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Inventor PAUL PFAFFLI (54) VINCAMINE DERIVATIVES (71) We, SANDOZ LTD., of
35. Lichtstrasse, 4002 Basle, Switzeriand, a Swiss Body Corporate, do
hereby declare the invention, for which we pray that a patent may be
granted to us, and the method by which it is to be performed, to be
particular y described in and by the following statement:- 5        The
present invention relates to new heterocyclic compounds.          5 In
accordance with the invention. there are provided new compounds of formula
I, [err] wherein [err] is bromine, fluorine, chlorine, hydroxyl, lower
alkyl or lower alkoxy, 10    with the proviso that when [err] is in the 11
or 12 position, [err] is other than methoxy.  10 Lower alkyl or alkoxy
refers to radicals having 1 to 4 carbon atoms. Further, in accordance with
the invention a compound of formula I may be obtained by a process
comprising a) cyclizing a compound of formula II, [err] 15
15 wherein [err] is as defined above, and R2 is lower alkyl, in the
presence of acid, or b) treating a compound of formula III,. III    2
1,492,579                                    2 wherein [err] is as defined
above, at a temperature below [err] with a hydrogen halide, and
subsequently hydrolyzing the resulting reaction product, or c) brominating
(3S, 14S, 16S),(3R, 14R, 16R)or racemic vincamine to produce a compound of
formula I', [err] Process variant a) may, for example,be effected using a
hydrogen halide 



solution, e.g. hydrochloride acid in methanol, aqueous hydrogen iodide or
hydrogen bromide in glacial acetic acid. A temperature between [err] and
[err], preferably a temperature between 10 and [err] may be used. 10
Reaction step. b) may be effected as follows:-  The compound of formula III
10 may be allowed to react at a temperature below [err], preferably at a
temperature *     from -150C to -[err], with a preferably completely dry
and preferably halogen- free hydrogen halide. Hydrogen bromide is preferred
as the hydrogen halide, although hydrogen chloride or hydrogen iodide may
also be used. 15         The reaction solution may be subsequently
evaporated to dryness, the residue  15 may then be suspended, at a
temperature below [err], preferably at atemperature from-[err] to-[err], in
a suitable solvent which does not freeze at the reaction temperature, e.g.
acetone or tetrahydrofuran. A suitable water-containing mixture which does
not freeze at the reaction temperature, and comprising a solvent such 20
-as acetone .or tetrahydro-furan, a organic or inorganic base, e.g.
pyridine, sodium  20 hydrogen carbonate or' an alkali hydroxide, and water,
preferably at a volume ratio of 70:20:10, may subsequently be added. The
mixture is conveniently allowed to warm up to room temperature. Process
variant c) may be effected in conventional manner for the 25   introduction
of bromine into the aromatic nucleus of such compounds A catalyst  25 such
as iron (III) chloride or iron (III bromide, boron tribromide, zinc (II)
chloride, aluminium chloride or iodine may be used. The reaction may, for
example, be effected by suspending optically active or racemic vincamine in
an inert solvent, e.g. chloroform, chlorobenzene, methylene chloride. 30
Suitable temperatures are from -20 to +200C. Bromine is preferably added
30 in a solution of one of the above inert solvents to vincamine in a
similar solution. A compound of formula II used. as starting material in
process variant a) may be obtained by reducing a compound having a cation
of formula XI, [err]
XI 35     wherein [err] is as defined above, and [err] is lower alkyl.
35 The reduction may be effected either catalytically or in the presence of
an organometallic compound. The catalytic reduction is preferably effected
in an inert solvent, e.g. methanol or. ethanol, with the addition of a weak
base, e.g. potassium acetate or diethylamine. The reaction is preferably
effected at room 40     temperature and normal pressure. Of the usual
hydrogenation catalysts the     40 preferred ones are palladium catalysts,
especially on carriers. When the hydrogen take up is complete, the reaction
mixture is worked up, e.g. in such a manner that the catalyst is filtered
off, the resulting enol ether of formula II, wherein [err] and [err] are as
defined above, is isolated from the filtrate in known manner, purified and,
if 45     desired, any mixtures of Z- and E-isomers is separated
chromatographically.    45 The reduction may alternatively be effected with
organometallic compounds, preferably lithium aluminium hydride. The
reduction is preferably effected in an inert solvent, preferably cyclic or
open chain ethers, e.g. tetrahydrofuran, dioxane, diethyl ether, diglyme or
di-butyl ether. The reduction is preferably effected at 50     a
temperature between about 0 and [err]. The decomposition of the reaction
50 complex is subsequently effected in known manner, and the resulting enol
ethers    3                                  1,492,579
3 of formula II, wherein [err] and [err] are as defined above, are isolated
from the 



reaction mixture and purified. A compound of formula XI may be obtained by
subjecting a compound of formula X 5 [err] whrein [err], is as defined
above, and [err] is lower alkyl, to a Bischler-Napieralski ring closure.
The reaction may conveniently be effected by dissolving the compound of
formula X in phosphorus oxychloride or polyphosphoric acid or a mixture of
both, 10     and boiling conveniently in an atmosphere of nitrogen or other
inert gas.  10 Alternatively the ring closure may be effected by dissolving
the compound of formula X in a mixture of phosphorus oxychloride and
polyphosphoric acid and an inert solvent such as toluene,. chlorobenzene
or. chloroform, and heating preferably at a temperature from [err] to
[err]. 15         The resulting immonium salt of formula XI may be
isolated, from the reaction  15 mixture in known manner. The salt: of
formula XI may be converted into the perchlorate salt form by precipitation
with 10% aqueous sodium perchlorate from a methanolic solution, or by
distribution of the immonium salt of formula XI between 10% sodium
perchlorate/ethanol and methylene chloride. 20         A compound of
formula X may be obtained by condensing a compound of    20 formula IX,
[err] IX wherein [err] is a lower alkyl with a compound of formula VIII,
[err] 25    wherein [err] is as defned above. The reaction may, for example
be effected in a inert organic solvent, e.g. 1,2- dimethoxyethane,
tetrahydrofuran, dioxane, diethyl ether or dimethyl formamide. The reaction
is preferably effected in the presence of a strongly basic condensation
agent, e.g. an alkali metal amide such as sodium amide, an alkali 30
metal hydride such as sodium hydride, or an alkali metal alcoholate such as
30 potassium tert.butylate or sodium methylate. The reaction may
conveniently be effected. at room temperature. The resulting mixture
contains the Z and E isomer forms of the compound of formula X which. may
be isolated as such from the reaction mixture in known 35     manner, e.g.
chromatographically, or further separated into Z and E isomer forms  35 in
known manner. The compound of formula VIII may be obtained by treating a
compound of formula VII, [err]                              VII 40
wherein [err] is as defined above, with acid, e.g. aqueous acetic acid,
e.g.under  40 reflux.    4                                      1,492,579
4 A compound of formula VII may be obtained by fusing a compound of formula
VI, [err] wherein [err] is as defined above, with imidazole. 



