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The present invention relates to new esters of the in-
dole series. More particularly, the invention is espe-
cially concerned with therapeutically valuable esters of
the formula
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wherein each of R; and R, is a lower alky! group (e.g.
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, etc.),
the two groups being identical or different, or R, and
R, together with the adjacent nitrogen atom form a
pyrrolidine or piperidine ring, Ry stands for a hydrogen
atom or a lower alkyl group (e.g. methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, etc.) or a lower alkenyl group
(e.g. allyl, butenyl, etc.) or a lower aralkyl group (e.g.
benzyl, phenylethyl, phenylpropyl, benzhydryl, ete.), and
R, stands for a residue of a tribasic oXygen-containing
inorganic acid (e.g. phosphoric acid, etc.) or of an organic
carbexylic acid (e.g. acetic acid, benzoic acid, trimethyl-
acetic acid, etc.).

The new compounds (I) of the present invention com-
prise, as particular or preferred sub-groups, the following
esters:

(a) The phosphoryloxy-indoles of the formula
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wherein R’ and Ry’ represent alkyl groups containing
from 2 to 4 carbon atoms (e.g. ethyl, propyl, isopropyl,
butyl, isobutyl, etc.) or R; and R, together represent a
tetra- or pentamethylene chain,

(b) The corresponding, 1-position-substituted phos-
phoryloxy-indoles of the formula
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wherein R; and R, have the previcusly-recited signifi-
cances, and Rj" stands for a lower alkyl group (e.g.
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, etc.) or
a lower alkenyl group (e.g. allyl, butenyl, etc.) or a lower
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2
aralkyl group (e.g.- benzyl, phenylethyl,
benzhydryl, etc.),
(¢) The acyloxy-indoles of the formula

phenylpropyl,

(')~acyl B,
I - OH:»——OHZ—N/
I Rz
NS
H (Iv)

wherein R; and R, have the previously-recited signifi-
cances and acyl stands for a residue of an organic car-
boxylic acid containing from 1 to 10 carbom atoms (e.g.
acetyl, benzoyl, trimethylacetyl, ete.),

(d) The corresponding, 1-position-substituted acyloxy-
indoles of the formula

? -acyl R,
CH:—CH—N’ é
%
N
ﬁa' (42

wherein Ry, Ry, Ry’
nificances.

The new esters of Formula I are prepared by esteri-
fying a corresponding hydroxy-indole
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and acyl have the above-recited sig-

(VD)

wherein Ry, Ry and Ry have the precedingly-recited sig-
nificances, preferably in the form of ifs salt with an
inorganic base and in an inert organic solvent, by treat-
ment with an appropriate reactive derivative of a tribasic
oxygen-containing acid or of an organic carboxylic acid.

More specifically, the Process may be carried out as
follows:

A hydroxy-indole of Formula VI is first dissolved
either in water containing one mole of a base, or in the
form of a salt with an inorganic base in an inert solvent,
following which an appropriate acid derivative is added
to the solution, Suitable acid derivatives for the prepa-
ration of acyloxy-indole compounds (IV, V) comprise
advantageously acid halides, more especially acid chlo-
rides such as e.g. acetyl chloride, benzoyl chloride, etc.;
acetic anhydride may also be employed with advantage
for acetylation. For example, 3-(2’-dimethylaminoeth-
y1)-4-hydroxy-indole in the form of an alkali meta] salt
thereof is reacted with benzoyl chiloride in an inert
solvent such as toluene, '1,2-dimethoxy-ethane, tertiary
amyl alcohol, etc., the reaction mixture shaken for several
hours at room temperature (about 20° to about 30° C.)
and then distributed between water and a water-immis-
cible orgamic solvent. The organic phase is separated
and dried and the solvent evaporated. Ths residual crude
product can be crystallized directly from a suitable sol-
vent or solvent mixture, such e.g. as chioroform or ethyl
acetate-petroleum ether, etc, If necessary, preliminary
purification can be effected by filtration through a column
of aluminum oxide.

Where phosphoryloxy-indole compounds (II, IIT) are
being prepared, the acid derivative is, of course, a phos-
phoric acid derivative. Thus, the hydroxy-indole of
Formula VI, e.g. in the form of an_alkali metal salt
thereof, is reacted with e.g. one mole of phosphoric
acid-dibenzylester chloride or pyrophosphoric acid-tetra-



