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In a continuation of sy s t ema t i c  invest igat ions in the ary lp iperaz inodiketone  s e r i e s  [1-3] a way was 
a l so  studied of synthesizing 2- [5- (N-ary lp iperaz ino)buty l ] -2-phenyl indanediones ,  homologs of the e a r l i e r  
synthes ized  a ry lp iperaz inoa lky l indane-  1,3-diones.  

The usual  way of synthesizing p iperaz inoalkyl  diketones by alkylation of 1,3-diketones with alkyl  ha-  
l ides with subsequent  exchange of the halogen for  an a ry lp ipe raz ine  residue did not give sa t i s f ac to ry  r e -  
sui ts .  It was found that  a convenient method of synthesizing 2 - [5 - (N-ary lp iperaz ino)bu ty l ] -2 -phenyl indane-  
1,3-diones [(IIIa-IIIf),  Table  1] is hydrogenat ion of the t r ip le  bond in2 - [6 - (N-a ry lp ipe raz ino)bu tyny l ] -2 -  
phenyl indane- l ,3 -d iones  in methanol  in the p r e s e n c e  of Raney nickel  [4, 5]. The yield of reac t ion  products  
amounts  to 60-70%, since during the reac t ion  c leavage of the molecule  (2-phenyl indane- l ,3 -d ione  can be 
isola ted f rom the reac t ion  mixture)  and t a r r i n g  occur .  The 1 ,3-dicarbonyl  group is not lost  under  the r e a c -  
tion conditions.  The s ta r t ing  2 - [5 - (N-a ry lp ipe raz ino)bu tyny l ] -2 -pheny l indane- l ,3 -d iones  [(IIa-IIf),  see  
Table  1] were  obtained in good yields  by aminomethyla t ion  of 2 -p ropa rgy l -2 -pheny l indane- l ,3 -d ione ( I )  with 
p a r a f o r m  and N - a r y l p i p e r a z i n e s  in dioxane in the  p r e sence  of monovalent  copper  sa l t s  [6, 7]. 
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Compounds (II) and  (III) a re  yellow c rys ta l l ine  m a t e r i a l s ,  forming s table  sa l t s  with inorganic and o r -  
ganic acids .  The s t ruc tu re  of compounds (II) and (III) was conf i rmed by I R - s p e c t r a l  data: two f requencies  
of carbonyl  groups a r e  obse rved  in the in terva l  of 1740-1705 cm -1. It  is in teres t ing to note that in sp ec t r a  
of compounds (II) the absorpt ion  m a x i m u m  in the in terva l  of 2260-2100 cm -1, cha r ac t e r i s t i c  for  the ace ty -  
lene bond, is not observed .  However ,  the s t ruc tu re  of (II) is comple te ly  conf i rmed by N M R - s p e c t r a l  data. 
The NMR spec t rum o f2 - [5 -N-pheny lp ipe raz ino )bu tyny l ] -2 -pheny l indane - l , 3 -d ione  (IId) is deu te roch lo ro -  
fo rm solution contains,  in addition to s ignals  of methylene protons of the p iperaz ine  ring at ~- 7.88 and 7.06 
ppm, also two t r ip le t s  of me thy lene -g roup  protons of the butyne sy s t em at ~- 6.96 and 6.87 ppm. Signal 
spl i t t ing is explained by in teract ion of protons  through the - C  - C  bond. The spec t rum also contains a m u l -  
t iplet  of a roma t i c  protons at T 1.9-2.45 ppm. 

The study of pha rmaco log ica l  p r o p e r t i e s  of compounds (II) and (III) was c a r r i e d  out in expe r imen t s  
on white mice  upon in te rper i tonea l  introduction of the invest igated m a t e r i a l s .  Acute toxici ty  (LDb0) was 
de te rmined .  Tranqui l iz ing p r o p e r t i e s  ( ro ta t ing- rod  tes t  [8], "tube" t e s t  [9], hypo thermal  effect)and ana l -  
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TABLE 2. P h a r m a c o l o g i c a l  A c t i v i t y  of 2 - [ 6 - ( N - A r y l p i p e r a z i n o ) -  
b u t y n y l ] -  and 2 - [ 6 - ( N - A r y l p i p e r a z i n o ) b u t y l ] - 2 - p h e n y l i n d a n e - l , 3 -  
d iones  in E x p e r i m e n t s  on Whi te  M i c e  upon I n t r a p e r i t o n e a l  I n t r o -  
duc t ion  (conf idence  l i m i t s  a t  P =  0.05 g iven  in p a r e n t h e s e s )  

