
solution evaporated in a vacuum. The oily  g) 2 - azidocarbonyl - 2 -
methyl - 5 - benzyl-     residue is taken up in methylene chloride, the
l0b - hydroxy - 3,6 - dioxo - octahydro-     solution washed a number of
times with water    oxazolo[3,2 - a]pyrrolo[2,1 - c]pyrazine.     and
dried  over sodium  sulphate. After    12 g of 2 - chloroformyl - 2 -
methyl - 5- 5  evaporation of the solvent a colourless oil  benzyl - lOb -
hydroxy - 3,6 - dioxo - octa-  65     results from which the 2 - carbethoxy
- 2-  hydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-     methyl - 5 - benzyl -
10b - hydroxy - 3,6-  pyrazine are dissolved in 500 cc of acetone     -
dioxo - octahydro - oxazolo[3,2 - a]pyrrolo-  and a solution of 2.58 g of
sodium azide in 8     [2,1 -c]pyrazine, isomer B, crystallizes upon  cc of
water is added dropwise whilst stirring.     the addition of a little ethyl
acetate. Melting  The reaction mixture is then stirred vigorously  70
point 202-204, [[err]][err]=-35[err]  (c= 1 in  for 1 hour, the solution
evaporated in a     pyridine). The  mother liquor  is  again  vacuum, the
residue stirred into 100 cc of     evaporated so that an oil forms and
recrystal-  water and the aqueous solution extracted with     lized from a
little ethyl acetate. Isomer A,  methylene chloride. After evaporation of
the 15  melting point 135-136[err], [[err]][err]=-34[err] (c=   solvent the
2 - azidocarbonyl - 2 - methyl-  75     0.2 in pyridine).
5 - benzyl - 10b  - hydroxy - 3,6 - dioxo-
octahydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-
pyrazine results. Isomer A: melting point     e) 2 - carboxy - 2 - methyl -
5 - benzyl-  approximately 100[err] (decomposition), [[err]][err] =
lOb - hydroxy - 3,6 - dioxo - octahydro-  -42[err] (c=0.3 in pyridine).
Isomer B: melt-  80        oxazolo[3,2 - [err]]pyrrolo[2,1 - c]pyrazine.
ing point approximately 130[err] (decomposition), 20    65 cc of a 1 N
sodium hydroxide solution  [[err]][err]= +24[err] (c=1 in CHCl[err]).
are added to 10 g of 2 - carbethoxy - 2-     methyl - 5 - benzyl - lOb -
hydroxy - 3,6-  h) 2 - isocyano - 2 - methyl - 5benzyl - lOb-     dioxo -
octahydro - oxazolo[3,2 - a]pyrrolo-    hydroxy - 3,6 - dioxo - octahydro -
oxazolo-     [2,1 - c]pyrazine. The clear solution is left to    [3,2 -
a]pyrrolo[2,1 - c]pyrazine (isomer 85 25  stand at room temperature- for
two hours and    B). 



65 cc of a 1 N hydrochloric acid are added    193 mg of 2 - azidocarbonyl -
2 - methyl-     whilst cooling with ice and the mixture left  5 - benzyl -
lOb - hydroxy - 3,6 - dioxo-     to crystallize at 0[err]. 2 - carboxy - 2
- methyl-  octahydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-     5 - benzyl -
lOb - hydroxy - 3,6 - dioxo-  pyrazine are heated in 2 cc of toluene for 4
90 30  octahydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-  minutes to 130[err]
with the formation of nitro-     pyrazine results. Isomer A: melting point
gen. Upon cooling the 2 - isocyano - 2-     l20-122[err],
[[err]][err]=[-10[err]. (c=0.2 in pyri- methyl - 5 - benzyl - lOb - hydroxy
- 3,6-     dine). Isomer B: melting point 201-202[err]  dioxo- octahydro
oxazolo[3,2 - alpyrrolo-     (decomposition), [[err]][err]=-42[err] (c= 1
in pyri-  [2,1 - c] pyrazine crystallizes from the solu-  95 35  dine).
tion in an almost quantitative yield. Melting
point 153-154[err]  in  an  evacuated  tube.
[[err]][err]=+45[err] (c=1 in CHCl[err].).     f)2 - chloroforyl - 2 -
methyl - 5 - benzyl-        l0b - hydroxy - 3,6 - dioxo - octahydro-  a) 2
- benzylcarbamoyl - 2 - methyl - 5-        oxazolo[3,2 - a]pyrrolo[2,1 -
c]pyrazine.  benzyl - 10b - hydroxy - 3,6 - dioxo- 100        1.115 g of
sodium and then 17.4 g of 2-    octahydro  -  oxazolo[3,2  -  a]pyrrolo- 40
carboxy- 2 - methyl - 5 - benzyl - 10b-    [2,1 - c]pyrazine.      hydroxy
- 3,6 - dioxo - octahydro - oxazolo-    872 mg of 2 - isocyano - 2  methyl-
5    [3,2 - a]pyrrolo[2,1 - c]pyrazine are dissolved  benzyl - 10b -
hydroxy - 3,6 - dioxo - octa-    in 224 cc of absolute methanol whilst
cooling  hydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]- 105    with ice until
the solution is clear and the  pyrazine in 5 cc of absolute benzyl alcohol
are 45  solution is then evaporated to dryness in a  heated for 5 minutes
to 130[err] accompanied by     vacuum. The residue is dried in a high
vacuum  a strong evolution of nitrogen. The excess     for 1 hour at
100[err] and suspended in 150 cc  benzyl alcohol is subsequently evaporated
in a     of oxalyl chloride whilst cooling with ice and  high vacuum  and
the residue recrystallized  110     the dispersion then stirred well at 0
for half  from ether. Isomer A: melting point 172- 50  an hour and at room
temperature for 1 hour.  174[err], [[err]][err]=-4[err] (c=0.3  in
pyridine).      The excess oxalyl chloride is then distilled off  Isomer
B:  melting  point  224-225[err],      in a vacuum, the residue taken up in
absolute  [[err]][err]= -45[err] (c=l in pyridine).      methylene
chloride, the solution filtered, again      evaporated to dryness and the
resulting 2-   j) 2 - amino - 2 - methyl - 5 - benzyl - l0b- 115 55
chloroformyl - 2 - methyl - 5 - benzyl - l0b-    hydroxy - 3,6 - dioxo -
octahydro - oxazolo-      hydroxy - 3,6 - dioxo - octahydro - oxazolo-
[3,2 - a]pyrrolo[2,1 - c]pyrazine chloro-      [3,2 - a]pyrrolo[2,1 -
c]pyrazine recrystal-    hydrate. 



