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Substitution reactions of 5-(bromoacetyl)indane (Ilia) with a series of seven secondary amines 
led to amino ketones !Va-Xa which were then converted by reduction methods to the amino 
alcohols IVb- Xb and debenzylated to Jb and Jib. The products showed slight indications of cen
tral stimulant and antiarrhythmic activity. 

Analogues of sympathomimetic and sympatholytic phenethylamines and phenylethanolamines 
are still attractive as potential cardiovascular and neurotropic drugs . As to the indane derivatives , 
such compounds have been studied so far as contain the five-membered ring incorporated 
into the phenylethylamine skeleton1 . Only recently interest has been shown in indane derivatives 
where the ethylamine side chain is attached to the aromatic ring. Thus the first adrenaline analogue 
to be synthesized was 1-(5-indanyl)-2-methylaminoethanol (Ib) 2

; 5-(1-indanyl)-2-isopropyl
aminoethanol (Jib) was synthesized as a potential P-adrenolytic3

-
6 and its pharmacology was 

studied in some detaie• 8 • In addition to these two compounds several other similar amino alco
hols and corresponding amino ketones with a secondary or a tertiary amino group were de
scribed2-6. 

The present experimental work was stimulated by the finding of an interesting 
type of central depressant activity in the series of substituted N-phenacylpiperazi
nes9 ·10. Several indane analogues of these compounds (VIIIa-Xa, VIIIb-Xb), 
several compounds not containing the piperazine residue (IVa- VIla, IVb- VIIb) 
and finally, using a novel method, the amino alcohols Ib and Jib were synthesized. 

The parent compound of the whole study was 5-(bromoacetyl)-indane11
•
12 (III a) 

which was obtained by bromination of 5-acetylindane13 through a modified procedure. 
A substitution reaction of this compound with 100% excess of the corresponding 
amine (benzylmetbylamine14, benzylisopropylamine15 - 17

, butylmethylamine18 •19, 
hexamethylenimine, 1-methylpiperazine, 1-phenylpiperazine20, 1-benzylpiperazine21) 
in ether (method A) yielded amino ketones IVa-Xa. Compounds VIa-Xa were 
then reduced with lithium aluminium hydride in ether (method B) to the amino 
alcohols VIb- X b. Amino ketones IVa and Va were hydrogenated in the form 
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of hydrochlorides on Adams' catalyst in ethanol at room temperature and under 
normal pressure. The keto group was reduced preferentially, whereafter the uptake 
of hydrogen ceased spontaneously: this led to amino alcoholsiVb and Vb (method C). 
Amino alcohol IVb was then debenzylated by hydrogenation on palladium catalyst 
on charcoal and yielded in a novel way the previously described2

•
3 amino alcohol Ib. 

/"'~ II I ~/~"xcH R 2 

I, R = NHCH3 
II, R = NHCH(CH3)z 

Ill, R = Br 

IV, R = N/ CHzC6Hs 

" CH3 

V R = N/ CHzC6Hs 

, "CH(CH3)z 

VI, R = NjCHz)3CH3 

"cH3 

a, X = CO 

b, X = CH(OH) 

; - '-., 
VII, R = N ) 

\ _ 
1-\ 

VIII, R = N NCH3 
\ _ / 

'· ;-\ 
IX, R = N NC6H 5 

\_/ 
1- \ 

X, R = N NCH 2 C6H 5 
\_/ 

Amino alcohol Vb in the form of a hydrochloride was then hydrogenated on Adams' 
catalyst which also resulted in debenzylation yielding the previously described3

- 5 

amino alcohol Jib . All the amino ketones, amino alcohols and their salts prepared, 
together with the experimental data, are shown in Table I.* 