- -  / ED, (mg'/kg) Potency 
Corn-J hypo- index of 
pcun LD,o, mg/kg rotating "tube" thermiaby analgesic hexenal 

rod test 3 ~ activity narcosis and less 

IIa 

IIb 

IlC 

IId 

IIe 

IIf 

I l ia  

Illb 

IIIc 

IIId 

Ille 

lti f 

94OO 
(8392 + 10528) 

> 4000 

3650 
(3109 +4270) 

450 
(410+495) 

9000 
(7438 + 10890) 

>2000 

420 
(366 + 479) 

35O 
(260 +460) 

450 
(388 + 522) 

> lOOO 

> 1000 

430 
(367 + 490) 

530 
(294 +954) 

43 
(26+7o~ 

20o 
(154+26o) 

>300 

17 
(13+22) 

15o 
(lo7+21o) 

62 
(43 +90) 

66 
(51 +79) 

115 
(82+161) 

120 
( 108 + 133) 

50O 

78 
(66+92) 

8O 
(52 + 124) 

55 
(31 +95) 

12o 
(97 + ] 47) 
>300 

40 
(31 +52) 

150 
0o7+21o) 

62 
(43 + 90) 

66 
(51 +79) 

115 
(82+161) 

76 
(65 + 87) 

76 
(65+37) 

70 
(56+87) 

100 
(55 + 180) 

75 
(47 + 120) 

150 
(80 + 255) 

35 
(25+49) 

28 
(2o +40) 

9o 
(50 + 144) 

39 
(31 +48) 

35 
(26 + 46) 

lO5 
(50 + 220) 

140 
(108 + 182) 

140 
(108 + 182) 

58 
(45+75) 

37 
(22+16t) 

95 (6 233  
(90 +202) 

390 
(285+531) 

620 
(443 + 878) 

700 
(538+910) 

52 
(30+88) 
>1oo 

>200 

260 
(80 +440) 
>500 

95 
(68+133) 

1,9 

1,2 

2,1 

3,0 

1,5 

0,9 

1,t 

0,9 

1,3 

3,4 

2,4 

1,2 

g e s i c  a c t i v i t y  (hot p l a t e  m e t h o d  [10]) w e r e  e v a l u a t e d  f r o m  the  EDs0 v a l u e .  The  po tency  index of h e x e n a l  
n a r c o s i s  was  a l so  d e t e r m i n e d  fo r  a l l  c o m p o u n d s .  

I t  is s e e n  f r o m  da t a  p r e s e n t e d  in T a b l e  2 tha t  t r a n q u i l i z i n g  p r o p e r t i e s  a r e  e x p r e s s e d  m o s t  in c o m -  
pounds  (IIe) and (IIb), i . e . ,  in 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 b u t y n y l  d e r i v a t i v e s .  The  c o r r e s p o n d i n g  s a t u r a t e d  
d e r i v a t i v e s  (IIIe) and (IIIb) p o s s e s s  l e s s  e x p r e s s e d  a c t i v i t y .  H y p o t h e r m a l  a c t i v i t y  is  d i s p l a y e d  to the  g r e a t -  
e s t  d e g r e e  by compounds  (IId) and (IIe), and by (IIIa ,b,e)  in the  s e r i e s  of p i p e r a z i n o b u t y l  d e r i v a t i v e s .  An 
a n a l g e s i c  e f fec t  was  no ted  in compounds  con ta in ing  the  o - m e t h o x y p h e n y l  r a d i c a l  (IIIa and IIa) ;  t h i s  e f fec t  
was  e x p r e s s e d  w e a k l y  in the  r e m a i n i n g  c o m p o u n d s .  Compounds  con ta in ing  an u n s u b s t i t u t e d  pheny l  r a d i -  
c a l  (IId and IIId) a r e  m o s t  a c t i v e  in a b i l i t y  to  i n t e n s i f y  h e x e n a l  n a r c o s i s .  A c u t e  t o x i c i t y  of  a r y l p i p e r a z i n o -  
b u t y l  d e r i v a t i v e s  i s  s i g n i f i c a n t l y  l o w e r  than  of  the  c o r r e s p o n d i n g  buty l  d e r i v a t i v e s .  