lized from ether. Isomer A: melting point    A solution of 11 g of 2 -
benzyl - carb-      125-126[err]. Isomer B: melting point 173-  amoyl - 2 -
methyl - 5 - benzyl - l0b- 120 60  174[err], [[err]][err] =+14[err] (c=0.5
in CHCl[err]).       hydroxy - 3,6 - dioxo - octahydro - oxazolo-
6                                       1,011,112       [3,2 -
a]pyrrolo[2,1 - c]pyrazine in 200 cc  added whilst stirring. The resulting
solutions      of a mixture of equal parts of methanol and  of the
anhydride is immediately used for fur-      methylene chloride containing 8
cc of a  ther reaction.                                   65
methanolic hydrochloric acid (360 mg HCl  5  per cc) is added to a
suspension of 24 g of      n) 9,10-dihydro-(+)-ergotamine.      5%
pre-hydrogenated palladium on aluminum    1 g of 2 - amino - 2 - methyl - 5
- benzyl-      oxide in 96 cc of absolute methanol contain-  10b - hydroxy
- 3,6 - dioxo - octahydro-      ing 40 cc of methylene chloride. The
reaction  oxazolo[3,2 - a]pyrrolo[2,1  - c]pyrazine      mixture is shaken
for 45 minutes at room   chlorohydrate (isomer A) and 1 g of 9,1- 70 10
temperature in an atmosphere of hydrogen,  dihydro - (+) - lysergic acid
chloride hydro-     540 cc of hydrogen being used. The catalyst  chloride
are suspended in 50 cc of a mixture     is filtered off from  the resulting
colourless  of chloroform and tertiary butanol (3:1) and     solution, the
mixture evaporated in a vacuum   a solution of 1.6 g of tributyl amie in 50
and the residue taken up in ether, the chloro-  cc of the same solvent
mixture is added drop-  75 15  hydrate of the amine precipitating as an
wise, the mixture is stirred at room tempera-     amorphous powder. The
latter is washed three  ture for 15 minutes, the solvent evaporated in
times with absolute ether and then dried over  a vacuum, the residue
diluted with ethyl     phosphorus pentoxide. The hydrochloride of  acetate
and the organic phase shaken with a     the 2 - amino- 2 - methyl- 5 -
benzyl-  5% acetic acid. The acid, aqueous solution  80 20  10b - hydroxy -
3,6 - dioxo - octahydro-  is made alkaline with NaHCO[err] and extracted
oxazolo[3,2  - a]pyrrolo[2,1  - c]pyrazine  with ethyl acetate, the
solution dried over 



chlorohydrate results. Isomer A:  melting  sodium sulphate and evaporated.
By chromato-     point range 170-183. Isomer B: melting  graphing the
evaporation residue on alminium     point 131-133[err] (decomposition)
(amorphous,  oxide and crystallization from aqueous acetone  85 25  light
yellow, hygroscopic powder).           9,10 - dihydro - (+) - ergotamine
results in                                                   the form of
prisms having a melting point of      k) (+)-lysergic acid chloride
hydrochloride.   239-240, [[err]][err]0=-63[err] (c=0.2 in pyri-      536
mg of (+)-lysergic acid are finely  dine).      suspended in 10 cc of
freshly distilled phos-      phorus oxychloride and 416 mg of finely
o) (+)-ergotanine.               90 30  pulverized, freshly  sublimated
phosphorus    The (+)-ergotamine is obtained in the     pentachloride are
added thereto whilst stir-  shape of prisms from 570 mg of 2-amino-2-
ring. The reaction mixture is shaken for 2  methyl - 5 - benzyl - lOb -
hydroxy - 3,6-     minutes at room temperature, then heated to  dioxo -
octahydro - oxazolo[3,2 - a]pyrrolo-     90[err] and left at this
temperature for 2 minutes.  [2,1 - c] pyrazine chlorohydrate (isomer A) 95
35  The   phosphorus  oxychloride  is  then  and 570 mg of (+)-lysergic
acid chloride     evaporated off in a water jet vacuum and the
hydrochloride in a manner analogous to that     remaining powder dissolved
twice in n-hexane  described in sub-section n). Melting point     and the
solvent again evaporated in a vacuum,  approximately 180[err],
[[err]][err]=-158[err] (c=0.5     so as to remove the volatile impurities
in chloroform). 40  azeotropically. The (+)-lysergic acid chloride
hydrochloride resulting as a light grey crystal-   p) A stereoisomer
alkaloid of dihydro-(+)-     line powder has a melting point of
310-315[err]              ergotamine.     in an evacuated tube.
10 g of 9,10 - dihydro - (+) - lysergic
acid chloride hydrochloride are dissolved in      l)
9,10-dihydro-(+)-lysergic acid chloride.   150 cc of pyridine at -30[err]
and 8 g of 2- 105 45    The hydrochloride of 9,10 - dihydro - (+)-  amino -
2 - methyl - 5 - benzyl - 10b-     lysergic acid chloride having a melting
point  hydroxy - 3,6- octahydro - oxazolo[3,2 - a]- dioxo-     of
325-330[err] (decomposition) is produced  pyrrolo[2,1 -  c]pyrazine
hydrochloride-     from 9,10 - dihydro - (+) - lysergic acid in  (isomer B)
are added. The mixture is slowly-     a manner analogous to that described
in sub-  heated to room temperature and then stirred 110 50  section k).
for a further hour. The solvent is evaporated
in a vacuum and the residue divided between         m) (+) - lysergic acid
sulphuric acid  methyl chloride and a sodium  bicarbonate
anhydride.                  solution. The evaporation residue of the 



