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51.» proccu tor prcpar:l.ng an orgoline derivative
of the tornula I‘ R = ; !

wherein R fepr'es*eﬁti a hydrogen atom or a C;~C3 alkyl group:
R; represents a hydrogen atom, chlorine, bromine atom or a
methyl group; either R; and R3 represent hydrogen atoms or
Ry and R; together represent & chemical bond; R; represents
a hydrocarbon group having from 1 to 4 carbon atoms; each of
Rg; Rg: Rg and Rg independently represents a hydrogen atom
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or an alkyl group having from 1 to 4 carbon atoms; Ry
represents a hydrogen atom, an alkyl group having from 1 to
4 carbon atoms e 2 phenyl ‘group or a cycloalkyl group having
from 3 to 7 carbon atoms and n is 0,:1 or 2, which process
.;comprises reacting, in -an organlc solvent in the presence

. of an acid scavenger, an ergoline of the formula II with an
B a-halogen derxvatxve of formula III* ;.

alkoxy qroup or: an amind qro‘f p mm-, \mcrein R-, 13 as defined
‘above, X reprcunt- a balogen aton, R'¢ Tepresents a
hydrocarben qroup having trom 1to4 carbon-atoms or a N-
prof;octing group nnd. 1! ncccnary, convcrting ‘the rcsnitant
eonpound of. the tcrnula v
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g’wherein R, Rl, Rz. Ry, Rs, Rg, Rg, Rg and n are as defined
- above and R'4 is a N-protecting group into a compound of the

formu‘a IV in which R'y is C)~C4 hydrocarbon group by
B depratection using a base, formic acid or Zn/dust and
- alkylation with a halide derivative R,~Hal in the presence
- -of an acid scavenget, if necessary converting the compound
' ~of the formula IV in which ‘Ryp and R,, both represent an
alkoxy group into a compound of the formula IV in which R,
and R,, are both amino groups by ammonolysis; and cyc¢lizing

-a said compound .of the formula IV, either (i) in which R,,
and R,,Aboth represent amino groups NHR,, wherein R, is as
defined above by heating in a solvent at a temperature of

©100-200°C, or (ii) in which R,, is an alkoxy group and R,

‘ represents an amino group NHR, wherein R, is as defined
above, by heating in vacuo at the melting point of the
compound of formula IV or by hydrolysis of the COR,Q
carboxylate group and subsequent treatment with a
condensing agent in a solvent at a temperature of from 50°
to 150°C. '
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(57) Abstract

Ergoline detivatives of formula (I), wherein R represents hydrogen or C(-C, alkyl; R, represents hydrogen, chlorine,
- Bromine or methyl; either Ry and R; both represent hydrogen or togethér represent a chemital bond} Ry répresents a C,-Cy
hydtacarbon group; each of Rs, Rg; Rg and Ry independently represents hydrogen of C;- C, alkyl; R-, représents hydrogen,
- C+Cy alkyl, phenyt or C,-Cy tycloalkyl and 1 is 0, L or 2; are prepared by reaction between compounds of formulae (1I)
' and (1I1); and subsequent cyclization of the resultant eompo;mds. The compounds of fommla (D are known useful anxiolyt

tc, mnpsychoﬂe and anti-parkinson agents.
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The preeent inventien provides a process for the

preperetion ot knawn ergoline derivatives having the formula
I' o R

I

5 wherein R repreeente a hydrogen atom or a C;-C;3 elkyl groups
R1 repreeente a hydrogan, chlorine or bronine atom or a
methyl greup. either Rg end R3 represent hydrogen atom§ or
kz end Rg together reprgeent a chemical bond. Ry represents :
‘a hydrocerbon greup having frem 1.to 4 carhon atoms; each of

10 Rs, RG, Bg end Rg ‘ndependently represente a hydregen atom

- ‘or an. elkyl qroup heving from 1 to 4 carbon atoms: Ry
repreeente a hydrogen eton, an alkyl group having from 1 to

4 cerbon etons, a phenyl group or a cycloalkyl greup having
tren 3 to 7 cerben etone and n is 0, 1 ot 2.

15 - In the definition of Ry, a hydrocarbon group having
from 1 to 4 carbon atoms is ‘intended to include alkyl,
eycloelkyl end~uneetureted (both ethylenically and
acetylenicalily) qroupe .

Repreeentative moieties include methyl, ethyl.