R e s u l t s  of  the  e x e c u t e d  i n v e s t i g a t i o n ,  and a l s o  of  p r e c e d i n g  r e s e a r c h  [1-3],  m a k e  it p o s s i b l e  to con -  
c lude  tha t  wi th  an i n c r e a s i n g  n u m b e r  of  m e t h y l e n e  g r o u p s  be tw e e n  the  d ike tone  g r o u p i n g  and the  N - a r y l -  
p i p e r a z i n e  r e s i d u e ,  i . e . ,  in the  2 - p i p e r a z i n o - ,  2 - ( f i - p i p e r a z i n o e t h y l ) - ,  2 - ( y - p i p e r a z i n o p r o p y l ) - ,  2 - ( 5 -  
p i p e r a z i n o b u t y l ) - 2 - p h e n y l i n d a n e - l , 3 - d i o n e s ,  t o x i c i t y  i n c r e a s e s ,  whi l e  t h e i r  n e u r o t r o p i c  p r o p e r t i e s  change  
to an i n s i g n i f i c a n t  d e g r e e .  

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

2 - P r o p a r g y l - 2 - p h e n y l i n d a n e - l , 3 - d i o n e  ( I ) .  The  compound  was  ob ta ined  by a m o d i f i e d  m e t h o d  of  [6]. 
In  200 m l  of  n - p r o p a n o l  was  d i s s o l v e d  2.3 g of  sod ium;  22.2 g of  2 - p h e n y l i n d a n e - l , 3 - d i o n e ,  14.9 g of s o -  
d ium iod ide ,  and  8.5 m l  of  p r o p a r g y l  c h l o r i d e  w e r e  added;  and the  m i x t u r e  was  b o i l e d  to  d e c o l o r i z a t i o n  
( ~ 1 - 2  h). The c o o l e d  so lu t i on  was  p o u r e d  into w a t e r ,  and the  p r e c i p i t a t e  was  s e p a r a t e d  and c r y s t a l l i z e d  
f r o m  a l coho l .  Y i e l d  was  23 g (89%), mp  137 ~ 

2 - [ 6 - ( N - A r y l p i p e r a z i n o ) b u t y n y l ] - 2 - p h e n y l i n d a n e - l , 3 - d i o n e s  (II). W e d i s s o l v e d  0 .0 ]  m o l e  of  (I) in 100 
m l  of  d r y  d ioxane ,  added  0.015 m o l e  of the  c o r r e s p o n d i n g  N - a r y l p i p e r a z i n e ,  d i s s o l v e d  in 30 m l  of d ioxane ,  
0.03 m o l e  of p a r a f o r m ,  and 0.2 g of  m o n o v a l e n t  c o p p e r  a c e t a t e ,  and  b o i l e d  the  m i x t u r e  fo r  0 .5 -1  h. T h e  
coo l ed  so lu t i on  was  p o u r e d  into w a t e r  and  the  p r e c i p i t a t e d  o i ly  r e s i d u e  was  c r y s t a l l i z e d  f r o m  a l coho l .  

H y d r o c h l o r i d e  s a l t s  of  (II) w e r e  ob t a ined  by  s a t u r a t i o n  of benzene  o r  e t h e r  s o l u t i o n s  of b a s e s  wi th  
d r y  h y d r o g e n  c h l o r i d e  and w e r e  c r y s t a l l i z e d  f r o m  i s o p r o p a n o l .  
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2-[5-(N-Arylpiperazino)butyl] -2-phenyl indane- l ,3-diones  (III). To a suspension of 0.01 mole of (II) 
in 100 ml of methanol was added an equimolar amount of Raney nickel, and the mixture was hydrogenated 
at room tempera ture  until absorption of hydrogen ceased.  The catalyst  was separated,  and the red solution 
was poured into water.  The precipitate was separated,  dissolved in ether,  and dried with anhydrous m a g -  
nesium sulfate. The ether solution was saturated with dry hydrogen chloride. The precipi tate  was filtered, 
suspended in water,  and the yellow oily base was precipi tated with ammonia and crysta l l ized from alcohol. 

Salts of (III) were obtained by addition to an ether  solution of base of calculated amounts of a sa tu ra -  
ted solution of oxalic or  sulfuric acid in ether.  The precipi tate  was filtered and crys ta l l ized from isopro-  
panol. 
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