3,075,992

benzylester or phosphoric acid-diphenylester chloride in
an inert solvent such as toluene, 1,2-dimethoxy-ethane,
tertiary amyl alcohol, etc., after which the reaction solu-
tion is shaken or aliowed to stand at room temperature
(about 20° to about 30°) for several hours, if desired
in a nitrogen atmosphere. The solution is thereupon
evaporated to dryness, the residue taken up in an organic
solvent such as alcohol or an alcochel-chloroform mix-
ture, insolubles filtered off, after which the formed phos-
phoric acid-dibenzylester or -diphenylester of the initial
4-hydroxy-indole can be caused to crystallize direcily.
In cases where no crystallization occurs, filtration through
a column of aluminum oxide is the preferred method of
purification. The benzyl or phenyl groups of the obtained
phosphoric acid-dibenzylester or -diphenylester, respec-
tively, of the 4-hydroxy-indole are then split off by shak-
ing in methanol solution with palladinm catalyst and
hydrogen, whereupon the resultant phosphoric acid ester
is caused to crystallize out from a solvent, preferably
methanol or water, after removal of the catalyst.

The 1-position-unsubstituted hydroxy-indoles of For-
mula VI, ie. a first subgroup of starting compounds hav-
ing the formula

0H
| /Rl
AN\ CH—CH—N
. l \Ra
\/ N
q (ViD

wherein R; and R, are as precedingly defined, can be
prepared for example by condensing a substituted indole
of the formula ‘

?X

N
" (VIID)
wherein X is a protective group, e.g. a benzyl group or
another group which is capable of being easily split off,
first with a dihalide of oxalic acid, e.g. oxalyl chloride,
and then with a secondary amine of the formula

R

wherein R; and R, are as precedingly defined e.g. di-
methylamine, piperidine, etc. The resulting condensation
product is reduced e.g. with lithium aluminum hydride
in absolute dioxane, after which the protective group X
is split off from the obtained indole of the formula

/R:
CH;—CHxr-N,
Ra

ax)
for example by hydrolysis with hydrobromic acid in
glacial acetic acid or preferably by hydrogenation over a
palladium catalyst.

The hydroxy-indoles of Formula VI which are substi-
tuted in the 1-position, i.e. a second subgroup of starting
compounds having the formula

OH
| : /R1
CH;—CH;—N

Rs
N
l .
Ry o}
wherein R; and Ry are as precedingly defined and Ry
stands for a lower alkyl or a lower alkenyl or a lower
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aralkyl group, can be prepared for example from the
above said indoles of Formula IX by alkylation or alke-
nylation or aralkylation according to per se known meth-
ods. The benzyl radical, which it is preferred to use as
protective group, is then split off e.g. by catalytic hydro-
genation.

The new compounds of the present invention are solid
and generally well crystallized substances at room temper-
ature. They all give a positive color reaction—the shade
of which varies in accordance with substituents present
— with Keller’s reagent (glacial acetic acid containing
ferric chloride and concentrated sulfuric acid). The color
reaction according to Van Urk (p-dimethyl-aminobenz-
aldehyde and dilute mineral acid) with the compounds
(I) above may be positive or negative, depending upon
the nature of the ester group and the other substituents.

The said compounds are characterized by interesting
pharmacodynamic properties as evidenced by the results
of animal tests. In particular, they stimulate the central
sympathetic nervous system, which stimulation is mani-
fested in the form of mydriasis, increase in blood pres-
sure and body temperature, increase in blood sugar, as
well as by an inhibition of intestinal motility; they
furthermore stimulate the spinal reflexes. The said es-
ters also exhibit distinct serotonin-antagonistic properties;
in this respect especially indole-esters, which are substi-
tuted in the 1-position—such as for example 1-methyl-
and 1-benzyl-3-(2’-dimethylaminoethyl) -4-phosphoryloxy-
indole, 1-methyl-3-(2’-dimethylamincethyl) -4-benzoyloxy-
indole etc.—show a very strong action. At the same
time, the esters (I) above exert a mild sedative and
tranquilizing action, while having a very low toxicity.

The central vegetative and transquilizing properties of
the compounds (I) above are useful in the treatment of
various diseases, in which the psychic functions are ef-
fected and the pronounced serotonin-antagonistic prop-
erties are useful in the treament of allergic diseases.

The compounds (I) are practically guantitatively re-
sorbed by the animal orgapism and are therefore pref-
erably administered perorally, but can equally well be
administered subcutaneously, intramuscularly or intra-
venously. While they are thus intended for therapeutic
purposes, they are also valuable intermediates for the
preparation of other medicaments.

The following examples illustrate the invention but are
not limitative thereof in any way. Parts and percent-
ages are by weight, unless otherwise indicated; the rela-
tionship between parts by weight and parts by volume is
the same as that between grams and milliliters. Tem-
peratures are in degrees centigrade; melting points are un-
corrected.

