: " PATENT O PATENT OF
f( S ".., s \ , rewxﬁ'p ‘ *\'\'"v""?;ij;ﬁﬁ \ w’v‘v '°E«
(CONVEN‘I‘ ION B W 1 1@@ ‘ W’/ AN f
\ el W WU N ]
: - -\ /W ap>, . 'l
" s A !
y <L vgb/ ~h)‘)Aus-rmu_m
i adlestey ,-a-w.um\\“/}
Y /”//'/'/mz,'m"ﬁ
/ 7NN TORETTTETRS "“ \&\
DGED )"\T \J’uu'unx;\.
CONVENTION AP‘”I‘TCM ON FORy A, PA] (ENT
FEE STAMP TO VALUE OF /’% ;
,uwm ATTACHED , ] Ql POUIL] 9 &, s? Z%
MAIL OFFICER\eoayreesionierriseess ) ,,‘ _v i
1) Were IX RICHTER GEDEON VEGYESZETI GYAR RT é
e umes o We . ~ !
f{sgﬁz::tf' a Company incorporated under Hungarian laws,
followed b'Y
5 "Addms(m. of 1103 Budapest, Gyomroi ut 19-21, Hungary
sunst ‘@ e hereby apply for the grant of a Patent for an invention entitled: ®
of tnvention. PROCESS FOR THE PREPARATION OF 2-HALOGENATED ERGOLINE
DERIVATIVES : J
°r°.“.‘n‘"u’m’,f:,’fs‘)““" which is described in the accompanying complete specification. This application is a
of basic . . i
: .“.“m“mm"(’) Convention application and is based on the application numbered ‘
; 2690/86
Sinsat baste. ' H
¢ se Countries, and for a patent  or similar protection made in) oneary
o e © basic date or
soee® et on 27th June 1986
-------- ""'“‘“""""""“"ﬁ;PPL‘lC'ATIO‘N‘"‘A“CCEPTED""KN’D AMENDMENTS
ALLOWED (6.5 FO.. :
—?)% address for service is Messrs.. Edwd. Waters & Sons, Patent Attorneys, - I
50k Queen Street, Melbourne, Victoria, Australia. ‘ ‘ f
DATED  this 22Eh. .......day of June... .19.8.7
. PO RICHTER GEDEON. VEGYESZETL. GYAR.RT..

tuve (5) of

. Applicant (s)

or .

Seal of
Company and
Signatures of
its Officers ns
prescribied by
its.Artlcles of
Assoclation,

To:




: X & . ; .;! ’ ; ’ i ,
(CONVENTION Company.) ‘ Form 8§
' COMMONWEALTH OF AUSTRALIA
Patents Act 1952-1969

DECLARATION IN SUPPORT OF A CONVENTION
APPLICATION FOR A PATENT OR PATENT OF ADDITION

;:,}%;f;f{.f ; In support of the Convention Application made by
Company. RICHTER. GEDEON.VEGYESZETI.GYAR.RT

(hereinafter referred to as the applicant) for a Patent

irr?]cr{'\ci:ﬁc for an invention entitled:®
LPROCESS..FOR..THE..PRERARATION..OF..2=HALOGENATED..ERGOLINE.......
DERIVATIVES

@ tere  We IX__  GYORGY FEKETE. and.LASZLQ..SZABQ.,..hoth

E;,;?a:,lﬁ:; of...1103. Budapest,. Gyomroi.ut..19=21,..Hungary.

authorized

to make,
declaration.

do solen&nly and sincerely declare as follows:
a
I %34%n authorised by the applicant for the patent
to make this declaratior: on its behalf.

2. The basic application as defined by Section 141 of the Act was

) e ‘ made in‘® ... Hungary
goun:rycor o
ntries
followed by on the 27th ... .day of...June 1984....., by

date or dates

sl or RICHTER GEDEON VEGYESZETI GYAR.RT

Applicants.

e X KEEKEK IXX XXX BYX
{5) Here 2.8 The persons. identified on.the reverse hereof.
and Address
of Actual
Inventor or
Inventors.
#/are the actual inventorS of the invention and the facts upon which the applicant
' s entitled to make the application are as follow: -
- The applicant is the assignee of the invention from.the.....
. said actual inventors ' L
4. The basic application referred to in paragraph 2 of this Declaration
T I rmmminnnthe first application ~ made in a Convention country in
respect of the invention the subject of the application.
e Budapest, Hungar
| DECLARED at........ LA
» this... S Yy X 23 S day of....x | 19..87
e , ' ‘

©

(6) Signature. - i

. | e
: To , THE CoMMissioN,ﬁ;i oF PATENTS. / G T



T.ERI.VAI.I.V.ES

(12) PATENT ABRIDGMENT  (11) bocument No. AU-B-74763/87
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 597673

- (54) Title
2 HALOGENATED ERGOLINE DERIVATIVES

International Patent Classification(s)
(51)* CO7D 457/02 A61K 031/48 CO7D 457/04 C07D 519/02

(21) Application No. : 74763/87 ' (22) Application Date : 26.06.87
(30)  Priority Data

(31) ‘Number  (32) Date (33) Country ' ;
2690/86 27.06.86 HU HUNGARY

(43) Publication Date : 07.01.88
(44) Publication Date of Accepted Application : 07.06.90

(71) Applicant(s)
RICHTER GEDEON VEGYESZETI GYAR RT

(72) Inventor(s)
Dr. GABOR MEGYERI; Dr. TIBOR KEVE; LAJOS KOVACS, JR.; BELA STEFKO DR;;
ERIK BOGSCH; ANNA KASSAI; Dr. FERENC TRISCHLER; Dr. GABOR SZEPESI; Dr.
MARIA GAZDAG

(74) Attorney or Agent
WATERMARK MELBOURNE

(56) Prior Art Documents
AU 71945/87 CO7D 457/02
AU 58916/86 C07D 457/02 '
AU 51172/79 CO7D 457/04 ‘ ¢

(67) Claim

11. A 2-halogenated ergot alkaloid\whenéver prepared by
the process substantially as hereinbefore described or by
the process of any one of claims 1 to 10.




' ' \\d:l ﬂ g For
COMMONWEALTH OF AUSTRALIA Q‘j? ; w2

PATENTS ACT 1952-69

COMPLETE SPECIFICATION

(ORIGINAL)

Class Int. Class
Application Number:

Lodged:

¢ Complete Specification Lodged: This document contains the
Accepted: amendments made under
) Published: Section 49 and is correct for

« Priority : printing.

e

. Related Art:
» 29

c . . RICHTER GEDEON VEGYESZETI GYAR RT
Name of Applicant :

e

Address of Applicant: 1103 Budapest, Gyomroi ut 19-21, Hungary

. Actual Inventor: GABOR MEGYERI, TIBOR KEVE, LAJOS KOVACS,JR., BELA STEFKO,

« ERIK BOGSCH, ANNA KASSAI, FERENC TRISCHLER, GABOR SZEPEST
and MARIA GAZDAG '

Address for Ser::ive : EDWD. WATERS & SONS,
e 50 QUEEN STREET, MELBOURNE, AUSTRALIA, 3000.

Complete Specification for the invention entitled:

PROCESS FOR THE PREPARATION OF 2-HALOGENATED ERGOLINE
DERIVATIVES

it
i
"

The following statement is a full description of this invention, including the best. method of p'orforming itknownto:- US




10

-\e -

PROCESS FOR. THE PREPARATION OF 2-HALOGENATED ERGOLINE
DERIVATIVES

The invention relates to a novel procegs for
halogenation in the 2-pogition of ergpt alkaloids
and their derivatives.

The invention ig baged on the recognition that

ergot alkaloids containing the structural moiety (IIa)

A 3999-67 /MR




(11a)

and their derivatives (in the following: ergoline
derivatives) can be halogenated in the 2-position with
a very high yield and selectivity by using a sygstem
congigting of dimethylsulfoxide, a trialkyl- or
trigrylhalosilane and optionally a hydrogen halide.
Thus, the invention relates to a novel procegz
for the preparation of partially known (partially new)

2-halogenated ergoline derivatives of the formula (1),

(1)

BRI Cr LN IR
R R g ety

P
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wherein

X

2’

Ry

stands for a halogen;
standsrfor_hydrogen, a 01_4 alkyl group, an
acyl group or a substituted acyl group;
and R4.represent hydrogen, or R, togethar with
R3 or R3 together with R4, respectively, forms
an additional chemical bond; and
means a hydroxymethyl, methoxycarbonyl or
_carboxyl group or a —CH2—OR group, wherein

R is an acyl or substituted acyl group,
or a -CH2X group, wherein
X is a halogen,

or a -C0-NH-(a) group,

R' OH
]
,'0'\‘

7]

l
B
0=C =0

u

|
————'tq::c:iF
H R

wherein

(a)

R? ie g methyl or isopropyl group and
R" is a benzyl, isopropyl or igsobutyl group;
dr

stands for a methyl group;

_R3 and-R4 represent hydrogen and
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-4 -
R5 means a hydroxymethyi ox a —CHZ-OR group, wherein
R 1is a 5-bromonicotinoyl group;
ox |
Ri and R2 gtand for hydrogen; _
_R3 and R4 together form an additional chemical bond; and
R5 means a methyl group,

ag well as their acid addition salts.
According to the novel process of the invention,

a compound of the formula (II),

(11)

Ry—N-
wherein

Rys Rps Rgs R, and By are ag defined above with the

~provisgo that R5 ig différent from a -CH2X group,

or an acid addition salt thereof, or a crude mixture

of ergot alkaloid bases containing several compounds

of the formula (II) or a salt of this mixture

a) Y is halogenated by using a system consiéting
' of dimethylsulfoxide, a trialkylhalosilane
orua‘triarylhalosilaneiand opﬁionally a hydrogen

halide &t room témperature and, if degired, the
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or

thus—obtained'2-haloergoline derivative

of the formula (I), wherein Rl’ R2, R

and R

3 4
gtand for hydrogen, or R2 together with R3 or R3

together with R4, regpectively, forms a chemical
bond and Ry means a -CH,-OR group (wherein R
is an acyl or substituted acyl group),
i) ig N-acylated or N-formylated; or,
ii) 4if desired, the thus-obtained compound of
the formula (I), wherein Rl means a methyl group,

R2 gtands for methoxy group, both R, and R

3
are hydrogen and R5 is a hydroxymethyl

4

group, are egterified; or,

iii) if desired, the thus-obtained compound of the
formulsg (I), wherein both R1 and R4 are
hydrogen, R2 together with R3 forms g chemical
bond and R5 is a methoxycarbonyl group, is

hydrolized;

in order to obtain a narrower group of the compounds

of formula (I), wherein

X gtands for a halogen;
Rl meansg an acyl or substituted acyl group;

R2, R3 and R4 represgent hydrogen, or R2 together with
R3 or R3 together with R4, respectively, form a

chemical bond; and

| R5 stands for a -CH2X group, wherein

X is a halogen,
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a compound of the formula (II), wherein Rl

gtands fo€ﬂ Eifggfssw:?ﬂ R2, R3, R4 and R5 are

as defined a-benne-)gr an acid addition salt

thereof, or a crude mixture of ergot alkaloid

bages containing several compounds of the formula

(II), or a salt of this mixture is N-acylated

or N-formylated and the thus-obtained N-acyl

derivative is halogenated as described above under a)
and, if desired, the compounds of the formula (i) obtained
in any step of the above process a) or b) are separated
from another and, if desired, are converted to their
acid addition salts.