5          A compound of formula VI may be produced by reacting
(S)-ethyl-[3-(p- toluenesulphonyloxy)prop-1-yl]maloaldehydic acid ethyl
ester diethyl acetal of formula IV [err] IV with a tryptamine derivative of
formula V, [err] 10 wherein [err] is as defined above. Compounds of formula
III used as starting materials in process variant b) may be obtained from
the reaction described in process variant a). A compound of formula I may
be obtained in racemic form using racemic 15      starting materials.
Alternatively a compound of formula I may be obtained in  15 individual
optical isomer form, substantially free from its optical antipode, in
conventional manner. For example diastereisoeric salt fractional
crystallization may be used, either of the compound of formula I or
starting materials therefor. Insofar as the preparation of any particular
starting material is not particularly 20     described, these compounds may
be prepared in conventional manner, or by       20 analogous processes to
the processes described herein, or by analogous processes to known
processes. Similarly separation of isomers may be effected in conventional
manner. The free base forms of the compounds of formula I 'may be converted
into 25     acid addition salt forms in the usual manner and vice versa. A
suitable acid is     25 hydrobromic acid, or fumaric acid. A class of
compounds of formula I comprises the (3R, 14R, 16R) forms. Another. class
comprises the (3S, 14S, 16S) forms. Another class comprises the racemic
forms. 30      The present invention also provides the 14-epi isomers of
the compounds of  30 formula I. In the following non-limitative Examples
all temperatures are indicated in degrees Centigrade and are uncorrected.
The optical rotation values refer to measurements with chloroform as
solvent 35     in all the optically active compounds.
35 EXAMPLE 1. (3S,14S,16S)- 10-fluoro-vincamine and (3S,
16S)-10-fluoro-apovincamine [process variant a)] 10 cc of 33% hydrogen
bromide inacetic acid are added to 3.86 g of a mixture 40     of the Z and
E isomers of 3 - [(IS,12bS) - 1 - ethyl - 9 - fluoro - 1,2,3,4,6,7,12,12b-
40 octahydro - indolo[2,3-alquinolizin-1-yl]-2 - methoxy - propenoic acid
inethyl ester, and the mixture is stirred in an atmosphere of nitrogen for
half an hour in a bath of [err]. Subsequent concentration by evaporation
yields a foam. This is dried at [err]/20 mm and pulverized. The reside is
dissolved in 20 cc or methylene 45     chloride, added dropwise to 20 cc of
2 N ammonia stirred at [err], the water phase is  45 separated, again
extracted with 10 cc ofmethylenechloride, the 1st and then the 2nd organic
phase are washed with 20 cc of the same wash water, are combined, dried
with 3 g of sodium sulphate and concentrated by evaporation at [err]/20 mm.
5                                  1,492,579
5 



The resulting brown foam is chromatographed on 100 g of silica gel
0.05-0.20 mm, applied with methylene chloride/methanol (99:1) on a long
thin column, in 100 cc fractions of the same solvent mixture. Fractions 8
to 13 contain the main quantity, fractions 14 to 30 smaller quantities of
(3S, 16S)-10-fluoro-apovincamine, 5     crystallizable from methanol. The
following fractions 31 to 36 are eluted with  5 methylene chloride/methanol
(98: 2) and contain (3S,14S-10-fluoro-vincamine: (3S,14S,
16S)-l0-fluoro-vincamine: M.P. [err] (dec.); [[err]-4 ,[err] (1%, [err]).
NMR spectrum ([err]), 100 megacycles per second): 10     0,89
(T, 7 c.p.s. /H3C(21)    /3 H)                               10 1,17-3,44
(M  *                   /14 H) among them at 2,10+2,20 (AB, 15
c.p.s/[err](15)) 3,80            (S        /[err](22) /3 H) 3,88
(S        /HC(3)       /1 H) 15     4,62        (S       /HO(14)   /I
H/exchangeable)                        15 6,66-7,20       (M
/HC(9,11,12) /3 H) (3S,16S)-10-fluoro-apovincamine: M.P. [err];
[err]=+155(1%,[err]). N.M.R. spectrum ([err], 100 megacycles per second):
20    1,01            (T,7c.p;s. /HC(21)  /3 H)
20 1,22-3,53      (M                      /12 H) among them at 1,91 (Q,
c.p.s./[err](20) 3,93            (S       /[err](22) /3 H) 4,11
(S        /HC(3)        /I H) 25     6,14.           (S        /HC(15)
/1 H)                                 25 6,70-7,27   (M
/HC(9,11,12) /3 H) The 3 - [(IS,12bS) - I - ethyl - 9 - fluoro -
1,2,3,4,6,7,12,12b - octahydro - indolo- [2,3-alquinolizin - 1 - yl] - 2
-methoxy- propenoic acid methyl ester, used as starting material, is
produced as follows: 30     a)
(S)-3-ethyl-3-diethoxymethyl:-1-[2-(5-fluoro.-indol-3-yl)-ethyll-        30
2-piperidone 100. millimols of crude (S) -ethyl - 13 (p -
toluenesulphonyloxy) - prop - I - yll- malonaldehydic acid ethyl ester
diethylacetal are dissolved in 50 cc of dimethyl sulphoxide at a bath
temperature of 30, a solution of  17.82 g of 5-fluoro-. 35    tryptamine
..in 50 cc of dimethyl sulphoxide is slowly added while stirring, and  35
stirring is effected at 30 for 16 hours. 200 cc of a 2 N sodium carbonate
solution and 100 cc of toluene are subsequently added dropwise at 23 while
stirring. The resulting mixture is filtered and washed with 50 cc of
toluene. The water phase of the filtrate is separated, extraction is.
effected with 50 cc of toluene and both 40    toluene phases are
successively washed with 200 cc of the same mixture        40 water/ethanol
(80:20).. The combined toluene phases are stirred with 20 g of sodium
sulphate, filtration and evaporation at 40/20 mm are effected, whereby
crude
(S)-2-ethyl-2-diethoxymethyl-5-[2-(5-fluoro-indol-3-yl)ethylamino]-    6
l,492,579                                                    6 pentanoic
acid ethyl ester results as yellow, clear oil. The so obtained product may
_ be used without further purification for the reaction with imidazole.
This crude material is mixed with 100 g of imidazle. The mixture is melted
at 



