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. :mg ‘statenient :—

.%denvatwe :and

n'ventors

o, 36327(68.

wi =-\JBody Corporate,

~do” hereby declare the mventmn, “for “which we ~
~‘pray- that a: patent; may be granted- to s, and
“the method by w_hrch it is to be: performed to

- Fhe present. mventxon relates to a-new-indole

--Serlal No.: 1138968:
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"of fommi 1

and acid addition salts. thereof. .

The compound of “formula’ I contains. an
asymmetric ‘carbon atom, and may therefore
exist in optically active forms or as a racemate.
In the present specification, however,
be understood that any reference to the com-
pound of formula, I is..intended to. embrace
only the racematé thereof,

The present invention further provides a
process for the:production of the compound
hd’ acid addition salts ‘thefedf,
_’the hydroxy-mdole of

Price 457684

| "'---PATENT SPECIFICATION

NoO* DRAWINGS RGN
FRAN.Z TROXLER and | ALBERT HOFMANN -
ate of Application ‘and* ﬁﬂng Complete Speciﬁcation 13 Jan.; 1966.

ei'productxon sthereof, It is
~divided : :from - our .Apphcanon No.- 1700/66 ' ‘

~in+the form of an a]kah metal salt, is*reacted
~with - epxchlorohydrm, ‘the ‘resulting reaction
“product is*heated in ‘the presence of an: acid
- bmdmg agent thh an amine of formula 111,

“ene; thh an’

\/959 225 o)

g’lﬂ\cﬁ&f@ Enpkl

L Application made in Switzerland (No I 338) on | Feb., 1965
{Divided out:of No. 1138,968.) R
omplete Specification Publishéd: | Jan.,
-.;© Crown Copyright 1969

1969.

~COMPLETE SPECIFICATION

Improvehrents inor rela.tmg toIndole Derlva.twe and
' method for its productlon

11

""IR,,' .
. >NH
_ (cm)zcn |
in whlch R, srgmﬁes a hydrogen ‘atom-or a

' --'111_

“benzyl radlcal any benzyl radical present in
~the resulting” condensation - product is split off
- by hydregenolysis and, when-an acid addition
“salt ‘is"required, the free base is' reacted-with
~an +inofganic *or “organic acid.

It -will be
appreciated that the epichlorohydrin used for
the preparation.of the. compound of formula I
is used in the form of its racemate.

One specific method of effecting the process
of the invention is as follows:

The hydroxy—mdole derivative of formula II
is used in the form of an alkali metal salt,
preferably the sodium salt;. for this purpose it
is added to an eqiiiinolar amount of aqueous

-alkali metal hydrox1de solution or is reacted-in

an inert organic solvent, e.g. benzene and tolu-
quimolar' amount ' of -an . alkali

1»1‘)‘8,969

lndex a.t a.ccepinnce —C2 C(LF29X LF29Y, L’F32Y LF36Y LFA5Y, LF50Y, LF213 LF250,
LF251 LF322, LF360 LF362 LF364 LF456 LF502, LF652, LF672)
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alkali metal amide or-afkali ..
CFwy eqmvalents of epichloro-
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" hydrin are subsequently added and the mixture

is stirred at room. temperature -for. several

hours. * As the epichlorohydrin molecule” has -
two reactive: positions, one usnally obtains. a..

mixture of two materials (present in unequal
amounts) by this reaction step. As both these

materials- give- rise ‘t0 ‘only -one ‘end product -
when the next reaction step is effected,: it is:
not necessary to separate the :mixture -before.
working up further. Thus the crude mixture’

resulting by the epichlorohydrin reactior “is
heated to the boil at reflux for one to several

- days with .an .amine of formula: TII in- the
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~in-an inert solvent.

i Preseice of an”acid binding ‘agent, ‘6% & .
tertiary ‘organic base {for" examiple; pyriding -

and triethylamine), an inorganic base - (for

example, potassium carbomate) or, preferably.
an excess of the -amine -of formula ‘TIT: *“The -
one of the two.epichlorchydrin. reaction pro-. .

ducts present in larger quantity-usually reacts

at a temperature of 50-—60°C; whéreas' the
other one only reacts above that temperature
range. When the primary amine of formula

II1, wherein R, signifies a hydrogen atom is'

used, the required. end ‘product is obtained
directly, but dug to the relatively low boiling
point of this amine it is-usually necessary to

raise the boiling temperature of the mixture

to a temperature range which is suitable for
the reaction (50—100°C) by the addition of
a diluent having a higher boiling point, e.g.

- toluene, or to effect the:reaction in'a pressure

vessel. However, when the - secondary - amine

-of formula III wherein R, signifies a4 -benzyl

radical is used, which is. more suitable for the
reaction due to its higher boiling point, the
compound of formirla I may readily - be
obtained from' the resulting ‘product by splitt-
ing off the benzyl radical hydrogenolytically,
e.g. by shaking with palladium and hydrogen

- The compound of formula I-.m#y be iéolafed

and purified in the form of the free base or in

the form of a salt by methods known' per se.