The compounds of the formula (I) prepared by
uging the processes of the invention are partially

known and partially new products which possess, on

the one hand, valuable pharmacological effects and

are, on the other hand, intermediates for the preparation
of other pharmacologically active substances.

Thus, the compounds of the formula (I), wherein
R1 means hydrogen, an alkyl or an acyl group and
R5 is a hydroxymethyl or a -CHZ—OR or a CH2X group,
which are partially new halogenated lysergol or
elymoclavine derivatives, show a very favourable
neuroleptic and antihypoxic action. (Concerning the
nomenclature: chemically, lysergcl is 8-hydroxymethyl-

-6-methyl-9-ergolene and elymoclavine is 8-hydroxy-

methy1-6-methyl-8-ergolene.)‘The pharmacological -
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action of the known compounds belonging to this group4
had Jirst been described in an own former application
(see the published FTuropean patent application No,
0,208,447), The compounds of the formula (1), wherein
Rl gtands for hydrogen, a 01_4 alkyl group or an acyl
or gubstituted acyl group, Ry together with R3 or R3
together with R4 forms a chemical bond, resgpectively,
and R5 means a hydroxymethyl or —CHZ—OR or -CH2X group
(wherein R and X are as defined above), as well as
their pharmacologic effects had first been described
in our own Hungarian patent application No, 1719/86.

The compounds of the formula (I) containing
a methyl group as Rl, hydrogen as R3 and R4, a methoxy
group as R2 and a —CH2—OR group as R5, wherein R
means a 5-bromonicotioyl group, are 2-halogenated
nicergoline derivatives improving the cognitive function
of the brain and showing an antihypoxic action. The
pharmacological properties of the halogenated
nicergoline derivatives and of the new 2-chloro- and
2-iodonicergoline had first been described in our own
Belgian patent specificgtion No. 904,957.

Off the compounds of formula (I) containing
hydrogen as Ry and R, and a ~CO-NH-(a) group as R
wherein R2 together with R3 forms a chemical bond, the
most valuable substance isg 2-bromo-&~ergocryptine which

ig useful for the treatment of hyperprolactinaemia,

SEES e, KA

D
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The other 2-halogenated ergoline derivatives
of the formula (I), which can be prepared by using
the novel process of the invention, are valuable
intermediates for +the preparation of pharmacologically
active substances, such as the 2-halogenated
nicergolines (2-halonicergolines), 2-bromo-a-~ergocryptine
and other compounds.

In the above-defined formulae:

X ag halogen may be chlorine, bromine or iodine;

R1 as a 01_4 alkyl group may represent straight
or branched chain groups such as a methyl, ethyl,
n-propyl, isopropyl, n-butyl, secondary-butyl or
tertiary-butyl group;

Rl as an acyl group may stand for an aliphatic
acyl group such as formyl, acetyl, propionyl, bptyryl
or hexanoyl grbup; or for an aromatic acyl group such
ag benzoyl or naphthoyl group; or for an aralkylacyl group
guch ag phenylacetyl or 3-phenylpropionyl group; or
for a heterocyclic acyl group such as picolyl, furoyl,
nicotinoyl or isonicotinoyl group;

R1 as a substituted acyl group may repregent a
ring-subgtituted aromatic or heterocyclic acyl group
such ‘ag a trimethoxybenzoyl, 4-chlorobenzoyl, 2-
-chlorobenzoyl, 5-bromonicotinoyl or pyroglutamyl
group;

R

as a -CH,-OR group may contain an acyl or

5




gubstituted acyl group as R defined above as acyl
groups for Rl'
The compounds of the formula (II) used as
starting substances in the processes of the invention
5 are partially known alkaloids of natural origin or
can be prepared by methods known from the literature.
Thus, lysergol of the formula (II), wherein R, stands
for hydrogen, R2 together with R3 forms g chemical
bond, R4 means hydrogen and R5 represents a
10 hydroxymethyl group, can be prepared by plant extraction
according to the British patent specification No.
1,398,997, Lysergol may also be prepared by the

isomerisation of elymoclavine 'Bull. Arg. Cem. Soc.

Japan 20, 95 (1956); Helv. Chim. Acta 41, 1984 (1958)1.
$.I5 BElymoclavine of the formula (II), wherein R, stands :

for hydrogen, R3 together with R4 forms a chemical
covs bond, R2 means hydrogen and R5 repregsents a hydroxymethyl
o eue group as well as the preparation thereof by fermentation

had first been described in J. Agric. Chem. Soc.

s "20 Japan, 25, 458 (1952). The derivatives containing
: Yefilt hydrogen as R,, RB.and R4 may be prepared by the
' :.ﬁ:' hydrogenation of lysergol or elymoclavine, respectively,

[(Y. Yamatodani S.: Bull. Agric.Chem. Soc. Japan, 19, )
el 940 (1955)]. Agroclavine, wherein both R, and R, '
00 25 mean hydrogen, R3 together with R4 forms a chemical

bond and R5 gtands for a methyl group, is a known
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natural alkaloid, which is similar to lysergol and
elymoclavine, the preparation of which by fermentation
had first been described by M. Abe et al. [J. Agric.
Chem. Soc. Japan, 25, 458 (1952)].

The so-called "peptide alkaloids" wherein
both Rl and R4 are hydrogen, 32 Together with R3
fornig @ chemical bond and R5 represents a ~CO-NH-(a)
group, are algo known ergot alkaloids (Albert Hofmann:
"Die Mutterkornalkaloide', 1964). The dihydro derivatives
of the "peptide alkaloids" containing hydrogen ag
R R

R, and R4 and a -CO-NH-(a) group as R5

12 722 73
may be prepared by the hydrogenation of the natural
peptide alkaloids, e.g. according to the process
described in the United States patent specification
No. 2,086,559,

Lysergic acid methyl ester of the formulsg (r1),
wherein both Rl and R4 are hydrogen; Ré together
with R3 forms g chemical bond and R5 represents a
methoxycarbonyl group, was first prepared by egterifying
lysergic acid with diazomethane (Smith and Timmie:
J. Chem. Soc. 1936, 1440). The preparation of the
dihydrolysergic acid derivative centaining hydrogen
as R, and Ry was first described by A. Stoll and A.
Hofmann [Helv. Chim. Acta 31, 635 (1946)1.
1-Methyllumilysergol of the formula (II), wherein

Rl gtands for a methyl group, R, represents a methoxy

2
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gfoup, R3 and R4 are hydrogen and R5 means arhydroxymethyl
group, and the preparation thereof were degcribed .
in the European éatent gpecification No. 0,004,664,

Nicergoline of the formula (II), containing
a 4CH2—OR group as Rg, wherein R stands for a 5-bromo-
nicotinoyl group, is a known peripheral vasodilator
first described in the United States patent sgpecification
No. 3,228,943,

The preparation of l-methyllysergol and 1-
-methylelymoclavine, regpeciively of the formulsg (II),
containing a methyl group ag R1 and a hydroxymethyl group
5 were degcribed in the following literagture
references: E, Bich: Archiv. Pharm. 316, 718 (1983);
and J. Smidrkal and M. Semansky: Collect. Czech. Chem.
Comm. 47, 6220 (1982).

8-Acyllysergol and 8-acy1e1yﬁoclavine derivétives,
regpectively containing hydrogen as Rl and a ;CHZ-OR
group as R5, were described in the Belgian patent
gpecification No, 753,635,

‘The starting materials of the formula (II)

_ccntaining hydrogen as Rl and a —CH2X'group as'R5

may be prepared.as described in Collect. Czech. Chem.
Comm. 39, 2819 (1969). |

Finally, the novel diacyl derivatives of the

“formula (IIJ; containing an acyl or substituted acyl

group asg R1 and a -CH2—OR group aS'RS, can be prepared
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by the diacylation of lysergol or elymoclavine,
regpectively. For this purpose lysergol or elymoclavine,
regpectively is acylated by using a carboxylic acid
derivative "suitable for acylation such ags the acid
anhydride, acyl halide or ketene, preferably by

uging an acyl halide in a known mamner, On carrying

out the acylation with an acyl halide, an apolar aprotic
golvent such as a chloringted hydrocarbon, e.g.
chloroform, carbon tetrachloride or dichloromethane

or an aromatic hydrocarbon, e.g. benzene or toluene,

ig used between room temperature and the boiling point

of the solvent employed, in the presence of an acid

binding agent and a catalyst.

In the processes of the invention, pure ergoline
derivatives may be used as starting substances;
however, the processeg of the invention can glso be
used when a so-called crude alkaloid mixture containing
a number of ergoline alkaloids or the salts thereof
are uged ag starting materials.

In the case of compounds of the formula (II)
oontaining a -CO-NH-(a) group or a methoxycarbonyl
group as R5’ the "inine" diastereomeric form isg also
possible, When these compounds are used as starting
materials, then the appropriate halogenated "inine"

compounds of the formula (I) are obtained which are

then transforméd (converted) to the appropriate "ine" forms.
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Concerning the novel, pharmacologically active
compounds of the formula (I) obtained by using the
prooesses of the invention, the compositions containing
thsse compounds or the acid addition salts thereof
as active ingredients as well as the procegs for
the preparation of these pharmaceutical compogitions
are also within the scope of the invention.

The halogenation of ergot alkaloids in
2-position had first been described by F. Toxler and

A, Hofmann [Helv. Chim. Acta, 40, 2160 (1957)l. Thése

‘authors halogenated the so-called peptide alkaloids

with N-halosuccinimide,

Aooofding to the Belgian patent speoifioa%ion
No. 858,633, clavine-type alkaloids were chlorinated
by using thionyl chloride and alboron trifluoride
etherate complex.