EXAMPLE 1

3-(2'-dimethylaminoethyl) -4-benzoyloxy-indole

0.408 part of 3-(2'-dimethylaminoethyl)-4-hydroxy-
indole and 2 parts by volume of 1-normal agueous caustic
soda solution are evaporated to dryness, the dry resi-
due dissolved in 15 parts by volume of 1,2-dimethoxy-
ethane, after which a solution of 0.267 part of benzoyl
chloride in 5 paris by volume of 1,2-dimethoxy-ethane
is added. The mixture is shaken for two hours and then
distributed between water and chloroform. The chloro-
form phase is separated and dried over potassium carbon-
ate, then evaporated to dryness and the residue crysial-
lized from ethyl acetate-petroleunmt ether, whereupon
3-(2'-dimethylamincethyl) - 4-benzoyloxy - indole is ob-
tained as hexagonal plates which melt at 109-111°,

Keller’s color reaction: brownish violet.

The 3-(2’-dimethylaminoethyl) - 4-hydroxy - indole is
prepared as follows:

12 parts of 4-benzyloxy-indole are dissolved in 300
parts of ether and 9.6 parts of oxalyl chloride are stirred
dropwise into the solution at 0-3°. 30 minutes later, 20
parts of anhydrous dimethylamine are slowly added while
stirring and cooling with ice; the mixture is then stirred
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for a few minutes at room temperature and filtered. The
precipitate is washed thorcughly with water and the
water-insoluble portion is dried in a high vacuum. The
dimethylamide of [4-benzyloxy-indolyl-(3) ]- glyoxylic
acid is thus obtained as a yellow crystalline powder which
melts at 148-150° after crystallization from benzene-
methanol-petroleum ether. A solution of 4 parts of the
latter in 80 parts by volume of absolute dioxane is stirred
dropwise into a solution of 5 parts of lithium aluminum
hydride in 100 parts by volume of absolute dioxane. The
mixture is refluxed for 24 hours. The complex which
has been formed and excess of reducing agent are then
decomposed by treatment with methanol and a saturated
solution of sedium sulfate, the mixture filtered and the
filtrate shaken out with a solution of tartaric acid and
ether. The ether solution is discarded, while the tartaric
acid extract is made alkaline to phenolphthalein by addi-
tion of concentrated caustic soda solution. The crude
base, ‘which thereby separates out as an oily substance,
solidifies slowly. The so-obtained 3-(2'-dimethylamio-
ethyl)-4-benzyloxy-indole is dissolved in benzene and the
benzene solution filtered through a column of aluminum
oxide. The so-obtained colorless oil ~—3-(2'-dimethyl-
‘arm'noethyl)-4-benzyloxy—indole—crystallizes from ether-
petroleum ether as prisms which melt at 119-121°,

A solution of 4 parts of 3-(2’—dimethylamin0€thyl)-4-
benzyloxy-indole in 109 barts by volume of methanol is
shaken with 2 parts of palladium catalyst on aluminum
oxide and hydrogen. When the hydrogen tuptake has
finished, the solution is filtered and the solvent evapo-
rated to dryness. The residue is sublimated in a high
vacuum at a temperature of 130°, whereby snow-white
3-(2 - dimethylamincethyl) - 4 - hydroxy - indole of
M.P. 173-176° is obtained,

Keller’s color reaction: blue.

EXAMPLE 2

1-Methyl-3-( 2'-Dimeihylaminoethyl) -4-
Phosphoryloxy-Indole

0.910 part of 1-methyl—?a-(2'-dimethyiaminoethy1)-4-
hydroxy-indole is evaporated to drymess with 4.35 parts
by volume of 0.96-normal aqueous caustic solution, dry-
ing being continued for two hours at 70° under a high
vacuum. The dry residue is dissolved in 30 parts by
volume of 1,2-dimethoxy-ethane, after which there is
added a carbon tetrachloride sclution of phosphoric acid-
dibenzylester-chloride, prepared from 1.13 paris of di-
benzyl phosphite. The mixture is shaken for 15 hours
al room temperature, precipitated sodium chioride is fil-
tered off, the filtrate evaporated to dryness, and the resi-
due chrematographed on the 30-fold gquantity of alumi-
num_ oxide, the formed I-methyl-3-(2*-dimethylamino-
ethyl)-4-di‘oezzzylphosphoryloxy-indole being washed into
the filtrate with chloroform-1-10% ethanol.

A sclution of 1 part of the thus obtained compound
in 50 parts by volome of methanol iz shaken with 9.8
part of palladivm catalyst on alominum oxide—while
introducing hydrogen—auntil hydrogen uptake ceases.
The catalyst is then filtered off, washed thoroughly with
methanol, and the filtrate evaporated under reduced pres-
sure, the cobtained 1-rnethy1—3-(2'-dimethylaminocthyl)-
4-phosphoryloxy-indole crystallizing cut as a colorless
substance having a melting point of 242-244°.

