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During our  s tudies in the s e r i e s  of a ry lp ipe raz ino  diketones [1, 2] in the s ea r ch  for neu ro -  and p s y -  
chotrophic agents the methods for synthes iz ing  2 - [y - (N-a ry lp ipe raz ino )p ropy l ] -2 -a ry l i ndand iones - l , 3  and 
the cor responding  indandio ls - l ,3 ,  homologs of the p rev ious ly  synthes ized  a ry lp ipe raz inod iones - l , 3  and 
d io l s - l , 3 ,  were  invest igated.  The s ta r t ing  compounds,  2 - (7 -ha logenopropy l ) -2 -a ry t indand iones - l , 3 ,  and the 
tosy la te  of 2 - (y -hydroxypropy l ) -2 -pheny l indand ione- l ,3 ,  were  p r e p a r e d  by p rev ious ly  developed methods [3, 
4]. Alkylation of 2 - a ry l i ndand iones - l , 3  with d ibromopropane  or  with 1 - b r o m o - 3 - c h l o r o p r o p a n e  yielded, in 
addition to the expected 2 -y -ha logenopropy l  der iva t ives ,  a mix tu re  of di f ferent  d i f f i cu l t - to - sepa ra t e  by-  
p roduc ts .  The mix tu re  was s e p a r a t e d  by p r e p a r a t i v e  column chromatography  or  by vacuum dist i l lat ion.  

p-Toluenesul fonic  acid e s t e r s  (tosylates) were  success fu l ly  used for alkylating amines  [4]. However  
the tosyla te  of 2 - (y -hydroxypropy l ) -2 -pheny l indand ione- l ,3  was also difficult to p r e p a r e  in pure  form.  On 
using it as the s ta r t ing  compound, the yield of 2 - (7 -p iperaz inopropyl ) indandiones - l ,3  was not i n c r e a s e d ;  
t he re fo re  it was advisable  to use the y - b r o m o  der iva t ive .  

2 - [y - (N-Ary lp ipe raz ino )p ropy l ] -2 -a ry l i ndand iones - l , 3  ( I a - I m ;  Table 1) were  synthes ized by the action 
of double quantit ies of N - a r y l p i p e r a z i n e s  on 2 - (y -ha logenopropy l ) -2 -a ry l indand iones - l , 3 .  The a ry lp iperaz ino  
de r iva t ives  were  also p r e p a r e d  f rom the tosyla te  of 2 - (y -hydroxypropyl ) -2 -phenyl indandione- l ,3 .  Reduction 
of I a - I f  with sodium borohydr ide  in ethanol med ium [1, 5] yielded the cor responding  2 - [y - (N-a ry lp ipe raz ino)  
propyl] -2-phenyl indandiols  { I Ia - I I f ;  Table 2): 
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Compounds I a r e  yel lowish c rys ta l l ine  compounds which fo rm s table  sa l ts  with hydrogen chlor ide.  
Compounds II a r e  co lo r l e s s  c rys ta l l ine  compounds which fo rm s table  sa l t s  with oxalic acid. The s t ruc tu re  
of compounds I and II  was conf i rmed  by IR s p e c t r a l  data.  For  I two frequencies  of carbonyl  groups a re  ob- 
s e rved  in the range  1700-1730 cm -1, in the spec t r a  of compounds II the carbonyl  absorpt ion is absent  but at  
about 3300 cm -1 there  was obse rved  absorpt ion  bands of the valence vibrat ions  of the hydroxyl  groups.  

Study of the pha rmaco log i ca l  p r o p e r t i e s  of compounds I and II was c a r r i e d  out on white mice  with 
in t raper i tonea l  admin is t ra t ion  of the compounds being invest igated.  The resu l t s  were  s ta t i s t ica l ly  analyzed 
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TABLE 3. Pharmacological Activity of 2-[T-(Arylpiperazino)pro- 
pyl]-2-phenylindandiones-l ,3 and- phenylindandiols-l,3 in Experi- 
ments on White Mice with Intraperitoneal Administration (the con- 
fidence l imi t s  for  P =0.05 a r e  given in pa ren theses )  

EDs0 (in mg/kg) fndex of 
' potenfi ation 

, ~ LDs0 (in rotating "tube" hypothermia[anal~esic lof hexenal 
o ~ o == mg/kg) rod [7] test [8] belowat 3~ and ] activity" 5._ �9 I narcosis 

Ia 

Ib 

Ic 
Id 

Ie 

If 

Ig 

II 

IIa 

IIb 

IIc 

lid 

~If 

780 
(634--859) 

940 
(854--I 034) 

90O 
(8338972) 