The halogenation of clavine alkaloids and
preparation of new 2-halogenated clavine derivatives
were described in our own Hungarian patent specification
No. 190,920 and in the published European

patent application No. 0,208,447, according to

which the chlorination is carried out by using

dimethyleulfoxide saturated with gaseous hydrogen

chloride or with tertiary-butylkhypooblorite in
anhydrous tetrohydrofuran; the bromination or
iodination, respeotively ig accomplished by elemental

&

R

poi
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bromine or iodine, regpectively, or N-bromosuccinimide
or N-iodoguccinimide, respectively.

Off “he compounds of formuly (I) halogenated in

the 2-position of the ergoline skeleton, a commonly

known, therapeutically active drug,is 2-bromo-c-
—ergocryptine containing a ~CO-NH-(a) group as
R5, whcrein R’ gtands fpr an isopropyl group gnd
R" meang an isobutyl group, both Rl and R4 are
hydrogen, R, and R3 together form a chemical bond

and X is bromine, For'the preparation of 2-

- -brom-&-ergocryptine, a number of procesges are

known .

The preparation of 2-bromo—&—ergdcryptine

~was first described in the Swiss patent specificaticn

No. 507,249, according to which &-ergbcryptine

Was brominated. This reaction is carried out by

using a mild brominafing agent, e.g. N—bromophfhalimide,
N—bfomOSuccinimide, N—bromocaprolactam or.a dioxane~
-bromine c@mplex in an inert solvent at a témperature-
5etween 10 °C and 80 °C. Suitable inert, apolar
soivénts are e.g. dioxane, acetonitrile and dichloro-

methane. The duration of the bromihating reaction

varies between 70 minutes and 6 hours. Although

the brominéﬁing'agent is used in a_lérge excess it

~was obgerved in our own reproduction experiments.

: 'thét.the reaction is not_seiective'énd.a part of the

v
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gtarting material remains unchanged. In additidn, this
brominating reaction is accompanied by a high'number
of decomposition products, whereby unidentifiable,
dark and partially tarry products are formed.
The unchanged starting substance and the gide product
ghould be separated from 2-bromo-&-ergocryptine by
colum chromatography. The removal of the large
volume of the solvent is a tedious procedure, whereby
the product becomes more coloured, No yield isg given
in this patent gpecification; according to our own
measurements, the amount of the unchanged a-ergocryptine
varies between 20 and 30%.

According to the German patent specification No.
2,752,532, &-ergocryptine is brominated under an
inert gas, e.g. nitrogen, by using pyrrolidone
dibromide hydrobromide or N-bromosaccharine in a
cyclic -ether, in the presence of a radical initiator
at room temperature or at a gomewhat higher temperature.
From the crude reduction product, the bromingted
compound can only be igolated by column chromatography
by uging a gpecific adsorbent. The bromination is
carried out between 55 °¢ and room temperature. The
regction lagts 30 minutes at 50 OC, the reaction mixture
gshould, however, be kept at room temperature for 2 days
in order to complete the reaction. According to the

examples of this patent specification, the yield amounts

e e
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to 78 to 87%. These yields could not be reproduced

in our own reproduction experiments: namely, though

the starting a-ergocryptine is consumed in the
reaction, 20 to 30% of an unknown side product and

5 to 1 5 of 2-bromo-d-ergocryptinine are, however,
formed in addition to the aimed 2-bromo-&-ergocryptine.
These compounds can only be separated from 2-bromo-
-&—-ergocryptine by using the above-mentioned particular
chromatography.

Summing up, a common disadvantage of the above-
-reported procesges congigts in that the disclosed
reaction times are long, the yield of the degired
brominated product is not quantitative and the product
obtained must be purified by using cclumn chromatography
which can only be realized with high difficulties
on an industrial scale.

A more advantageous process was described
for the preparagtion of 2-bromo-&-ergocryptine in our
Belgian patent specification 904,897, according to
which &-ergocryptine is brominated in anhydrous di-
methylesulfoxide, by uging gaseous hydrogen bromide
at room temperature. On comparison to the procegses
known up to the present, this bromination proceeds
within a much shorter time and gelectively in the
2-pogition. of the ergoline skeleton.

The disadvaﬁtage of this process, giving very
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good'yields in fhe laboratory, consists in that

‘an equipment with a particular sealing and material

is required on the industrial scale; namely, the

reaction is rather aggresive as g consequence of

" the strongly acid medium.

An other diffibulty of this process consists

“in that the bromination can only be accomplisghed

in high yields under g defined water content; in

the presence of a water content higher than this

limit the selective brominating reaction is overshadowed
by an undegired oxidation reaction. Thusg, when

the bromination is carried oﬁt in large volumes,

the realisation of the reaction under preferable
conditions, requiréing to remove the water arising in
the reaction as Well_as the water present in the

system, requires supplementing equipments and technological

'operétions making very difficult the carrying out of

this reaction which can simply be accomplished on a
low scale.
The aim of the present invention if to elaborate
a selective halogenating process Which can more preferably

be used for the halogenation in 2-position of the

srgoline skeleton as compared to the halogenating

processeé of the prior art.

Accbrdingrtb the novel process of the present

invention, the ergoline_derivatives,are-Selectively
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halogenated by uging a novel halogenating system
congisting of dimethylsulfoxide, a trialkylhalosilane
or g triarylhalogilane and optionally g hydrogen
halide., In the literature, no reference wag found,
according to which a carbon-halogen bond was formed
directly from g carbon-hydrogen bond by using a
trialkylhalogilane or a triarylhalosilane compound.
It ig known that the above-mentioned halosilanes
can be used in the sugar chemistry for the formation
of a carbon-halogen bond by cleaving of a previously
formed acetoxy group [Chem.Ber. 113, 3075 (1980)1.
In this reference, trimethyliodosilgne and trimethyl-
bromosilane were also uded. Inert golvents, e.g.

toluene, were used in this reaction, which lasts

‘geveral hours and requires a high temperature, e.g.

about 80 °c,
According to the United States patent specification
No. 3,992,422, gteroids are chlorinated or brominated
by ueing a trialkylchlorosilane or a trigrylbromosilane,
respectively., The carbon-halogen bond is built up
by cleaving the previougly formed acyl derivative,
According to J. W, Gillard and M. Israel
(Tetrahedron Letters, 22, 513) anomeric glycosyl
gcetates are brominated with trimethylbromosgsilane. In
this reaction, the carbon-halogen bond is also formed

after cleaving a carbon-oxygen bond.

S RSN Ll O I St e e vt
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According to the procegs of the present invention,
the ergoline derivatives are selectively halogenated
in 2-pogition, where a carbon-halogen bond is directly
formed from a carbon-hydrogen bond. The halogenation
ig carried out by using excess dimethylsulfoxide asg
calculated for the trialkylhalosilame or triaryl-
halosilane used, and optionally by using a hydrogen
halide., In this reaction, dimethylsulfoxide can
not be considered as an inert solvent. Suitable
trialkylhalogsilanes are e.g. trimethylchlorosgilane,
triethylchlorogilane, tri(g—propyl)chlorosilane,
tri(g—butyl)chlorosilane or -bromosgilane or -iodosilane,
regpectively, preferably trimethylchlorosilane,
trimethylbromosilane or trimethyliodosilane; as g
triarylhalosilane e.g. triphenylchlorosilane,
triphenylbromosilane or triphenyliodosilane can be
uged. Suitable hydrogen halides are hydrogen chloride,
hydrogen bromide . or hydrogen iodide in amounts of about
0.1 to 1 equivalent asg calculated for the moles of
the starting alkaloid. On using these reagents, the
gelectivity of the halogenating reaction is higher
and the rate of the reaction is increased.

As compared to the above~reported processes of

 the prior art, the process of the invention is

extraordinarily przferable: the halogenation proceeds

at room temperature within a very short period, i.e.

R T T I e AT
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during‘S to 20 minutes; the halogenating system used

provides very mild reaction conditions; thus, no

gpecific equipment is required for carrying out the

reaction. A further great advantage of the process
of the invention is that it is far less sengitive
to the water content of dimethylsulfoxide which

is particularly preferable from the view-point of
the industrial utilisation.

The halogenating reaction of the invention,
which is highly selective and free of gide reactions,
proceeds with a yield of 90 to 95%; thus, the
working-up and purification of the reaction mixture
are gimple and do not need any chromatographic
Separation which cannot be avoided on using the processes
of the prior art.

The procegs of the invention is described in
detail in the following.

In process a) of the invention, the appropriate
ergoline derivatives of the formula (II) or the
acid addition salts thereof or a crude alkaloid
mixture containing severgl ergoline dexivatives of
formula (II) or the acid addition salts thereof, used
as gtarting materials are halogenated and after izolation
the thus-obtained appropriate halogenated ergoline
derivatives are, if desired,

i) N-acvlated or N-formylated, or

ii) esterified; or

iii) hydrolized.
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In process,b) of the invéntiqn,Lthe aPPrOpriate'

ergoline derivatives of the fdrmula (II) or the

acid addition salts thereof or a crude alkaloid mixture

containing several ergoline derivatives of formula (r1)

or the acid addition salts thereof used as starting

the thus-obtained N-acyl or N-formyl derivatives

are halogenated as described above under a) and ,

‘if degired, the compounds of the formula (1) obtained

in any step of the above processes a) or b) are
converted to their acid addition salts.

In the processes according to the invention, the
halogenétion is carried out at room temperaturz in
the following way.

To the dimethylsulfoxide, 6 to 12 equivalents of
one of the above frialkylhalosilane or triarylhalosilane
compqunds are added ag calculated for the number of
moles of the starting alkaloid or alkaloid mixture.

The reaction mixture is stirred under an inert gas,
e.g. under nitrogen.or argon, for 5 to,15'minutes. Then,
the golution of the starting material in dimethylsulfoxide

is added to the above mixture and stirred for 5 to 20

minutes. In the case when a hydrogen halide is also

uged in thé'halogenating_process, an amount of about
0.1 to 1 equivalent of the appropriate gaseous hydrogen

halidéQ'as caléulated £or the number of moles of the -

.....
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starting alkaloid or alkaloid mixture, is absorbed
in dimethylsulfox:_de and the thus-obtained sgolution

is added to the sgolvent before adding the triglkyl-

halogilane or trigrylhalogilane. After the termination

of the reaction, which is controlled by thin layer
chromatography, the mixture is poured intovWater,
the pH value of the mixture is adjusted to 8=9

by adding a basge, e.g. sodium hydroxide, sodium

hydrogen carbonate or ammonium hydroxide, preferably

ammonium hydroxide, and then the product is extracted

into a water-immiscible organic solvent such as a
chlorinated hydrocarbon or an gromatic hydrocarbon,
preferably dichloromethane. The organic phase is
dried over anhydrous sodium or magnesium sulfate
and evaporated. If necessary, the regsidue is
purified by recrystallization or chromatography.