Keller’s color reaction: blue-green, makes its first ap-
pearance several seconds after mixing the reagents, full
intensity after several minutes.

Van Urk’s color reaction: negative,

The 1 - methyl - 3 - 2 - dimethylaminoethyl) - 4-
hydrexy-indole, used as starting material, can be prepared
as follows:

3-(2- dimethylaminoethyl) - 4 - benzyloxy - indole,
together with metallic potassium, is stirred in lignid am-
nlonia for 30 minutes at —60°, Methyl iodide is added,
the ammonia evaporated after 15 to 30 minutes, the
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residue distributed between water and chloroform, the
chloroform extract evaporated and the residual crude
product chromatographed on aluminum oxide. The cb-
tained 1 - methyl - 3 - (2’ - dimethylamincethyl) - 4-
benzyloxy-indole crystaliizes from ether-petroieum ether
in the form of rodlets which melt at 62-67°. The com-
pound is shaken in methanol solution with hydrogen
and palladium catalyst on aluminum oxide until the up-
tzke of hydrogen ceases, whereupon the catalyst and sol-
vent are removed. The so-obtained 1-methyl-3-(2"-di-
methylamincethyl) - 4 - hydroxy - indole crystallizes from
methanol-ether as irregular plates which melt at 125-
127°, .
Keller's color reaction: gray.

Van Urk’s color reaction: green.

The 3 - (2. dimethylaminoethyl) - 4 - benzyloxy-
indele can be prepared as described in Example 1,

EXAMPLE 3

1 -Benzyl—j’-(z’-Dz‘methyZaminoethyl) -4-
Phosphoryloxy-Indole

5.433 parts of 1-benzyl-3-(2’-dimethylaminoethy])-4—
hydroxy-indole are stirred at room temperature and in
a nitrogen atmosphere into a solution of 0.478 part of
sodium in 690 parts by volume of tertiary amyl alcohol,
after which the mixture is warmed to 50° for 15 min-
utes, followed by stirring for another 2% hours at room
temperature. A carbon tetrachloride solution of phos-
phoric acid-dibenzylester-chloride, prepared from 5.65
parts of dibenzyl-phosphite, is then added. Stirring is
continued for 3% more hours at room temperature, after
which the mixture is allowed o stand . overnight, and
then precipitated sodium chloride is filtered off. The
filtrate is evaporated to dryness and the residue chro-
matographed on the 30-foid quantity of aluminum oxide,
the formed 1 - benzyl - 3 - (2’ - dimethylaminoethyl)-
4-dibenzylphosphoryloxy—indole is washed into the filtrate
with a mixture of chloroform-+10 to 15% methanol.

A solution of 3.47 parts of the above compound in 50
parts by volume’ of methanol is shaken with hydrogen
and 2.6 parts of palladium catalyst on aluminum oxide
until hydrogen absorption ceases. The catalyst is then
filtered off, washed thoroughly with methanol, and the
filtrate evaporated under reduced pressure until crystal-
lization begins. The so-obtained 1-benzyl-3-(2’-dimethyl-
aminoethyl) - 4 - phosphoryloxy - indole crystatlizes from
methanol in the form of plates which melt at 235-237°,

Keller’s reaction: negative.

Van Urk’s reaction: negative.

The 1-benzy1-3-_(2’-dimethylaminoethyi) - 4 . hydroxy-
indole is prepared from 3-(2'-dimethylaminoethyl ) -4-
benzyloxy-indole in the manner deseribed for 1-methyl-3-
(2'-dimethylaminoethyl)-4—hydroxy-indole in Example 2,
with the exception that the methyl iodide there employed
is replaced by benzyl bromide. 1-benzyl-3-(2’-dimethyl-
amingethyl)-4-benzyloxy-indole crystallizes from benzene-
petrolenm ether as needles which melt at 87-88°. 1-ben-
zy1-3-{ 2’-dimethy1aminoethy1)-4-hydroxy -indole crystal-
lizes from benzene in the form of aggregates of compact
prisms which melt at 112-118°,

Keller’s color reaction: clive-green.

Van Urk’s color reaction: weak greenish blue.

