
Q U I N I N D E N E S  
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Substances exerting an effect on the central  nervous sys tem are found among the derivatives of ~-quin- 
indene [1, 2]. It appeared of interest  to prepare  3-substi tuted fl-quinindenes and the corresponding quater-  
nary  salts in o rder  to study the chemical  and biological proper t ies .  

We have establ ished that the unstable 4 -methy l - ]  ,2-dihydro-4H-fi-quinindene (I), which is prepared [3] 
by the action of alkali on fl-quinindene methiodide (II), is readi ly acylated at position 3 and the formed 3-acyl -  
4-methyl - l ,2 -d ihydro-4H-f i -quin indenes  (III) are completely stable crystal l ine compounds. Stabilization 
occurs  owing to the introduction of e lec t ron-accept ing substituents at position 3 where a significant negative 
charge is centered,which is evidently the cause of the instability of I. 

In order  to study fur ther  the proper t ies  of derivatives of the fi-quinindene sys tem we ca r r i ed  out sev-  
era l  other electrophil ic  substitution react ions of I at position 3. 

On mixing an ether  solution in the cold with phenyl isocyanate,  m-chlorophenyl  isocyanate,  and pheny! 
isothiocyanate,  the react ion products ,  3-phenylcarbamoyt- ,  3 -m-ch lo ropheny l - ca rbamoyl - ,  and 3-phenyl-  
th iocarbamoyl -4-methyl - l ,2 -d ihydro-4H-f i -qu in indene  (IVa, IVb, and V respect ively;  Table 1) separated al- 
most  immediately.  Compound IVa was converted by the action of hydriodic acid into 3-phenylcarbamoyl-f i -  
quinindane methiodide (VI) and the corresponding bisulfate (VII) was formed by the react ion of IVa with sul-  
furic acid in acetone; the bisulfates (IXa and IXb; Table 2) were prepared analogously from the ketones (IIIa 
and IIIb). Methyl 4 -methyl - l ,2 -d ihydro-4H-f i -qu in indene-3-carboxyla te  (X) was obtained by the action of 
methyl chloroformate  in benzene on I in the presence of aqueous alkali. 

On reacting I with toluenesulfonyl chloride under analogous conditions' an almost  black precipitate was 
obtained which we were unable to purify.  

3 -n i t roso -4 -methy l -  L2-dihydro-4H-fi-quininedene (X~ was fo rmedby  the ni t rosat ion of Iwith amyl nit- 
rite in ether; the black blue crysta l l ine  substance was soluble in water and organic solvents and the color  
of the solution was highly dependent on the polar i ty  of the solvents: in s trongly polar  solvents (water, a lco-  
hol, and dimethylformamide)  the color  of the solution was blue, in weakly polar solvents (hexane and ether) 
the color  was red, and in solvents of medium polari ty (acetone and chloroform) the color was green.  Aque- 
ous solutions of XI were decolor ized on acidification and 3-isonitroso-fi-quinindane methiodide (XII) was 
formed by the action of hydriodic  acid on XI; compound XII is easi ly hydrolyzed to XI. This hydrolysis  was 
successful ly  suppressed  during the crysta l l izat ion of XII f rom water by the addition of a small  quantity of 
hydrochloric  acid. 

The derivat ives of 4 -methy l - l ,2 -d ihydro-4H-f i -qu in indene-3-carboxyl ic  acid IVa, IVb, V, and X, which 
are prepared  for the f irst  t ime, are colored crystal l ine,  completely stable substances.  

The s t ructure  of the obtained compounds was confirmed by the UV and IR spectra .  The UV spect rum 
of VI [kmax 243 mp (lge 4.60), 328 m# (lg~ 4.03), in alcohol] is very s imilar  to the spec t rum of II [kmax 245 
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m~ (Ige 4.41), 328 mp (Ige 4.09)] on account of the absence of conjugation of 
the substituent in position 3 of the /3-quinindane system with the main chromo- 
phore, the quinoline ring. 

