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Aminoacetylenic carbonyl compounds have been little studied [1 ]. They merit attention for their 
polyfunctionality, as well as for their potential pharmacological activity. Many observations have been 
accumulated on the pharmacological activity of aminoacetylenes [2-5]. On the other hand, aminocarboxy- 
lic and diearboxylic compounds are also characterized by a wide spectrum of activity on the central ner-  
vous system [6]. 

In the present investig~ttion we studied the possibility of synthesizing aminoacetylenic derivatives 
of the indandione series.  Alkylation of 2-substituted indan-l,3-diones (Ia-Ic) with propargyl bromide (best 
in the presence of sodium iodide) yielded 2-substituted 2-propargylindan-l,3-diones (IIa-IIc). The struc- 
tures of IIa-IIc were confirmed by LR spectra (Table 1) and by study of their chemical properties. In the 
IR spectra of IIa-IIc o~e finds the characteristic twin absorption maxima for the diearbonyl grouping in 
the 1707-1754 cm -1 interval [7] and absorption maxima at the frequencies of monosubstituted acetylenes: 
u =C-H 3258-3295 cm -1, v C - C 2120-2127 cm -1 [8], 

Compounds lIa-IIc, as monosubstituted acetylenes, are aminomethylated with paraformaldehyde and 
secondary amines in dioxane solution in the presence of cuprous acetate: 
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The structures of the resulting 2-substituted 2-(6-aminobutynyl) indan-l,3-diones (IIIa-IIIn) were 
confirmed by Ilt absorption spectra (Table 2), in which one observes the frequencies characteristic of 
/3-dicarbonyl groups, and of the C-C bond in disubstituted acetylenes. 

TABLE 1. 2-Substituted 2-Propargylindan-l,3-diones {IIa-IIc) 

lla 80] 

lib 76 

11r 44 

Mp (~ 

136--7 

123--124,5 

91--2 

r 
Empirical 
formula 

C1~H120~ 

CI~HnO2 

ClaH~oO2 

Found (%) Calc. (~ .. vc= O wc-~zC_l v-~=C--H 

C H cm 

83,19 1 748(48) I 2 83,49 5,22 5,14 I 120(24)13292(93 ) 111 754(71)713(93)709(60)] 2 126(o0) 3258(75) 78,72 4,92 78,77 5,09 I 
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TABLE 2. 2-Substituted 2- (6-Aminobutynyl) indan-l,3-diones (IIIa: 
IIIn) and Their Hydrochlorides 

Compound 

IIIa. HC[ 

IIIb 

IIIb.HCt 
Hie 

ItIc-HCI 
Illd 

IlId. HCi 
IlIe 
tlIe .HCt 

Illf 

tIIf,HCI 
f I I g  �9 HCI 

II[h 

I I I h- HCt 
IIIi 

1Iii .HCI 
fIlj 

IIIj.HCI 
lllk 

IIIk-HCI 

IIlt -HCI 
IIlm 

ItImHCt 
[IIn 
I l I n .  HCI 

Mp (~ 

65 186--8 

96 76--7 

68 [ 183--5 
@8 106--7 

79 203,5--205 
97 1D7--8 

74 195--6 
96 77--8 
64 131--3 

96 71--2 

68 174--6 
6t 135--7 

95 ] 105--7 

51 191--2 
95 95--6 

68 181--3 
96 1t5--6 

74 19i--2 
97 138--139,5 

75 176--7 

64 134--I35,5 
96 46--7 

65 170--1 
95 79- 83 
62 184--5 

Found(%)] Empirical Calc'(%q vc=O ] vc~-'c 

~ 1  formula ~ 1  cm_l 

10,02 

9,2 

~,00 

8,96 

9,33 

8,65 
8,10 

9,64 

8,96 

8,69 

8,65 

11,09 

10,70 

10,62 

13,9{ 1 733(56) 
, 1 701 (88) 
i4,0~ 

1 744(58) 
3,G I 706(79) 
3,9,' 