EXAMPLE 4
3-(2'-Dimethylaminoethyl ) ~4-Acetoxy-Indole

0.468 'part of 3-(2’»dimethyiaminoethyl)-4-hydroxy~
indole in the form of the sodium sait is reacted with acetyl
chloride in 1,2-dimethoxy-ethane solution, after the man-
ner described in Example 1, and the reaction mixtore is
allowed to stand for two hours and then worked up after
the manner described in Example 1. After crystallization
from ether-petroleum ether, the obtained 3-(2’-dimethyl-
amincethyl)-4-acetoxy-indole melts at 92-95°,

Keller’s color reaction: green, becemes violet.
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EXAMPLE 5

3-(2'-Dimethylaminoethyl) -4-Trimethylacetoxy-Indole

0.345 part of sodium is dissolved in 30 parts by volume
of ethanol, 2.81 parts of 3-(2'-dimethylaminoethyl)-4-
hydroxy-indole are added in a nitrogen atmosphere, and
the mixture then evaporated to dryness. 40 parts by
volume of 1,2-dimethoxy-ethane are then added to the
dry residue, followed by a solution of 1.69 parts of #ri-
methyl-acetyl chloride (pivalic acid chloride) in 20 parts
by volume of 1,2-dimethoxy-ethane, after which the mix-
ture is stirred for three hours at rcom temperature. The
reaction mixture is filtered through talc, the filtrate evap-
orated to dryness, and the residue chromatographed on
a column of aluminum oxide with chloroform. The so-
obtained 3-(2'-dimethylaminoethyl)-4-trimethyl-acetoxy-
indole crystallizes from benzene-petroleum ether in the
form of small shuftle- and druse-shaped crystals which
melf at 123-124°.

Keller's color reaction: green.

Van Urk’s color reaction: light blue.

EXAMPLE 6
3-(2’-Dimethylaminoethyl)-4-Phosphoryloxy-1 ndole

0.408 part of 3-(2'-dimethylaminoethyl)-4-hydroxy-
indole is converted into the sodinm salt by treatment with
the calculated amount of sodium methylate, The meth-
anol is evaporated, the residue dissolved in 15 parts by
volume of 1,2-dimethoxy-ethane and the solution shaken
for 1 hour with an equimolar quantity of dibenzyl-phos-
phoryl chloride in an atmosphere of nitrogen. The re-
snlting mixture is evaporated to dryness, the residue dis-
solved in absolute chloroform and the solution filtered to
remove insoluble material. The chloroform solution is
chromatographed through a column of aluminum oxide.
The resulting 3-(2'-dimethylaminoethyl} 4-dibenzylphos-
phoryloxy-indole is washed out from the column with
chloroform--5-10% alcohol; the product forms a white
foam which fails to crystallize.

0.350 part of the above compound is hydrogenated in
8 parts by volume of methanol in the presence of palla-
dium cafalyst. When the hydrogen absorption has ceased,
the solution is filiered free of the catalyst and the filtrate
concentrated carefully. The resulting 3-(2’-dimethyl-
aminoethyl)-4-phosphoryloxy-indole crystallizes out as
small, massive, colorless prisms of M.P. 210-212° (de-
composition).

Keller’s color reaction: blue,

EXAMPLE 7
3-(2'-Diethylaminoethyl)-4-Phosphoryloxy-1 ndole

1.19 parts of 3-(2’-diethylaminoethyl)-4-hydroxy-
indole is converted into the sodium salt by treatment with
the caculated amount of methanolic caustic soda solution.
The resulting sodium salt is dried in a high vacuum at a
temperature of 60° and then dissolved in 20 parts by
volame of 1,2-dimethoxy-ethane. To this solution there
are added 1.53 parts of dibenzyl-phosphoryl chloride dis-
solved in carbon tetrachloride ard the mixture is shaken
at room temperature for 18 hours. The mixture is evap-
orated to dryness and the residue chromatographed on a
column of 60 parts of aluminum oxide. The resulting
3 - (2’ - diethylaminoethyl) - 4 - dibenzylphosphoryloxy-
indole is eluted from the column with chloroform--10-
20% ethanol.

1.4 parts of the so-obtained compound are hydrogen-
ated in 50 parts by volume of methanol in the presence
of palladium catalyst. When the hydrogen absorption
has finished, the solution is fillered, the catalyst washed
with 60 parts by volume of warm methanol and the com-
bined methanol solutions are concentrated. The resulting
3. (2 - diethylaminoethyl) - 4 - phosphoryloxy - indole
crystallizes as prisms of M.P. 257°.

Keller's color reaction: blue-violet.
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The 3-(2'-diethylaminoethyl)-4-hydroxy-indole is pre-
pared essentially as described for the preparation of 3-(2'-
dimethylaminoethyl)-4-hydroxy-indole except that anhy-
drous diethylamine is used in lieu of anhydrous dimethyl-
amine. The resulting compound crystallizes from ethyl
acetate; ML.P. 104-106°.

Keller’s color reaction: blue-green.

Van Urk’s color reaction: violet.

The thereby obtained intermediate compound, 3-(2'-di-
ethylaminoethyl)-4-benzyloxy-indole, crystallizes from
ethyl acetate or benzene; M.P. 100-101°.

