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XVI.* SYNTHESIS OF SUBSTITUTED fl-QUIlkqNDAN-9-CARBONAMIDES 

D.  I .  U v a r o v  a n d  M. E .  K o n s h i n  UDC 547.831.9.07:543.422.4.6 

A method for obtaining substituted/~-quinindan-9-carbonamides from the corresponding 
methyl es ters  and dimagnesylamines has been deyeloped. The UV and IR spectra,  the 
toxicity, and the anticurare activity of these compounds have been studied, and it has been 
shown that they are oxidized by hydrogen peroxide to the corresponding N-oxides. 

/~-Quinindan-9-carbonamides have not been studied previously. In selecting methods for the syn- 
thesis ofthese compounds, we attempted unsuccessfully to synthesize the corresponding acid chloride by the 
action of phosphorus pentachloride in phosphorus oxychloride or an excess of thionyl chloride. 

The dimagnesylamine method [2] proved to be more successful.  
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Methyl-/3 -quinindan-9-carboxylate (obtained by the ordinary esterffication of the acid) on reaction 
with dimagnesylamines forms substituted fi-quinindan-9-carbonamides (I-VIII, Table 1) with good yields. 

In reactions with monomagnesylamines (from piperidine, morpholine, diethylamine, and N-methyl- 
piperazine), satisfactory results  were observed only for N-bromomagnesiopiperidine, which gave the 
piperidide (IX) with a yield of 53%. 

This difference in the reactions of the mono- and dimagnesylamines must be due to the lower nucleo- 
philicity of the former ,  and also to s ter ic  hindrance in them caused by the second alkyl radical on the ni tro-  
gen. 

Compounds (I-IX) are colorless crystalline substances possessing basic properties and forming 
water-soluble hydrochlorides.  

With compounds (I) and {III) as examples it was shown that (I-IX) can readily be oxidized by hydrogen 
peroxide in glacial acetic acid to the corresponding N-oxides. 

With benzaldehyde in boiling acetic anhydride, the piperidide (IX) gives a good yield of the piperidide 
of 3-benzylidene-fi -quinindan-9-carboxylic acid. 

In experiments on white mice, the hydrochlorides of (I, III-V, VII, and IX) (aqueous solutions injected 
intraperitoneally)$ had low toxieities [LDs0 about 1500 mg/kg,  except for (I), for which it is 417 mg/~g]. 
These substances greatly enhance the muscle-relaxing effect of ditiline. Compound (IX) possesses anti- 
curare  activity. 

* For Communication XV, see [1]. 
The trials were performed by Prof .  A. S. Zaks and by L. G. Zil 'bermints,  to whom the authors express 

their gratitude. 

Pe rm  Pharmaceutical  Institute. Translated from Khimiya Getevotsiklicheskikh Soedinenii, No. 8, 
pp. 1084-1086, August, 1973. Original article submitted September 12, 1972. 

�9 19 75 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher." A copy o f  this article is available from the publisher for $15.00. 

1005 



TABLE 1 .  Subst i tu ted f l - Q u i n i n d a n - 9 - c a r b o n a m i d e s  (I-VIII) 

IlI 

IV 

V 

VI 

VII 

VII1 

Empirical ~ rnaJ. ~. c~ ~ IYield 

. . . .  I54-- I CI6HIsN20 ' . . . . . . . .  275 49 I i : ;c3HI 111 1t0 238(4,69), 295(4,00), 
i ', 322(4,1) 308 (4,06), 155 I / 

II Ctt2=CH--CH.~ 12t-- C~6HIGN20 109 111 238(4,72),295(4,03), 224-- 40 
125 10,3 10,4 308(4,07), 322(4,11) 226 

n-C4H9 108-- CITH2oN20 238(4,73), 295(4,05), 243 50 
109 308 (4,09), 322 (4,13) 

zyclo-C~IIu 197-- C19112~N20 9,3 9,5 238(4,69),295(4,04), 268 45 
198 308 (4,07), 322 (4,09) 

C~tt5CIq2 121-- C2oHIsN20 9,4 9,3 238(4,63), 295(3,91), 235 42 
122 308 (3,97). 322 (4,01) / 

C6H~Ct-12(CH~)CH 126-- i C22H22N20 8,4 8,5 238(4,72), 295(4,00), 229-- i 32 
127 308(4,06), 322(t,11) 231 [ 
255--, CIgHI~N20 9,4 9,7 239(4,75), 292(4,19), 298 I 61 

C6H~ 256 I 308 (4,11), 322 (4,10) 
tp'CItaCdt~ 253-- C2oHIsN20 9,0 9,3 238(4,76), 282(4,15), 64 285-- 

254 308(4,12), 322(4,09) 287 1 

*Compounds  (I-V) w e r e  c r y s t a l l i z e d  f r o m  aqueous  methanol  and 
the o the r s  f r o m  e thanol .  