1 744(34) 
3,5(171t(70) 
3,9( 

1 741(36) 
3,5~ 1 708(67) 
4,0~ 
3,6{ 1 732(28) 

1 695(63) 
3,7~ 

1 788(48) 
3,45 1 7o1(77) 
8,2( 1 744(37) 

t 704(67) 
4,2~ 

t 742(64) 
3,81 1 703(78) 
3,9( 

1 736(38) 
3,54 1 700(52) 
3,77 

1 735(48) 
3,4~. 1 700(64) 
3,7[ 

t 738(55) 
3,45 1 703(78) 

1 750(32) 
4,38 1 713(45) 
4,74 

1 748(46) 
�9 4,1~ ~ 71t(80) 
t,71 
4,2c 1 747(60) 

1 706(84) 

i 
10,16 ]~,,08 C2,H2~C1NO2 

13,92 C2.~H~ aNOa 

9,26 '3,61 C2,~H~,CINOa 
t,08 C2~H~NO2 

9,05 3,71 C,z~H~C1NO~ 
3,99 C~aH~.INO 3 

8,99 3,54 C2,~H,~C1NO 3 
3,85 C2aH~INO2 

9,39 3,92 C~H~CINO~ 

3 ,64  C2~H~TNO2 

8,67 3,57 C~H~sCtNO~ 
8,20 3,44 C~THa~CINO-~ 

~,20 C22H~1NO~ 

9,64 13,66 C~H~C1NO~ 
~,07 C~H~sNOe 

8,84 3,39 CC~.~H~cINO~ 
3,72 Ce~H~NO~ 

8,86 3,25 C~H~CINO~ 
3,71 C~H~aNOa 

8,82 L54 C=4H~,C1NOa 

10,89 1,46 ClsH,aeCINO~ 
t,63 C~H~tNO~ 

10,69 L22'~ C~H~CINO~ 
t,78i C=nH~NOa 

10,71 [,331 C~H~oCINOs 

2 234(36) 

2 226(22 ) 

2 257(32) 

2 254(46) 

2 247(27) 

2 240(45) 

2 244(44) 

2 246(31) 

2 237(68) 

2 229(78) 

2 244(33) 

2 213(72) 

2 227(60) 

2 227(66) 

The 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 - s u b s t i t u t e d  2 - ( 5 - a m i n o b u t y n y l ) i n d a n - l , 3 - d i o n e s  (IIIa-IIIn)  was  
s t u d i e d  in  whi te  m i c e .  In  a l l  e x p e r i m e n t s  the  c o m p o u n d  u n d e r  s t u d y  Was i n t r o d u c e d  i n t r a p e r i t o n e a l l y  
about  30 min  b e f o r e  t e s t i n g .  We s t u d i e d  a n t i - c o n v u l s i v e  a c t i v i t y  in r e l a t i o n  to m a x i m u m  e l e c t r i c  shock  
and t r a n q u i l l i z e r  a c t i v i t y  by the  r o t a t i n g  r o d  t e s t .  We s t u d i e d  the  a b i l i t y  of  e a c h  s u b s t a n c e  to i n t e n s i f y  
hexena l  n a r c o s i s  (hexena l  w a s  i n t r o d u c e d  i n t r a v e n o u s l y  in  70 m g / k g  d o s e s ) .  We a l s o  s t u d i e d  the  e f f ec t  of  
t h e s e  compounds  on a n i m a l  b e h a v i o r  and  on a c u t e  t o x i c i t y .  

The  e x p e r i m e n t a l  m a t e r i a l  was  t r e a t e d  s t a t i s t i c a l l y  by  the me thod  of  L i t c h f i e l d  and W i l c o x o n  [9]. 
In a l l  c a s e s  we c a l c u l a t e d  the  m e d i a n  l e tha l  d o s e  (LDs0) and the m e d i a n  e f f ec t i ve  d o s e  (EDs0) in  p r o p o r t i o n  
to the  m a x i m u m  e l e c t r i c  shock  and d i s t u r b a n c e  of  c o o r d i n a t i o n  of  m o v e m e n t ,  and a l so  the  index  of i n t e n -  
s i f i c a t i o n  of h e x e n a l  n a r c o s i s  ( the r a t i o  of  n a r c o s i s  d u r a t i o n  in e x p e r i m e n t a l  a n i m a l s  to  tha t  in  the  c o n -  
t r o l  a n i m a l s ) .  See T a b l e  3. 