The amino ketones VIa- VIIIa and amino alcohols VIb, VIIb and Xb were 
pharmacologically tested by methods of general screening (for every compound 
the method of administration, the mean lethal dose LD50 in mgfkg in mice and 
the doseD in mgfkg in which the compound was applied in vivo, are shown). Hydro
gen maleate of base VI a ( i.v. , 75, 15) in doses greater than D exhibits some central 
depressant effects in mice. In agreement with this it slightly antagonizes the effect 
of phenmetrazine. In rats with normal tension it depresses briefly the blood pressure. 
In the in vitro test on rat duodenum it antagonizes slightly the acetylcholine con
tractions and very efficiently the barium chloride contractions (like papaverine). 
Compound VII a (hydrogen maleate) (p.o., 1000, 200) at doses greater than D brings 
about signs of central excitation in mice. In agreement with this in antagonizes 
slightly the hypothermic effect of reserpine in mice. Further it shows a distinct 
hyperglycaemic effect on rats. Similarly, the di(hydrogen maleate) of VIIIa (i.v., 
70, 14) displays in higher doses a central stimulant effect which is not detectable 
at dose D. No antireserpine effect could be demonstrated. At the dose of D/2 it re
duces briefly the blood pressure of normotensive rats which is followed by a pro-

During the press of this paper a patent application22 appeared dealing with some related 
compounds and describing also our substances IX a and IXb. 
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tracted increase of pressure. Further it exhibits some antiarrhythmic effects in mice 
toward chloroform arrhythmia; on the other hand, it is not effective against the aconi
tine arrhythmia in rats. After a i.v. application of D it depresses the blood sugar 
level in rats which could not be obtained after an oral application. In an isolated 
rat duodenum it displays a slight and nonspecific spasmolytic activity. 

Hydrogen maleate of amino alcohol VIb (i.v., 25, 5) is pharmacologically similar 
to the preceding compound. In a high dose it stimulates the CNS, in a D /2 dose 
it brings about a brief drop of blood pressure, a symptom of antiarrhythmic effect 
(chloroform), a slight hypoglycaemic effect after an i.v. application, which could 
not be found after p.o. administration. Similarly, the hydrogen maleate of VIIb 
(p.o., 1000, 200) shows in high doses signs of central stimulation; it showed some 
antireserpine activity (toward the effect on body temperature) in mice. It has a pro
nounced hyperglycaemic effect. Compound Xb ( dihydrogen maleate) (p.o., 1000, 200) 
shows the most pronounced central stimulant effect on mice which is still apparent 
at a dose of 50 mgfkg (effect on motility). In agreement with this it has a hyper
thermic effect: at a dose of 100-200 mgfkg it increases the body temperature of rats 
by 0·5°C. In the same dose it has a pronounced antiarrhythmic effect on rats toward 
aconitine arrhythmia. In a p.o. dose of 100 mgfkg it decreases the blood sugar level 
in rats by more than 20%. In isolated rat duodenum it shows a spasmolytic effect, 
specifically directed against acetylcholine. 

Compounds VIIIb (dihydrogen maleate) and IX a (maleate) were tested by Dr M. 
Vanecek at the pharmacological department of this institute from the point of view 
of assumed hypotensive activity. A single application in a p.o. dose of 10 mgfkg 
does not reduce the blood pressure of hypertensive rats by more than 15%. For this 
reason the compounds are considered as uninteresting from this point of view. 
Compound IXb (maleate) was evaluated by Dr J. Metys in this psychopharmaco
logical group for its assumed central depressant activity: it was found to be uninte
resting since in a dose of 500 mgfkg p.o. it is practically ineffective in the rotating-rod 
test in mice. 

EXPERIMENTAL 

The melting points of the analytical preparations were determined in Kofler's block and have not been corrected; the 
samples were dried at a suitable temperature (maximum 100°C) in vacuo of an oil pump over phosphorus pentoxide. The 
UV spectra (in methanol) were recorded in a Unicam SP 700 spectrophotometer, the IR spectra in an Infrascan (Hilger 
and Watts) spectrophotometer and the NMR spectrum in a ZKR 60 (Zeiss, Jena) spectrometer. 