100 and left at [err] in an atmosphere of nitrogen for 20 hours. After
cooling the 5      reaction solution to 100, the melted material is poured
into 80 cc of toluene  .   5 having a temperature of [err]. The solution
which is cooled while stirring begins to. form crystals at [err], and at 0
is a mash which can still be stirred. 300 cc of 6 N hydrochloride acid are
added dropwise to this mash at [err] with stirring and strong' cooling. The
water phase is separated in the cold, extraction is effected with 50 cc 10
of toluene, and both toluene phases are washed with 100 cc of the same
aqueous 2  10 N  ammonia solution. After concentrating the combined toluene
phases by evaporation at 400/20 mm, a yellowish oil is obtained, which is
chrotnatgraphed on 50 parts of silica gel with methylene chloride/methanol
(98.2) in fractions of 25 parts. The combined residues of fractions 8 to 10
yield white crystals after 15    crystallization from ethyl acetate/hexane
(20:80) at 00, M.P. [err]; [[err]=+[err]  15 (1%, [err]), of the title
compound (a). b) (S) - 3 - ethyl - 3 - formyl - 1 - [2- (5 - fluoro - indol
- 3 - y)ethyl] - 2 - piperidone 39.05 g of (S) - 3 - ethyl - 3 -
diethoxymethyl - 1 - [2 - (5 - fluoro - indol - 3 - yl)- 20
ethyl]-2-piperidone are mixed with 80 cc of 99% acetic acid and 20 cc of
water.  20 The mixture is heated to the boil for half an hour in an
atmosphere of nitrogen. After cooling, the solvent is removed by
evaporation; the oily residue- is: subsequently taken up twice in 50 cc
amounts of toluene and again concentrated by evaporation in order' to
remove most of the water and acetic acid. After 25      crystallization
from  ethyl acetate/hexane (1:2) at [err]  brownish crystals are  .  25
obtained. M.P. 1160, [err]=[err] (1%, [err]) c)3  [(S) - 3 - ethyl - 1 -[2
- (5 - fluoro - indol - 3 - yl) - ethyl] - 2 - oxo - 3 -
piperidyl]-2-methoxy-propenoic acid methyl ester 3.185 g of
dimethylphosphonomethoxyacetic acid methyl ester are added 30     dropwise
at room temperature to a suspension of 360 mg of sodium hydride' i 10   30
cc of absolute tetrahydrofura in the absence of moisture. After stirring at
room temperature for 30 minutes  a solution of 3.164 g of
(S)-3-ethyl-3-formyl-N-[2-5- fluoro-indol-3-yl)-ethyl]-2-piperidone in 10
cc of absolute tetrahydrofuran is added dropwise to the reaction solution.
The reaction mixture is subsequently stirred at 35     room temperature for
a further 2 hours, is poured on ice and extracted with      35 methylene
chloride. The organic phases are dried and concentration is effected. A.
yellowish oil is obtained, consisting of a mixture of the Z and E isomers
of 3 - I(S) - 3  ethyl- I - 2 - (5 - fluoro - indol - 3 - yl) - ethyl]- 2 -
oxo - 3- piperidyll - 2 - methoxy - propenoic acid methyl esters. 40     d)
(S) - I - ethyl - 9 - fluoro - I - (2 - methoxy - 2 -
methoxycarbonylvinyl)-  40 2,3,4,5,7,12-hexahydro-1
H-indolo[2,3-alquinolizin-5-ium perchlorate 4.025 g of a mixture of E/Z
isomers of 3 - [(S) - 3 - ethyl - I - 12 - (5 - fluoro- indol - 3 - yl) -
ethyl] - 2 - oxo - 3- piperidyl] - 2 - methoxy - propenoic acid methyl
ester are dissolved in 5 cc of phosphorus oxychloride, and the solution is
boiled in 45     an atmosphere of nitrogen for 3 hours. The solution is
subsequently evaporated at  45 [err] and 20 mm, and subsequently at [err]
for 15 minutes in a high vacuum. After taking up in 10 cc of chloroform,
evaporation is repeated in analogous manner, whereby the crude iminium.
chloride is obtained as yellow-brown foam. 20 g of silica gel 0.05-020 mm
are a p plied on a column with methylene chloride, the 50  crude iminium
chloride is dissofved in methylene chloride at 30 and placed on the  50
column. Washing is then effected with methylene chloride until shortly
before the appearance of the clearly visible, dark brown zone on the column
outlet ( 00-200 cc). Elution is subsequently effected with 120 cc of
methylene chloride/nethanol 



(90-10) and this eluate is concentrated by evaporation at 30/20 mm until a
foam is 55     obtained.
.55 50 cc of 10% sodium perchlorate are added to water at [err], and the
solution of the above foam in 5 cc of methanol is added dropwise while
stirring. The light yellow precipitate is filtered at [err], is washed
twice with 20 cc amounts of water and suction-dried. Water is removed by
distillation from the residue at 20 mm and a 60     bath temperature of
[err] until a solution results. This is added dropwise at [err] to 50  60
cc of sodium perchlorate (10%), the precipitate is filtered in the cold, is
washed 6 times with' 20 cc amounts of water havin  a temperature of [err]
and is suction-dried. Drying is subsequently effected, whereby the title
compound is obtained in the form of an E and Z isomer mixture.    7
1,492,579                                               7 e) 3 - [(1S,12bS)
- 1 - ethyl - 9 -fluoro - 1,2,3,4,6,7,12,12b - octahydro - indolo-
[2,3-alquinolizin-1-yl]-2-methoxy-propenoic acid, methyl ester. The E and Z
isomer mixture of (S) - I - ethyl - 9 - fluoro - 1 - (2. methoxy -2-
methoxycarbonylvinyl) - 2,3,4,6,7,12 -' hexahydro - 1H -
indolo[2,3-alquinolizin- 5      5-ium perchlorate is dissolved at [err] in
10 cc of methylene chloride/ethanol (80:20), and the solution is added to a
prohydrogenated mixture of 982 mg of potassium acetate, 2 g of 10% Pd on
charcoal and 8 cc ethanol as well as 2cc of water. The mixture is then
hydrogenated at room temperature and normal pressure, while stirring, until
8 millimols of hydrogen have been 'taken up and 10   hydrogen consumption
practically stops. After filtering through Hyflo, and        10 washing
with 20 cc of methylene chloride/ethanol (80:20), the filtrate is
concentrated by evaporation at 30/20 mm, the residue is dissolved in 20 cc
of methylene chloride, mixed at [err] with 20 cc of 2 N ammonia and
divided. The organic phase is separated, extracted with 10 cc of methylene
chloride, the 1st and 15     2nd methylene chloride phases are washed with
20 cc of the same water, combined  15. and dried with sodium  sulphate. The
reaction mixture is concentrated by evaporation at 30/20 mm, pulverized,
and dried in a high vacuum, whereby a mixture of the Z and E isomers of 3 ,
[(1S,12bS) - I - ethyl - 9 - fluoro - . 1,2,3,4,6,7,12,12b - octahydro -
indolo[2,3-a]quinolizin - I - yl] - 2 - methoxy 20     propenoic acid
methyl ester is obtained in crude form as yellow-brown residue.  20 EXAMPLE
2. (38,14S, 16S)-10-fluoro-vincamine [process variant b)] I cc of
absolutely dry and bromine-free hydrogen bromide is condensed with 25
354,4 mg of (3S,16S)-l0-fluoro-apovincamine at-[err]. After stirring at
-[err] for 15  25 minutes the resulting solution is evaporated to dryness
at -78 and a pressure of 20 mm, the reaction vessel is filled with dry
nitrogen, and evacuation and filling with nitrogen are repeated twice. The
residue is first suspended at -78 in 5 cc of acetone having 'a temperature
30  of [err], 1.5 cc of 10 N potassium hydroxide are subsequently added at
[err] while      30 stirring vigorously, the resulting mash. is stirred at
[err] for 1 hour and is neutralized with I g of solid carbon dioxide while
stirring. The reaction mixture is subsequently divided between 20 cc of
methylene chloride and 7 cc of 2 N ammonia, the aqueous phase is extracted
with 10 cc of methylene chloride and. 35     both methylene chloride phases
are successively washed with 5 cc of the         35 