20 n-propyl, ieoprepyi, butyl, t-butyl, isobutyl,

methylcyclopropyl, allyl and propargyl.
 The invention provides a process comprising (i)
reacting an ergoiinﬁ of the formula II with a-halogen

derivatives of formula III to afford ergoline derivatives of
25 formula IV - "
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wherein n, R, Ry Rz, Ry, R,, R. and R, have the awove
qiven neaninqs + Ry and R, are. independently Cy=Cy. alkoxy
group or an amino group NH-R, wherein R, is as above
defined, X is a halogen atom; and R, represgnts a
hydrocarbon: group hav:lng frem 1 to 4 carbon atoms or an N-
protecﬁing group: ) :

(ii)y 4if R/, is an N-protecting group in the
resuitant compound of the formula IV, converting the said
compound by deprotection using a base, formic acid or
Zn/dust and alkylation with a halide derivative R,~Hal in
the presence of an acid seaverxger into a corresponding
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compound of the formula IV in which R/, is a C¢,~C,
hydrocarbon group:

(1i1) if Ry, and E,' both represent alkoxy groups in

the resultant compound of formula IV, converting the said

compound by ammonolysis into a corresponding compound of
formula IV in which R, and R,, are both amino groups; and
(iv) cyclising a said compound of formula IV, either

- (1) in imi'c;h Ry, and Ry, both represent amino greups NHR,,

10

38

B W
ATEAL

wherein R, is as defined above, by heating in a solvent at
a temperature of 100° C to 200°Cc, or (ii) in which R,y is an
alkoxy group and Ry, represents an anino group NHR, wherein
R, is as defined above, by heating in vacuo at the melting
pb:tnt of the compound of formula IV or by hydrolysis of the
COR,, carbaxylate group and subsequent treatment with a

' condensing agent in a solvent a temperature of from 50°C to

150°C. :
A T,-C, alkoxy group may be, for example; an ethoxy
or methoxy group. A halogen may be chlorine or bromine.

An N-protecting group may, for example, be an acetyl, tert~
buty’loxyc,érhonyl or trichloroethyloxycarbonyl group.

The wavy line (~~~) in formulae I, II and IV

‘indicates that the substituent in the 8-position may be in

the a-configuration, i.e. below the plane of the ring, in .
the g-configuration, i.e. above the plane of the ring, or in

‘both, i.e. a mixture of derivatives of formula I, II or IV

is present izith some having the substituent in the 8- -
position in tke a<configuration and the rast having the
substituent in the auposition in the g-contiguration (a
diasterecisomeric nixture).

The condensation process (i) is carried out in an
wqanie solvent such as toluene, acetonitrile, or
dinethylformanide in presence of an acid scavenger such as

an inerganic carbonate or triethylsmine. When the reaction

is compiete the solvent is removed and the residue is -
puritied by erystallization or chrmtmnphy amrdinq to
well knovn tcchﬁiquun
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The eonpounas ot tonuh IV in wvhich R'g is a N-
protoeting group are pr.forrcd starting conpound: wvhen n .ts
1 and the substituent in the O-palitian u in thc a-
conﬁguration. :

i ¢ aocunry, n conpound of !omuh IV 4dn which Ry

and R;y are both nxoxy groupl may be converted 1nto another
eonponnd of the fornuh IV in which R;o and R;y are both

"amino groups by monolysis ina suitnbh solvent such as

N ncthanol, ethanol or dincthylfonamido.
10

Accbrd:lng to- thc prcunt hwcntion ’ thc
:lntnrncdhto dcrivativu o: forzmula IV are then cyclized to
give the der:lvatives of formuh 1. In pnzticuhr. when Rjo
and R" are both amine groups ‘the cyclization may suitably
be &ccomplished by heating in a solvent such as phenol,
xylenol or cresol. N

When R,o is an alkyloxy group and R" 1s an anino
group NH-R, the cyclizaticm to give an: ergol! ine derivative
. of the formula I is car .ed out. by heating im vacuo at |

ot ¢ c;_compound of fomula :tv or by the
hydrolysis of the conw group and subuqucnt treatment with

a suitable condensing agcnt such as acetic anhydridc,

alkylchlorocarbonatc or diinidazoicarbonyl in a solvent such
as totrahydrofunn, 1, 4-dioxanc or dimthyltomamidc within

) ‘tm range of tempsrature of from 50°-150°C.