212 mg of lithium hydroxide are added to  organic phase is purified by
chromatography  115     a solution of 1.43 g of (+)-lysergic acid  on
aluminium  oxide using chloroform  con- 55  monohydrate in 50 ml of
methanol and the  maining increasing quantities of alcohol. A frac-
solvent is evaporated in a vacuum. The residue  tion which crystallizes
from  acetone in the     is dissolved in 100 ml of anhydrous dimethyl
shape of colourless needles having a melting     formamide, half the
solvent is distilled off for  point of 190-198[err] is eluted with
CHCl[err] 120     the purpose of the azeotropic removal of the  containing
1%  of alcohol. [[err]][err]= - 51[err] 60  remaining water, the resulting
anhydrous solu-  (c=1 in pyridine). This base having an     tion is cooled
to 0[err] and 10 ml of a 1 molar  empirical formula of
C[err]H[err]O[err]N[err] is a stereo-     solution of SO[err] in dimethyl
formamide quickly  isomer of dihydro - (+) - ergotamine.               q)
(+)-ergotamine.               cyclized in a vacuum  at 120[err] during the
The solution of the (+)-lysergic acid sul-  course of 2[err] hours to yield
L - leucyl - L- 65     phuric acid anhydride in dimethyl formamide
proline-lactam. The crude product is crystal-     obtained according to
sub-section m) is cooled  lized by heating and then purified by recrystal-
5  to 0[err] and a suspension of 7 g of 2-amino-2-  lization from ethyl
acetate to yield L-leucyl-     methyl - 5 - benzyl - lOb - hydroxy - 3,6-
L-proline-lactam. having a melting point of     dioxo - octahydro -
oxazolo[3,2 - a]pyrrnlo-  144-146[err]. [[err]][err]=+91.4[err] (c=l in
water). 70     [2,1 - c]pyrazine chlorohydrate (isomer A) in     30 cc of
dimethyl formamide is added. 5 ml  c) 2 - (2 - benzyloxy - 2 - methyl - 0 -
ethyl- 10  of tributyl amine are added dropwise at 0[err],    malonyl) -
1,4 - diketo - 3 - isobutyl-     the mixture is stirred for a further 10
minutes    octahydro - pyrrolo[1,2 - a]pyrazine.     at 0[err], 100 ml of
water and 50 ml of a    10,5 g (50 millimol) of L - leucyl - L-
saturated aqueous sodium chloride solution are  proline-lactam are
suspended in 6 ml of abso-  75     subsequently  added  and  the
ergotamine  lute dioxane, 3.95 g (50 millimol) of absolute 



15  extracted by shaking 10 times, each time  pyridine are first added and
then 13.5 g (50     with 50 ml of ethyl acetate. The combined  millimol) of
2 - methyl - 2 - benzyloxy-     ethyl acetate extracts are shaken 5 times,
malonic acid ethyl ester chloride. The mixture     each time with 50 ml of
a 50%  aqueous  is then heated to 70[err] for 1[err] hours whilst stir-  80
acetic acid solution, the combined aqueous  ring. After cooling, the
reaction mixture is 20  extracts made alkaline with NaHCO[err] and  diluted
with ether and ice cold 2 N HCl, is     again  extracted  with  ethyl
acetate. The  then extracted with ice water in a NaHCO[err]     organic
phase is dried over sodium sulphate  solution and again with ice water. The
ethereal     and evaporated. By chromatographing the  solutions are dried
thoroughly with NaS0[err]  85     evaporation residue on aluminium oxide
and  and the solvent carefully removed. 20.5 g of 25  crystallization from
aqueous acetone, pure  a honey-like, unstable crude product, which
ergotamine results in the shape of prisms  eventually crystallizes, results
as a residue.     having a melting point of 180[err].           Melting
point undefined at approximately
80[err].                                      90
EXAMPLE 2.              ERGOSINE AND ERGOSININE           d ) 2 -
ethoxycarbonyl - 2 - methyl - lOb- 30  a) N- carbobenzoxy - L - prolyl - L
- leucine    hydroxy - 5 - isobutyl - 3,6 - dioxo-
methylester.                    octahydro  -  oxazolo[3,2  -  a]pyrrolo-
A solution of 45 g (0.22 mol) of dicyclo-    [2,1 - c]pyrazine.
hexyl-carbodiimide in 50 ml of absolute ether   20.5 g of crude 2 - (2 -
benzyloxy - 2-  95     is added dropwise to a solution of 29 g (0.2  methyl
- 0 - ethyl - malonyl) - 1,4 - diketo- 35  mol) of L-leucine methylester
and 50 g (0.2  3 - isobutyl - octahydro - pyrrolo - [1,2 - a]-     mol) of
N-carbobenzoxy - L - proline in 50  pyrazine are hydrogenated in 250 ml of
fine     ml of methylene chloride and 100 ml of  spirit with 10 g of a
palladium on activated     absolute ether whilst stirring at 20[err].
Subse-  charcoal (5% by weight Pd) as catalyst at 20 100     quently the
reaction mixture is heated to the  and at normal pressure. After 20 hours
the 40 boil at reflux for one hour. The excess dicyclo- theoretical
quantity of hydrogen is taken up     hexyl - carbodiimide is decomposed
with 2  whereupon the hydrogenation ceases. The     ml of glacial acetic
acid and the separated  catalyst is filtered off and the solvent removed
dicyclohexyl urea filtered off. The filtrate is  in a vacuum. The 15.5 g of
oily residue 105     first washed with a NaHCO[err] solution and
crystallizes upon standing. 2 - ethoxycarbonyl- 45  then with water, dried
with Na[err]SO[err] and the  2 - methyl - 10b - hydroxy - 5 - isobutyl-
solvent removed. The crude product which  3,6 - dioxo - octahydro -
oxazolo[3,2 - a]-     results is crystallized from benzene/heptane
pyrrolo[2,1 - c]pyrazine is recrystallized from 



and yields N - carbobenzoxy - L - prolyl - L-  isopropyl ether/heptane in
the form of rod- 110     leucine methyl ester in the form of colour-  like
crystals having a melting point of 100- 50  less pointed rodlets having a
melting point  101[err]. [[err]][err]=-21[err] (c=l in ethanol).     of
76-77[err].                                                    e) 2 -
carboxy - 2 - methyl - 10b - hydroxy-      b) 3- isobutyl - 1,4 - dioxo -
octahydro-  5 - isobutyl - 3,6 - dioxo - octahydro-
pyrrolo[1,2 - a]pyrazine.          oxazolo[3,2 - a]pyrrolo[2,1 -
c]pyrazine.  115        69 g (0.183 mol) of N - carbobenzoxy - L-    153 g
of crude 2 - ethoxycarbonyl - 2- 55  prolyl - L - leucine methyl ester are
hydro-  methyl - 10b - hydroxy - 5 - isobutyl - 3,6-     genated in 750 ml
of absolute methanol with  dioxo - octahydro - oxazolo[3,2 - a]pyrrolo-
25 g of prehydrogenated palladium catalyst on  [2,1 - c]pyrazine are
dissolved in 10 ml of     aluminium oxide (5% by weight Pd) at room
methyl alcohol and 100 ml of 1 N NaOH  120     temperature and normal
pressure. After three  solution added whilst cooling. The mixture is 60
hours the taking up of hydrogen is cm    left to stand for 2[err] hours at
20[err] and is then     pleted, the catalyst filtered off and the solvent
extracted twice with ether so as to remove     removed in a vacuum. 41.8 g
of oily L-prolyl-  the non-saponified components, the aqueous     L -
leucine - methyl ester result and this is  methanolic solution is then
filtered through  125                             8        active charcoal
and the filtrate acidified with  in 30 ml of absolute chloroform for 1[err]
hours,     60 ml of 2 N HCl. The resulting crystalline  the volatile
components of the reaction mix-     2 - carboxy - 2 - methyl - lOb -
hydroxy-  ture removed in a vacuum and the residue  65     5 - isobutyl -
3,6 - dioxo - octahydro-  recrystallized from methylene chloride/ethyl  5
oxazolo[3,2 - a]pyrrolo[2,1 - c]pyrazine is  acetate, yielding crystalline
2-benzyloxycar- .      recrystallized  a  number  of times from   bonyl -
amino - 2 - methyl - lOb - hydroxy-      methanol, yielding colourless
needles having  5 - isobutyl - 3,6 - dioxo - orahydro- 