same wash water, dried with sodium sulphate and concentrated by
evaporation. The residue is (3S,145,16S)-10-fluoro-vincamine with small
amounts of (3S,1 6S)-10-fluoro-apovincamine and (3S,14R,
165)-l0-fluoro-14-epivincamine as by-products. Crystallization from toluene
yields (3S, 14S, 16S)-10-fluoro-vincamine, 40     having the
characteristics indicated in Example 1.                                40
(3R,14R,16R)-10-fluoro-vincamine, having  the  same characteristics as
(3S,14S,16R)-10-fluoro-vincamine, but an inverse direction of rotation, is
obtained in analogous manner, sing (3R,16R)-l0-fluoro-apovincamine as
starting material. Racemic 10-fluoro-vincamine is obtained in analogous
manner, using racemic 45     10-fluoro-apovincamine as starting material;
M.P. [err] (decomp.).                 45 EXAMPLE 3. (3S,16S) - 10 - methoxy
- apovincamine, (3S,16S) - 10 - hydroxy - apovincamine, (3S,14S,16S) - 10 -
methoxy - vincamine, and (3S,14S,16S) - 10 - hydroxy- Ivincamine 50
[process variant a)]
50 I   [10cc of 33% hydrogen bromide in acetic acid are added to 3.985 g of
a mixture of the Z and E isomers of 3-[(1S,12bS) - 1 - ethyl - 9 - methoxy
- 1,2,3,4,6,7,12,12b- octahydro - indolo[2,3-a]quinolizin - 1 - yl] -2 -
methoxypropenoic acid methyl ester,and stirring is effected in an
atmosphere of nitrogen for half an hour in a bath of [err]. Subsequent
concentrating by evaporation gives a foam.: This is dried at  .55 mm and
pulverized. The residue is dissolved in 20 cc of methylene chloride, is
added dropwise to 20 cc of 2 N ammonia stirred at [err], the water phase is
sparated, extracted with 10 cc of methylene chloride, the 1st and then the
2nd c rganic phase are washed with 20 cc of the same wash water; are
combined, dried 60     with 3 g of sodium sulphate and concentrated' by
evaporation at 30/20 mm. The  60 resulting brown foam is chromatographed on
100 g of silica gel 0.05-0.20 mm,. applied with methylene chloride/methanol
(96:4) on a long, thin column, in 100 cc fractions with methylene chloride
containing 4-40% of methanol.    8
1,492,579                                    8 The products are eluted in
the following sequence: with methylene chloride/methanol (96:4)
(3S,16S)-10-methoxy-apovincamine, then (3S,14S,16S)- 10-methoxy-vincamine;
with methylene chloride/methanol (90:10) (3S,16S)-10- hydroxy-apovincamine,
then (3S, 14S,16S)-10-hydroxy-vincamine. (3S,16S)-10- 5
methoxy-apovincamine may be' crystallized as hydrobromide from isopropyl
5 alcohol, (3S,16S)-10-hydroxy-apovincamine as base form toluene.
(3S,16S)-10-methoxy-apovincamine M.P. (hydrobromide)=235 (dec.);
[[err](base)=+ [err] (0.25%, [err]) 10     NMR spectrum ([err], 100
megacycles per second):                              10 1,02
(T,7c.p.s.   /[err](2 1)                              /3 H) 1,20-3,44 (M
/                                       12 H) among them at 1,92 (Q,7
c.p.s./[err](20)                              ) 3,85      (S
/[err]-O-C(10)                            / 3 H) 15   3,93        (S
/[err]COOC(22)                           / 3 H)         15 4,13       (S
/HC(3)       /1 H) 6,10       (S          /HC(15)
/I H) 6,78       (Q, 9+3 c.p.s. /HC(11)                                 1
H) 



