
2 - f i - ( N - A R Y L P I P E R A Z I N O ) E T H Y L  I N D A N D I O N E S - 1 , 3  

A N D  I N D A N D I O L S - I , 3  

I .  A.  B e r z i n y a ,  S. K .  G e r m a n e ,  
Y a .  Y a .  D r e g e r i s ,  a n d  A.  K .  A r e n  

UDC 615.21:547.665 

2 -Ary lp ipe raz ino -2 - subs t i t u t ed  indandiones- l ,3  and the cor responding  indandiols have marked  neu ro -  
t rop ic  p rope r t i e s  [1]. In the cour se  of  sy s t ema t i c  invest igat ions into the field of aminodiones and amino-  
diols by reac t ion  of N-a ry lp ipe raz ines  with the tosy la tes  of 2- f l -hydroxyethyl -2-phenyl- [2]  and 2- f i -hydrox-  
e thy l -2 -me thy l  i n d a n d i o n e s - l ~  [3] the cor responding  2- (N-ary lp iperaz ino)e thyl -2-pheny1-( Ia - Ig)  and 2- 
(N-arylp iperaz ino)  e t lw1-2-methyl  indandiones- l ,3  (Ih-Ii) were  synthes ized.  By reduct ion of Ia- I i  with 
sodium borane  according  to a method developed prev ious ly  [1, 4] the cor responding  2- (N-ary lp iperaz ino)  
e thy l -2-subs t i tu ted  indandiols I Ia- I I i  were  obtained. The a ry lp ipe raz inod iones - l , 3  (Ia-Ii) a re  yellowish 
c rys ta l l ine  substances  forming s table  sa l ts  with hydrogen chloride (Table 1). The 2-f l - (N-arylpiperazino)  
ethyl indandiols- l ,3  (IIa-IIi) a r e  co lo r l e s s  c rys ta l l ine  subs tances  forming  l ikewise s table  dihydrochlorides '  
(Table 2): 

[~ =OH3, Grill 5 , 

�9 . i O \  / - ~  / 7 _ ~ x  
CHIoH~ CH~C~N~_/r 

ffa-i 

X=H, OCH3, Ol 

The s t r u c t u r e s  of the compounds I and II were  conf i rmed by the data of the IR spec t r a .  For  I two 
f requencies  of carbonyl  groups were  obse rved  (~1705, 1740 em- t ) ,  in the spec t rum of II the f requencies  of 
the carbonyl  absorpt ion  a r e  absent ,  but in the 3300 cm - t  region absorp t ion  bands  of the osci l la t ions of 
hydroxyl  groups were  detected.  

The d is turbance  of the motor  coordinat ion by the compounds I and II was studied by the "rotat ing 
b a r "  tes t ,  the "tube" test ,  andthe  "a t t rac t ion"  tes t .  The hypothermic  effect  was  de te rmined  with an e l e c t r o -  
t h e r m o m e t e r .  For  the evaluation of the analges ic  act ion the method of the t he rma l  pain s t imulus was ap-  
plied.  Fk~rther invest igat ions concerned the degree  of potent iat ion of hexenal  na r cos i s  by the compounds I 
and II, the genera l  effect  on the behav io r  of an imals  and the acute toxici ty.  The exper imen ta l  ma t e r i a l  
was subjected to s ta t i s t ica l  p r o c e s s i n g  and in all cases  the mean  effect ive  doses  (EDs0) and the mean  lethal 
doses  (LDs0) were  ca lcula ted ,  see  Table 1. 

The t e s t s  were  c a r r i e d  out on white mice .  The subs tances  studied were  admin i s t e red  in t r ape r i tone -  
al ly 30 rain be fo re  the tes t .  The exper imenta l  da ta  a r e  p resen ted  in Table  3 f r o m  which it is evident that 
all  2 - f i - (N-ary lp ipc raz ino)e thy l -2 - subs t i tu ted  indandiones- l ,3  (Ia-Ii) have an ex t r eme ly  low toxici ty as 
compa red  to the cor responding  indandiols (IIa-IIi) the toxici ty of which is many t imes  higher .  The s a m e  
regu la r i ty  was a lso  obse rved  in the case  of 2 - a ry lp ipe raz ino -2 - subs t i t u t ed  indandiones- l ,3  and indandio l s -  
1,3 [1]. An except ion w e r e  2 - (N-a ry lp ipe raz ino )e thy l -2 -me thy l  indandione (Ii) and the co r respond ing  diol 
(IIi); for  the la t ter  the toxici ty was 3.5 t imes  Iower than for  the cor responding  dione. The p-OCH 3 and 
p -C l - subs t i t u t ed  indandiol de r iva t ives  (IIa and IId) had the h ighes t  toxici ty.  

All compounds synthes ized  show a t ranqui l iz ing effect ,  i .e . ,  they cause  hypothermia ,  d is turb the 
coordinat ion of movemen t s ,  potent iate  hexenal  na rcos i s ,  and manifes t  analges ic  p r o p e r t i e s  c h a r a c t e r i s t i c  
of d e p r e s s o r s  of the cent ra l  nervous  s y s t em.  The analges ic  effect  and the capabi l i ty  to potentiate hexenal 
na rcos i s  a r e  m o r e  m arked  in p iperaz ine  der iva t ives  of indandiones (I) than in the cor responding  d e r i v a -  
t ives  of indandiol (II), but the r e v e r s e  is t rue  for  the t ranqui l iz ing p rope r t i e s .  As to act ivi ty  the compound 
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TABLE 3. Pharmacological  Activity of 2-fl-(N-Arylpiperazino) 
ethyl-2-substituted Indandiones-l ,3 and Indandiols-l ,3 (in 
parentheses the fiducial l imits for P = 0.05) 