5-(Bromoacetyl)indane (Ilia) 

Anhydrous AICI 3 (0·8 g) was added to a solution of 66 g 5-acetylindane
13 

in 140 ml ether, 
followed, under stirring, at 0-5°C, with 66 g bromine added dropwise. The mixture was stirred 
for 4 h at room temperature, the ether was evaporated, the residue was mixed with water and 
filtered, washed with water and some light petroleum and dried in air; 76 g (78%) m.p. 57-60oC. 

Collection Czechoslov. chem. commun. (Vol. 39} (1974} 



620 Vejdelek, Nemec, Protiva: 

TABLE I 

5-(Aminoacetyl)jndanes and 1-(5-Indanyl)-2-aminoethanols 

B.p., °C/Torr Calculated/ Found 
Compound a or Formula 

Method m.p., °C (M.w.) 
(solvent) %C %H % N ~· ~ Cl 

lb 130-131 C12H17NO 75 ·35 8·96 7·32 
(benzene-light (191·3) 75·51 9·02 7·29 
petroleum) 

lb-HC! 141-143 C12H 18ClNO 63 ·29 7·96 6·15 15·57 
(ethanol-ether) (227·7) 63 ·48 8·13 6·16 15·84 

Ilb-HCI 213-214 C14H 22ClNO 65·73 8·67 5-48 13-86 
(ethanol- ether) (255·8) 66·00 8-48 5·61 14·07 

IVa 236 - 238/ 1 C19HztNO 81·70 7·57 5·01 
A (279-4) 81·50 7-81 4·94 

IVa-HCl 187-188 C19H 22ClNO 72-26 7·02 4·43 11·22 
(ethanol-ether) (315·8) 72-16 7·22 4·43 11 ·30 

IVb-HCl 183 - 184 C19H 24ClNO 71·80 7·61 4·41 11·15 
c (ethanol-ether) (317-8) 71·98 7·90 4·33 11-43 

Va-HClc 163-165 C21 H 26ClNO 73 ·35 7-62 4·07 10·31 
A (ethanol-ether) (343 ·9) 73·15 7-48 4·04 10·5 1 

Vb-HC! 231 C21 H 28ClNO 72·91 8·16 4·05 10·25 
c (ethanol-ether) (345 ·9) 73·07 8·03 4·01 10-41 

Via 150/ 1 C16Hz3NO 78·31 9·46 
A (245·4) 77-60 9-69 

Vla-HM 104-105 CzoHz7NOs 66·46 7·53 3-88 
(ethanol-ether) (361·4) 66·65 7·52 3·92 

Vlb-HM 71-72 CzoHz9NOs 66·10 8·04 3·85 
B (ethanol-ether) (363-4) 66·00 8·11 3·95 

VIla 170/0·5 C17H23NO 79·32 9·02 5-44 
A (257-4) 78·71 9·12 5·37 

VII-HM 124-125 CztH27NOs 67·53 7·29 3·75 
(ethanol-ether) (373-4) 67·38 7·32 3·73 

V!lb-HM 126-127 CztHz9NOs 67·17 7·79 3·73 

B (ethanol- ether) (375·5) 66·93 7·83 3·69 

VIlla 195j 1d C16HzzNzO 74·38 8·58 10·84 

A (258·4) 73·66 8·64 10·58 

Vllla-2 HC!e 211-213 C16Hz6CizNzOz 8·02 20·33 

(ethanol) (349·3) 8·14 20·64 

co.!l ection czechoslov. Chern. commun. (Vol. 39 ) (1974) 



Some 5-(Aminoacetyl)indanes and 1-(5-Indanyl)-2-aminoethanols 621 

TABLE I 

(Continued) 
---------- ----- - - -----·-- --

B.p ., °C/Torr 
Compound a or Formula Calculated/ Found 

Method m.p., oc (M.w.) 