6,91       (D, 3 c.p.s.  /HC(9)                                / 1 H) 20
7,13       (D,9c.p.s.  /HC(12)                                 /!H)
20 (3S, 16S)-10-hydroxy-apovincamine: M.P.=226 (dec.); [[err]=+
[err](0,25%, [err]). NMR spectrum (CDCI,, 100 megacycles per second): 1,00
(T, 7 c.p.s. /[err](21)                               / 3 H) 25
1,23-3,51 (M                      /12 H)
25 among them at 1,92 -(Q, 7 c.p.s/[err](20) 3,92      (S
/[err]COOC(22)                            / 3 H) 4,16       (S
/HC(3)                                 /I H) ap. 6      (br. S
/HO-C(l0), exchangeable                / I H) 30     6,07       (S
/HC(15)                                / 1 H)           30 6,68
(Q,9+2c.p.s. /HC(l)                                   / 1 H) 6,83
(D,2 c.p.s.   /HC(9)                                / 1  H) 7,07      (D, 9
c.p.s.  /HC(12)                              / 1 H) (3S, 14S,
16S)-10-methoxy-vincamine 35     M.P.' [err]; [err]=+[err] (0,3%, [err]).
35    9                                  1,492,579
9 NMR spectrum ([err], 100 megacycles per second): 0,90     (T, 7 c.p.s.
/H3C(21)                              / 3 H) 1,12-3,43 (M
/14 H) among them at 2,09+2,20 (AB, 14 c.p.s.-H2C(15)
) 5  3,80+3,82  (2             /[err]
/ 6 H)        5 3,88       (S          /HC(3)
/ 1 H) 4,60       (S          /HO-C(14),exchangeable                  / 1
H) 6,72       (Q,9+3 c.p.s. /HC(11)           / 1 H) 6,86-7,20 (M
/HC(9)+HC(12)                          / 2 H) 10
(3S,14S,l6S)-10-hydroxy-vincamine
10. M.P. (hydrogen fumarate)=[err] (dec.); [err] (base)=+[err] (0,25%,
[err]). NMR spectrum([err], 100 megacycles per second): 0.89       (T, 7
c.p.s.   /[err](21)                             / 3H) 15      1,14-3,51 (M
/ 1 4 H)     15 among them at 2,11+2,21 (AB, 14 c.p.s./H2C(15)
) 3,82       (S.          /[err]COOC(22)                              / 3
H) 3,93       (S          /HC(3)                                   I1H) ap
4,7    (br.S       /HO-C(10)+HO-C(14), exchangeable        / 2 H) 20
6,64       (Q,9+3 c.p.s. /HC(l1)                                  / 1 H)
20 6,77-7,03 (M            /HC(9)+HC(12)                          2 H) The
3 - [(1S,12bS) - I -.ethyl -'9 - methoxy - 1,2,3,4,6,7,12,12b - octahydro-
indo[2,3-a]quinolizin - 1 - yl] - 2 - methoxypropenoic acid methyl ester,
used as starting material, is produced as follows: 25     a) (S) - 3 -
ethyl - 3 -formyl - 1 - [2 - (5 -methoxy - indol - 3 - yl) -ethyll - 2-  25
piperidone . . 00 millimoles of crude (S) - ethyl - [3 - (p -
toluylsulphonyloxy) - prop - 1- yl]-malonaldehyde acid ethyl ester diethyl
acetal are dissolved in 50 cc of dimethylsulphoxide at a bath temperature
of 30, a solution of 19.02 g of 5- 



30     methoxy-tryptamine in 50 cc of .dimethylsulphoxide is slowly added
while stirring,  30 and stirring is effected at 30 for 16 hours. 200 cc of
a 2 N sodium carbonate. solution and 100 cc of toluene are subsequently
added dropwise at [err] while styrring. The resulting mixture is filtered
and washed with 50 cc of toluene. The water phase of the filtrate is
separated, extraction is effected with 50 cc of toluene, 35    and both
toluene phases are successively washed with 200 cc of the same mixture  35
water/ethanol.(80:20). The.combined toluene phases are stirred with 20.g of
sodium sulphate, filtered and concentrated by evaporation at 40/20 mm,
whereby crude (S) -2- ethyl - 2 - diethoxymethyl - 5 - [2 - (5 - methoxy
indol - 3 -'yl) - ethyl- amino] - pentanoic acid ethyl ester is obtained as
brown oil. The so obtained 40     product may be used without further
purification for the reaction in imidazole.  40 This crude material is
mixed with 100 g of imidazol. The mixture is melted at 100 and left at 130
for 20 hours in an atmosphere of nitrogen. After cooling the reaction
solution to [err], the melted matenial is poured into 80 cc of toluene
having a temperature of 100. The solution cooled with stirring begins to
form 45    crystals at [err],.and at 0 .is a mash which can still be
stirred. 300 cc of 6 N  45    10                     1,492,579
10 hydrochloric acid are added dropwise at [err] to this mash while
stirring. The water phase is separated in the cold, extraction is effected
with 50cc of toluene, and both toluene phases are washed with 100 cc of the
same aqueous 2 N ammonia solution. The combined toluene phases yield a
brown oil [diethoxyacetal of the title 5     compound a)] after
concentrating at [err]/20 mm. This oil is mixed with 80 cc of  5 99% acetic
acid and 20 cc of water. The mixture is heated to the boil for half an hour
in an atmosphere of nitrogen. After cooling the solvent is evaporated; the
oily residue is subsequently taken up twice in 50 cc amounts of toluene and
again concentrated by evaporation, in order to re move most of the water
and acetic 10     acid.
10 A rough chromatography on 10 parts of silica gel 0.05-0.20 mm with
methylene chloride:methanol=98:2 in fractions, corresponding to 5 parts,
yields in fractions 5-12  a  yellow  oil, which  may  be crystallized from
ethyl acetate:hexane=3:7 at [err] White crystals of (S)-3-ethyl-3-formyl-
1-[2-(5-methoxy- 15     indol-3-yl)-ethyl]-2-piperidone are obtained.
15 M.P. 1080; [err]=24.30 (1%  [err]). b)         3 -(S) -3-ethyl - 1 -[2
-(5 - methoxy -indol - 3 - yl) -ethyl]- 2- oxo -3-
piperidyl]-2-methoxy-propenoic acid methyl ester 3.185 g of
dimethylphosphonomethoxyaceti acid methyl ester are added 20     dropwise
at room temperature to a suspension of 360mg of sodium hydride in 10  20 cc
of absolute tetrahydrofuran in the absence of moisture. After stitring at
room temperature for 30 minutes, a solution of 3.284 g of
(S)-3-ethyl-3-formyl-N [2-(5- methoxy-indol-3-yl)-ethyl]-2-piperidone in 10
cc of absolute tetrahydrofuran- is added dropwise at room temperature to
the reaction solution while stirring for 30 25    minutes. The reaction
mixture is subsequently stirred at room temperature for a  25 further 2
hours, poured on ice and extracted with methylene chloride. The organic
phases are dried and concentrated. A yellowish oil, consisting of a mixture
of the Z and  E  isomers 'of
3-[(S)-3-ethyl-1-[2-(5-methoxy-indol-3-yl)ethyl]-2-oxo-3-
piperidyl]-2-methoxy-propenoic acid methyl ester,is obtained. 30     c) (S)
- 1- ethyl 9 - methoxy - 1 - (2 - methoxy - 2 - methoxycarbonylvinyl)-  30 