Keller’s color reaction: brown.

Van Urk’s color reaction: blue.

EXAMPLE 8
3~(2’-Piperidino-Ethyl}-4-Phosphoryloxy-Indole

1.35 parts of 3-(2’-piperidino-ethyl)-4-hydroxy-indole
are dissolved in 30 parts by volume of methanol, the solu-
tion is mixed with 5.64 parts by volume of ¢.96-normal
caustic soda solution and evaporated to dryness in an at-
mosphere of nitrogen, The residue is dissolved in 30 parts
by volume of 1,2-dimethoxy-ethane and a solution of di-
benzyl-phosphoryl chloride in 20 parts by volume of car-
bon tetrachloride, which has been prepared from 1.45
parts of dibenzyl-phosphite, is added. The mixture is
then shaken for 10 hours. The precipitated sodium chlo-
ride is filtered off, the filtrate evaporated and the residue
chromatographed on a thirty-fold amount of aluminum
oxide. The resulting 3-(2'-piperidino-ethyl)-4-dibenzyl-
phosphoryloxy-indole is eluted from the column with
chloroform. It forms an amorphous foam.

A solution of 2 parts of the so-obtained compound in
20 parts by volume of methanol is shaken with 1 part of
palladium catalyst and hydrogen until the absorption of
hydrogen has finished. Thereupon the mixture is filtered,
the precipitate boiled with water and the combined filtrates
are evaporated to a small volume, The resulting 3-(2’-
piperidino-ethyl)-4-phosphoryloxy-indole thereby crystal-
lizes as colorless prisms of M.P. 260-262°.

Keller’s color reaction: violet.

Van Urk’s color reaction: brown-orange.

The 3-(2’-piperidino-ethy})-4-hydroxy-indole used as
starting compound herein is prepared as follows:

A solution of 8§ parts by volume of oxalyl chloride in
70 parts by volume of ether is added dropwise into a solu-
tion of 10 parts by volume of 4-benzyloxy-indole in 100
parts by volume of absolute ether. The solution is shaken
for 30 minutes and then 40 parts by volume of piperidine
and 50 parts by volume of ether are added while cooling.
The reaction mixture is allowed to stand at room tempera-
ture for 2 hours and the precipitate is thereafter filtered off
and shaken out with water and chloroform. The chloro-
form solution is evaporated, whereby the pure piperidide
of [4-benzyloxy-indolyl-(3)]-glyoxylic acid is obtained.
M.P. 132-137°.

7.1 parts of the piperidide of [4-benzyloxy-indelyl-(3)]-
glyoxylic acid in 250 parts by volume of boiling absolute
dioxane are stirred with 8.7 parts of lithium aluminum
hydride in 150 parts by volume of absolute dioxane.
Thereupon, the excess of reducing agent is decomposed by
treatment with methanol and saturated sodium sulfate so-
lution. The mixture is filtered and the filtrate shaken out
with ether and tartaric acid solution. The crude 3-(2'-
piperidino-ethyl)-4-benzyloxy-indole is Hberated and isc-
lated from the tartaric acid extract as hereinbefore de-
scribed for 3-(2’-dimethylamino-ethyl)-4-benzyloxy-indole
in Example 1. It crystallizes from ethyl acetate; M.P.
126-128°.

3.6 parts of 3-(2'-piperidino-ethyl)-4-benzyloxy-indole
are shaken in 110 parts by volume of methanol with 3.4
parts of palladium catalyst on aluminum oxide and with
hydrogen. When the hydrogen uptake has finished, the
catalyst is filtered off and the filtrate is evaporated to dry-
ness. The resultant 3-(2'-piperidine-ethyl)-4-hydroxy-in-
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dole crystallizes from ethyl acetate in massive plates of
M.P. 182-183°,
Keller’s color reaction: green,

EXAMPLE 9
1-Methyl-3-(2'-Dimethylam inoethyl)-4-Benzoyloxy-Indole

0.547 part of sodium is dissolved in 50 parts by volume
of tertiary amyl alcohol, after which 4.61 parts of 1-
methyl-3-(2'-dimethylaminoethyl)-4-hydroxy-indole are
added to the solution in a nitrogen atmosphere, the mix-
ture heated to boiling for a short time and then evaporated
to dryness, To the resultant residue 40 parts by volume
of 1,2-dimethoxy-ethane are added, followed by a solu-
tion of 3.3 parts of benzoylchloride in 40 parts by volume
of 1,2-dimethoxy-ethane, the mixture being then stirred
for three hours at room temperature, - Filtration through
talc is then effected, the filtrate evaporated to dryness, and
the resultant residue chromatographed with benzene on a
column of aluminum oxide. The so-obtained 1-methyl-3-
(2’-dimethylaminoethyl) -4-benzoyloxy-indole crystallizes
from benzene-petroleum ether in the form of needles
which melt at 69.5-71°. :

Keller’s color reaction: greenish.