The N-acylation can be accomplished by using
an acid anhydride, acyl halide or ketene, preferably

an acyl halide.

On using an acid anhydride for the N-acylation,

the reaction is carried out at a temperature higher
then room tempergture, preferably at a temperature
between 40 °C and the boiling point of the solvent
used. An excess of the acid anhydride or a mixture
of the acid anhydride and the appropriate acid can

be used as solvent. As catalysts, inorgsnic salts
J : , '

@,
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commonly uded fo; the acylation of indole derivatives,
preferably mégnesium perchlorate, may be employed.

On using an acyl halide for the N-acylation,
the reaction is carried out in an apolar aprotic
golvent commonly used for the acylation with acyl
halideg. Suitable apolar aprotic solvents are e.g.
chlorinated hydrocarbons such as chloroform, carbon
tetrachloride or dichloromethane; or aromatic hydrocarbons
such gs benzene or toluene. Preferably, dichloromethane
is used. The reaction igs accomplished at a tenperature
between room temperature and the boiling point of
the solvent used, preferably at room temperature. As
acid binding agent a base, e.g. sodium hydroxide,
potagsium hydroxide, diethylamine or triethylamine,
preferably potassium hydroxide, is used. Suitable
catalysts are the tetraalkylammonium salts, preferably';
tetrabutylammonium hydrogen sulfate.

The N-gcylation uging ketene is carried out
in a known manner, e.g. as described in Helv. Chim.
Acta 40, 1706 (1957).

A compound of the formula (I) containing
hydrogen as.R1 can be trénsformed to the appropriate
derivative containing a formyllgroup as Rl by reacting .
'with1@ formylating agent. Thig formylation can be carried
ou?”{h a known manner, preferably e.g. by using

V?lsmeier’s formylation process, according to which
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 a formamidé defivative_suchras N-methylfofmanilide
or dimethylformamide.is uged together with phosgene
- or phosphorus oxﬁchloride; preferably dimethylformamide
and'phosphorus oxychloride are used. As solvent an
5 apolar gprotic liquid, e.g. benzene or chlorobenzene,
or, preférably, an excess of dimethylformamide
 is employed; The reacfionris accomplished ét a temperature
between 60 °C and 80 °c. |
The derivatives containing a hydroxymethyl
10 group as R5 obtainedraccording to the process a)
ii) are esterified in two stepe. In the first step,
an active ester is prepared, whereupon the esterification

ig carried out by using this active ester in the

L $+'.e gecond step.
:.ﬂ:15 _ The active ester is prepared in such a way that
3'3.. N-hydroxysuccinimide is dissolved in an aprotic
ot solvent, e.g. tetrahydrofuran or éthyluapétate,

and first the appropriaté acid in excess and then
N,N;dicyclohexylcarbodiimide'in a molar equivalent

‘20 ' amount asg calculated for N-hydroxysuccinimide are

added. The precipiﬁate obtained after stirring at

*yiee ) room'témperature ig filtered off, then the mother

1iquor'isreVapQrated-under.reduCed'préssure.'Thé thus-
ﬁ'f“. : ~obtained active ester is a white,amorphous product
' -_¢y25- which is reCrystallized, if necessary, from ethanol.

In the second étep, the esterification With the
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active ester is carried out at 20 to 60 °C, preferably
at room temperature in an aprotic solvent such as

tetrahydrofuran, benzene or acetonitrile, preferablﬁ

in tetrahydrofuran, in the presence of an organic

base, e.g. triethylamine or pyridine, preferably

in the presence of pyridine. An excess of the organic
bagse used in the egterification may also serve as g
golvent. The ergoline derivative to be esterified is
digsolved in the appropriate solvent or in the pure
organic base and then the active ester prepared as
described above is added. The reaction is followed
by thin layer chromatography. After completion of
the esterification, the solvent is removed under
reduced pressure, the product is geparated from the
organic bage by extraction and after drying and
evaporation under reduced pregsure, the product is
recrystallized from diethyl ether.

On using l-methyllumilysergol as starting substance
and 5-bromonicotinic acid in the preparation of
the active ester, nicergoline is obtained.

The hydrolysis of a derivative obtained;acco:ding
the procegs a) ii), containing e.g. a methoxycarbonyl
group‘as R5, is accomplished in a known wgy, in an
aqueous-alcoholic alkaline 801uti§A; preferably in
an aqueous-ethanolic gsolution of potagsium hydroxide,

at é'temperature between room tempercture and the
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boiiing point of the solvent used.

The compounds of the formula (1) obtained
by using the procegges a) or b) of the invehtion
may be geparated in such a way that the catalyst
ig filtered off from the reaction mixture, the
thug-obtained colution isg evaporated, the residue
ig mixed with a water-immiscible organic solvent
guch ag dichloromethane, chloroform, dichloroethane,
benzene or toluene, and thén, if degired, made
alkaline, preferably by using an 5% aqueous sodium
carbongte solution, the organic phase is geparated,
wagshed with water, dried and evaporated. If desired,
the crude product obtained as an evaporgztion resgidue
ig purified by recrystallization.

In. the cage of starting substances of the
formula (II), wherein Ry stands for a -C0-NH-(a)
group or a carboxyl group, an "inine" diastereomeric
form can occur. When in the process a) an "inine"
diastereomeric form or a crude alkaloid mixture possgibly
containing the "inine'" form in addition to the "ine"
fcrm ig used as starting material, then the halogenatad
"inine" derivatives can be converted to the therapeutically
sctive "ine'" form by epimerization in an acidic medium
as follows.

The mixture of the 2-halbgenated ine @and inine

bages or a mixture of various 2-halogenated inine bases ig
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digsolved in a mixture containing acetone and methanol,
then glacigl acetic acid and phosphoric acid are added
to this houogeaeous solution. Then, the reaction
mixture is warmed and after standing overnight, the
precipitated "2-halo-ine" crystals are filtered off
and wasned with acetone. The mother liguor together
with the acetone wasghing solution is evaporated undesr
reduced pregsure, the residue ig dissolved in 5%
tartaric acid solution, clarified with activated
carton, filtered and the pH value of the zolution is
adjusted to 8-9 by adding ammonium hydroxide. The
precipitated "2-hglo-inine" base or mixture of bases
ig filtered off, wagshed with water, dried and
subjected to a second epimerization as described above.
This epimerization may be repeated gseveral times and,
of course, it may also be carried out before the halogenation.
The base is liberated from the phosphate salt
of the "2-halo-ine" form as follows, The salt is
digsolved in a mixture containing acetic acid, acetone
and water and the pH value of the solution is adjusted
to 8-9 by adding potassium hydroxide solution. The
2-=halo-ine basge is isolated by extracticn with dichloro-
methane.
When a crude alkaloid mixture or a salt thereof

ig used asg starting material, the obtained mixture

- of 2-halogenated alkaloids ig igolated in the base form.

S
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The degsired 2-halogenated alkaloid ig separgved from
the other accompanying 2-halogenated alkaloid derivatives
by ueging chromatography.

The compounds of the formula (1) obtained in any
reaction gtep of the above procesdes a) or b) of %he
invention may te converted, if degired, to their aciad
addition egalte. This galt formatioa can be performed
in an inert eolvent, e.g. in a Cl-6 aliphatic alcohol
or in a dipolar aprotic sgolvent, e.g. ether or acetone,
in such a manner that the base of the formula (I)
ig dissclved in the golvent and the appropriate acid
or a gfolution of this acid in the sgme golvent is added
to the above solution until the pH value of the
mixture becomes mildly acidic. The precipitated acid
addition salt is geparagted from the reaction mixture
in a suitable manner, e.g. by filtration.

The new active ingredients of the formula (I),
wherein Rl gtands for a methyl or acyl group, R2
together with R3 formg a chemical bonrd and R4 is hydrogen,
or R3 togeth2r with R4 formg a chemical bond, R2
gtandz for hydrogen and R5 repregents a -CHZ-OR or
-CH2X group, can be converted irto pharmaceutical
compogitions by mixing them with the usual non-toxic,
inert, @olid or liguid carriers and/ocr auxiliary agente
which are commonly uged in compositions for erteral or

parenteral administration. As carriesrs e.g. wster,
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gelatine, lactose, starch,‘pectin,‘magnesium gtearate,
gtearic gcid, talc, and vegetable oils such as peanut
0oil or olive oil ox +the like éan be employed. The
active ingredient can he formulated to thea usual
pharmaceuticgl oompositions,-particulariy to golid
forms such ag rounded or angled tablete, dragées,
capsuley, e.g. gelatine capsules, pille, suppositories
or the like., The amount of the so0lid materials can
vary between wide limits, preferably they are used
in an amount between zbout 25 mg and 1 g. The compositions
may optionglly contain the commonly used pharmaceutical
additives, e.g. preterving agents, sgvabilizers, wetting
agents, emulsifying agents or the like.

The pharmaceutical compositions of the invention
can be prepared by using the common methods, e.g.
in the cases of golid compositions by gieving, mixing,
granulating and ccmpressing the components. The compositions
may be subjected to further operations, e.g. sterilization,
commonly used in the pharmaceutical indussry.

The invention is illustrated in detail by the

gid of the following non-limiting BExariples.

Example 1
Preparatiozn of 2-bromolysgergol (2-bromo-8-hydroxymethyl-
-6-methyl-9-srgolene)

2 g of trimethylbromosilane are porticnwise added

//,




- 30 -

to0 20 ml of dimethylsulfoxide and‘ﬁhe reaction
mixture is stirred at‘room temperaturé for 15‘
:E‘_ “_ . minutes, then a solution containing 1 g of lysergol
4 | in 15 ml of dimebhylsulfoxide iz added. After
5 - etirring for 20 minutes, the mixture is poured
onto 150 ml of ice-water and the pH is adjusted
to 8-9 by adding aquebus ammonia. The mixture is
extracted 3 times with 30 ml of dichloromethane each.
The combined organic phase is washed 3 times with
10 20 ml of 10% godium chloride solution each, dried
dver.sodium‘eulfate, filtered and the filtrate is
evaporated under reduced pregsure to give the title

‘compound in g yield of 0.8 g {0.00277 mole, 70.5%),

E‘eé:‘.\ MeDas 193?0.

i} | UV (MeOH) }\max = 310 nm . | |
loomm (Duso + 0DC1,, Sppm): 2.48 (e, 3H; N-CH,), 3.60
el | | (d, 2H; OH,-OH),

E feau  "  . » 6,30 (s,1H; olefinic), 6.95
| ' (‘s,BH‘; arom.H)

":’:a:o IR (XBr), em™k: 3160 (indole-NH); 780 (arom. deform.).
S4it¢ Example 2

Preparation of 2-bromoelymoclavihe (2—bromo-8-

::_s%r e : -hyd:oxymethyL__é,methyl_a_ergolene)
e t@d . The process described in Example 1 is followed,

except that 1.g of elymoclavine is used as starting
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material to give,the title compound in a yield

IR (XBr), cm”

Example 3

—hydroxymethyl—6—methy1—9—ergolene)

6.18 (g,1H; -~
6.89 (m,3H; arom.H).