(819--1 087) 
1 200 

(1 140--I 368) 
1 550 

(1 069--3 247) 
800 

(640--10000) 
52O 

(382--707) 
127 

(114--141) 
265 

(240--294) 
190 

(161--224) 
183 

(165--202) 
140 

(111--176) 

55 
(42--71) 

6 
(4--8) 

42 
(29--60) 

38 
(274r 

(40?8) 

(8-17) 
27 

(223321 

(25-48) 
32 

(225:6) 

(22--49) 
31 

(22--43) 
42 

(32--55) 

5O 
(38--66) 

26 
(20--34) 

42 
(29--60) 

38 
(274?3) 
(40-58) 

12 
(8--17) 

28 
(24--32) 

3O 
(22--40) 

32 
(22346) 

(223:9) 

(22--49) 
31 

(22--43) 
42 

(32--55) 

25 
(18-45) 

5O 
(35--72) 

56 
(43--128) 

4O 
(23--70) 

70 
(54-91) 

17 
(15--19) 

25 
(17-37) 

13 
(10-17) 

7 
(5,4--9,1) 

26 
(15--44) 

26 
(15--44) 

32 
(22--46) 

14 
(11-18) 

4,4 
(3,5~5,6) 

(16-57) 
80 

(53-120) 
240 

(171--336) 
84 

(76-93) 
80 

(57-- 112) 
9 

(7-10) 
27 

(18--42) 
42 

(32--55) 
62 

(43--90) 
42 

(28463) 

(32--55) 
70 

(54--91) 

4,4 

1,2 

1,5 

0,9 

6,9 

2,9 

5,5 

7,3 

3,7 

2,3 

4,0 

3,7 

2,8 

*By  the "hot p l a t e "  method.  

and the m e a n  ef fec t ive  doses  (EDs0) and a lso  the m e a n  lethal  doses  (LDs0) w e r e  ca lcu la ted  by the p r e v i o u s l y  
d e s c r i b e d  method  [6]. Var ious  me thods  w e r e  used to e s t ima te  the t ranqui l i z ing  p r o p e r t i e s  [7-9]. 

It is c l e a r  f r o m  the data  in Table  3 that  all the compounds  syn the s i zed  show t ranqui l i z ing  p r o p e r t i e s  
which a r e  m o r e  p ronounced  in the c a s e  of  compounds  Ib and If, that  is,  in the m - s u b s t i t u t e d  a r y l p i p e r a z i n o  
de r iva t i ve s .  It  was shown that  all  the indandio1-1,3 de r iva t ives  {I Ia- I I f )  d isplay  a r e l a t i ve  high acute  toxic i ty  
by c o m p a r i s o n  with the c o r r e s p o n d i n g  indand ione - l , 3  de r iva t ives  ( I a - I f )  which is c h a r a c t e r i s t i c  a l so  of  the 
s e r i e s  of  2-  [ N - a r y l p i p e r a z i n o ] -  and 2-[fi-  {N-ary lp iperaz ino)  e t hy l ] -2 -pheny l i ndand ione - l , 3  [1, 2]. The toxici ty  
i n c r e a s e s  a lso  with an i n c r e a s e  in the n u m b e r  of  me thy lene  g roups  between the diketone g rouping  and the 
r e m a i n d e r  of  the N - a r y l p i p e r a z i n e ,  that  is,  in the o r d e r :  2 - p i p e r a z i n o - ,  2 - ~ - p i p e r a z i n o e t h y l ) - ,  2 - ( 7 - p i p e r -  
a z i n o p r o p y l ) - 2 - p h e n y l i n d a n d i o n e s - l , 3 .  

E X P E R I M E N T A L  

2 - ( y - H a l o g e n o p r o p y l ) - 2 - a r y l i n d a n d i o n e s - l , 3 .  A. To a solut ion of 2.3 g of  sod ium in 200 ml  of  n -  
p ropano l  was added 22.5 g of  2 -pheny l indand ione - l , 3 ,  24 g of  1 , 3 -d ib romopropane ,  and 14.9 g of  sod ium 
iodide;  then the m i x t u r e  was boi led until  the solut ion was c o l o r l e s s  (~ 8-10 h). The solut ion was coo led  and 
pou red  into water ,  and the r e d  oil which s e p a r a t e d  was d i s so lved  in benzene .  The benzene  solut ion was 
washed  twice with soda  solut ion,  then with wate r ,  and was d r i ed  with anhydrous  m a g n e s i u m  sulfa te .  The 
benzene  was evapo ra t ed  off in vaeuo;  the red  oil which was obtained (~ 20-25 g) could be used i m m e d i a t e l y  
for  the syn thes i s  of  compound  I. The p u r e  compound  was obtained by p r e p a r a t i v e  c h r o m a t o g r a p h y  on an 
a luminum oxide co lumn us ing 1 : 4 ethyl  a c e t a t e - h e x a n e  as so lven t  and subsequen t  c r y s t a l l i z a t i o n  f r o m  
hexane o r  p e t r o l e u m  e ther .  Yield o f  2 - ( T - b r o m o p r o p y l ) - 2 - p h e n y l i n d a n d i o n e - l , 3  was 10 g (29%) in the f o r m  
of  pa le  ye l low c r y s t a l s  with mp 88~ Found %: C 63.02; H 4.30;  Br  23.78. C18H15BrO 2. Ca lcu la ted  %: 
C 63.17; H 4.41;  B r  23.35. 