(solvent) %C %H %N ~~ Cl 

Vl/Ia-2 HM 166 - 167 Cz4H3oNzOg 58·77 6·16 5·71 
(methanol) (490·5) 58·84 6·25 5·74 

Vlllb 82-83 Ct6Hz4Nz0 73·79 9·29 10·77 

B (benzene-light (260-4) 73·90 9-49 10·67 
petroleum) 

VIIIb-2 HM 178 -179 Cz4H3zNzOg 58·52 6·55 5·69 

(ethanol) (492·5) 58·50 6·67 5·93 

IX a 112-113! CztHz4NzO 78·71 7·55 8·75 

A (ethanol) (320-4) 78·71 7·59 8·85 

IX a-M 163-164 CzsHzsNzOs 68·78 6-47 6-42 

(ethanol) (436·5) 68·91 6·54 6·32 

!Xb 148 - 149 Cz1Hz6Nz0 78 ·22 8·13 8·69 

B (benzene-hexane) (322-4) 78·13 8·16 8·51 

!Xb-M 165 CzsH3oNzOs 68-47 6·90 6·39 

(ethanol- ether) (438·5) 68·12 6·86 6·37 

Xa-2HMe 175-176 C3oH36NzOto 61 ·63 6·21 
Ag (ethanol) (584·6) 61 ·51 6-45 

Xb 134-135h CzzHzsNzO 78·52 8·39 8·33 

B (hexane) (336·5) 78-43 8-41 8·18 

Xb-2HM 191-192 C3oH36Nz09 63 ·36 6·38 4-93 

(ethanol) (568·6) 63·32 6·63 4·93 

a M = maleate, HM = hydrogen maleate, 2 HM = di(hydrogen maleate). b See Experimental. 
c Crude base boils at 198-205°C/0·5 Torr. d UV spectrum: Amax 257·5 nm (log c 4·08) , 288 nm 
(3·50). e Monohydrate. f UV spectrum: Amax 254·5 nm (log c 4·37), 286 nm (3·68). IR spectrum 
(KBr): 689 and 753 (5 vicinal aromatic C- H), 823 (2 vicinal aromatic C-H), 867 (isolated 
aromatic C-H), 1502 and 1599 (Ar), 1680 (Ar- CO), 2820 em -l (N- CH2). NMR spectrum 
(CDC1

3
): o 7·95 (s, 1 H, 4 - H of indane), 7·88 (d , J = 9·0 Hz, I H, 6-H of indane), 7·11 (d, J = 

= 9·0 Hz, 1 H, 7-H of indane), 6·80-7·50 (m, 5 H, aromatic protons of phenyl), 3·83 (s, 2 H, 
COCH

2
), 3·28 (m, 4 H, CH2 N 4CH2 of piperazine), 2·93 (m, 4 H , 2 CH 2 in positions 1 and 3 

of indane), 2·75 (m, 4 H, CH2N 1CH2 of piperazine), 2·06 (m, 2 H, CH 2 in position 2 of indane). 
9 Crude base boils at 174- 176°C/ 1 Torr. h IR spectrum (Nujol): 695 and 738 (5 vicinal aromatic 
C-H), 825 and 840 (2 vicinal aromatic C- H), 860 (isolated aromatic C-H), 1090 (CHOH) 

2 780 (N- CH2 ), 3180 em -l (OH). 
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In this form it was used for further work. Ref. 11
•
12 give for a product obtained by a different 

method of bromination of 5-acetylindane m.p. of 58 - 59°C and 61 °C. 

5-(Benzylmethylaminoacetyl)indane (IVa) 

Method A: A solution of 19·6 g Ilia in 200 ml ether was added to a solution of 19·8 g benzyl
methylamine14 in 50 ml ether, the mixture was stirred for 2 hat room temperature, then refluxed 
for 5 hand left to stand overnight. The suspension thus formed was agitated with 200 milO% solu
tion of NaOH until the solid dissolved, the ether solution was separated, washed with water, 
dried with K 2C03 and evaporated. The residue was distilled to remove excess benzylmethyl
amine and the remaining base was redistilled: 19·0 g (83%), b.p. 236-238°C/ 1 Torr. Using 
an ether solution of hydrogen chloride, the base was converted to the hydrochloride, m.p. 187 to 
188°C (ethanol--ether). Further data are shown in Table I which also includes the other amino
ketones prepared. If the resulting base was crystalline it was not distilled but rather purified 
by recrystallization. 