a melting point of 192-193[err]. [[err]][err]=   oxazolo[3,2 -
a]pyrrolo[2,1 - c]pyrazine in  70      -25.5[err] (c=l in pyridine).
the form of rodlets having a melting point
of 212-213 (decomposition). [[err]][err]=+ 10  f) 2 - chlorocarbonyl  2 -
methyl - l0b-   19.1[err] (c=2 in ethanol).        hydroxy - 5- isobutyl -
3,6 - dioxo-        octahydro  -  oxazolo[3,2  -  a]pyrrolo-  i) 2 - amino
- 2 - methyl -10b- hydroxy-        [2,1-c]pyrazine.
5 - isobutyl- 3,6 - dioxo - octahydro- 75        9.8 g (30 millimol) of
finely pulverized   oxazolo[3,2 - a]pyrrolo[2,l - c]pyrazine 15  2 -
carboxy - 2 - methyl - lOb - hydroxy - 5-    hydrochloride.     isobutyl -
3,6 - dioxo - octahydro - oxazolo-    1.0 g (2.3 millimol) of 2 -
benzyloxycar-     [3,2  - a]pyrrolo[2,1  - c].pyrazine dried  bonyl - amino
- 2 - methyl - 10b - hydroxy-     in a high vacuum  and 18.7 g of freshly
5 - isobuyl - 3,6 - dioxo. - octahydro-  80     sutblimed  finely
pulverized phosphorus  oxazolo[3,2 - a]pyrrolo[2,l - c]pyrazine in 20
pentachloride  are  suspended  in  200  ml  75 ml of methanol containing
7.4 millimol of     of absolute  ether and  stirred  well for  gaseous HCl,
is hydrogenated with 2 gofpre-     2 hours. The precipitate is filtered off
with  hydrogenated palladium catalyst on activated     suction, the filter
residue washed well with  charcoal (5% by weight Pd) 22 ml of hydro- 85
absolute ether and dried in a high vacuum.  gen are taken up within 2
minutes whereupon     2- chlorocarbonyl - 2 - methyl - l0b-  the
hydrogenation ceases. The mixture is     hydroxy - 5 - isobutyl - 3,6 -
dioxo - octa-  stirred for a further 15 minutes to make sure     hydro -
oxazolo[3,2 - a]pyrrolo[2,1 - c]-  that no further hydrogen is taken up.
The     pyrazine having a melting point of 14-147[err]  catalyst is then
filtered off and the filtrate  90     results.
concentrated to approx. 30 ml at 20[err], where-
upon scratching with a glass rod causes 30  g) 2 - azidocarbonyl - 2 -
methyl - l0b-  crystallization to commence. So as to obtain       hydroxy -
5 - isobutyl - 3,6 - dioxo - octa-  the maximum yield of hydrochloride the
mix-       hydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-  ture is diluted with
absolute ether to a volume  95       pyrazine.
of approx. 200 ml. After filtering of the       A concentrated aqueous
solution of 2.65 g  crystals and drying in a high vacuum the 2- 35  of
sodium azide is added dropwise to a solu-  amino - 2 - methyl - 10b -
hydroxy - 5-     tion of 9.3 g of crude 2 - chlorocarbonyl - 2-  isobutyl -
3,6 - dioxo - octahydro - oxazolo-     methyl - lOb - hydroxy - 5 -
isobutyl - 3,6-  [3,2 - a]pyrrolo[2,l - c]pyrazine hydro-     dioxo -
octahydro - oxazolo[3,2 - a] pyrrolo-  chloride results in the form of
microscopically     [2,1 - c]pyrazine in 150 ml of acetone at room   small
rodlets pointed at both ends and having 



40  temperature. The mixture is then stirred for 2  a melting point of
192-193[err] (decomposi-     hours at 20[err] and the major portion of the
tion).     acetone removed in a vacuum without heat-         j) Ergosine
and ergosinine.         105     ing The residue is shaken between methylene
0.5 g (15 millimol) of 2 amino-2-methyl-     chloride and sodium
bicarbonate solution. The  10b - hydroxy - 5 - isobutyl - 3,6 - dioxo- 45
methylene chloride is removed in a vacuum at  ocrahydro - oxazolo[3,2 -
a]pyrrolo[2,1 - c]-     20[err] and the crude azide suspended in ether,
pyrazine chlorohydrate and 1.0 g of lysergic     the ether filtered off and
the residue, the  acid chloride hydrochloride (3.1 millimol) are 110
crude 2 - azidocarbonyl - 2 - methyl - 10b-  suspended in 10 ml of absolute
methylene     hydroxy - 5 - isobutyl-3,6 - dioxo - octa-  chloride and
cooled to 0 5.5 ml of absolute 50 hydro - oxazolo[3,2 - a]pyrrolo[2,1 -
c]pyra-  pyridine are added at once to this suspen-     zine is immediately
processed further after  sion and the reaction mixture stirred for a
carefully drying in a high vacuum at 20[err],  further [err] hour at 0. The
ice bath is then  115     without further purification.
removed and the mixture heated to room tem-
perature and stirred for a further 1[err] hours at     h) 2 -
benzyloxycarbonyl - amino 2 - methyl-  20[err]. 20 ml of a saturated soda
solution and 55    10b - hydroxy -5 - isobutyl - 3,6 - dioxo-  20 ml of
chloroform are added to the dark       octahydro  -  oxazolo[3,2  -
a]pyrrolo-  brown solution and the mixture is stirred for 120   [2,1 -
c]pyrazine.                       a furher 15 minutes. The mixte is then
45 g of crude 2 - azidocarbonyl - 2-  diluted with 30 ml of chloroform and
20 ml     methyl - lOb - hydroxy  5 - isobutyl - 3,6-  of water and the two
phases separated from 60  dioxo - octahydro - oxazolo[3,2 - a]pyrrolo-
each other by means of a separating funnel.     [2,1 - c]pyrazine and 2.76
g of absolute  The aqueous solution is subsequently extacted 125     benzyl
alcohol are heated to boil at reflux  a further three times with
chloroform, the
1,011,112                                        9  