~finic),

of 0.76 g (0.0026388 mole, 68.2%), m.p.: 216°C.
uv (MeOH) Amax
H-NMR (DMSO, & ppm): 2.55 (s, 3H; N—CH3),

/ 3.95 (s, 2H; CH,OH),

3180 (indole-NH); 780 (arom.deform.).

Preparation of 2-chlorolysergol (2-chloro-8-

1 g of lysergol is halogenated according to

the process of Example 1, except that 1.7 g of trimethyl-

chlorogilane are used instead of trimethylbromosilane.

The product is isolated as described in Example 1.

Tae yield of the title compound is 0.73 g (0.0025347

mole,~64;4%), m;p-z 207°¢C.
+ DMSO-d., & ppm): 2.45

lp-mm (cpe

IR (KBr), om™*:

. Exémgle 4

3H;

N-GHj),

CHZ—OR),

olefinic),

arom. H)

3160 (indole-NH); 1610 (arom.nucleus);

(arcm. cdeform.).

Preparation of 2-chlorolysergol phosphate
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(2~chloro-8-hydroxymethyl-6-methyl-9~ergolene

phosphate)’ ,

To 20 ml of dimethylsulfoxide & ml of a solution
containing hydrogen chloride in dimethylsulfoxide, preparcd
by abgorbing 0.6 equivalent of hydrogen éh]oride
as calculated for the mole number of the compound
to be halcgenated, are added, then 1.7 g of trimethyl-
chlorogilane are added under stirring and the
reaction mixture stirred for additional 15 minutes.
After the portionswise addition of 1.4 g of lysergol
prosphate, the mixture is stirred at room temperature
for 10 minutes, then poured into 5 volumes of
gaturated aqueous sodium chloride solution and’made

alkaline by adding aqueous ammonia up to a pH value

of 8 to 9. The precipitate is filtered off, washed
twice’with 10 ml of water each, then the thus-obtained
product is diséolved in 50 ml of 4% aqueous phosphoric
acid - golution at BOOC. After cooling the solution

to room temperature, the title compdund begins to

geparate. The precipitate ig filtered off, washed

with water and dried to give the title phosphate
ealt in a yield of 1.2 g (0.0031 mole, 78.9%), m.p.:
248°. o S

Example 5

Preparationkof 2—bromolysergol_(2-bromo-8—

hydroxyméthyl-6-methy149-ergolene)
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\ The process describéd in Example 4 is followed
by using 1 g of lysergol phosphaté as starting
material..The bromination is carried out by uging
a mixture of 0.4 equivalent of hydrogen bromide,

as calculated for the starting material, absorbed in

dimethylsulfoxide and 2.2 ml of trimethylbromosilane

to give the title compound in a yield of 1.0 g

(0.00233 mole, 82%). The physical characteristics

of this product are identical with those of the product

of Example 1.
Example 6

Preparation of 2-chloroelymoclavine (2-chloro-

q8-hydmwwmethyl-6-methyl-8-ergolené)

The proceés described in Example 3 is followed, |
except that 1 g of elymoclgvine is usged as starting

materigl to give the title compound in a yield of

0,61 g (0.002119 mole, 53.79%), m.p.: 199°C.

'H-NMR (0DC1, + DNMSO-dg, & ppm): 2.45 (s, 3H; N-0H,),
3.95 (=, 2H; CH,-OH),

6.24 (s, 1H; olefinic),

6.89 (m, 3H; arom. H)

IR (KBr): omt: 3180 (indole-NH), 780 (arom. deform.).

: Example 7

Preparatlon of 2-1odoly°ergol (8 hydroxymethvl-

-2-1odo-6-methvl 9-ergolene)
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2.3 g of trimethyliodogilane are portionwige
added to 20 ml of dimethylsulfoxide and the
mixture is stirred at room temperature for 5
minutes. Then, a solution of ! g of lygergcl in 15 ml
of dimethylsulfoxide is added, the reaction
mixture is stirred for 15 minutes, then poured
into water and made alkaline by adding aqueous
ammonia up to a pH value of 8 to 9. The precipitate
ig filtered off, waghed 3 times with 20 ml of
water each and dried to give the title compound
in a yield of 1.1 g (0.002913, mole, 74%).
1 + DNSO-dg, & ppm): 2.46 (=, 3H; N-CH,),

3.97 (s, 2H; CH,-OH),

H-NMR (CD013

6.29 (s, 1H; olefinic),
. 6.96 (m, 3H; arom., H)
TR (KBr), em~Y: 3160 (indole-NH); 1610 (arom.
gkeleton).

Example 8

Preparation of l-methylelymoclavine (1,6-dimethyl-
-8-hydroxymethyl-8-ergolene)
The suspengion of 0,8 g of finely powdered
potasgium hydroxide in 6 ml of dimethyleulfoxide
ig gtirred for 10 minutes, then 1 g of'elymoclavine

ig portionwise added and the mixture ie stirred

~at 15 to 20°C for 45 minutes, After .the portionwise
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addition of 0.25 ml of methyl iodide, the mixture

is stirred at 25 to 30°C for additional 45 minutes
and then poured into 150 ml of ice-water. The

precipitate is filtered off, washed 3 times with

10 ml of water each, dried and subjected to

chromatography on a column prepared from a 15-fold

amount of Kieselgel by using an 8:2 mixture of

chloroform and methanol. After-recrystallization from
acetone, thé title compound is obtained in g yield

of 0.6 g (0.0022 mole, 56%), m.p.: 210-211°C.

Example 9

Preparation of l-methyllysergol (1,6-dimethyl—
8-hydroxymethyl-9-ergolene)

"1 g of lysergol is methylated and the obtained
product is iéolated by using the process of Example
8 to give the title compound in a yield of 0.65 g
(0.00236 mole 60%), m.p.: 216-217°C.

Example 10

Preparation of 2-chloro-l-methyllysergol

maleate (2-chloro-1,6-dimethyl-8-hidroxy-methyl-

-9-ergolene maleaté) ' '

1.7 g of trimethylchlorogilane are portionwise
added to 20 ml of_dimethylsulfoxide,'the mixture is

stirred at room temperature for 15 minutes, then a

— ——
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 golution of 1 g of 1-methyllysergol_in 15 ml of

dimethylsulfoxide ig dropwise added. After

gtirring for 15 minutes, the reaction mixture is

poured into 150 ml of ice-water and made alkaline

‘by adding aqueous ammonia up to a pH value of

8 to 9. The precipitate is filtered off, washed
3 times with 20 ml of water each, dried and purified
by chromatography on g column prepared from a 15-fold
amount of Kieselgel by using an 8:2 mixture of
cnloroform and methanol as eluant. The title maleate
galt ig precipitated from methanol and obtained
in a yield of 1.17 g (0.00280 mole, 75,7%), m.p.:
205-209°¢, |
'H-mR (DMSO-dg, & ppm): 3.05 (=, 3H; N-CH,), . 3.55
_(s, 2H; CH2OH), 3.72(s, 3H;
indole N-CH,J), 6.07 (s, 2H;
olefinic, maleic acid), 6.58
(s, 1H; olefinic), 7.21 (m,
3H; indole).
3550-3100(0H); 2800-2800 (protonated
 nitrogen), 1700-1530
(co™), 1582 (arom. gkeleton),

| S

IR (KBr), cm”

783 (érom.deform.).

Example 11

, Preparatiqn‘of 2-chloro—l—methylelymoclavine




5
10
ot ;

- 37 =

(2-chloro-1,6-dimethyl-8-hydroxymethyl-

-8-ergolene)

1l g of l-methylelymoclavine is chlorinated
according to the procesg of Example 10 and the
thug-obtained product is recrystallized from
methanol to give the title compound in a yield i
of 0.79 g (0.00258 mole, 69.2%), m.p.: 186-189°C.
'H-mR (DMSO-dg, & ppm): 2.31 (s, 3H; N:CH,), 3.63

(s, 3H; indole N-CH,), 3.98

(¢, 2H; CH.-OH); 6.29 (s, 1H;

2
olefinic), 7.25 (m, 3H;
arom, H).
IR (KBr), om”': 2820 (indole N-CH,); 1607 (arom.
skeleton), 780 (arom. deform.).
Example 12
Preparation of 8-acetyloxymethyl-6-
methyl-9-ergolene
1l g of lygergol is dissolved in
5 ml of acetic acid and after adding 15 ml of
glacial acetic acid, the mixture is etirred at room
temperature for 2 hours. After completion of the
reaction, the mixture is diluted with the 5-fold
volume of water and made alkaline by adding aqueous
ammonia up to a pH value of 7 to 7.5 under ice
cocting. The mixture is extracted 3 times with 20 ml

of chloroform each. The combined organic phase ig

D %= -
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extracted with 20 ml of water, dried andrevaporated

under reduced pressure to give the title compound

in a yield of 1.1 g (0.00374 mole, 95%),

) (cpo1,,

TR (KBr), om™+

Example 13

S ppm): 2.1 (s, 3H; 8—C—CH3),A2.55
(s, 3H; N—CH3), 4,05 (s, 2H;
CH,-0-), 6.41 (s, 1H; olefinic),
T.12 (m,r4H; arom.).
2780 (aliphatic next to nitrogen);
1730 (ester carbonyl); 1260 (ester
C-0-C); 1600-1575 (arom. nucleus).

Preparation of 8-acetyloxymethyl-6-methyl-8-

—-ergolene

1l g of elymoclavine ig acetylated and the product

igsolated by using the process of Example 12 to give

the title compound in a yield of 1.08 g (0.00366

mOle, 93%) .