2,3,4,6,7 l2-hexahydro-lH-indolo[2,3-a]quinolizin-5-ium perchlorate 4.145 g
of a mixture of the Z and E isomers of 3 - {(S) - 3 - ethyl - 1 - [2
methoxy - indol-3- yl)-ethy] -2 - oxo-3 - piperidyl] - 2 - -methoxy-
propenoic acid methyl ester are treated in a manner analogous to that
described in 35     Example 1 d), whereby a mixture of isomers of the above
title compounds is  35 obtained. d) 3. [(1S,l2bS) - 1 - ethyl 9 - methoxy -
1,2,3,4,6,7,12,12b - octahydro - indolo- [2,3-a] quinolizinl-yl)-2-
-methoxy-propenoic acid methyl ester The E and Z isomer mixture
of(S)-l-ethyl -9 - methoxy - 1 -. (2 - methoxy- 40    2 -
methoxycarbonylvinyl) - 2,3,4,6,7,12 hexahydro - -1H - indolo[2,3-al-  40
quinolizin-5-ium perchlorate is treated in a manner analogous to that
described in Example I e), whereby a mixture of the Z and E isomers of 3-
[(1S,12bS) - 1 - ethyl- 9 - methoxy - 1,2,3,4,7,12,12b - octahydro.-
indolo[2,3-a]quinolizin - 1 - yl] - 2- methoxy-propenoic acid methyl ester
is obtained. 45.                                 EXAMPLE 4.
.            45 (3S,.14S,16S)-10-methoxy-vincamine [process variant b)]. 1
cc of absolutely dry and bromine-free hydrogen bromide is -condensed with
447.4 mg of (3S,16S)-10-methoxy-apovincamine hydrobromider at [err]. After
50     stirring at -78 for 15 minutes, the resulting solution is evaporated
to dryness at  50 _[err] and a pressure of 20 mm, the reaction vessel is
filled with dry nitrogen, and evacuation and filling with nitrogen are
repeated twice. The residue is first suspended at [err] in 5 cc of act tone
having a temperature of [err], 1.5 cc of '10 N potas siumhydroxide are
subsequently added at -40 while 55     stirring vigorously, the. resulting
mash is stirred at -40 for 1 hour -and is  55 neutralized with 1 g of solid
carbon -dioxide while stirring. The reaction mixture is subsequently
divided between 20 cc of methylene Chloride and 7 cc of 2 N ammonia, the
water phase is extracted with 10 cc of methylene chloride, and both
methylene chloride phases are successively washed with 5 cc of the same
wash 60     water, are dried with sodium sulphate and concentrated by
evaporation.       60 The residue is (3S,14S,16S)-10-methoxy-vincamine with
small amounts of (3S,16S)- 10-methoxy-apovincamine  and
(3S,14R,16S)-10-methoxy- 14- epivincamine as by-products. Crystallization
from isopropyl alcohol yields (3S,14S,16S)-l0-methoxy-vincamine with the
same data as indicated in Example 3.    11                                1
,492,579 (3R,14R,16R)-10-methoxy-vincamine, haviiig the same
characteristics as (3S,14S,16S)-l0-methoxy-vincamine, but an inverse
direction of rotation, is obtained in analogous manner, using (3R,
16R)-10-methoxy-apovincamine as starting material. 5       Racemic
10-methoxy-vincamine is obtained in analogous manner, using       5 racemic
10-methoxy-apovincamine as starting material; M.P. 230 -(decomp.). EXAMPLE
5. (3S,14S, 16S)- l0-hdroxy-vincamine [process variant )] 10          1 cc
of absolutely dry and bromine-free'hydrogen bromide is condensed with  10
357.4 mg of (3S 16S)-l0-hydroxy-apovincamine at -[err]. After stirring at
[err] for 15 minutes, the resulting solution is evaporated to dryness at
-78 and a pressure 



of 20 mm, the reaction vessel is filled with dry nitrogen, and evacuation
and filling with nitrogen are repeated twice. 15          The residue is
first suspended at -78 in 5 cc of aceftone having a temperature  15 of -78,
1.5 cc of ION potassium hydroxide are subsequently added at [err] while
stirring vigorously, the .resulting -mash is stirred at -40 for 1 hour and
is neutrailized with 1 g of solid carbon dioxide while stirring. The
reaction mixture is subsequently divided between 20 cc of methylene
chloride and 7 cc of 2 N 20      ammonia, the water phase is extracted with
10 cc of methylene chloride, and both  20 methylene chloride phases
are.succesively washed with 5 cc of the same wash water, dried with sodium
sulphate and concentrated by evaporation. The residue is (3S,
14S,16S)-10-hydroxy-vincamine -with small amounts of (3S,-
16S)-10-hydroxy-apovincamine and (3S,14R,16S -10-hydroxy-4-epivincamine as
25      by-products. Crystallization from isopropyl alcohol in the presence
of fumatic acid  25 yields crystals of (3S,14S,16S)-lO-hydroxy-vincamine
hydrogen fumarate iso- propyl alcohol having the data indicated in Example
3. (3R,14R,16R)-10-hydroxy-vincamine, having the same characteristics as
(3S,14S,16S)-l0-hydroxy-vinoamine, but an inverse diretion of rotation, is
30     obtained in analogous manner, using (3R,
16R)-10-hydrdxy-apovincamine as     30 starting material. Racemic
10-hydroxy-vincamine is obtained in analogous manner, using racemic
10-hydroxy-apovincamine as starting material; M.P. [err](decomp.). EXAMPLE
6. 35  (3S,14S,16S)-11-bromo-vincamine
35. [process variant c)] 14.19 g of (3S,-14S,16S)-vincamine and 10.81 g of
iron trichloride hexahydrate are suspended at [err] in 80 cc of chloroform,
and 44 cc of a I molar solution of bromine in chloroform are added dropwise
thereto while stirring. After further 40     stirring at [err] for half an
hour 120 cc of 2 N ammonia are added, the rusty brown  40 precipitate is
filtered off, the two phases of the filtrate are separated, the water phase
is extracted with 40 cc of methylene chloride, the organic phases are
washed with  water, combined, dried wiith sodium  sulphate and concentrated
by evaporation. 45          The residue is taken up in 80 cc of isopropyl
alcohol, whereby spontaneous.    45 crystallization occurs. These crude
crystals of (3S,4S, 165)-1l -bromo-vincamine are isolated at 0. Pure
(3S,14S, 16S)-11-bromo-vincamine is obtained by chromatogra hy of the crude
crystals on silica gel with methylene chloride:methanol=98.2 as solvent,
and 50 .   subsequent crystallization from isopropyl alcohol.
50 M.P. [err] (dec.); [err]=+[err] (1%, [err]). NMR spectrum ([err], 100
megacycles persecond): 0.86      .(T, 7 c.p.s..  /H3C(21)
/ 3 H) 1,18-3,49 (M                                                  /14 H)
55      among them at ap. 2,07+2,16 (AB, 15 c.p.s./H2C(15)
55 3,80       (ap. S       /H3COOC(22)+HC(3)                      / 4 H)
4,63       (S            /HO-C(14), exchangeable                / 1 H)
7,04-7,48 (M           /HC(9+10+12)                            / 3 H)    9)
12                                    1,492,579
12 