chloroform solutions boiled once with water,  during the course of half an
hour, whereby  65     dried well and the solvent removed. After  the
temperature slowly rises to 35[err] and a     removal of the pyridine in a
high vacuum 1.0  precipitate of N'N[err] - dicyclohexylurea results.     g
of a dark resin result, this is dissolved in  Heating to the boil is
subsequently effected 5  methanol, filtered through active charcoal and
for one hour, the reaction mixture is then     evaporated once more. The
remaining residue  cooled and percipitated NN[err] - dicyclohexyl- 70
is chromatographed on 30 g of dry silica gel  urea is filtered off. In
order to remove un-     Merck. A solution of methylene chloride con-
reacted starting materials the filtrate which     taining 0.7 to 1% of
methanol is used for the  has been diluted with ether is first washed 10
elution. After crystallizing the eluate twice  twice with a N sodium
bicarbonate solution     from methanol, pure ergosinine results in the
each time with 500 ml, then twice with the  75     form of colourless
needles having a melting  same amount of N  hydrochloric acid and     point
of 190  191[err] (decomposition). Upon  finally with water until neutral.
After subse-     admixture with natural ergosinine no depres-  quently
extracting the aqueous phases twice, 15  sion of melting point was
observed. [[err]][err]=  each time with 1 litre of ether, the ethereal
+390[err] (c=0.5 in chloroform). The synthetic  solutions are dried  and
the  solvent is 80     product and the natural ergosinine behaved
evaporated, whereby a colourless, viscous oil,     identically  when
tested  with  thin  layer  n[err]=1.5115, results, which is further worked
chromatography both on aluminium oxide and  up without additional
purification, as the N- 20  silica gel plates in various solvent systems.
benzyloxycarbonyl - L - prolyl - L - valine     The IR spectra, taken in
Nujol suspension and  methyl ester cannot be crystallized.  85     in a
methylene chloride solution, again showed     the two compounds to be
identical. UV   b) 1,4 - dioxo - 3 - isopropyl - octahydro-     spectra:
[err] 242 m[err] (log e 4.23) and 309           pyrrolo[1,2-a] pyrazine. 25
m[err] (log e 3.93). Minimum at 269.5 m[err].       25.5 g (0.070 mols) of
crude N-benzyloxy-       After eluting some mixed fractions of ergo-
carbonyl - L - prolyl - L - valine methyl     sinine and ergosine with
methylene chloride  ester are hydrogenated with 10 g of a palla- 90
containing 1.5% of methanol, practically pure  dium/charcoal catalyst (5%
by weight of     ergosine is eluted with methylene chloride con-
palladium) in 150 ml of ethyl acetate and 100 30  taining 2%  of methanol.
By recrystallizing  ml of glacial acetic acid. After the taking up
twice from methyl acetate, colourless rect-  of hydrogen diminishes the
hydrogenating     angular plates having a melting point of 224-  flask is
evacuated and hydrogenation is con- 95     225[err] (decomposition) result.
The crystals have  tinued, whereby hydrogen is again taken up.     the same
shape as natural ergosine and admix-  A total of 1360 ml of hydrogen is
taken up. 



35  ture with autentic ergosine caused no depres-  When hydrogen is no
longer taken up, the     sion of the melting point-[[err]][err]=-l50[err]
catalyst is filtered off, the solvent is removed     (c=0.45 in
chloroform). The synthetic pro-  and the oily residue is heated in a high
100     duct and the natural ergosine behaved iden-  vacuum for 4 hours to
120-130[err], whereby     ticafly in thin layer chromatography both on
crystallization occurs after approximately one 40  silica gel and aluminium
oxide plates. UV   hour. After recrystallization  from  ethyl      spectra:
[err]  239.5 m[err] (log [err] 4.33) and 312  acetate pure 1,4 - dioxo - 3
- isopropyl-      m[err] (log [err] 3.97). Minimum at 234 and 269.5
octahydro - pyrrolo[l,2 - a]pyrazine, having 105      m[err]. The IR
spectra, which were taken in  a melting point of 190-192[err], is obtained
in      methylene chloride and in Nujol and the NMR  the form  of
colourless needles, [[err]][err]=- 45  spectra, taken in CHCl[err], were
also identical  159[err] (c=0.7 in ethanol). - for the two compounds. L -
di - para - tolyl-     tartrate of synthetic ergosine: microscopically  c)
2 - (2 - benzyloxy - 2 - methyl - 0 - ethyl-     small, rectangular
crystals having a melting    malonyl) - 1,4 - dioxo - 3 - isopropyl- 110
point of 199-200; A mixture of the syn-    octahydro - pyrrolo[1,2 -
a]pyrazine. 50  thetic and the authentic compound has a    58.8 g (0.3
mols) of 1,4 - dioxo - 3 - iso-      melting point of 199-200[err],
[[err]][err]=-62[err]  propyl - octahydro - pyrrolo[1,2 - a]pyrazine
(c=0.5 in ethanol).                           are suspended in 40 ml of
absolute dioxane                                                    and
23.7 g (0.3 mols) of absolute pyridine 115                      EXAMPLE 3.
are added thereto. 81 g (0.3 mols) of methyl-         ERGOVALINE,
ERGOVALININE AND 9,10-     benzyloxy - malonic acid ethyl ester chloride 55
DIHYDRO-ERGOVALINE              are added dropwise to the mixture at + 10
a) N - benzyloxycarbonyl - L - prolyl - L-   during the course of 10
minutes and heating                  valine methyl ester.          is
subsequently effected to 70[err] for 1[err] hours 120        98.4 g (0.75
mols) of L-valine methyl ester  whilst stirring. After cooling the reaction
mix-      (boiling point 60[err]/11 mm of Hg) and 187.5  ture is poured on
ice, an excess of 2N hydro- 60  g (0.75 mols) of N-benzyloxycarbonyl-L-
chloric acid is added and extraction is effected      proline are dissolved
in 750 ml of absolute  three times with ether. The ethereal solutions
ether and 171.0 g (0.83 mols) of N,N[err]-di-  are first washed with a
sodium bicarbonate 125      cyclohexyl-carbodiimide in 250 ml of absolute
solution and then with water. After drying the      ether are added
dropwise whilst stirring well  ether solution with sodium sulphate and
remov-    