25

30

The starting compounds of formulae II and IXI which
are onplcycd in the proccu according to the invention are
known eonpoundo or may be prepared by established procedures
starting £rom known compounds. For example, the compounds

‘of the tonun II and their proparation are described in our

EP~A-0126968. :
The compounds of formula I and thoir
pharmaceutically acceptable salts are useful anxiolytic,

‘antipsychotic and anti Parkinson agents, as described in
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!?!A~197 241. 08-894,847 253 and WO 90/04396.
Thczcrgolinn dcrtvativcs of formula I prepared by the
pros.nt ptocoss may therefore be formulated as a

_pharnac.utical cunpolition. The composition also conpriscs

aApharlaccutically acceptablc carrinr or diluent.
: 34 !hc prcparation of conpounds of general formula I

is ancr:lbad in the above cited EP-A-0197,241. Although the

10

preccll there doscribcd is capablc of producing derivatives

of the gcn.ral formula I, the proccsl here d-scribed is more

versatile allowing tho synthcsil of a higher number of
derivatives of gcneral fernula I especially when R; and Ry

_Atogether represent a. chanical bond.

Thc foliowing Bxanplcs illustrate the invention.

. - . T -
i N W -

18

l-rhcnyl-Q-(s-nnthyl-s lo-crgclunrap-yl)-othylpiperazin-z,

'G-Gion.. R

A solution—of 5 08 g (o 015 m) of N-[(s-methyl-s 1o-ergolen-

. 20

'ap-yl)nethylj-qucina cthyl ester and 1.03 g (0.0075 m) of

potassiun—carbonatc and 3. 85 q (0.018 n) of N-phenylbromo-
acetanide in 200 ml - ot dinathyltornanidc vas stirred at 50°C

:ta: 4 hours.,.vf,b~ K

" The. rosulting solution vas puurcd into brine and
the procipitatc Han oxtractod with dthyl acetate. Removal

" of the solvent and cry:tallizatian fronm cthanol afforded 6.5

25

g of N-phcuylcafhanoylnnthyl-u-[(s-n.thyl-s 10~ergolen~gF-

‘yi)-unthyl]-qucinc ethyl cster n.p. 196°-197°C.

30

_ A,-eluticn of 6.8 g (0.013 m) of this ester in S0
nl of ethanol . was foltcd vith 17.9 ml of sodiun hydroxide 1M
and the rllnltinQ‘solutian was haated at 80°C for 30
minutes. After acidifieatien with 179 m1 of hydrochleric
acid 1M, the rusuiting solution was poured into ice water.
The precipitate was filtered off and then washed with water,
scetone and dried giving S.1 g of N-phenylcarbamoylmethyl-N-
{ (6-methyl<9,10~ergolen-8f-yl)methyl]j-glycine. m.p. 252°'-

35 285°C. T& a suspension of 5 g (0.011 m) of N~
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phenylcarbamoylmethyl~N-[ (6-methyl-9,10-ergolen-85-
yl)methyl)}-glycine in 50 ml of anhydrous dioxane was added
portionwise 1.96 g (0.121 m) of N,N'-diimidazole carbonyl.
The resulting solution was refluxed for 3 hours. After
removal of the solvent, the residue was poured into

chloroform and extracted with a 10% ammonium hydroxide

solution.. The ofqanic phase was washed vith‘brihe and after
dryingfcvaporated to dryness. After cty:tallization fronm

acetone, 4.1 g of the title conpomnds ‘were obtained n.p.
240'-245 C. ‘

w2 | | _ H
4~ (6-Kethyl-9,10-ergolen-85-yl)methylpiperazin-2,6-dione
Operating as in Example 1, but employing
bromoacetamide in place of N-ph@nylbronoacetamide,
R—carbanoylnctbyl-u-[(G-Qchgl-sﬂlo-erqolen-aﬁ-yl)methyl]-'

glycine ethyl ester wvas obtained m.p. 172°~174°C. From this

20

as

30

u-asrbanoyliethyiiu—[(6~§ithy1—9;10-ergolen—aﬁ-y1)nethylja
glycine was obtained m.p. 242°-243°C. Finally the title
conpound was abtaincd in ?5& ‘yield m.p. 224°-225°C.

EXAMPLE 2

4-(1,6-Dimethyl~9,10-ergolen-8g-yl)methylpiperazin-2, 6-dione

Operating as in Example 2, but employing N-[(1,6-
dinethyl-9, lo-crgolon-aﬁ-yi)ncthylj-glycinc ethyl ester in
the place of N~-[(6-methyl-9,10-ergolen~-8g-yl)methyl]<glycine
ethyl ester, N-carbamoylmethyl-N-[{1,6~dimethyl-9,10-
ergolen~8f-yl)methyl j-glycine ethyl ester was obtained m.p.
136'~1s:*c{v Prom this N-carbamoylmethyl-N-((1,6-dimethyl~
9,10-ergolen<gf-yl)methyl]=-glycine was obtained. n.p. and
finally the title compound was obtained in 55% yield m.p.
216°~218°C.