Racemic 11-bromo-vincamine is obtained in analogous manner, using racemic
vincamine as starting material; M.P. [err](decomp.). EXAMPLE 7.
(3S,14S,16S)-9-fluoro-vincamine 5      [process variant b)]
5 I cc of absolutely dry and bromine-free hydrogen bromide is condensed
with 354.4 mg of (3S,16S)-9-fluoro-apovincamine at [err]. After stirring
at- 78 for 15 minutes, the resulting solution is evaporated to dryness at -
[err] and 20 mm and is dried for. 16 hours under these conditions. The
residue is first suspended at -[err]   in 5 cc of acetone having a
temperature  10 of -78, 1.5 cc of 10 N aqueous potassium hydroxide are then
added at [err] while stirring vigorously, the resulting mash is further
stirred at [err] for 1 hour, is neutralized with I g of solid carbon
dioxide while stirring, is divided between 20 cc of methylene chloride and
7 cc of 2 N ammonia, the aqueous phase: is extracted 15     with 10 cc of
methylene chloride, the organic phases are washed with water,  15 dried
with sodium 'sulphate and concentrated by evaporation. The residue is
(3S,14S,16S-9-fluoro-vincamine with small amounts of
(3S,16S)-9-fluoro-apovincamine and (3S,14R,16S)-9-fluoro-]14-epivincamine
as by-products. Crystallization from toluene yields
(3S,14S,16S)-9-fluoro-vincamine. 20     M.P. 210 (dec.); [err]=+[err]
(1%,[err])                                    20 NMR spectrum ([err], 100
meacycles per second): 0,88       (T, 7 c.p.s.'  /H,(21)
3' H) 1,18-3,50 (M                                                 /14 H)
among them at ap. 2,09+2,17. (AB, 13 c.p.s./H2C(15) ) 25                at
3,23      (H2C(6)                 )                       25 3,79       (S
/[err]COOC(22)                           / 3 H) 3,86      (S
/HC(3)                                . 1 H) 4,64       (S
/HO-C(14) exchangeable                1 H) 6,57-7,20 (M
/H.C(10+11+12)                        /3 H) 30
(3R,14R,16R)-9-fluoro-vincamine,  having  the  same  characteristics as  30
(3S,14S,16S)-9-fluoro-vincamine, but an inverse direction of rotation, is
obtained in analogous manner, using (3R,16R)-9-fluoro-apovincamine as
starting material. EXAMPLE 8. (3S,14S. 16S)-i l-chloro-vincamine. 35
[process variant a)]
35 (3S,14S,16S)-l 1-chloro-vincamine is obtained in a manner analogous to
that described in Example 1 by reacting a mixture of the Z and E isomers
of. 3- [(1S,1 2bS)-1-ethyl-10-chloro-1,2,3,4,6,7,12,
12b-octaliydro-indolo[2,3-a]- quinolizin-l-yl]-2-methoxy-propenoic acid
methyl ester with hydrogen bromide in 40.   acetic acid.
40    13                                 1,492,579 M.P. [err] (dec.);
[err]=+1,[err] (0,1%, [err]). NMR spectrum ([err], 100 megacycles per
second): 0.87     (T, 7 c.p.s.  /[err](21)                            / 3
H) 1,08-3,46 (M                                                 /14 H) 5
among'them at 2,07+2,17 (AB, 14 c.p.s./[err](15
5 3,78       (S          /[err]COOC(22) 



and 3,82       (shoulder    HC(3) /together 4 H); .4,55      (broad
/HO-C(14), exchangeable                / I H) 10     6,94-7,40 (M
/HC(9+10+12)                           / 3 H)        10 EXAMPLE 9.
(3S,14S,16S)-9-hydroxy-vincamine [process variant a)]
(3S,14S,16S)9-hydroxy-vincamine is obtained in a manner analogous to that
15     described in Example 1 by reacting a mixture of the Z and E isomers
of      15 3 - [(1S,12bS) - 1 - ethyl - 8 - hydroxy - 1,2,3,4,6,7,12,12b -
octahydro - indolo[2,3-a]- quinolizin -' I - yll - 2 - methoxy - propenoic
acid methyl ester with hydrogen bromide in acetic acid. M.P. [err]
(decomp.) from methylene chloride; 20    [err]=+13,5 (1%, [err]).
20 NMR spectrum ([err] 100 megacycles per second): .0,83      (T, 7 c.p.s.
/[err](21)                            /3 H) 1,02-3,40 (M
/14 H) among'them at 2,13+2,21 (AB, 15 c.p.s./H2C(15)             ) 25
at3,10    (S         /[err](6)                                  25 3,67
(S          /[err]COOC(22)                            / 3 H) .3,71      (S
/HC(3)                                 /I H) 5,69      (S
/1/[err]                            /1H) 6,34       (D, 7 c.p.s.  /HC(10)
/   H) 30     6,50       (D, 8 c.p.s.  /H(12):
/IH)0 6,60       (S          /HO-C(14), exchangeable              / 1 H)
6,73       (ap. T, 8+7 c.p.s./HC(11)                           /I H) 9,06
(S          /HO-C(9), exchangeable                / I H) EXAMPLE 10. 35
(3S,14S, 16S)-12-methyl-vincamine
35 [process variant a)] (3S,14S,16S)-12-methyl-vincamine is obtained in a
manner analogous to that described in Example 1 by reacting a mixture of
the Z and E isomers of 3- [(IS,12bS) - I - ethyl - 11 - methyl -
1,2,3,4,6,7,12,12b - octahydro - indolo[2,3-a]- 40
quinolizin-1-yl]-2-methoxypropenoic acid methyl ester with hydrogen bromide
in a(.    40 acid.    1,492,579                              14 M.P. [err]
(dec.); [err] +[err] (1%, [err] NMR spectrum ([err] 90 megaccycles per
second): 0.89        (T, 7 c.p.s.   /[err](2 1)
3H) 1.13-3,43  (M                      /17 H) 5      among them at
2,00+2,19(AB, 14  c.p.s./[err](15)                            5 at 2,47
(S          /[err](12 3,81        (S           /[err](22)
/ 3 H) 3,86       (S            /HC(3)
/ 1 H) 3,99        (S            /HO-C(14),exchangeable
/ 1 H) 10      6,82-7,44 (M             /HC(9+10+11)
/ 3 H)       10 The compoud of formula 1 exhibit pharmaco1ogical activity.
In particular 