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

The UV s p e c t r a  w e r e  taken on an S F - 4  i n s t r u m e n t  us ing e thanol ic  so lu t ions ,  and the IR s p e c t r a  on an 
IKS-14 i n s t r u m e n t  with an L iF  p r i s m  us ing  0.003 M solu t ions  in c a r b o n  t e t r a c h l o r i d e .  

Methyl  / ] - Q u i n i n d a n - 9 - c a r b o x y l a t e .  A mix tu re  of 0.5 mole  of /3 -qu in indan-9-ca rboxyl ic  acid,  200 ml  
of  absolu te  methanol ,  and 100 ml  of c o n c e n t r a t e d  su l fu r i c  acid was  hea ted  on the wa te r  ba th  for  12 h.  The 
e x c e s s  of methanol  was  d is t i l led  off and the r e s idue  was  di luted with wa te r  and neu t r a l i z ed  with 10% sodium 
ca rbona t e  so lu t ion .  The r e su l t i ng  p rec ip i t a t e  of me thy l  /3 -qu in indan-9-ea rboxyla te  was  f i l t e red  off and 
c r y s t a l l i z e d  f r o m  aqueous me thano l .  Yield 59 g (52%), mp  82-83~ [3]. 

A lky lamides  and A r y l a m i d e s  of /3 -Quin indan-9-ca rboxy l ic  Acid  (I-VIII) .  To 0.05 mole  of a d i m a g -  
n e s y l a m i n e  obta ined in the usual  way  f r o m  0.05 mole  of an amine  and 0.1 mole  of e t h y l m a g n e s i u m  b r o m i d e  
was  added 0.05 mole  of  me thy l  /3 -quin indan-9-carboxyla te  in die thyl  e the r .  The mix tu re  was  hea ted  for  3 h 
and was  then d e c o m p o s e d  with a s a tu r a t ed  solut ion of a m m o n i u m  ch lo r ide .  The p rec ip i t a t e  of a subs t i tu ted  
/3 - q u i n i n d a n - 9 - c a r b o n a m i d e  that  depos i ted  was  f i l t e red  off and c r y s t a l l i z e d  f r o m  a sui table  so lvent .  The 
IR s p e c t r a  of (I-VIII) con ta ined  the fol lowing bands ,  c m - l :  ~NH 3392-3426;  u = C H  3046-3053;  VCH 2 2946-  
2957; 2916-2929, and 2820-2869. 

Piperidide of /3-Quinindan-9-earboxylic Acid (IX). An ethereal solution of 0.05 mole of methyl /3- 
quinindan-9-carboxylate was added to 0.I mole of N-bromomagnesiopiperidine, and the mixture was heated 
for 3 h. The precipitate that deposited after the decomposition of the reaction mixture was filtered off and 
crystallized from ethanol, Yield 7.5 g (54%), mp 197~199~ Found, %: N 10.2. C18H20N20. Calculated, %: 
N 10.0. 

N-Oxide of the Isopropylamide of/3 -Quinindan-9-carboxylic Acid. A solution of 2 g of the amide (1) 
in 10 ml of glacial acetic acid was treated with 5 ml of 26% hydrogen peroxide, and the mixture was heated 
at 80~ fo r  5 h .  Then it  was  di luted with w a t e r  and neu t r a l i zed  with 10% sod ium ca rbona te  so lu t ion .  The 
p rec ip i t a t e  tha t  depos i t ed  was  f i l t e r ed  off and c r y s t a l l i z e d  f r o m  e thanol .  Yield 1.2 g (567c), mp 222-2230C. 
Found,  %: N 1 0 2 ;  CI6H18N202. Calcula ted ,  70: N 10.4. 

The N-oxide of the bu ty lamide  of /3 -qu in indan-9-ca rboxyl ic  ac id  was  obtained s i m i l a r l y .  Yield 54%, 
mp 161-163~ (ethanol) .  Found,  %: N 9,9.  C17H20N202. Ca lcu la ted ,  %: N 9.8.  

P ipe r id ide  of 3 - B e n z y l i d e n e - ~ - q u i n i n d a n - 9 - c a r b o x y l i c  Acid .  A solut ion of  1 g of the p iper id ide  (IX) 
and 0.5 g of benza ldehyde  in 10 ml  of ace t ic  anhydr ide  was  hea ted  for  2 h .  This gave 0.68 g (52%) of a s u b -  
s tance  with mp 207-208~ (ethanol) .  Found,  %: N 7.8. C25H24N20. Calcula ted ,  %: N 7.6. 
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