F r o m  the  da t a  in T a b l e  3, i t  f o l l ows  tha t  the  a n t i c o n v u l s i v e  a c t i v i t y  i s  m o s t  ev iden t  in c o m p o u n d s  
c on t a in ing  the  phenyl  g r o u p  ( i I I a - I I Ig ) .  When  the phenyl  r a d i c a l  i s  r e p l a c e d  by benzy l  ( I I ih-II Ik)  o r  m e t h y l  
( I I I l - I I In) ,  s o m e  a n t i c o n v u l s i v e  a c t i v i t y  i s  o b s e r v e d  on ly  in c o m p o u n d s  con ta in ing  the m o r p h o l i n e  r i n g  
(IIIk- and IIIn).  T h e  r e m a i n i n g  c o m p o u n d s  have  a n t i e o n v u l s i v e  a c t i v i t y  on ly  in  d o s e s  which  e x c e e d  o n e -  
t h i r d  of  the  l e t h a l  d o s e .  

A l l  the  s u b s t a n c e s  s t u d i e d  have  t r a n q u i l l i z e r  p r o p e r t i e s ;  t hey  show d i s t u r b a n c e  in c o o r d i n a t i o n  of  
m o v e m e n t ,  and  i n t e n s i f y  h e x e n a l  narr  ~s i s .  The  t r a n q u i l l i z e r  p r o p e r t i e s  a r e  i n t e n s i f i e d  wi th  i n c r e a s i n g  
c h a i n  length  o f  the  a l i p h a t i c  r a d i c a l s .  

I t  w a s  shown tha t ,  in  s m a l l  d o s e s ,  a l l  the  s u b s t a n c e s  s t u d i e d  d e p r e s s  s p o n t a n e o u s  m o t o r  a c t i v i t y ,  
and a t  tox ic  c o n c e n t r a t i o n s  show m o t o r  e x c i t a t i o n  and t o n i c - e l o n i c  s p a s m s  which  s o m e t i m e s  t e r m i n a t e  in  
dea th .  I n c r e a s e  in  th~ length  of the  a l i p h a t i c  c h a i n  on the n i t r o g e n  a t o m  r e d u c e s  t o x i c i t y .  R e d u c t i o n  in  
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TABLE 3. Pharmacological Activity of 2-Substituted 2-(5- 
Aminobutyayl) indan-l ,3-diones (Ill). The values in parentheses show 
the confidence l imits at P = 0.05 

3 . 

IIIa 

tIIb 

IIIc 

IlId 

tile 

IHf 

llIg 

IIIh 

IIIi 

IIIj 

Illk 

III1 

Iltm 

IIIn 

Coil5 

C6H5 

C6H~ 

CJ~ 

GH~ 

C6H,~ 

C~H s 

CH2C6H5 

CH2C6H5 

CH2C6H5 

CH~C~H~ 

CH3 

CH~ 

CH~ 

R ~ R ~ 

CHs CHa 

C2H~ C~H~ 

(CH..)~ 

(CHub 

2H(CH3)2[CH(CH~)~ 

C~Hg. ] C~H 9 

CH3 t CH,~ 

C2H~ . [ C~H~ 

(CHub 

(CH~)t-O-(CH~)~ ' 

C2H~ [ C2Hs 

(CH,.)5 

(CH~)~-O -(CH2) 2 

LD~o 

68 
(53 +87) 
, 65 
(46+81) 

94 
(84+104) 

240 
070+336) 

94 
(875-102) 
, I27 
(83+193) 

380 
(337+440) 

60 
(52+69) 

73 
(62+68) 

118 
(107+130) 