10      ing the solvent a crystalline crude product is  l0b  hydroxy -  3,6
-  dioxo - octahydro-      obtained which is recrystallized from  ether
oxazolo[3,2 - a]pyrrolo[2,1 - c]pyrazine are      and yields 2 - (2 -
benzyloxy - 2 - methyl-  suspended in 250 ml of absolute ether and a  65
o - ethyl - malonyl) - 1,4 - dioxo - 3 - iso-  total of 20.8 g of freshly
sublimed phosphorus  5  propyl - octahydro - pyrrolo[l,2 - a]pyrazine
pentachloride is added portionwise to the      having a melting point of
110-111[err]. Further  suspension. The reaction mixture is subse-
portions of acylation product, having a melt-  quently stirred at room
temperature for 1[err]      ing point of 104-105[err], may be obtained
hours and the precipitated residue of the acid  70      from the mother
liquors by repeated crystal-  chloride is filtered off from the ether
solution, 10  lization. [[err]][err]=+138[err] (in ethanol).      is washed
well with absolute ether and dried
at 20[err] in a high vacuum: 2 - chlorocarbonyl-      d) 2 - ethoxycarbonyl
- 2 - methyl - 5 - iso-  2 - methyl - 5 - isopropyl - l0b - hydroxy-
propyl - l0b - hydroxy - 3,6 - dioxo - octa-  3,6 - dioxo - octahydro -
oxazolo[3,2 - a]-  75        hydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-
pyrrolo[2,1 - c]pyrazine, melting point 133-        pyrazine.
134[err] (decomposition), [[err]][err]=+18[err] (c=l 15    20 g (46.5
millimols) of 2 - (2 - benzyloxy-  in CHCl[err]).      2 - methyl - 0 -
ethyl - malonyl) - 1,4-      dioxo - 3 - isopropyl - octahydro - pyrrolo-
g) 2 - azidocarbonyl - 2 - methyl - 5 - iso-      [1,2 - a]pyrazine are
hydrogenated at 20[err] and    propyl - lOb - hydroxy - 3,6 - dioxo - octa-
80      normal pressure in 200 ml of absolute ethyl    hydro - oxazolo[3,2
- a]pyrrolo[2,1 - c]- 20  acetate and 20 g of prehydrogenated palla-
pyrazine.      dium on active charcoal (5% of palladium) as    18.7 g (56.5
millimols) of 2-chlorocarbonyl-      catalyst. After the theoretical amount
of  2 - methyl - 5 - isopropyl - lOb - hydroxy-      hydrogen has been
taken up (approximately  3,6 - dioxo - octahydro - oxazolo[3,2 - a]-  85
15 hours) hydrogenation stops. The catalyst is  pyrrolo[2,1 - c]pyrazine
are dissolved at room 25  then filtered off, the residue is washed well
temperature in absolute acetone which is free      with ethyl acetate and
the solvent is removed  of methanol and 7.3 g of sodium azide in 18      in
a vacuum. After repeated recrystallization  ml of water are added to the
solution, whereby 



from isopropyl ether pure 2 - ethoxycarbonyl-  a portion of the sodium
azide crystallizes out 90      2 - methyl - 5 - isopropyl - l0b - hydroxy-
again on combining the two solutions. The 30  3,6 - dioxo - octahydro -
oxazolo[3,2 - a]-  suspension is stirred at 20[err] for half an hour
pyrrolo[2,1 - c]pyrazine, having a melting  and is subsequently
concentrated almost to     point of 104-105[err], is obtained.
[[err]][err]=-   dryness at 20[err] in a rotatory evaporator. The
7[err] (c=2 in ethanol). Ultraviolet spectrum   residue is shaken out
between an ice cold  95     [err]=200.5 m[err] (log e=4.17 in ethanol).
sodium  bicarbonate solution and methylene
chloride and the bicarbonate solution is 35  e) 2 - carboxy  2 - methyl - 5
- isopropyl-  extracted a further twice with methylene        10b - hydroxy
- 10b - hydroxy - 3,6-  chloride. The methylene chloride solution of
dioxo - octahydro - oxazolo[3,2 - [err]]-  2 - azido - carbonyl - 2 -
methyl - 5 - iso- 100        pyrrolo[2,1 - c]pyrazine.
propyl - 10b - hydroxy - 3,6 - dioxo - octa-        52.5 g (0.154 mols) of
finely pulverized  hydro - oxazolo[3,2 - a]pyrolo[2,1 - c]- 40  2 -
ethoxycarbonyl - 2 - methyl - 5 - iso-  pyrazine is washed once with ice
water, dried     propyl - 10b - hydroxy - 3,6 - dioxo - octa-  well and the
solvent is removed in a vacuum     hydro - oxazolo[3,2 - a]pyrrolo[2,1 -
c]-  at 20[err] as the azide is liable to compose. 105     pyrazine are
dissolved at room temperature in  Crystalline 2 - azidocarbonyl - 2
methyl-     230 ml of N sodium hydroxide and left to 5 - isopropyl - l0b -
hydroxy - 3,6 - dioxo- 45  stand for 2 hours. In order to liberate the
octahydro - oxazolo[3,2 - a]pyrrolo[2,l - c ] -     2 - carbory - 2 -
methyl - 5 - isopropyl-  pyrazine is obtained by recrystallization from
l0b - hydroxy - 3,6 - dioxo - octahydro-  methylene chloride/petroleum
ether. Fine, 110     oxazolo[3,2 - a]pyrrolo[2,1  - c]pyrazine  cotton wool
like needles having a melting     which results, acidification is effected
with  point of 98[err] (decomposition), [[err]][err]=-22[err] 50  60 ml of
4N hydrochloric acid, whereby the  (c=l in CHCl[err]). Infrared spectrum:
most     acid crystallizes out. After filtration the residue  important
bands at 3480-3400 (broad) 2250,     is recrystallized from methanol/water:
colour-  2190, 2145, 1721, 1686 and 1650 cm[err] (in  115     less needles
having a melting point of 187-  methylene chloride).     188[err],
[[err]][err]=-16.5[err] (c=2.2 in pyridine). 55  Ultraviolet spectrum:
[err]=201 m[err]  (log  h) 2 -N - benzyloxycarbonyl - amino - 2-     e=4.16
in ethanol).                             methyl - 5 - isopropyl - 10b -
hydroxy-                                                     3,6 - dioxo -
octahydro - oxazolo[3,2 - a]-     2 - chlorocarbonyl - 2 - methyl - 5 -
iso-   pyrrolo[2,1 - c]pyrazine.              120        propyl - 10b -
hydroxy - 3,6 - dioxo - octa-    6.5 g (19.2 millimols) of 2 -
azidocarbonyl-        hydro - oxazolo[3,2 - a]pyrrolo[2,1 - c]-  2 - methyl
- 5 - isopropyl - l0b - hydroxy- 