] )
lomm (cDC1,, & ppm): 2.05 (e, 3H; 0-C-CH,), 2.45

(e, 3H; N-CH,), 4.55 (s, 2H;
—CHE—O), 7.35 (s, 4H; arom).

IR (KBr), em™t: 2780 (aliphatic next to nitrogen);

Example 14

1725 (ester'carbonyl); 1250 (esterx

CfO-C); 1600-1570 (arom. nucleus).
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Preparation of 8-gcetyloxymethyl-2-chloro-
~-6-methyl-9-ergolene
2.0 ml of trimethylchlorosilane are portionwige

added to 20 ml of dimethylsulfoxide under stirring.

- After gtirring for 15 minutes, g solution of 1 g of

8-gcetyloxymethyl-6-methyl-9-ergolene in 5 ml of

‘dimethylsulfoxide is added, then the mixture is

gtirred at room temperature for 20 minuteg and then
poured into 140 ml of water. The pH value is adjusted
to 8 to 9 by adding aqueous ammonia and the mixture
ig extracted 3 times with 30 ml of dichloromethane
each. The combined organic phase is dried over anhydrous
godium sulfate, filtered off and evaporated to dryness
under reduced pregsure. The regidue 1ig purified by
chromatography on a Kieselgel column by using a
7:3 mixture of benzene and acetone ag eluant. After
recrystallization of the isolated product from diethyl
ether, the title compound is obtained in a yield of
0.8 g (0.0025 mole, 71%).
Yg-mm (CDC14, § ppm): 2.05 (s, 3H; -0-C-CH,); 2.60
(e, 3H; W-CHj); 4.05 (s, 2H;
CHy-0-); 6.51 (=, 1H; olefinic);
7.2 (m, 3H; arom.).
IR (KBr); cmfl: 2780 (aliphatic next N); 1720 (ester
carbonyl); 1263 (ester C-0-Cj.

Example 15
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Preparagtion of 8—acetyloxymetby1—2;ch10r9—6-
-methyl-8-ergolene
1 g of 8-acetyloxymethyl-6-methyl-8-ergolene
ig halogenated and the product is isolated by using
the process of Example 14 to give the title compound
in a yield of 0.75 g (0,00234 mole, 67%).
La-mm (CDCl3, d ppm): 2.15 (g, 3H; -o;g-CHB), 2.6 (s,
3H; NTCHB), 4.65 (=, 2H; CH,-0-),
| 7.31 (m, 3H; arom.).
IR (KBr), cm™': 1726 (ester carbonyl); 1256 (ester C-0-C).

ixample 16

Preparation of 8-acetyloxymethyl-2-bromo-6-
-methyl-9-ergolene
1 g of 8-acetyloxymethyl-6-methyl-9-ergolene is
regcted with 3.2 ml of trimethylbromosilane by uging
the procegs of Example 14. The reaction mixture isg
worked up and the product isg isolated by using the process
of Example 13. ‘
1H-NMR'(03013, § ppm): 2.2 (s, 3H; 5-CH3); 2.65 (g, 3H;
N—CHB); 4.15 (g, 2H; CH,-); 6.60
(s, 1H; olefinic); 7.2 (m, 3H;
arom. ).

TR (KBr), cm™*: 1730 (ester carbonyl); 1260 (ester C-0-C).

Example 17

= N\

Preparation of l-acetyl-8-acetyloxymethyl-6-

-methyl-9-ergolene
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To the solution of 1.5 g of lysergol in 300
ml of anhydroﬁs dichloromethane firsgst 4.8 g of
powdered potassium hydroxide, then 1.28 g of
tetrabutylammonium sulfate and finally 6.6 ml of
acetyl chloride are added under stirring. The

reaction mixture is stirred at room temperature
ax\

' forkédditional 3 hourg, the insoluble part is

Tiltered off and the solution is washed twice with

60 ml of gsaturated aqueous sodium hydrogen carbonate
golution each. The title cbmpound ig icolated by
chromatography on a Kieselgel column by using a

7:3 mixture of benzene and acetone asgs eluant in a

yield of 1.1 g (0.00325 mole, 55%). |

1} '
Iy R (cpc1y. & pem): 2.1 (s, 3H; 0-C-CH,); 2.55

(¢, 3H; N-CH
0 3

C—CHB); 4.05 (s, 2H; CH2-O-),

6.41 (g, 1H; olefinic), 7.15

), 2.8 (s, 3H;

(m, 4H; arom.).
IR (KBr), cm™%: 2790 (aliphatic next to N); 1730
(ester carbonyl); 1690 (acid amide
carbonyl); 1260 (ester C-0-C).

Example 18

Preparation of l-acetyl-8-acetyloxymethyl-6-
methy1;8—érgolene

The process 6f Example 17 is followed, except
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that 2 g of elymoclavine is usged as sgtarting
material to give the title compound in a yield of
1.6 g (0.0047 mole, 60%),m.p.: 149-150°C.

L 2.1 (s, 3H; O-g—CH

H-NMR (CD013, d ppm) : 3), 2,450(5,
), 2.78 (s, 3H; -C-CH
,-0), 6.43 (s,

1H; olefinic), 7.13 (m, 4H; arom, ).

3H; N-CH )y

3
4.48 (g, 2H; -CH

3

IR (KBr), cm t:

2780 (aliphatic next to N)j; 1726

(ester carbonyl); 1695 (acid amide
carbonyl); 1260 (ester ¢-0-C); 1605-

-1780 (arom. nucleus); 780 (arom. deform.).

Example 19

Preparation of l-acetyl-8-acetyloxymethyl-2-

chloro-6-methyl-9-ergolene

1.9 g of trimethylchlorogilane are dropwisge
gdded to 20 ml of dimethylsulfoxide while stirring.
After gtirring for 15 minutes, g solution of 1 g
of l-acetyl-8-acetyloxymethyl-6-methyl-9-ergolene
in 5 ml of dimethylsulfoxide is added, the mixture
ig stirred at room temperature for 25 minutes and
then poured into 140 ml of water. The pH value of the
mixture is adjusted to 8 to 9 by adding aqueous ammonia
and extracted 3 times with 30 ml of dichloromethane
each., The organic phage is dried over anlk.;drous sodium
gulfate, filtered and evaporated to dryness under
reduced presgure, The residue isg purified by chroma-

tography on a Kieselgel comumn by using a 7:3 mixture

RCEG T2 - ety OvCE BSEMEI T
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of benzene and acetone. After recrystallization
of the product from diethyl ether, the title
compound ig obtgined in g yield of 0.85 g
(0.00228 mole, 77%), m.p.: 104-107°C.

1

]
H-NMR (CDGl § ppm): 2.1 (s, 3H; 0-C-CH ); 2.55

3
(s, 3H; N-CHB), 2.71 (s, 3H;

8 CH

6.41 (g, 1H; olefinic), 7.1l

3 , 4.05 (e, 2H; -CH,O0H),

(m, 3H; arom).
TR (XBr), cm ~: 2780 (aliphatic next to N); 1730
(ester carbonyl); 1690 (acid amide
carbonyl); 1263 (ester C-0-C); 1600-

-1575 (arom nucleug); 780 arom. deform.).

Example 20

Preparation of l-acetyl-8-acetyloxymethyl-2-
-chloro-6-methyl-8-ergolene
1.0 g of l-acetyl-8-acetyloxymethyl-6-methyl-
48-ergolene ig chlorinated and the product is
igclated by using the process of Example 19. The title
compound is obtained in a yield of 0.78 g (0.,0021
mole, 71%), m.p.: 105-107°C.. 0
1H-NMR~(CD013, S ppm): 2.05 (g, 3H; O-g;CH3), 2'48 (g,

3H; N-CH,), 2.71 (s, 3H; -C-CH,),

3 3

4,55 (e, 2H; —CHZ—O), 7.21 (m,

0

3H; arom.).
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IR (XBr), om™t: 2780 (aliphatic next to N); 1726
(ester carbonyl); 1690 (acid amide
carbonyl); 1257 (ester C-0-C); 1598-
-1573 (arom. nucleus); 780 (arom.

deform.).

Example 21

Preparation of l-agacetyl-8-acetyloxymethyl-2-

-bromo-6-methyl-9-ergolene

1.0 g of l-acetyl-8-acetyloxymethyl-6-methyl-
9-ergolene isg halogenated by using the process of

Exgmple 19, except that 3.2 ml of trimethylbromosilane

. are employed instead of trimethylchlorosilane. The
fjﬁ:' title compound is obtained in a yield of 0.9 g

:::ﬁ (0.0021 mole, 73%). . 5

;x: t- e (epc1l,y, & ppm): 2.15(s, 3H; 0-5-CH3), 2.60(5,

3H; N-CH3), 2.8 (=, 3H; -C-CHB),
4,1 (g, 2H; -CHZ-), 6.51 (e,

v ou . 1H; olefinic); 7.2(m, 3H; arom.).

TR (KBr), cm 1: 2780 (aliphatic next to N); 1730
(ester carbonyl); 1690 (acid amide

carbonyl);.1260 (ester C-0-C);

*otae’ 1600-1570 (arom. nucleus).

& o el Example 22

Preparation of 8-chloromethyl-ﬁ—methyl—9-

-ergolene
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1.7 ml of phosphorus oxychloride are added

to a gsolution of 1 g of lysergol in 20 ml of

dimethylformamide. The mixture is heated at 80°C
for 10 minutes, then cooled down and poured into

a 5-fold volume of ice-watexr. The pH Value of

the solution is adjusted to 8 by adding aqueous
ammonia, the precipitate‘is filtered off and dried
to give the title compound in g yield of 0. 9 g
(0.0033 mole, 84%), m.p.:
[ & ]%O= +86.9° (¢ = 0.46, pyridine)

206-207°C.

‘Example 23

Preparation of 8-chloromethyl-l-formyl-6-

-methyl-9-ergolene

3.4 ml (7 equivalents) of phosphorus oxychloride
are added to a solution of 2.0 g of 8-chloromethyl-
-6-methyl-9-ergolene in 30 ml of anhydrous dimeihyl-
formamide, then the golution is stirred at 60°¢
for 5 hours. After coﬁpletion of the réaoticn, the
mizturé is‘cooled dowir, poured intc 250 ml of ice-
-water and made alkaline by adding aqueous ammoﬁia
up to a pH value of 7.5. The mixture is extracted

3 timesg with 20 wl of chloroform each, the combined

~ organic phase ig washed wibh 2C ml of water, dried

over anhydroug sodium sulfate, filtered off and

evaporated under reduced pregsure. The oily residue
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ig digsolved in 10 ml of dichloromethane and ged
through a column prepared from 10 g cf Kiegelgel.
The eluate is evaporated under reduced pressure to
give the title compound in a yield of 1.4 g
(0.00466 mole, 63%).
L-mm (oDc1,, & ppm): 2.64 (s, 3H; N-CH,), 3.65
(m, 2H; CH,-), 6.54 (s, 1H;
olefinic), 7.2-8.4 (m, 4H;
arom.), 9.52 (s, 1H; formyl).