Van Urk’s color reaction: negative.

- EXAMPLE 10 .

I-Methyl-3-(2'-Diethylam inoethyl)-4-Benzoyloxy-
-7 Indole

0.5 part of .l-methyl-S-(2’-die¢hy1aminoethy1)-4-hy—
droxy-indole and 2 parts by volume of dimethyl form-
amide are added to a suspension of 90.5 parts of sodium
hydride in 50 pants by volume of abs. toluene, the mix-
ture being stirred under a nitrogen atmosphere at 60°
for 2% hours. After addition of a solution of 0.53 part
of benzoyl chloride in 40 parts by volume of abs. toluene
stirring is continued for a further 18 hours at 60° at the
end of which surplus scdium hydride is decomposed with
methanol. The reaction mixture is twice shaken out with
a saturated solution of sodium hydrogen carbonate, dried
and boiled down until dry. The residue is dissolved in
benzene, washed with benzene and 1% of methanol
through a thin bed of alumina and then evaporated.
The 1 - methyl-3-(2’-diethylaminoethy1)-4-benzoyloxy-in-
dole crystallizes from: ethanol in the form of needles of
M.P. 167-168°, whereas the corresponding bimaleinate
forms lamellae of M.P. 122-124° when crystallized from
methanol-ethyl acetate.

Kelier’s color reaction: negative.,

Van Urk’s color reaction: negative.

The 1-methyl-3-(2’»diethy1&aminoethy»l)-4—hydroxy-in-
dole used as starting material can be prepared as fol-
lows:

8.2 parts of 3—(2’-diethy1aminoethy1)-44benzyloxy-in-
dole are added to a solution of potassium amide—pre-
pared from 2.17 parts of potassium in liquid ammonia—
the mixture is stirred for 40 minutes at —60°, and a
solution of 8.22 parts of methyl iodide in 75 parts by
velume of abs. ether is added thereto dropwise, At the
end of 1 hour the ammonia is allowed to evaporate at
room temperature, a little methanol is added and the
mixture is shaken out between water and chloroform,
The chloroform extracts are dried over magnesium sulfate
and the residue is distilled in a high vacuum in an air
bath. B.P. 195-200°/0.001 mm. Hg,

Keller’s color reaction: brownish grey.

Van Urk’s color reaction: negative.

6.856 parts of the 1amethyl-3-(Z’diethyl»anﬁnoeﬂlyl)-
4-benzyloxy-indole thus obtained are dissolved in 150
parts by volume of methanol and shaken with 2.7 parts
of a palladium catalyst on an alumina carrier and hydro-
gen until no more hydrogen is accepted. The solution
is separated from the catalyst by filtration and boiled
down. M.P. of the solidified residue 92-95°,

Keiler's color reaction: dark grey ‘brown.
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green (leaf green).
ds are obtained by the
ed in Example 10 from 1-methyl- or 1-

benzyl-3-(2’-dimethylaminoethyl)-4-hydr0xy - indole or
1-methyl-3-(2"-piperidino-ethyl) -4-hydroxy-indole:

M.P. and crystal

Result of eolor re-

Ex- Compound form of the bi- action according
ample maleinate to (1) Keller,
- ’ (2) Van Urk

) ) PR I-methyl-3-(2’- 140-141° needles (1) brownish,
dimethylamino- from methanol/ | (2) Light blue-
ethyl)-d-acetoxy- acetie acid ethyl green,
indole, ester,

12 ... l-methyl-3-(2/- . 137-138° needles (1) negative, light
dimethylaming- from methanol/ brown after
ethyl)-4-trimeth- acetic acid ethyl 1 minute,
acetoxy-indole. ester. (2) negative

(slightly
- : yellowing),

3. 1-benzyl-8-(2/- 127-129° needles | (1) negative.

dimeth ylamino- from methanol/ ‘| (2) negative.
. " ethyl)-4-benzo- acetic acid
. yloxy-indole, methyl ester,

T S I-methyl-3-(2/- 168-169° diagonal | (1) negative.

piperidino-ethyl)- | prisms from (2) negative
4-benzoyloxy- methanol/acetic (slightly
indole. acid ethyl ester. yellowish),

The starting material in Example 14, viz. the 1-methyl-
3-(2’-piperivdino-ethyl)-4-hydr0xy-in-dole is obtained from
3-( 2'-piperi-dino-e1hyl)-4-benzyloxy-ind01e by the same
method as employed in Example 10 for the corresponding
diethylamino compound. The following novel com-
pounds are thus cbtained;

(a) 1~methy1—3~(2’-piperidino-eithy1)-4~'benzyloxy - in-
dole, pale yellow viscous oil of B.P. 200°/0.001 mm. Hg
in an air bath,

Keller’s color reaction: light yellow brown.