It is a colourless, crystalline compound, which

-is difficulty soluble in water and readily soluble

. fortablets and dragées
for injectable solutions

" for suppos:ton&s o

. The "'_xly:z_'-eéa.rét.i'ons__ mayfurthenm;re\oonmn
- suitable .preserving, stabilizing: . and . wefting

agents, solubilizers, sweetening .and. colouing
substances and flavotirings. - '
The present invention also provides phar-

maceutical compositions containing in addi-

*hydrobromic, “sulphuric, fumaric,

:in” organic ~solvents, .
glacial acetic acid=cor

van Usk’s.. reagent=’(p,
benzaldehyde and .dihit
gives ' characteristic g0

~ As ‘pointed out aboye;
also includes the acid add
-pound .of - formula I; examj
acid addition salt formation a

P ivention
5alts of the com” -
lésof acids” for 557
hiydrochloric,
maleic,
tartaric, - benzoic, methanesulphonic, ethane-
‘sulphonic and- p-toluenesulphonic acid. .., . .
Ini tests effected with animals the compound 60
of “formula - T " exhibits Interesting pharmaco-
dynamic properties, especially. a- pronounced” .;::
‘bradycardiac effect of long duration and some
blood' pressure lowering effect. It inhibits the
tachycardia, ‘produced, by adrenalin and iso- g5
prenalin “and, particularly, has an inhibiting
effect on the’ circulatory effects of isoprenalin
-1 -(3,4. dihydroxy - phenyl)~ 2 -:isopropyl-
-amino: = ethanol]: and . therefore -a. blocking -
. effect -on..the . 8-receptors -of : the -adrenergic 70
" neryous system..- The .compound has an excep-
tionally - high such. . blocking effect -.on --
~B-receptors. . i o T L L
The compound of formula. I is therefore in-
dicated for. use-in therapy, especially. in" the 75
‘prophylaxis or treatment -of :heart diseases,
- particularly . cardiac'-arrhythmia - and .angina
pectoris. The compound'is preferably admin-
istered in the. form of its witer-soluble, pliysi-
ologically. acceptable :salts..- An indicated suit- 80
able daily average dose®of the. compound of -
formula I is 1—50 mg. :
The compound of formula I ‘may. be used
as a pharmaceutical on'its own or in the form :
of appropriate medicinal ; preparations for 85
-administration, e.g. enterally or - parenterally.
In order to produce suitable medicinal  pre-
parations the compound is worked® aup with
organic or inorganic adjuvants which are inert _
and physiologically acceptable. Examples of 90
such adjuvants are:

 lactose, starch, talc and stearic .

acid; - e

vegetable oils; .

water, aloo_.l:no_l_s,' glycerin and. o
patural or hatdened oils and Waxes

tion. to a physiologically acceptable. carrier, the
»compound I and/or-a physiologically accept- 100
able acid addition salt thereof. sy
The hydroxy-indole (II) used as starting
material is known.
In the following non-limative Examples. all



1,138,969 3

LAl 9 S

10

30

35

:-grade; the mel i

temperatures afe _mdxcated in degrees Centi-

L

S zsopmpylamino. -
indole.

-‘indole and subsequ-

'entl.y 4.5 mi of epxchlorohydnn -dre added

whilst stirring in an“atmosphere of mtrogen 1o
a solution of 2.25 g of sodium hydroxide in 50
ml of water. Stirring is-effected ‘at foom tem-
perature for -a ‘fiirther 24 hours, the reaction
mixture is extracted four times with _methyl-
ene chloride and the ombmed organic layers

Keller’seolour reaction (0.2 mg) = - .:

Vax_i-b;k’s colour reaction (1 mg)

and b‘oﬂmg poirits are un- .phate are evaporated at reduced pressure. -

which have been dried over magnesium sul-
:The
oily residue i§ téken up in 50 ml of toluene
and 50 ml of isopropylamine ‘and heated at

-reflux at ‘a bath temperature of .70° for 2}

days. ’ Evaporatmn to dryness is effected at

-reduced pressure, the residue is: shaken thrice

between ethyl acetate and a N tartaric acid
solution and a SN sodium hydroxzide solution
is then added to the combined tartaric acid
phases until an alkaline reaction is obtained.
The resulting precipitate is filtered, washed
with water and recrystallized from ethanol.
Melting point 171—173° (needles).

olive green
3 before exposﬁre to

light lilac, afterwards
dark lilac-violet.

EXAMPLE 2

e Example of a medicinal preparaﬁon : tablets

for every tablet
4-(2-hydroxy-3-1sopropylammo-pr0poxs')-
mdole (compound of Example 1) 0.010 g
Magnesmm stearate 0.001g
' Poljﬁﬁyl;pmoﬁdone 0.004g
Talcum 3 0.005g
- Maize starch 0.010 g
Lactose 0.128 g
Dimethyl-sificone oil 0.0005 g
Polyethylene glycol 6000 0.0015 g
e 0.160 g

The active compe 0 is mlxed in dry state
with the magnesium: stedrate, polyvinyl-
pyrrolidone, talcum, ‘maize starch and lactose.
The resulting mixtire .is moistened with an
aqueous suspension 'dmethyl-sxhcone oil
and polyethylene glycol, the mass is kneaded,
granulated and the dried- and crushed granulate
is pressed into tablets.:~:100 g-of the tabletting
mass theoretically yield 625 tablets each weigh-
ing 0.160 g and contammg 10 mg of active
compound.