the compounds exhibit vigilanc incresing and psychostimulation activity, as
indicated in standard tests for example in mice by an increase in
excitability and by a decrease in sleep and increase in wakefulness in rats
according to the 15   electroncephalogram. The compounds are therefore
further indicated for use as vigilance-increasing agents. For this use an
indicated daily dose is from 1 to 500 mg, conveniently administered in
divided doses 2 to 4 times a day in unit dosage form containing from 0.25
to 250 mg, or in sustained release form. 20 The (3S, 14S, 16S) compounds
are the preferred compounds, e.g. the 10-fluoro   20 compound or the
II-bromo compound. The compound of formula I may be administered in
pharmaceutically acceptable acid addition salt form. Such acid addition
salt forms exhibit the same 25 order of activity as the free base salt
forms and are readily prepared in conventional   25 comprising a compound
of formula I, in free base form or in pharmaceutically acceptable acid
addition salt form, in association with a pharmaceutical carrier or
diluent. Such compositions may be in the form of, for example, a solution
or a tablet. 30 The 14-epi forms of the compounds of formula I are useful
intermediates for          30 the preparation of pharmacologically active
compounds. WHAT WE CLAIM IS:- 1. A process for the production of a compound
of formula I, [err] 35      wherein [err] is bromine, flourine, chlorine,
hydroxyl, lower alkyl or lower alkoxy ,    35 with the proviso that when
[err] is in the 11 or 12 position, [err] is other than methoxy, which
comprises a)cyclizing a compound of formula II, [err] 40      wherein [err]
is as defined above, and [err] is lower alkyl, in the presence of acid, or
40 b) treating a compound of formula III,    14
.  1,492,579                                  14 M.P. [err] (dec.);
[err]=+[err] (1%, [err]). NMR spectrum ([err] 90 megacycles per second):
0.89       (T, 7 c.p.s.  /[err](21)                             / 3 H)
1,13-3,43 (M                                                 /17 H) 5
among them at 2,00+2,19 (AB, 14 c.p.s./[err](15)     .
5 at 2,47   (S         /[err](12) 3,81       (S          /H3COOC(22)
/ 3 H) 3.86       (S          /HC(3)                                 / 1 H)
3,99       (S          /HO-C(14), eXchangeable                / 1 H) 10
6,82-7,44 (M           /HC(9+10+11)                           / 3 H)   10
The compounds of formula I exhibit pharmacological activity. In particular
the compounds exhibit vigilance-increasing and psychostimulation activity,
as indicated in standard tests, for example in mice by an increase in
excitability and by a decrease in sleep and increase in wakefulness in rats
according to the 15      electroncephalogram.
15 The compounds are therefore further indicated for use as
vigilance-increasing agents. For this use an indicated daily dose is from I
to 500 mg, conveniently 



administered in divided doses 2 to 4 times a day in unit dosage form
containing from 0.25 to 250 mg, or in sustained release form. 20
The (3S, 14S,16S) compounds are the preferred compounds, e.g. the 10-fluoro
20 compound, or the 11 -bromo compound. The compounds of formula I may be
administered in pharmaceutically acceptable acid addition salt form. Such
acid addition salt forms exhibit the same order of activity as the free
base forms and are readily prepared in conventional 25      manner. The
present invention also provides a pharmaceutical composition    25
comprising a compound of formula I, in free base form or in
pharmaceutically acceptable acid addition salt form, in association with a
pharmaceutical carrier or diluent. Such compositions may be in the form of,
for example, a solution or a tablet. 30         The 14-epi forms of the
compounds of formula I are useful intermediates for  30 the preparation of
pharmacologically active compounds. WHAT WE CLAIM IS:- 1. A process for the
production of a compound of formula 1, [err] 35     wherein [err] is
bromine, fluorine, chlorine, hydroxyl, lower alkyl or lower alkoxy,  35
with the proviso that when [err] is in the 11 or 12 position, [err] is
other than methoxy, which comprises a) cyclizing a compound of formula II,
[err] 40     wherein [err] is as defined above, and [err] is lower alkyl,
in the presence of acid, or  40 b) treating a compound of formula III,
15                                   1,492,579
15 [err]                               III wherein [err] is as defined
above, at a temperature below [err] with a hydrogen halide, and subsequetly
hydrolyzing the resulting reaction product, or c)   brominating (3S,
14S,16s), (3R ,14R,l6R) or racemic vincamine to produce a 5
corresponding compound of formula I. [err] 2. A process for the production
of a compound of formula I as stated in claim 1. substantially as herein
before described with reference to any one of the Examples. 10
3. A compound of formula I, wheneever produced by a process according to
10 claim 1 or 2. 4. A compound of formula I as defined in claim 1. 5. A
compound of claim 4, wherein [err] is bromine. 6. A compound of claim 4,
wherein [err] is flourine. 15          7. A compound of claim 4, wherein
[err] chlorine.                15 8. A compound of claim 4, wherein [err]
is hydroxyl. 9. A compound of claim 4, wherein [err] is lower alkyl. 10. A
compound of claim 4, wherein [err] is lower alkoxy. 11. A compound
according to any one of claims 4 to 10, wherein [err] is in the 9- 20
positin. 12. A compound according to any one of claims 4 to 10 wherein
[err] is the 10-position. 



13. A compound according to any one of claims 4 to 10, wherein [err] is in
the 11-positon. 25          14. A compound according to any one of claims 4
to 10, wherein [err] is in the l2-position.
25 15. A compound of any one of claims 3 to 14 in racemic form. 16. A
compound of any one of claims 3 to 14 in (3S, 14s, 16S) form. 17. A
compound of any one of claims 3 to 14 in (3R,14R,16R) form. 30
18. (3S, 14S, 16S) - 10-flurovincamine. 19. (3R, 14R,
16R)-10-fluorovincamine.                                       30 20.
Racemic:10-fluuorovincamine. 21. (3S, l4S,16S)-l0methoxy-vincamine. 22.
(3R,14E,l6R)-l0  methoxy-vincamine. 23. Racemic-10-methoxyvincamine. 24.
(3S, 14S,16S)-10-hydroxy-vincamine.
35 25. (3R, 14R, 16R)-10-hydroxy-vincamin. 26. Racemic-10-hydroxyvincamine.
27. (3S,14S,16S)-l1 bromo-vincamine 40       28. Racemic-11-bromovincamine.
29. (3S,14S,16S)-9-fluoro-vincamine
40 30. (3R,14R,16R)-9-fluoro vincamine 31. (3S,14S,16S)-11-chloro-vincamine
32. (3S, 14S,16S)-9-hydroxy-vincamine. 45          33. (3S,14S,1
6S)-12-methyl-vincamine. 34. A compound according to any one of claims 3 to
33 in free base form.      45 35. A compound according to any one of claims
3 to 33 in acid addition salt form. 36. A pharmaceutical composition
comprising a compound according to any 50      one of claims 3 to 33 in
free base form or in pharmaceutically acceptable addition salt form  in
association with a pharmaceutical carrier or diluent.               50 37.
The 14-epi isomer of a compound of any one of claims 4 to 33..    1,492,579
16 B. A. YORKE & CO., Chartered Patent Agents, 98, The Centre, Feltham,
Middlesex, TW13 4EP. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1977. Published by the Patent Office, 25
Southampton Buildings, London, WC2A, 1AY, from which copies may be
obtained.    


