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Amide I was prepared both by hydration of nitrile 7II under the conditions of ion pair extraction,
and from nitrile II1, via methyl ester X, hydrazide X and azide XI. Ethyl ester X1/ and 2-hydroxy-
ethyl ester XIII of acid VIIT were also prepared. Amide 7 and nitrile ZI7 in rats have a lower
antinidation and antilactation activity than corresponding lower homologues, i.e. amide IT
and nitrile XIV.

In the present paper the synthesis and some biological properties of 3-(D-6-methyl-
-8p-ergolin-I-yl)propanoic acid amide (I) are described. This compound was pre-
pared because its corresponding lower homologue, D-6-methyl-8pB-ergolin-I-yl-acetic

acid amide (Deprenon R; II), displayed distinct antilactation and antinidation
3

activity! 73,

‘We prepared the starting D—6<methy1—8B—(2—cyanoethy])ergoline—[ (IH) from D-6-me-
thyl-8-(2-hydroxyethyl)ergoline-I (IV) (ref.*), which we converted to corresponding
8B-(2-methanesulfonyloxyethyl)- (V) or 8p-[2-(p-toluenesulfonyloxy)ethyl]-com-
pound (VI), respectively. These were reacted with sodium cyanide in dimethyl
sulfoxide to give nitrile III. The preparation of this compound has been described
earlier® by reaction of p-6-methyl-8B-bromomethylergoline-I (VII) with acetonitrile
in the presence of n-butyllithium in tetrahydrofuran at —60°C®. When reproducing
this procedure we found that it gives the required nitrile in a very low yield only.

Amide I was prepared in two ways. In the first case (procedure 4) we converted
nitrile 117 directly to amide I by hydration of the nitrile group in a two-phase system
composed of aqueous pyridine and an aqueous phase saturated with tetraalkyl-
amonnium base, under refluxing and stirring and under nitrogen, i.e. using a method
which we used for the preparation of similar amides®. In the second case (procedure B)
we started with 3-(p-6-methyl-8B-ergolin-I-yl)propanoic acid (VIII) or its potassium
salt which we prepared on alkaline hydrolysis of nitrile 17 with methanolic potassium
hydroxide. Amide I was then obtained via the methyl ester IX, hydrazide X and azide
XI, which was not characterized in detail, by its reaction with a concentrated aque-
ous ammonia solution.

* Part LXVI in the series Ergot Alkaloids: Part LXV: This Journal 47, 1757 (1982).
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In addition to the above mentioned substance we also prepared ethyl ester XII
and 2-hydroxyethyl ester XIII from the same acid. The properties of compounds I,
1LV, VI, IX, X, XII and XIII are given in Table I.

The evaluation of antinidation and antilactation effects, manifested by the inhibi-
tion of the secretion of adenohypophyseal prolactin, was carried out on Wistar rats
(Kondrovice) with amide I' and nitrile 111, using the described methods®”. Amide I
displayed a 100% antinidation effect in a 5 mgfkg p.o. dose,nitrile I11 in the same dose
in 60% of animals only. Both substances show only a negligible antilactation activity
with a 1 mg/kg dose administered p.o. Hence, the activities of the substances tested
are substantially lower than the activities of corresponding lower homologues, i.e.
amide’ ~3 (II) or p-6-methyl-8B-cyanomethylergoline-I (X1V) (ref.®).

H,, CH.CH:R

NCH,
H
HN

I, R = CONH, VI, R = 080,CgH,-p-CHj II, R = CONH,
I, R = CN VI, R = COOH VII, R = Br
IV, R = OH IX, R = COOCH, XIV, R= CN

¥, R = 0S0,CH, X, R = CONHNH,

XI, R = CON,4

XII, R = CO,C,H;
XII, R = CO,CH,CH,0H

EXPERIMENTAL

The melting points were determined on a Kofler block and they are not corrected. Samples for
analysis were dried over P,O5 at 27 Pa and a temperature close to their melting point. The infrared
spectra (v, cm”~ ) were recorded in KBr pellets (compounds I, V, VI and X) or in CHCI3 (com-
pounds 111, IX, XII and XIII) on a Perkin~Elmer 577 instrument, the 'H NMR spectra in C*HCl,
on a Tesla BSC 487 (80 MHz) spectrometer; the values d are given in ppn. The specific rotations
values were determined on a Perkin-Elmer 141 polarimeter and they correspond to substances
free of solvents. The purity of the compounds was checked by thin-layer chromatography on silica-
gel (Silufol UV,s,, Kavalier) in benzene—dioxane-ethanol-ammonia (5:4:1:0-5). The sub-
stances were detected by spraying the chromatogram with a 0-5% 4-dimethylaminobenzaldehyde
solution in cyclohexane and exposure to hydrogen chloride vapours. The melting points and
further data on the properties of the substances are given in Table 1.

