5. An ergot 5 S-(2R-butyl) peptide alkalcid and its addition
salts.



)

as claimed in any one of clains 4 to 11 ?ﬁ

5"S-(2S-butyl) epinmer. 8. A conpound of claim5 or 6 or an acid addition
salt thereof, in adm xture with Iess than 1% by wei ght of the correspondlng
5 S—(ZS-butyI) epimer. 9. (5R 8R 10R)-N-[(2R, 5S, 11S

12S) - 5- (2R- but yl ) - oct ahydr o- 12- - ey
&fidr oxy- 2-i sopr opyl - 3, 6- di oxo- 8H oxazol 63, 2-al pyrrol o2, 1-¢] ‘-
pyrazi nyl ) -6-nmet hyl -ergol i ne-8-carboxylic aci d ami de and Its acid addition
salts. -34- 10. A conpound of claim9 or an “ul |t thereof
in admixture with | ess than 5% by weight of di Hmmmln U ryptine, or
an acid addition salt thereof. 11.-38-conmpound of ctai'm & of ah acid
addition salt thereof in 5 - adm xture with |ess than 1% by wei ght of

di hydro- B-ergocryptine or an acid addition salt thereof. 12. A conpound
according to any one of clainms 4 to 11 or a pharnmaceutically acceptable
acid addition sgl A tdmpoand ofociadimes af foymudankhceutical. 10 13. A conpound

—
2
Q
v

(73 ]
o

~ wherein Rl is methyl, ethyl or 1sopropy1
and its acid addition salts.

7. A compound of claim 5 or 6 or an acid addition salt thereof,
in admixture with less than 5% by weight of the corresponding
5'S-{2S-butyl) epimer.

8. A compound of claim 5 or 6 or an ac1d add1t1on salt thereof,
in admixture with less than 1% by we1ght of the correspond1ng
5'S-(2S-butyl) epimer. ' _ . (-

9. (5R,8R,10R)-N-[(2R,5S,115,125)-5- (2R-buty})-oct ahydro-12-
hydroxy-2-1sopropyli-3,6-dioxo-8H-oxazo16{3,2-alpyrrotol2,1-c]1-
pyrazinyl]-6-methyl-ergoline-8-carboxylic acid amide and its acid
addition salts.



pharmaceutical ly acceptable acid addition-salt thereof, for use as a
prolactin secretion inhibitor, for increasing vigilance, or for the

- treatnent of senile denentia, hypertension or stroke. 14. A pharnmaceuti cal
conposition conprising a conpound as clainmed 15 in any one of clains 4 to
11 ors@spharmaceutically acceptable aci-d addition

association with a pharmaceutical carrier or dil JMI“"I"“@EMI‘"&#"
pharmaceutical conposition as claimed in claim14 1n nit osages rorm
containing at least 0.01 ng of a conpeund as clainmed in any one of clains 4
to 11 or a pharmaceutically acceptable acid addition salt.thereof. 5 16. A

‘pharmaceuti cal conposition as clainmed in claim115 containing fromO0.1 to 15
~ng of a compound as clained in any one of clains 4 to 11 or a

BEZ; rr”gggut ' gg: | goﬁgggﬁica@é]&xgg%fﬂgqgéh L] ﬁt“ ahahdid BEdRbn shit t‘hereof in

| ut i it i claim or use
cont ai ni ng from 0:38m}xFuge i thy 1%?%6%‘()%(?";1%“"1:9"& Pr'led{ f‘%&'ﬁ’n@ ‘?)"ﬁgc'é‘fp%épﬁi

~to 11 or a phar maeeuan @alid yaddition salt thereof.

S
~

- 11. A compound of claim 9 or an acid addition salt thereof in
5 admixture with less than 1% by weight of dihydro-B-ergocryptine
or an acid addition salt thereof.

RS 12, A compound according to any one of claims 4 to 11 or a
pharmaceutically acceptable acid addition salt'thereof for use as
a pharmaceutical. ' '

10 13. A compound as claimed in any one of claims 4 to 11 or a
'pharmaceuticalTy acceptable acid addition salt thereof, for use
as a prolactin secretion inhibitor, for increasing vigilance, or
for the treatment of seni1e'dementia, hypertension or stroke.

14, A pharmaceutical compositicn comprising a compound as claimed
15 1in any one of claims 4 to 11 or a pharmaceutically acceptable
N\ acid addition salt thereof in association with a pharmaceutical
carrier or diluent,



acceptable acid addition salt therecof. 18. A pharnaceutical conposition as
clainmed in claim15 for parenteral use containing from0.01 to 3 ng of a
‘conmpound as clainmed in any one 15 of clains 4 ta 11 or a pharnaceutically
acceptabl@ cid addition salt thereof. 19. A pharnaceutical conposition_as

clained in claim15 for parenteral use coggmm:ﬂﬂ"lmmllﬂ to 1 ng o{_,aa
{8 naceutically 20

conpound as clained in any one of cl.ai
acceptabl e acid addition salt thereof. -36- 20" A'phtarfaceuti cal
conposition in solution forn1contai$'ng at least 0.1 ny per m of a

“conpound as claimed in any one of cfains 4 to 11 or a pharmaceutically
acceptabl e acid addition salt thereof. '

- 15, A'phafméceuficaI composition as claimed in claim 14 in unit
dosage form'containing at least 0.01 mg of a compound as claimed
in any one of claims 4 to 11 or a pharmaceutically acceptable

.acid addition salt thereof.

5 16. A pharmaceutical composition as claimed in claim 15
containing from 0.1 to 15 mg of a compound as claimed in any one
of claims 4 to 11 or a pharmaceutically acceptable acid addition o/
salt thereof. ' : ' - ' '

17. A pharmaceutical composition as claimed in claim 16 for

10 oral or rectal use containing from 0.1 to 9 mg of a compound as
claimed in any one of claims 4 to 11 or 2 pharmaceutically
acceptable acid addition salt thereof.

18. A pharmaceuticaI composition as claimed in claim i5 for parenteral use
containing from 0.01 to 3 mg of a compcound as claimed in any one

15 of claims 4 to 1l or a pharmaCeutically acceptable acid addition
salt thereof. - ' _ o

19. A pharmaceutical composition as claimad in claim 15 for |
parenteral use containing from 0.03 to 1 mg of a compound as

£

claimed in any one of claims 4 toll or a pharmaceutically
20 acceptable acid addition salt thereof.
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-36-

20. A vharmaceutical composition in soluticn form éontaim‘ng at least
0.1 mg per ml of a compound as claimed in any one of claims 4

to 11 or a pharmaceutically acceptable acid addition salt

thereof.