Ia 

Ib 
Ic 

Id 

Ie 

If 

Ig 
Ih 
Ii 

IIa 
IIb 

IIc 

IId 

IIe 

IIf 

IIg 

IIh 

IIi 

C~H~ 

C~H~ 

C,H~ 

C~H~ 

C~H~ 

C~H~ 

C,H~ 

CHs 

CH~ 

C.H~ 

C~H~ 

C,H~ 

C~H~ 

CsHs 

C~Hs 

CsHs 

CH~ 

CH~ 

-OCH s- 

-OCHa- 

-OCHa. 

p-C 

o-Cl 

m -Cl 

H 

o-CHa 

o-CI 

~-OCHa 

o-OCHs 

] -OCH~ 
p-c1 
o-Cl 

m -Cl 

H 

o-OCHa 

o-Cl 

LDs0 
(mg/kg) 

2 200 
(1 618--2 992 

1 600 
(1 143--3 240' 

2 000 
(1 687--2 520 

900 
(744--1 089) 

1 800 
(l 513--2 142 

3400 
(2 671--4 218 

2 600 
(1 940--3 424 

1 100 
(932--I 298) 

2 050 
(I 864--2 255 

42 
(36- 49) 

48 
(40--58) �9 

430 
(380--436) 

35 (30--41) 
690 

(603--788) 
260 

(192--325) 
56 

(45--70) 
145 

(112--188) 
7 I00 

(5 4 4 4 - 9  230 

'Rotatin 8 
bar" test 

160 
(123 -208) 

300 i%~-g92) 
(98--420) 

1 300 (o3~52) 
(35517546 ) 

(12--24) 
240 

(2O56o251) 
(33~1oo3) 
(56T~36) 
((]$2~) 

2,0 
(I,21~3,2) 

(3u 
(3o~56) 
(11~!9) 
( 122~24) 

(191~30) 
(11--19) 

"Attrac-  Lpwering A n a l g e s -  
oltRe o , 

"Tube" tion'; b od ytem,  ic a c t i -  ~ 
test  " test  perature vity . ~-~ " 

o ~ v ~  
N O ~  O-.~ �9 EDs0 (mg/kg) ~ ~ ~ '~ 

t60 
( 123300208) 

122~o~O2) (,4~#55) 
(7o~io) 
(206~302) 

(2056~28 I) 

(51Tj24) 

6,2 (4,7~8,1) 

(131-825) 
(12!~24) 
(192--533) 
(11[-519) 

>500 

>500 
>500 

130 
(93--182) 

>500 

>500 

>600 

>500 
>5O 
>2O 

(34O60) 
>20 
>20 

>50 

>20 

~o 
(231~39) 
(11-19) 

(460:0) 

83~174) 

06~20) 
9%~55) 
9%-#2o) 
(4~3) 
[66~540 
(4~-o~3) 
[258320 

(42t6)  

(221~38) 
(11~-13) 
(4-~8) 

(18~39) 
(13~25) 
(112-~17) 
(21~3o) 
(13-25) 

550 %~16 

10292 

(23957) 

(23545) 

(22-863) 
(3:053) 
(212_836) 
(23036) 

(12!~_24) 
(3??05) 
(2L%oi 
(4270) 
(23701) 
(1 :228)  

(112~g7) 
(75~159) 

4,2 

2,4 

1,9 

6 ,7  

5 ,8  

6 ,0  

2 ,0  

6 ,5  

4,2 

6 ,5  

5 ,8  

5 ,0  

3,6 

3,4 

2,4 

2 ,7  

4 ,2  

4 ,0  

IIc is not different from the tranquilizers described in the literature (derivatives of the phenothiazine 
series and butyrophenol). 

EXPERIMENTAL 

2,-fl- (N-Arylpiperaz ino) ethyl-2-phenyl- and 2-fl-(N-arylpiperazino) ethyl- 2-methyl Indandiones-l,3 
(Ia-Ii). 0.01 mole 2-fl-hydroxyethyl-2-phenyl- or 2-fl-hydroxyethyl-2-methyl indandione-l,3 tosylate is 
dissolved in I00 ml dioxane, 0.02 mole of the corresponding N-arylpiperazine dissolved in I0 ml dioxane 
is added and the mixture is heated in a boiling water bath for 2 h. The solution is cooled, poured into 

500 ml water, filtered and the precipitate is crystallized from ethyl alcohol, la-Ii are obtained (see Table li. 

Hydrochlorides of Ia-Ii. They are obtained by saturation of a benzene or ether solution of the bases 
with dry hydrogen chloride and subsequent recrystallization from absolute ethyl alcohol. 

2-p-(N-Arylpiperazino) ethyl-2-phenyl and 2-fl-(N-arylpiperazino)ethyl-2-methyl indandiols-l,3 

(IIa-IIi) are obtained in the same way as 2-N-arylpiperazino-2-methyl indandiols- 1,3 and 2-N-arylpiper- 
azino-2-phenyl indandiols-l,3 [I] (see Table 2). 

The hydrochlorides of IIa- IIi are obtained as mentioned above. 

C O N C L U S I O N  

By the action of N-arylpiperazines  on the tosylates  of 2-f l -hydroxyethyl-2-phenyl  and 2-methyl -  
substituted indandiones-l ,3  one obtains 2-f i -(N-arylpiperazino)ethyl  derivatives of 2-substituted indan- 
d i o n e s - 1 3  which are reduced by sodium borane to the corresponding indandiol-l ,3 derivat ives .  The 
arylpiperazino derivatives of 2-substituted indandiones-l ,3 and indandiols- l ,3  have neurotropic properties .  
A certain associat ion between structure,  toxicity, and pharmacological  action of these compounds was noted. 
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