D-6-Methyl-8B-(2-methanesulfonyloxyethy ergoline-I (V)

A mixture of 2:02 ml (0-026 mol) of methanesulfony! chloride and 60 ml of pyridine was added
dropwise and under nitrogen, at 20°C, to a suspension of 2:7 g (0:01 mol) of compound v
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in 70 ml of pyridine. After 1 h standing the mixture was poured into 500 ml of a saturated sodium
hydrogen carbonate solution, then diluted with 2 000 ml of water and allowed to stand at ++5°C
overnight. The separated product was crystallized from ethanol.

TaBLEI
Derivatives of 3-(p-6-methy!-88-ergolin-I- yl)propanmc acid

Compound M.p.,°C [213° Formula Calculated/Found
R ield, % ¢, pyridine mol.weight

(yield, %) (¢, py )| ght) wC 4H %N

" 222223 —927 CgH,3N;0 7270 779 1413
CONH, @7’ (0-2) (297-4) 7192 799 1393
e 221223 —97-3 C,gH, N, 7738 758 1504

CcN (98) (0°5) (279-4) 7716 781 1494
yd 144— 146 —89-9 C gHp4N,80;  — — 8-04
0S0,CHj, (83) (0°5) (348:5) 7-82
vre 129—130 — 484 C,4H,5N,805 6790 665 660
0S0O,C¢H,-p-CH; (23) 0-2) (424-6) 6769 665 671
x5 191—192 —983 C,oH,4N,0, 7305 774 897
CO,CH,4 (81) 0-2) (312-4) 72:93 7-89 8-87
X9 176—177 —950 CigHpuNLO 6920 774 1793
CONHNH, (39) 0-2) (312:4) 69-48 7717 1745
xi" 156-— 158 —955 C,oH,6N,0, 7359 803 858
COOC,H, (62) 0-2) (326-4) 73-60 8:05 8:69
xurt 170—171 —835 CyoHy6N,05 70115 765 818
COOCH,CH,0H (63) 0-2) (342-4y 70-12 7-62 807

9 IR spectrum: 3380 (NH, NH,), 1660 (CO, amide); YH NMR spectrum: 6 10:40 (bs, 1 H,
N¢y—H), 6:70—7-20 (m, 4 H, ArH), 650 (bs, 2 H, —CONH,;), 230 (s, 3 H, N—CH3); b yield
by procedure A4; yield by procedure B from nitrile 1/7: 27%; ¢ IR spectrum: 3 470 (NH), 2 240 (CN);
1H NMR spectrum: & 1060 (bs, 1 H, N(,)—H), 6:70—7-20 (m, 4 H, ArH), 2:60 (t, J = 7-5 Hz,

2 H, —CH,CN), 230 (s, 3 H, N—CH;); 4 IR spectrum: 3420 (NH), 1 340 (SO,); 'H NMR
spectrum: & 10-45 (bs, 1 H, Ny;y—H), 670—720 (m, 4 H, ArH), 4:30 (t, J = 7:0, Hz, 2 H,
—CH,—O0--); calculated: 9-20% S, found: 9-25% S; ¢ IR spectrum: 3 420 (NH), 1350 (SO,);
calculated: 7-55% S, found: 7-51% S; /IR spectrum: 3470 (NH), 1723 (CO, ester); 'H NMR
spectrum: 6 8:22 (bs, 1 H, N(;,—H), 6:70—7-20 (m, 4 H, ArH), 3-68 (s, 3 H —CO,CHjy), 248
(5,3 H, N—CH;); ? IR spectrum: 3 480, 3400 (NH, NH,), 1 650 (CO, amlde), H NMR spectrum:
51040 (bs, 1 H, N(y—H), 8:85 (bs, 1 H, —CONH—), 6-70—7-20 (m, 4 H, ArH), 3 75 (bs, 2 H,
—NHNH,), 230 (s, 3 H, N— CHS), IR spectrum: 3470 (NH), 1720 (CO, ester); 'H NMR
spectrum: ¢ 830 (bs, 1 H, N(“fH), 670--7-20 (m, 4 H, ArH), 414 (g, /= 70 Hz, 2 H,
—CO,CH,—), 2442 (s, 3 H, N—CHy), 125 (t, J= 7, Hz, 3 H, —CO,CH,CH,); ' IR spec-
rum: 3 470 (NH), 1 720 (CO, ester).
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D-6-Methyl-88-[2-(p-toluenesulfonyloxy)ethyllergoline-I (V1)

A mixture of 2:7 g (0-01 mol) of compound IV (ref."), 135 ml of pyridine and 9 g (0-47 mol)
of p-toluenesulfonyl chloride was stirred at 20°C under nitrogen for 4 h. After 24 h standing
at room temperature the mixture was poured into 45 ml of water, alkalized with a saturated
sodium hydrogen carbonate solution, diluted with 1 800 ml of water and allowed to stand at 5°C
overnight. The separated product was crystallized from methanol.

p-6-Methyi-8-(2-cyanoethyljergoline-1 (Z1)

A mixture of 3-48 g (0-01 mol) of compound ¥ and 3 g (0-16 mol) of sodium cyanide in 50 m}
of dimethyl sulfoxide was heated at 130°C under stirring for 2-5 h (under nitrogen). After cooling
it was poured into 140 ml of water and then allowed to stand at 5°C overnight. Crystallization
was carried out from ethanol. Nitrile 7II was prepared in a similar manner from compound V1.