WHAT WE CLAIM IS:—

1. Racemic 4 - (2:- hydroxy 3 - isopropyl-
amino - propoxy) - mdole :

2. Acid addmon

_offacem1c4 @-

hydroxy - 3 - isopropylamino - propoxy) -
indole.

3. A process for the production of the
racemic indole derivative claimed in Claim 1,
and its acid addition salts, characterized in
that 4-hydroxy indole in the form of an alkali
metal salt, is reacted with epichlorohydrin, the
resulting reaction product is heated in the
presence of an acid binding agent with an
amine of formula III,

R,
>NH
(CH,).CH
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been-dried over:  magnesiiim sul-
porated:at reduced pressure; . The
"is taken up-in:'50 ml: ‘of .toluene
+of: 1sopropylamme ‘and - heated:-at

“dryness_is; effected “at
is”shaken thrice
nd 2 ‘N rtartaric racid
and 4'1SN' sodius .hydroxlde solution

- _o_ sodxum hydroxxde in 50 _
ml of water Stunn_g_ is cf_fectcd at room tem- ::p

mxxture is: extracted
ene chlonde nd

-before: exposure to
- light lilac, afterwards
dark lilac-violet.

Van Urk’s colour reacuon (1 mg)

EXAMPLE 2

Example of a medicinal preparatxon tablets

for every tablet R

4-(2-hydroxy-3—1sopropy1annno—propoxy)—

mdole (compound of Example 1) . 0.010g
Magnesmm stearate 0.001¢g
Polywnyl-pyrrohdone 0.004g
Talcum 0.005 g
 Miaizé starch 0.010g
Lactose 0.128¢
Dizué;hyl_'-siﬁcone oil 0.0005 g
; Pélyethylene glycol 6000 - 0.0015 g
o 0.160 g

The active compound ds mized in dry state
with the magnesiim stearate, polyvinyl-
pyrrolidone, talcum, maize starch and lactose.
The resulting mixture is moistened with an
aqueous suspension .of - dxmethyl-smcone oil
and polyethylene glycol, the mass is kneaded,

30 hydroxy - 3 - isopropylamino - propoxy) -
indole. i
3. A process for the productlon of the

racemic indole derivative claimed in Claim 1,

35 that _4-hydroxy indole in the form of an alkali

1138969 | | 3

‘bath temperature: of  70° for”. 2% ¢

and its acid addition salts, characterized in

granulated and the dried; and crushed granulate
is pressed into tablets.:

ing 0.160 g and"
d.

).g. of the tablettmg._
mass theoretically yield 25 tablets each weigh-
' g 10 mg of “active

metal salt, is reacted with epichlorohydrin, the
resultmg reaction product is heated in the
presence: of an acid binding agent with an
amirie of formula II1,

40 comy
WHAT WE CLAIM IS:— R,
1. Racemic 4 - (2 - hydroxy - 3 - lsopropyl- . >NH I
amino - propoxy) -“indole. (CH,).CH

2Ac1dadd1tlonsaltsofracem1c4 (2-
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- in which R,.signifies a hydrogen atom:or:a
benzyl radical,- any -benzyl radical present in
the resulting condensatxon product -is split- off
by hydrogenolysis -and; when an acid addition

5 salt is required, the: free -base is reacted w1th
an inorganic or organic acid.

4. A process for the productlon of the race-
mic compound claimed in- Clhaim 1 and its
acid addition salts substantially as herein de-

10 scribed: with -reference to Example 1. -
.+ 5. The racemic compound claimed:in Claim

-1 and its acid addition salts whenever produced
by the process claimed in- Claim 3 or 4.

6. Pharmaceutical compositions containing,

15 in addition to a physiologically acceptable car-

rier; the racemic contpouﬁd ﬁax it €l
1 and/or:a physmloglcaﬂy acdeptable ~acid

- which-the .amount of active mgredlents pre-'

- from 1 to 50:mg.

addition salt thereof; = _:
7. Compos1tlonsnaccord1ng to CIalm 6 in.

sent is suitable:for. the- da11y~ admmtstratlon of

;8. Composmons &cgordmg to Claun 6

substsmtxally as- herembe oteﬁeacnb.

. For. the Apphcants - '}‘
G. H,-MUNSTER & €0.,
Chartered: Patent: Agents; .-
o Imperial-Buildings, " -
56, ngsway, London, W.C.2.

Printed for Her Majesty’s-Stationery Office - by the Courier-Press, Iieamington Spa, 1969,
Published by the Patent Office, 25 Southampton Buildings, London, W C.2, from which
copies may be obtained. :
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