60    pyrazine.                                   3,6 - dioxo - octahydro-
oxazolo[3,2 - a]-        15.6 g (50 millimols) of finely pulverized
pyrrolo[2,l - c]pyrazine and 6.5 ml of abso-     2 - carboxy - 2 - methyl -
5   isopropyl-  lute benzyl alcohol are heated to the boil at 125
reflux in 40 ml of absolute chloroform for one  with  methylene  chloride,
the  methylene     hour. The reaction mixture is then freed from  chloride
solutions which have been washed  65     the readily volatile components
and subse-  until neutral are combined, dried with Na[err]SO[err]
quently the major portion of the excess benzyl  and the solvent is removed
in a vacuum the 5  alcohol is removed in a high vacuum. After  crude
product results as a brown resin from     recrystallization from ethyl
acetate the residue  which ergovalinine may be separated directly
yields 2 - N - benzyloxycarbonyl - amino - 2-  by recrystallization from
methanol. After fur-  70     methyl - 5 - isopropyl - l0b - hydroxy - 3,6-
ther recrystallization from methanol the ergo-     dioxo - octahydro -
oxazolo[3,2 - a]pyrrolo-  valinine is pure in the thin layer chromato- 10
[2,1 - c]pyrazine having a melting point of  gram. Colourless rectangular
plates, melting     187-188[err]. For purposes of analysis a sample  point
221-222[err], [[err]][err]= +419[err] (c=0.3 in     of the compound is
repeatedly recrystallized  chloroform), [[err]][err]=+438[err] (C=0.5 in
pyri-  75     from ethyl acetate, whereby the melting point  dine),
Keller's colour reaction blue, UV spec-     reaches   190-191[err].
Colourless  prisms  tram: [err]=239 m[err] (log e=4.32) and 311 15
[[err]][err]=+13[err] (c=2 in ethanol).             m[err] (log
[err]=3.93). Minima at 230 and 268.5
m[err].     i) 2 - amino - 2 - methyl - 5 - isopropyl-    The mother liquor
remaining after crystal-  80        l0b - hydroxy - 3,6 - dioxo -
octahydro-  lization is chromatographed on 95 g of        oxazolo[3,2 -
a]pyrrolo[2,1 - c]pyrazine  aluminium oxide (Merck). A further quantity
hydrochloride.                               of ergovalinine is eluted from
the column 20    3.7 g (8.86 millimols) of 2 - N - benzyloxy-  with
methylene chloride and 0.1% of methanol, 



carbonyl - amino - 2 - methyl - 5 - isopropyl-  followed by fractions which
are a mixture of 85     l0b - hydroxy - 3,6 - dioxo - octahydro-
ergovaline and ergovalinine. Practically pure     oxazolo[3,2 -
a]pyrrolo[2,1 - c]pyrazine are  ergovaline can be eluted from the column
with     dissolved in 50 ml of absolute methanol and  methylene chloride
and 0.2 to 0.5%  of 25  the solution is added to a suspension of 5 g
methanol.  After crystallization from  ethyl     of prehydrogenated
palladium/active charcoal  acetate this compound is pure in the thin layer
90     catalyst (5% of palladium) in 50 ml of abso-  chromatogramm:
practically colourless fine     lute methanol. Directly before
hydrogenation  needles, melting point 177-178[err] (decomp.),     11 ml of
an 11%  solution of hydrochloric  [[err]][err]=-143[err]  (c=0.6  in
chloroform), 30  acid in absolute methanol are added to the
[[err]][err]=--l5[err]  (c=0.6  in  pyridine), UV     mixture and
hydrogenation is effected as  spectrum: [err]=241 m[err] (log [err]=4.32)
and  95     rapidly as possible. After hydrogenation has  311.5 m[err]
(log[err]=3.97). Minima at 232 and     been completed, the catalyst is
filtered off the  269.5 m[err].     filtrate is concentrated to
approximately 20    Ergovaline sulphate: fine cottonwool-like 35  ml at
approximately 20[err] and diluted with  needles from methanol, melting
point 205-     absolute ether, whereupon 2 - amino - 2-  206[err]
(decomp.), [[err]][err] =+100.5[err] (c=0.5 in 100     methyl - 5 -
isopropyl - l0b - hydroxy - 3,6-  water).     dioxo - octahydro -
oxazolo[3,2 - a]pyrrolo-       k) 9,10-dihydro-ergovaline.     [2,1 -
c]pyrazine hydrochloride crystallizes    320 mg ( 1 millimol) of
2-amino-2-methyl- 40  rapidly. Filtration is effected, the precipitate  5 -
isopropyl - lOb - hydroxy - 3,6 - dioxo-     is washed well with absolute
ether and dried  octahydro - oxazolo[3,2- a]pyrrolo[2,1 - c]- 105     at
20[err] in a high vacuum: colourless or slightly  pyrazine hydrochloride
and 980 mg (3 milli-     green coloured microcrystalline powder hav-  mols)
of 9,10 - dihydro - d - lysergic acid     ing a melting point of 163[err]
(decomposition).  chloride hydrochloride are suspended in 50
cc of absolute methylene chloride. 25 cc of 45         i) Ergovaline and
ergovalinine.      pyridine are added to this suspension at 0[err], 110
2.0 g (6.25 millimols) of 2-amino-2-methyl-  a dark solution resulting
quickly. This solu-     5 - isopropyl - lOb - hydroxy - 3,6 - dioxo-  tion
is stirred for half an hour at 0 and sub-     octahydro - oxazolo[3,2 -
a]pyrrolo[2,1 - c]-  sequently for 1[err] hours at room temperature.
pyrazine hydrochloride and 5 g (12.4 milli-  200 cc of a diluted sodium
carbonate solution 50  mols) of d-lysergic acid chloride hydrochloride  are
added to the reaction solution and the mix- 115     are suspended in 40 cc
of absolute methylene  ture is extracted thrice with chloroform. The
chloride, the mixture is cooled to 0[err] and 22  combined chloroform
extracts are dried over     cc of absolute pyridine are added in one batch
sodium sulphate and the solvent is evaporated 