Methy! 3-(p-6-methyl-8B-ergolin-I-yl)propanoate (1X)

A mixture of 2-79 g (0-01 mol) of nitrile 711, 10 g (0-18 mol) of potassium hydroxide, 44 ml
of ethano! and 11 ml of water was refluxed under nitrogen for 22 h. After 20 h standing at 5°C
the separated potassium salt of acid VIII was filtered, washed with ethanol and suction-dried.
It was suspended in 50 ml of methanol containing 2 g of hydrogen chloride. The mixture was
refluxed under nitrogen for 2 h, then evaporated in a vacuum and the residue dissolved in 300 m}
of water. After alkalization of the solution with a saturated sodium carbonate solution the
separated product was filtered off under suction, washed with water, dried at 50°C, purified
by chromatography on a silica gel column (Merck) in benzene with 10% of methanol, and crystal-
lized from acetone.

Hydrazide of 3-(D-6-methyl-8B-ergolin-I-yl)propanoic Acid (X)

A mixture of 3-12 g (0-01 mol) of ester X and 44 ml of 1009 hydrazine hydrate was refluxed
under nitrogen for 3 h. After 20 h standing at room temperature the separated hydrazide was
filtered off under suction, washed with water, dried and crystallized from a mixture of pyridine,
ethanol and water.

Amide of 3-(p-6-methyl-8B-ergolin-I-yl)propanoic Acid (1)

A) Tetraethylammonium bromide 11:6g (55 mmol) and a solution of 3-08 g (55 mmol)
of potassium hydroxide in 26 ml of water were added to a solution of 1-12 g (4 mmol) of nitrilc I1J
in 52 ml of pyridine and the mixture was refluxed under nitrogen for 7 h. After cooling and dilution
with 40 ml of water the mixture was extracted with 100 ml of chloroform, the extract was eva-
porated and the residue disolved in a mixture of benzene and 20% ethanol. This solution was then
chromatographed on a silica gel column (Merck) using the same solvent mixture. Final purifica-
tion of the substance obtained was done by crystallization from a mixture of ethanol, pyridine
and water.

B) A 5-1 ml of IM-NaNO, solution was added dropwise and under stirring and cooling (0°C)
to a solution of 1-6 g (5:1 mmol) of hydrazide X in a mixture of 15 ml of dimethyf{formamide and
15 m} of acetic acid. After 15 min standing at 0°C the mixture was poured into 500 ml of water
and alkalized with solid sodium carbonate. The separated azide XT was filtered off under suction
and dried and then mixed with an excess of concentrated aqueous ammonia. After 20 h standing
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at room temperature the separated amide was washed with water, dried and submitted to chro-
matography on a silica gel column (Merck) using benzene <209, ethanol for elution. The product
obtained was crystallized from a mixture of pyridine, ethanol and water. The product obtained
was identical with that prepared under A).

Ethyl- (XII) and 2-Hydroxyethyl-3-(p-6-methyl-8B-ergolin-I-yl) propanoate (X1II)

A mixture of 2:79 g (0-01 mol) of nitrile /1, 10 g (0-18 mol) of potassium hydroxide, 44 mi
of ethanol and 11 ml of water was refluxed under nitrogen for 22 h. After dilution with 135 ml
of water and acidification with glacial acetic acid to pH 5 and standing overnight in a refrigerator
the product (acid VIII, m.p. 296 to 298°C) was filtered and suction-dried (3:01 g). It was used
for the preparation of ester XII or XIII, respectively, without further purification. A mixture
of 0-5 g (1-68 mmol) of acid VIII, 1 g of p-toluenesulfonic acid and 50 ml of ethanol (for the
preparation of ester XII) or 50 ml of ethylene glycol (for the preparation of ester XIIT) was
heated on a water-bath at 50°C under stirring. After standing overnight at room temperature
the mixture was poured into 200 ml of water, alkalized with 5 ml of concentrated aqueous am-
monia and extracted with chloroform. The extract was washed with water and dried over sodium
sulfate. The residue was purified by chromatography on a silica gel column (Merck) in benzene
-+ 10%; of ethanol, and then crystallized from acetone.

The pharmacological evaluation of compounds 1 and 111 was carried out by Drs K. ReZdbek,
M. Seda and M.. Auskovd. The analyses were carried out by Mrs M. Komancovd and Mr K. Havel
of the analytical department (head Dr J. Kérbl), the polarimetric measurements by Miss H. Bezdé-
kovd, the determination and the interpretation of the IR spectra by Dr J. Vachek, and of the
'H NMR spectra by Dr J. Holubek of the physico-chemical department (head Dr B. Kakdé) of our
Institute.
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