B. 2 - ( y - C h l o r o p r o p y l ) - 2 - ( p - m e t h o x y p h e n y l ) i n d a n d i o n e - l , 3  was p r e p a r e d  ana logous ly  f r o m  the sod ium 
sa l t  of  2 - ( p - m e t h o x y p h e n y l ) i n d a n d i o n e - l , 3  and 1 - b r o m o - 3 - c h l o r o p r o p a n e .  Af ter  vacuum dis t i l la t ion  the re  
was  obta ined  an o r a n g e  oil with bp 160-170~ (1 - 10 -2 mm).  Yield was 75%. Fou_nd %: C 69.50; H 5.19; 
C1 10.20. C19Hl~C10 ~. Ca lcu l a t ed  %: C 69.39; H 5.17; C1 10.80. 
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2-(7-Hydroxypropyl) -2-phenyl indandione- l ,3  was p repa red  f rom 2-phenyl indandione- l ,3  and 3 -eh loro-  
propanol  in the p re sence  of sodium iodide [3] as white needle- l ike  c rys ta l s  with mp 78~ (from hexane). 
Found %: C 77.30; H 5.97. C18H1603. Calculated %: C 77.12; H 5.75. 

Tosylate  of 2- (T-Hydroxypropyl-2-phenyl indandione- l ,3  was p r ep a red  by the previous ly  descr ibed  
methocl [4]. The product  was isolated as a thick yellowish oil which was used immediate ly  for  the synthesis  
of compound I. The product  was not isolated in the pure  form.  

2?[7- (N-Arylp iperaz ino)propyl ] -2-ary l indandiones- l ,3  (I). A. To a solution of 0.01 moles of 2-(7- 
ha logenopropyl ) -2-ary l indandione- l ,3  in 100 ml of benzene was-added 0.02 moles of the appropr ia te  N-a ry l -  
piperazino dissolved in 30 ml of benzene,  and the mix ture  was boiled for 30-60 min. The mixture  was 
cooled, the prec ip i ta ted  hydrohalide of the s tar t ing piperazino was f i l tered off, and the f i l t ra te  was sa tura ted  
with dry  hydrogen chlor ide.  The white prec ip i ta te  obtained was f i l tered off, then suspended in water;  the 
yellowish oily base was prec ip i ta ted  with aqueous ammonia and it was c rys ta l l i zed  f rom alcohol. 

B. To a solution of 0.01 mole of the tosylate  of 2- (7-hydroxypropyl) -2-phenyl indandione- l ,3  in 50 ml 
of dioxane was added 0.02 mole of N-ary lp iperaz inoe ,  and the mixture  was boiled for 1 h. The solution was 
cooled and poured into 200 ml of water ,  the prec ip i ta te  was dissolved in e ther  or  benzene and the solution 
was dr ied  with anhydrous magnes ium sulfate.  Fur the r  t r ea tment  was the same as in the case  of A. 

The Hydrochlor ide  Salts of I were  p r ep a red  by sa tura t ing  benzene or e ther  solutions of the bases  with 
dry hydrogen chlor ide  and crys ta l l iz ing them f rom absolute ethanol. 

2 - [7- (N-Arylp iperaz ino)propyl ] -2-phenyl indandiones- l ,3  (II) were  p repa red  by the descr ibed  method 
[1, 2] and were purif ied by multiple c rys ta l l iza t ions  f rom carbon t e t r ach lo r ide  or  f rom dichloroethane with 
added hexane. 

Oxalates of II were  p r e p a r e d  by the addition to e ther  solutions of the bases of calculated quantities of 
a sa tura ted  solution of oxalic acid in absolute alcohol. The prec ip i ta te  obtained was f i l te red  off and c r y s t a l -  
l ized f rom a 3 : 1 mix ture  of carbon te t rach lor ide  and absolute ethanol. 
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