at this temperature. The mixture is stirred for  in a vacuum. So as to
remove as much pyri- 55  a further half hour at 0[err], warmed to 20[err]
dine as possible the mixture is evaporated a 120     and the reaction
allowed to go to completion  further three times with benzene.     at this
temperature while stirring for one hour.    The purification of the crude
product is     For the purposes of working up, the reaction  best effected
by  chromatography  on  an     mixture is diluted with methylene chloride
aluminium oxide column. The crude product 60  and the methylene chloride
solution is first  is dissolved in chloroform and adsorbed onto 125
extracted with a saturated sodium carbonate  a 30-fold quantity of
aluminium oxide (Merck     solution and then twice with water. The
activity 1). Elution with methylene chloride     aqueous phases are shaken
out a further twice  containing 1 to 2%  of methanol, evaporation
12                                    1,011,112     of the solvent and
recrystallization of the    residue from ethanol/ethyl acetate (1: 1)
results    in 9,10 - dihydro - ergovaline of melting point    221-222[err],
[[err]][err]=-5.8[err] (C=1 in chloro-            [err] 5  form), Keller's
colour reaction blue-violet, UV     spectrum: [err]=223 m[err] (log
[err]=4.51), 280     m[err] (log [err]=3.84) and 291 m[err] (log
[err]=3.75).     Minima at 244.5 and 288.5 m[err].
III       WHAT WE CLAIM IS:- 10    1. Process for the production of
compounds  in which R[err] and R[err] have the above signi-  30     of
general formula I,                       ficance,
in the presence of a tertiary base and,
when an acid addition salt is required, salifica- 



tion is effected with an organic or inorganic
acid.              [err]                         2. Process according to
claim 1, in which                     the compound III is produced in that
the ester                                               radical of the
compound of general formula              in which each of R[err] and R[err]
signifies a hydro-                        [err]         VII       gen atom
or an alkyl radical containing from 15    1 to 3 carbon atoms inclusive
in which R[err] and R[err] have the significance stated     and R[err]
signifies a hydrogen atom, an alkyl   in claim 1       radical containing
from 1 to 5 carbon atoms  and R[err] signifies an alkyl radical containing
inclusive or the benzyl radical           from 1 to 4 carbon atoms
inclusive,                                         is saponified to form
the corresponding free  45     and x y signifies the radical [err]  or
acid which is converted to the corresponding               acid chloride
and subsequently to the corre- 20
sponding azide in manner known per se, the
azide is heated in a non-polar solvent to pro-     and their acid addition
salts, characterized in  duce the isocyanate which is reacted with  50
that a compound of general formula II,    benzyl alcohol to give the
corresponding                                               benzyl urethane
which is then hydrogenated                                               in
solution in the presence of a mineral acid                     to produce
the desired amine salt III.
3. Process according to claim 2, in which  55                    [err]
the compound VII is produced by hydrogenat-
ing a compound of general formula VI,  



in which R[err] and x y have the above signi-                     [err] 25
ficance and X signifies a chlorine or bromine
VI       atom or the radical -OSO[err]H,     is reacted with a salt of a
compound of general  In which R[err], R[err] and X have the significance
formula III,                                stated in claim 1
60                 12                                  1,011,112     of the
solvent and recrystallization of the    residue from ethanol/ethyl acetate
(1: 1) results    in 9,10 - dihydro - ergovaline of melting point
221-222[err], [[err]][err]=-5.8[err] (c=1 in chloro-              [err] 5
form), Keller's colour reaction blue-violet, UV    spectrum: [err]=223
m[err] (log [err]=4.51), 280    m[err] (log [err]=3.84) and 291 m/ (log
[err]=3.75).                       R2    Minima at 244.5 and 288.5 m[err]. 



WHAT WE CLAIM IS:- 10   1. Process for the production of compounds  in
which R[err] and R[err] have the above signi-  30    of general formula I,
ficance,                                             in the presence of a
tertiary base and,                                             when an acid
addition salt is required, salifica-                          tion is
effected with an organic or inorganic                      [err]
acid.                                   35              2. Process
according to claim 1, in which                      the compound III is
produced in that the ester
radical of the compound of general formula            [err]
VII, [err]            in which each of R[err] and R[err] signifies a hydro-
VII     gen atom or an alkyl radical containing from 15   1 to 3 carbon
atoms inclusive          in which R[err] and R[err] have the significance
stated    and R[err] signifies a hydrogen atom, an alkyl    in claim 1
radical containing from 1 to 5 carbon atoms  and R[err] signifies an alkyl
radical containing      inclusive or the benzyl radical         from 1 to 4
carbon atoms inclusive,                                      is saponified
to form the corresponding free  45     and x y signifies the radical [err]
or  acid which is converted to the corresponding              acid chloride
and subsequently to the corre- 20
sponding azide in manner known per se, the
azide is heated in a non-polar solvent to pro-    and their acid addition
salts, characterized in  duce the isocyanate which is reacted with  50
that a compound of general formula II,    benzyl alcohol to give the
corresponding                                             benzyl urethane
which is then hydrogenated 



in solution in the presence of a mineral acid                    to produce
the desired amine salt III.                    [err]                     3.
Process according to claim 2, in which  55                  the compound
VII is produced by hydrogenat-
ing a compound of general formula VI,
[err]     in which R[err] and x y have the above signi- 25   ficance and X
signifies a chlorine or bromine                           VI      atom or
the radical -OSO[err]H,    is reacted with a salt of a compound of general
In which R[err], R[err] and X have the significance    formula III,
stated in claim 1                     60
1,011,112                                   13      and R[err] has the
significance stated in claim 2,  R[err] has the significance stated in
claim 2  15     so as to split off the protective radical where-  and Hal
signifies a chlorine, bromine or iodine     upon spontaneous cyclization
occurs to form  atom.     the desired compound VII.                    5.
Process for the production of compounds 5    4. Process according to claim
3, in which  of general formula I stated in claim  1 and     the compound
VI is produced by acylating a  their acid addition salts substantially as
herein  20     compound of general formula V,             described with
reference to the example.
6. Compounds of the general formula I 



stated in claim 1 and their acid addition salts
whenever produced by a process claimed in                  [err]     any
one of claims 1 to 5.                                    25
7. Ergovaline.                  8. Ergovalinine.
9. 9,10-dihydro-ergovaline.                       10. The acid addition
salts of the com-                                                pounds
claimed in Claims 7, 8 and 9.      30
V       11. Pharmaceutical compositions contain-
ing, in addition to a physiologically acceptable     in which R2 has the
significance stated in  carrier, a compound of the general formula 10
claim 1,                                  I stated in claim 1 whenever
produced by the    with a compound of general formula VIII,   process
claimed in any of claims 1 to 5, ergo-  35
valine, ergovalinine and/or 9,10 - dihydro-
ergovaline, and/or a physiologically accept-
able acid addition salt thereof.                            12.
Pharmaceutical compositions according              to claim 11, in which
the compound of formula  40
I is ergoamine, ergosine or ergosinine or a
physiologically acceptable acid addition salt                  [err]
thereof.                                                          For the
Applicants:-                                       VIII            G. H.
MUNSTER & CO.,
Chartered Patent Agents,    in which R[err] and X have the significance
stated  Imperial Buildings, 56 Kingsway,       in claim 1,
London, W.C.2.            Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press           (Leamington) Ltd.-1965.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.     
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