1.

TR (KBr), cm ~: 1680 (acid amide carbonyl); 1600-

-1575 (arom. nucleusg).

Example 24

Preparatior of 2-chloro-8-chloromethyl-1-
~-formyl-6-methyl-9-ergolene
Following the process of Example 19,1 g of 8-
-chloromethyl-l-formyl-6-methyl-9-ergolene are reacted
with 2.5 ml of trimethylchlorosilane and the product
ig isolated to give the title compound in a yield
of 0.8 g (0.0024 mole, 72%), m.p.: 159-160°C.
‘5-mR (CDO1,, & ppm): 2.64 (=, 3H; N-CH,), 3.65 (m,
2H; CH,), 6.47 (=, 1H; olefinic),
7.2-8.4 (m, 3H; arom.), 9.52
(¢, 1H; formyl). ‘
TR (KBr), cm™* : 1680 (acid amide carbonyl); 160C-

-1575 (arom. nucleus).
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Example 25

Preparation of 2-chloro-l-methyllumilysergol
(2-chloro-1,6-dimethyl-8-hydroxymethyl-10-
5 -methoxyergoline)
2.5 ml of trimethylchiorosilane are portionwisge
added to 20 ml of dimethylsulfoxide under gtirring
and after gtirring for 15 minutes, a colution of
1 g of l-methyllumilysergol (1,6-dimethyl-8-
10 -hydroxymethyl-lO-methoxyergoline) in 5 ml of dimethyl-
sulfoxide is added. The mixture is stirred at room

temperature for 25 minuteg, then poured into 140 ml

E..f of water. The pH value is adjusted to 8 to 9 by

;:f“. adding aqueous ammonia and the mixture is extracted
'.;E 3 times with 30 ml of dichloromethane each. The organic
;:. phage ig dried over anhydrous sodium sulfate, filtered

and evaporated under reduced pressure. After

e, recrystallization of the residue from acetone, the
::éz: title compound is obtained in a yield of 0.87 g
B -1 (0.0026 mole, 78%), m.p.: 252°C.
?‘  el )3 (DMSO-d, + TFA, § ppm): 2.50 (s, 3H; N-CH,),
- 2.85 (s, 3H; -OCHB),
::g:: 3.55 (m, 2H; -CE,OH),
ke 3.73 (e, 3H; indcle N-CHB),
25 | 7.13-7.44 (m, 3H; arom.).

TR (KBr), om™*: 2910 (0CH,); 2820 (indole CH,);

780 (arom. halogen).
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- i

Preparation of 2-chloronicergoline (8-[(5-

-bromonicotinoyl)oxymethyl]-2-ohloro—1,6-

-dimethyl-10-methoxyergoline)

Following the processg of Exampie 25, 1 g of

nicergoline (8- [(5-bromonicotinoyl)oxymethyll-1,6-

-dimethyl-10-methoxyergoline)

ig reacted with

1.6 ml of trimethylchlorosilane and the obtained

product is isolated by chromatography on a Kieselgel

column, using a 7:3 mixture of benzene and acetone

ag eluant, to give the title compound in a yield

of 0.65 g (0.00125 mole, 60%).

1

Example 27

H-NMR (CD013, & ppm): 2.48 (g, 3H; N—CHB), 2.53

(s, 3H; 0-CHj), 3.74 (s, 3H; indole
N—CHB), 7.0-7.28 (m, 3H; arom.
hydrogens, indole), 8.45 (t,

1H; arom.H), 8.9 (d. 1H; arom.

H), 9.2 (d,1H;arom. H).

Prepération of 2fbromo—agrdclavine (2-bromo-

-6,8-dimethyl-8-ergolene )

Following the process of Example 25, 1 g of

agroclavine (6,8—dimethyl-8—ergolené) is reacted

with 3.2 m1 of trimefhylbromosilane and the product

'ls igolated asg described in Example 25 give the fifle
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compound in a yield of 1.1 g (0.00347, 82.6%),
m.p.: 195°C.

Example 28

Preparation of 2-bromoly<cergic acid methyl
egter
Following the process of Example 25, 1 g of
lysergic acid methyl ester is reacted with 2.7 ml of
trimethylbromosilane and the product is purified
by chromatography on a Kieselgel column by using
a 7:3 mixture of benzene and acetone ag eluant. After
recrystallization from benzene, the title compound
ig obtained in a yield of 0.7 g (0.0019 mole, 55%),
m.p.: 177-178°%C, [ « ]%O = +41° ( ¢ = 1, chloroform).

Example 29 |

Preparation of 2-bromolysergic acid

20 ml of 20% aqueous potagsium hydroxide
solution are added to the solution of 1 g of 2-
-bromolysergic acid methyl ester in 6 ml of ethanol,
then the solution ig stirred in a bath of 80°C for one
hour. The pH value of the golution cooled down is
adjusted to 7 by adding aqueousg hydrochloric acid. The
crystalline precipitate obtained on cooling is filtered
off, wasghed with water and dried to give the title

compound in a yield of 0.5 g (0.0014 mole, 50%).
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Example 30

Preparation of 2-bromo-&-ergocryptine
1.3 ml of trimethylbromosilane (6 equivalents

as calculated for e—ergocryptine to be brominated)
are added to 40 ml of anhydrous dimethylsulfoxide
and the solution is etirred at room tempreature
for 15 minutes. After adding 1 g (0.001739 mole) of
a-ergocryptine, the mixture is stirred at room temperature
for 10 minutesg, then poured into 200 ml of ice-water
and the pH value is adjusted to 8-9 by adding aqueous
ammonia. The aqueous golution~is extracted 3 times
with 50 ml of dichloromethane each, then the combined
organic phase is washed 3 times with 30 ml of 10% sodium
chloride solution each., The dichloromethane solution
ie dried over anhydrous sodium sulfagte, filtered and
evaporated to 10 ml under reduced pressure. The
residue is led through an aluminum oxide column
moistened with 10 g of an 1:1 mixture of dichloro-
methane and ethyl acetate. The first fraction of 50 ml
volume (containing the 2-bromo-&-ergocryptine) is
evaporated to dryness, the residue is dissolved in 10 ml

of dichloromethane, then 30 ml of diisopropyl ether
are added to the resgidue and concentrated to itse

half volume under environmental pregsure. The white
crystalline precipitate ie filtered off, washed and

dried to give the title compound in a yield of 1.06 g

R S 7 L DR s e G S P
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(0.001617 mole, 93%), m.p.: 218°C, [a]%o = -195°
(¢ = 1, dichloromethane).

Example 31

Preparation of 2-bromo-&-ergocryptine

methanesulfonate:

30 ml of methyl ethyl ketone are
added to a solution of 1.06 g (0.001617 mole) of
2-bromo-&—ergocryptine bage in 20 ml of dichloro-
methane. After adding the calculated amount (molar
equivalent) of methanesulfonic acid (0.152 g), a
crystalline precipitate is separated which is washed

with 5 ml of methyl ethyl ketone and dried to give

the title methanesulfonate galt in g yield of 1.1 g

(0.001466 mole, 90.6%), m.p.: 192-196°C, [13° = +95°
(¢ = 1, dichloromethane-
-methanol 1:1).

Example 32

Preparation of 2-bromo-&-ergocryptine
Following the process of Example 30, 1 g
of a-ergocryptine phosphate is brominated with 2.0 ml
of trimethylbromosgilane. After isolating, the title
basé‘ié-obtained in g yield of 0.9 g (0.001359
mole, 91.5%), m.p.: 218°C, [15° = -195° (c = 1,
dichlorémetbane). | |

Example_33‘
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Preparation of 2-bromo-&-ergocryptine

9.1 ml of trimethylbromogilane are added to
1000 ml of anhydrous dimethylsulfoxide and the solution
ig gstirred at room temperature for 15 minutes,
then 10 g of a base mixture of &-ergocryptine and
ergogine are added, which contains 64.2% of -
-ergocryptine base, 28.,46% of ergosine base, 2.78%
of &-ergocryptinine base and 1.96% of ergosinine
base. After stirring for 20 minutes, the mixture is
poured into 5 litres of ice-water and the pH ig
made alkaline up to a value of 8 to 9 by adding
aqueoug ammonia. The mixture ig extracted 3 times
with 500 ml of dichloromethane each, the organic
phases are combined and washed 3 times with 200 ml
of 10% gedium chloride solution each. The dichloro-
methane phase is dried over anhydroug codium sulfate,
filtered énd evaporated under reduced pressure. The
regidue is purified on a Kiesgselgel colummn by using
ethyl acetate as eluant to give the title compound
in a yield of 6.3 g (0.00967 mole, 87%)(as calculated
for the gtarting base mixture), m.p.: 21800; as
well as 2.9 g (0.0046 mole, 89%) of 2-bromoergosine,
m.p.: 183-185°C.

Example 34

Preparation of 2-bromo-a-ergocryptine

Iﬁv‘:»
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Following the process of Example 33, 10 g of
a mixture of &-ergocryptine phosphate and ergosine
phosphate (containing 48.9% of d-ergocryptine base,
1.9% of &a-ergocryptinine base, 28.2% of ergosine
base and 1.3% of ergosinine base) is brominated
with 20 ml of trimethylbromogilane and the title
compound is isolated in a yield of 4.7 g (0.007243
mole, 85%),m.p.: 218°¢ [&]%O = -195° (¢ = 1,

dichloromethane).

Example 35

Preparation of 2-bromo-&-ergocryptinine

Following the procegs of Example 30, 1 g of
&~ergocryptinine base ie brominated with 1.4 ml of
trimethylbromosilane. The title compound is icolated
in a yield of 1.0 g (0.00151 mole, 87%), m.p.:
173-184%C, [w15° = +143° (¢ = 1, chloroform).
Example 36

Preparation of 2-bromo-&-ergocryptinine oxalate

A solution of 0.14 g (1.0l equivalents) of
oxalic acid in 4 ml of ethsnol is added to a solution
of 1 g of 2-bromo-&-ergocryptinine in 10 ml of
ethanol under stirring. The crysgtalline precipitate is
filtered, wagshed and dried to give the title oxalate
in a yield of 0.9 g (89%), m.p.: 183-185°C,

(¢ =1, pyridine).
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Example 37

Preparation of 2-bromoergosine

Following the process of Example 30, 1 g of
ergosine is brominated with 1.4 ml of trimethylbromo-
silane. The title compound is isolgted in g yield
of 1.1 g (0.001716 mole, 94%), m.p.: 183-185°C,
[&]%O = -91.6° (¢ = 1, methanol).