392 
(316+487) 

123 
(114+t32) 

I54 
(I42+168) 
�9 820 
(710+947) 

I Rotating Max..el~c- trlc SIlOCK 
]rod, EDs0 EDs0 

in nag/kg 

3O 
(262~35) 

(19+31) 
65 

(55+77) 
64 

(56+73) 
24 

(10+30) 
29 

(23+37) 
31 

(22+43) 
15 

(11+20) 
19 

05+24) 
35 

(27+46) 
52 

(33+83) 
42 

(28+62) 
34 

(28+42) 
125 

(106+148) 

22 
(20+25) 

36 
(33+40) 

(25 +34) 
29 

i21 +41) 
82 

(73+93) 

i I, intensi- 
ification 

of 
hexenal 
narcosis 

2,8 

2,7 

2,7 

2,2 

3,2 

3,5 

2,2 
3,4 

1.7 
2~3 

1;7 

3,6 

1,9 

toxicity is also observed when the phenyl radical  is replaced by benzyl or methyl.  The least toxic com-  
pounds lIIk and IIIn contain the morphol ine  group. 

F r o m  the data given it is apparent that 2-substituted 2-(6-aminobutynyl) indan-l ,3-diones have a 
depress ing effect on the centra l  nervous sys tem.  

EXPERIMENTAL 

2-Substituted 2 -Propargy l indan- l ,3 -d iones  (IIa-IIc). To a solution of 0.02 mole of a 2-substi tuted 
1,3-indandione (I) and 0.02 mole of potassium hydroxide in 50 ml of ethanol was added 1.65 ml (0.021 mole) 
of propargyl  bromide and 0.2 g of potassium iodide. The mixture was boiled on a water  bath until the 
solution was decolorized.  After cooling, the mixture was poured into 200 ml of water .  The next day the 
precipitate was f i l tered off and rec rys ta l l i zed  f rom ethanol to yield 2-substituted 2 -propargy l indan- l ,3 -  
diones (II). The yield and proper t ies  are  given in Table 1. 

2-Substituted 2-(5-Aminobutynyl) indan-l ,3-diones (IIIa-IIIn). To a solution of 0.01 mole of II in 
30 ml of dry dioxane was added 0.015 mole of a secondary  amine, 0.03 mole of paraformaldehyde and 0.2 g 
of cuprous acetate (in the case of dimethylamine the dioxane solution was saturated with dry  dimethyl-  
amine). The mixture was boiled under reflux for  three hours  (in the case of dimethylamine the mixture 
was kept in the boiling water  bath in sealed ampoules).  After  cooling the contents of the flask or  ampoule 
was poured into 150 ml of water .  After a day the precipitate (or oil) was separated,  washed with water  and 
dissolved in ether.  The ether  solution was dried over anhydrous magnesium sulfate, filtered, and the f i l -  
t ra te  saturated with d ry  hydrogen chloride.  The hydrochlor ide precipitate was crys ta l l ized f rom a mixture 
of absolute alcohol ande the r .  The yields and propert ies  of the resul t ing hydrochlor ides  of 2-substituted 
2-(5-aminobutynyl) indan-l ,3-diones (III �9 HCI) are  given in Table 2. 

An aqueous solution of III �9 HC1 was cooled and s t i r red  while a 20% aqueous ammonia solution was 
added until a neutral  react ion was obtained, and the precipitate removed.  The precipitate was the 2-sub-  
stituted 2-(6-aminobutynyl) indan-l ,3-dione (III) which was readily recrys ta l l i zed  f rom ethanol. The yields 
and proper t ies  of these compounds a re  also given in Table 2. 
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C O N C L U S I O N  

2-Substituted 2-propargylindm~l,3-diones were prepared by treating the salt of 2-substituted 1,3- 
indandione with propargyl b r o k e .  Aminomethylation of the product with paraformaldehyde and secondary 
amines afforded a series of 2-substituted 2-(5-aminobutynyl)indan-l,3-diones which exhibit depressant 
effects on the central nervous system. 
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