Van Urk’s color reaction: grey,

(b) l-methy}-3-( 2’-piperidino-ethyl) ~4-hydroxy-indole,
pale yellow viscous oil of B.P. 155-160°/0.001 mm. Hg
in an air bath, M.P, of the solidified distillate 121—126°.

Keller’s color reaction: 1 sec. green, then dark grey,
later a slightly violet tinge.

Van Urk’s color reaction: light green.

EXAMPLE 15

1-Allyl-3- (2"-Dimethylaminoethyl)-4-Tri-
methylacetoxy-Indole

A solution of 1.67 parts of 3-(2’-dimethylaminoeth-
y1)-4-trimethyl-acetoxy-indole in 50 parts by volume of
abs. ether is mixed with a solution of potassium amide—
prepared from 0.315 part of potassium in liquid ammonia,
the mixture being stirred for 30 minutes at —60°. .770
part of allyl bremide are then added, and at the end of
a further 15 minutes the ammonia is allowed to evaporate.
A little methanol is added, the mixture shaken out be-
tween water and ether, the ethereal solution is dried over
magnesinm sulfate, the ether evaporated and the residue
chromatographed on alumina with benzene.

The 1-allyl-3-( 2’-dimethylaminoethyl ) -4-trimethyl-ace-
toxy-indole-bimaleinate crystallizes from acetic acid ethyl
ester in the form of lameliae of M.P, 124-126°,

Keller’s color reaction: negative (slightly yellowing).

Van Urk’s color reaction: negative (slightly yellowing).

The 3-(2’-dimethy1aminoethy1)-4-trimethyl-acetoxy-in-
dole used as starting material can be prepared as follows:

0.345 part of sodium are dissolved in 30 parts by vol-
ume of abs. ethanol, 2.81 parts of 3-(2'-dimethylamino-
ethyl)-4-hydroxy-indole are added under a nitrogen at-
mosphere, and the whole is evaporated until dry. 40
parts by volume of 1,2-dimethoxy ethane are added to
the dry residue, a solution of 1.69 parts of trimethyl-ace-
tyl-chloride (pivalic acid chloride) in 20 parts by volume
of 1,2-dimethoxy ethane is added and the mixture stirred
for 3 hours at room temperature. The reaction mixture
is filtered through talc, the filtrate is evaporated until dry,
and the residue chromatographed with chloroform on an
alumina column, 3-( 2'-dimethylaminoethyl)-4-trimethy1-
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acetoxy-indole crystallizes from benzene/petroleum ether
in the form of husks and druses of M.P. 123-124°,
Keller’s color reaction: green.
Van Urk’s color reaction: light blue.

We claim:
1. A compound of the formula
0—CO0—R
Ry
CHz—OHz—N/
~
Rj
Y
Zéis’

wherein each of R; and R, represents a lower alkyl group
and R, and R, taken together with the adjacent nitrogen
atom represent a residue selected from the group con-
sisting of pyrrolidino and piperiding, Ry is a member
selected from the class consisting of lower alkyl, lower
alkenyl and phenyl-lower alkyl, and R is a member se-
lected from the group consisting of lower alkyl and phenyl.
2. A compound of the formula

e

CH;:—CH:—N
lower alkyl

lower alkyl

3. A compound of the formula

0—C O-lower alkyl
| Tower alkyl

CH—CH:—N
lower alkyl
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4, A compound of the formula
OH
0—P—0®
| 4

L

NN

CH,;
3,
CHy~CHr—N
H

CH;

phenyl-lower alkyl

5. 1-benzyl - 3 -(2 - dimethylaminoethyl) -4 - phos-
phoryloxy-indole.

6. 3-(2’—dimethylaminoethyl)-4-benzoy10xy-indole.

7. 3~ (2" - dimethylaminoethyl) - 4 - trimethylocetoxy-
indole.

8. 1 - methyl - 3 - (2’ - dimethylaminoethyl) - 4 - ben-
zoyloxy-indole.

9, 1 - methyl <3 - (2’ - dimethylaminoeihyl) - 4 - tri-
methylacetoxy-indole.

10. 1 - allyl - 3 - (¥
methylacetoxy-indole.

11. T -benzyl -3 -(2'
zoyloxy-indole.

- dimethylaminoethyl) - 4 - tri-

- dimethylaminoethyl) - 4 - ben-
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