EXAMPLE 4
4= (2-Bremo-G-nethyl=9, 10-ergolen-8f-yl)methylpiperazin-2, 6~
dione \
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Operating as in Example 1, but employing cthyl’
bromoacetate in place of N-phanylbromoacetamide, and N-[ (2~
bromo-6-methyl-9,10~-ergolen-88-yl)methyl j~glycine ethyl
ester in place of N-{[(6-methyl-9,10-ergolen-85-yl)methyl]}-
glycine ethyl ester, N-ethoxycarbonylmethyl-N-{ (2-bromo-6-
methyl-9, lo-ergolen-aﬁ-yl)ncthyl]-glycine ethyl ester was
obtained m.p. 93°-96°C.

A solution of 10 g of this ester in 100 =l of
methanol saturated with gaseous ammonia was aged at room
temperature for 24 hours. Concentration mixture afforded
N-carbamoyl methyl-N-[ (2-bromo-6-methyl-9;10-ergolen-8g-
yl)methyl}-glycine amide in 85% yield m.p. 218°-221°C.

A mixture of 5 g of N-carbamoylmethyl-N-[(2-bromo-
6-methyl-9,10-ergolen-85-yl)methyl Jglycinanide and 30 g of
phenol was heated under nitrogen at 160°C for 30 minutes.
After cooling, the reaction mixture was taken up in diethyl
ether and the precipitate was crystallized twice from
acetone atfording 3.9 g of the title compound m.p. 242°-~-
245°C.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for preparing an ergoline derivative
of the formula I;

1

_ wherein R represents a hydrogen atom or a C3-C3 alkyl group:

R; represents a hydrogen atom, chlorine, bromine atom or a
methyl group: either R, and Rj represent hydrogen atoms or
R, and Ry together represent a chemical bond; R4 represents
a hydrocarbon group having from 1 to 4 carbon atoms; each of
Rg, Rgs Rg and Rg independently represents a hydrogen aton
or an alkyl group having from 1 to 4 carbon atoms: Ry
represents a hydrogen atom, an alkyl group having from 1 to
4 carbon atoms, a phenyl group or a cycloalkyl group having
from 3 to 7 carbon atoms and n is 0, 1 or 2, which process
comprises reacting, in an organic solvent in the presence
of an acid scavenger, an ergoline of the formula II with an
a<-halogen derivative of formula III:

Re

coR,,

111
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wirerein n, R. Ry, Ry, R3, Rg, Rg, Rg and Rg have the above
given meanings, Rjo and R;; independently represent a C3;-C4
alkoxy group or an amino group NHR; wherein R; is as defined
above, X represents a halogen atom, R', represents a
hydrocarbon group having from ) to 4 carbon-atoms or a N-

protecting group and, if necessary, converting the resultant
conmpound of the formula IV:

wherein R, Ry, Rz, R3, Rs, Rg; Rg, Rg and n are as defined
above and R'y is a N-protecting group into & compound of the
formula IV in which R', is ¢;-C4 hydrocarbon group by
deprotection using a base, formic acid or Zn/dust and
alkylation with a halide derivative R ~Hal in the presence
of an acid scavenger, if necessary converting the compound
of the formula IV in which R,, and R,, both represent an
alkoxy group inte a compound of the formula IV in which Ky,
and R,; are both amino groups by ammonolysis; and cyclizing
a said compound of the formula IV, either (i) in which R,
and R,, both represent amino groups NHR,, wherein R, is as
defined above by heating in a solvent at a temperature of
100-200*¢c, or (ii) in which R,y is an alkoxy group and R,,
represents an amino group NHR, whérein R, is as defined
above, by heating in vacuo at the melting point of the
compound of formula IV or by hydrolysis of the CORy,
carboxylate group and subsegquent treatment with a
condensing agent in & solvent at a temperature of from 50°
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to 150°C. |
2. ~f A process according to claim 1 wherein, in the
reaction between the compounds of the formulae II and III,
the\organic solvent is toluene, acetonitxile or

5 dimethylformamide and the acid scavenger is an inorganic
carhanate or‘triethylamine.

X

‘"Rﬁ is an amin@Jgroup NHR7 is acetlc anhydrlde,
15 alkylchlorocarbonate or. d ‘

w -

wry
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