Example 38

Preparation of 2-bromoergotamine

Follbwing the procegs of Example 30, 1 g of
ergotamine isg bromingated with 1.4 ml of trimethyl-
bromosilane. The title compound is isolated in a
yield of 1.03 g (0.001564 mole,91%), m.p.: 195-
-197°¢, [&]%O = -163° ( ¢ = 1, chloroform).
Example 39

Yreparation of 2-bromoergc¢crigtine

Pollowing the process of Example 30, 1 g of
ergocrigstine is brominated with 1.4 ml of trimethyl-
bromosilane. The title compound is isolated in a

yield of 1.0 g (0.00146 mole, 89%), [a12° = -189°

(e = 1, chloroform).

Example 40

Preparation of 2-bromoergocornine

: ,z X
o A B b 1 e £ ATV
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Following the process of Example 30, 1 g of
ergocornine is brominated with 1.4 ml of trimethyl-
bromogilane. The title compound is isolated in
a yield of 1.0 g (0.001548 mole, 87%), m.p.:
187—19300, [&]%O = -215° (¢ = 1, chloroform).

Example 41

Epimerization of 2-bromo-e-ergocryptinine

To the solution of 2 g of 2-bromo-s-ergocryptinine

in 9.0 ml of acetone and 1.0 ml of methanol, 0.4 ml
of glacial acetic acid and 0.2 ml of concentrated
phosphoric écid are added gt room temperature under
gtirring. After stirring at 5500 for 3 hours and
after standing at room temperature overnight, the
crystalline precipitate ie filtered, wagshed 3 times
with 10 ml of acetone each and dried to give 2-bromo-
-&—ergocryptine phosphate in a yield of 1.94 g
(0.00258 mole, 74%), m.p.: 191-194°C.

Isoiation of a second crop (second generation)
of 2-bromo-&-ergocryptine phosphate is carried out
as follows:

The mother liquor and the acetone washings are
combined and evaporated under reduced pressure.

Tﬁe regidue is dissolved in 15 ml of 5% tartaric
acid solution, clarified with 0.5 g of activated

charcoal, filtered off and the charcoal is waghed

‘_, r\.]‘;..»_..“. e
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twice with 4 ml of 5% tartaric acid sgolution each.

The pH of the filtrate ig adjusted to a value of

8 to 9 by adding aqueous ammonia, the precipitated

bage iz filtered, washed 3 times with 10 ml of water
.5 each and dried. The epimerization is carried out

as described in Example 41 to give 0.3 g (0.0004

mole, 11.5%) of 2-bromo-s-ergocryptine phosphate.

Example 42

< ° .10 Proparation of 2-bromo-dinhydroergotamine
Teses” Following the procegs of Example 30, 1 g
e of dihydroergotamine base is reacted with

trimethylbromogilane. The obtained product is
recrystallized from acetone to give the title compound
15 in a yield of 0.95 g (0.00143 mole, 83.6%),
R m.p.: 189-199°C.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for halogenation in the 2-position of

ergot alkaloids and their derivatives of the formula I

Q 3 ()

1 X
X stands for a halogen;
R, stands for hydrogen, a C,_, alkyl group, an

acyl group or a substituted acyl group;

R,, R, and R, represent hydrogen, or R, together with
R, or R, together with R, , respectively, forms
an additional chemical bond; and

R, means a hydroxymethyl, methoxycarbonyl or
carboxyl group or a -CH,-OR group, wherein

R is an acyl or substituted acyl group,

or a -CH,X group, wherein
X is a halogen,
or a ~CO-NH(a) group,
R' OH
! H
'
|
C/O\C‘ N‘
0o— C'———N.\C/C.__—O
H/ \ "

(a)
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wherein

R’ is a methyl or isopropyl group and
R" is a benzyl, isopropyl or isobutyl group;
or | : T

R, stands for a methyl group;

R, and R, represent hydrogen and

R, means a hydroxymethyl or a -CH,-OR group, wherein
R 1is a S5-bromonicotinoyl group;

or

R, and R, stand for hydrogen;

R, and R, together form an additional chemical bond; and
R, means a methyl group, '

which comprises using as halogenating agent a system
consisting of dimethylsulfoxide and either, a

trialkylhalosilane or a triarylhalosilane and optionally a
hydrogen halide.

2. A process for the halogenation at the 2-position of
compounds containing the structural moiety (IIa),

(11a)

which comprises using as halogenating agent a system
consisting of an excess of dimethylsulfoxide, 6 to 12

equivalents based on the amount of the starting compounds of
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‘the formula II of a trialkylhalosilane or a
triarylhalosilane and optionally 0.1 to 1.0 equivalent of a
hydrogen halide as calculated for the starting compound to
be halogenated.

3. A process for the preparation of 2-halogenated
ergoline derivatives of the formula (I),
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wherein

X gtands for a halogen;

R1 gstands for hydrogen, a Cl;4alky1 group, an
acyl group or g substituted.acyl group;

R2, R3 and R4 represent hydrogen, or R2 together
with R3 or R3 together with R4, respectively
forms an additional chemical bond; and

R5 means a hydroxymethyl, methoxycarbonyl or

carboxyl group or a -CHZ—OR group, wherein
R ig an acyl or substituted acyl group,
or a —CH2X group,.wherein
X is a halogen,

or a -CO-NH-(a) group,

’

(a)

i

v



25

- 59 -

wherein

R’ ig a methyl or isopropyl group and

R" is a benzyl, isopropyl oxr isobutyl group;
or
R1 stands forra methyl group;
R3 ahd R4 represent hydrogen and
R5 means a hydroxymethyl or a —CH2-OR group, wherein
R igs a 5-bromonicotinoyl group;
or
R1 and R2 gtand for hydrogen;
R3 and R4 together form an additional chemical
bond; and.
R5 means g methyl group,

as well gs their acid addition =alts,

which comprises that a compound of the formula (IT)

wherein _
Ry» Ro RB’ R, and R5 are as defined above with.
the provigeo thathS is different from a -CH2X group,
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or an acid addition salt thereof, or a crude mixture

of ergot alkaloid bages containing geveral compounds

of the formula (II) or a salt of this mixture

a)

oxr

igs halogenated by using a system consisting of di-

methylsulfoxide, a triglkylhalogilane or a
triarylhalogilane and optionally a hydrogen
halide at room temperature and, if desired, the
thug-obtained 2-haloergoline derivative of the
formula (I), wherein Ry» Ry, R3, and 34 gtand

for hydrogen, or R2 together with R3 or R3

together with R,, respectively, forms g chemical

4

bond and R. means a -CH.-OR group (wherein R is

5 2
an acyl or substituted acyl group),

i) is N-acylated or N-formylated; or,
ii) 4if desired, the thus-obtained compound of

the formula (I), wherein R, means a

1
methyl group, R2 gtands for methoxy group,

both R, and R4 are hydrogen and R_. is a

3 5
hydroxymethyl group, are esterified; or,

iii) if desired, the thus-obtained compound of
the formula (I), wherein both Ry

are hydrogen, R2 together with R

and R4

3 forms
a chemical bond and R5 is a methoxycarbonyl

group, 1g hydrolized;

in order to obtain a narrower group of the
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compounds of formula (I), wherein
X stands for a halogen;

R, means an acyl or substituted acyl group as
hereinbefore defined.

R,, R, and R, represent hydrogen, or R, together
with R3 or R, together with R,, respectively,
~form a chemical bond; and

R, stands for a -CH,X group, wherein

X is a halogen.
a compound of the formula (II), wherein R, stands
for hydrogen and R,, Ry, R, and R, are as defined
in variant b) of claim 3 or an acid addition salt
thereof, or a crude mixture cof ergot alkaloid bases
containing several compounds of the formula (II) or
a salt of this mixture is N-acylated or
N-formylated and the thus-obtained N-acyl
derivative is halogenated as described above-under
a)
and if desired, the compounds of the formula (I) obtained in
any step of the above process a) or b) are separated from
another and, if desired, are converted to their acid

addition salts.

4. A process as claimed in claim 3, which comprises
using trimethylchlorosilane, trimethylbromosilane or
trimethyliodosilane as a trialkylhalosilane compound.

5. A process as claimed in claim 3, which comprises
using a triphenylchlorosilane, triphenylbromosilane or
triphenyliodosilane as a triarylhalosilane compound.

e

TR TR T
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6. A process as claimed in claim 3 a) i) and b), which
comprises carrying out the N-acylation by using an acid
anhydride, acyl halide or ketene, preferably by using an
acyl halide.

7. A process as claimed in claim 3 a) i) and b), which
comprises carrying out the N-formylation by using a
formamide derivative in the presence of phosgene or
phosphorus oxyChloride, preferably by using dimethyl-
formamide in the presence of phosphorus oxychloride.

8. A process as claimed in claim 3 a) ii), which
comprises carrying out the esterification by using an active
ester.

9. A process as claimed in claim 8, which comprises
preparing the active ester by the reaction of N-hydroxy-
succinimide with 5-bromonicotinic acid.

10. A process for the preparation of 2-bromo-a-ergo-
cryptine or a pharmaceutically acceptable acid addition salt
thereof by the bromination of a-ergocryptine or
pharmaceutically acceptable acid addition salt thereof or by
the bromination of a crude base mixture containing other
ergot alkaloids in addition to a-ergocryptine or
pharmaceutically acceptable acid addition salts thereof,
which comprises carrying out the bromination by using a
system consisting of dimethylsulfoxide, a trialkyl-
bromosilane or a triphenylbromosilane and optionally
hydrogen bromide at room temperature and, if desired,

‘separating the thus-obtained ergocryptine or converting same

into a pharmaceutically acceptable acid addition salt.




)

e i

- 63 -

11. A 2-halogenated ergot alkaloid whenever prepared by
the process substantially as hereinbefore described or by

the process of any one of claims 1 to 10.
DATED this 23rd day of January, 1990.

RICHTER GEDEON VEGYESZETI GYAR RT

WATERMARK PATENT & TRADEMARK ATTORNEYS,

290 Burwood Road,
HAWTHORN, VIC. 3122.
AUSTRALIA.
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