1-(5-lndanyl)-2-( 4-methylpiperazino)ethanol ( Vlllb) 

MethodB: A solution of 4·80 g 5-(4-methylpiperazinoacetyl) indane (VIlla) in 75 ml ether 
was added dropwise under stirring to a solution of 2·0 g LiAlH4 in 50 ml ether. The mixture 
was refluxed for 5 h, left to stand overnight at room temperature and decomposed by adding 
dropwise 8 ml 20% solution of NaOH. The solid was filtered and the filtrate evaporated. A total 
of 4·50 g (94%) crude base was obtained which was recrystallized from a mixture of benzene and 
light petroleum, to melt at 82- src. Neutralization with maleic acid in a mixture of ethanol and 
ether yields the di(hydrogen maleate) melting at 178-179°C (ethanol). Further data on the base 
and the maleate are shown in Table I which includes also other amino alcohols prepared by this 
method. 

1-(5-Indanyl)-2-(benzylmethylamino)ethanol (!Vb) 

Method C: A solution of J 4·0 g hydrochloride of amino ketone IVa was hydrogenated in the 
presence of 0·6 g Pt02 in 50 ml ethanol at room temperature and under atmospheric pressure. 
Hydrogen consumption ceased after some 10% over the theoretical had been taken up, referred 
to H 2. After filtration, the filtrate was evaporated to dryness: 13·0 g (93%) crude hydrochloride 
which was purified by crystallization from a mixture of ethanol and ether, m .p. 183 - 184°C. 
The analytical data are shown in Table I. 

1-(5-Indanyl)-2-methylaminoethanol (Ib) 

A solution of 11·0 g hydrochloride of amino alcohol !Vb in 150 ml ethanol was hydrogenated 
on 2·0 g 5% palladium catalyst on charcoal under normal conditions. After the consumption 
of hydrogen had ceased, the catalyst was filtered and the filtrate evaporated at reduced pressure. 
The remaining hydrochloride of the product (7·2 g, 92%) was crystallized from a mixture of etha
nol and ether; m.p. 141-143°C. Decomposition of the aqueous solution of this hydrochloride 
with 20% NaOH liberated the base which was filtered and recrystallized from a mixture of benzene 
and light petroleum; m.p. )30 - 131°C. The analytical data are shown in Table I. Ref. 2 reports 
a preparation of the compound by hydrogenation of the corresponding methylamino ketone 
on palladium (m.p. of the base 132-132·5°C, of the hydrochloride 124-125·5°C), ref. 3 by reduc
tion of the same amino ketone with sodium borohydride (m.p. of the base 131-132°C). 

Ce>lleation c zechoslov. Chern. Commun . (Vol. 39) (1974) 
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1-(5-Indanyl)-2-isopropylaminoethanol (I/b) 

Pt02 (1·0 g) was added to a solution of 14·0 g hydrochloride of amino alcohol Vb in 175 ml 
ethanol and the mixture was hydrogenated on a shaker until absorption of hydrogen ceased. 
After filtration of the catalyst the filtrate was evaporated, the residue was recrystallized from 
a mixture of ethanol and ether. A total of 8·50 g (91 %) hydrochloride of the product was obtained 
(m.p. 213-214°C). The analytical data are shown in Table I. Ref_3-S described the preparation 
of the compound by reduction of the corresponding isopropylamino ketone with NaBH4 , and 
by the ,reaction of 1-(5-indanyl)-2-chloro (or bromo)ethanol with methylamine; only the m.p. 
of ihe base was reported as 99°C. 

The authors wish to thank Dr B. Kakac and Dr E. Svatek of the physico-chemical department of 
the institute for recordin.IJ and interpretation of spectra. The analyses shown were done at the analy
tical laboratory of this institute hy Mr K. Havel and Mrs J. Komancova. 
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