A shift of the long-wave absorption band in the direction of greater 
wavelength (to 360 m#) is observed in the UV spectrum of XII; this occurs 
on account of the conjugation of the exocyclic C - N  bond with the quinoline 
ring. 

The UV spectra of the substituted 4-methyl-1,2-dihydro-4H-~-quinin- 
denes (IVa, IVb, X, and XI) differ from the UV spectra of the quaternary 
salts. The latter are characterized by the presence of very intense absorp- 
tion in the visible region (410-420 m~) due to the increase in chain conjuga- 
tion. 

In the IR spectrum of XII the band UC= N 1588 cm -I is present but the 
hydroxyl band is concealed under the broad band from the hydroxyl of the 
crystallization water uOH 3370 cm -I (very broad). The reduction in the ab- 
sorption frequency VC= N in XII as compared to the frequencies of normal 
oximes arises on account of the specific contribution of the limiting struc- 
ture XIII in which the multiplicity of the C = N bond is reduced. 

OH? OH) OH} OOOOH} 

oo~obu4~ roll) O8~%H5 OH] 

/Z Z 

x I CO~HO6H4R OH) 

I NO 
OH 3 

27 

I [ N-OH 
CH% 

I OH% OOO6H41~ 

.  <<kn 
OH) OOObH4R 

]~,ZZ 

I I Ia  R = H ,  I I lb  R = p ~ C I ;  IVa R = H ,  IVb R = ~ = C 1 ;  
IV R = H ,  X ~ I ;  VII R ~ H ,  X ~ HSO4; VIII R ~ H ,  X = I ;  
IXa R = H ,  X =HSO4, IXb R = P  =CI,  X =HSO~. 

I ~H% ~ = OH 
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T A B L E  2. 3 - A r o y l -  and  3 - A r y l c a r b a m o y l - / ? - q u i n i n d e n e  B i s u l f a t e s  

C o r n  - 

pound 

IXa 
IXb 
VII 

Melting I Found (in%) 
point(in 
degrees)*" c H N 

200--201 62,46 5,03 3,42 
136--7 57,23 4,16 
179--80 --  - -  ~,31 

Empirical 
formula 

S 

8,62 C2oH19NO~S 
C2oH18C1N05S 

8,21 CgoH2oN2OsS 

Calculated (in %) 

C ] H N S 

62,321 4,97 3,63 8,32 
57,21 4:32 7,00 8-~,01 

* The 

T A B L E  3. Shift  of C = O  
t ion Band  in IR S p e c t r a  

s u b s t a n c e s  m e l t e d  with d e c o m p o s i t i o n .  

G r o u p  A b s o r p -  In the IR s p e c t r u m  of IVa t h e r e  is  a s t r o n g  s h a r p  band 
at  330O c m  -1 which i s  a t t r i b u t e d  to the NH a b s o r p t i o n  in the 
a m i d e  g r o u p .  

v (in em "I) 
A sh i f t  of the c a r b o n y l  b a n d i n  the d i r e c t i o n  of the l ower  

1 6 2 0  f r e q u e n c i e s  ( see  Table  3) i s  o b s e r v e d  fo r  the 4 - m e t h y l - l , 2 -  
1 5 0 0  d i h y d r o - 4 H - f i - q u i n i n d e n e - 3 - c a r b o x y l i e  a c i d  d e r i v a t i v e s  IVa 
1 670 

and X a s  a l s o  in the c a s e  of 3 - b e n z o y l - 4 - m e t h y l - l , 2 - d i h y d r o -  
4H- f i -qu in indene  (IIIa).  The c o r r e s p o n d i n g  q u a t e r n a r y  s a l t s  

Corn- v(in cm "1) Compound 
pound 

VI 
VIlIa 

1 689 
1 690 

IVa 
IIIa 

X 

VI and VIIIa have in the s p e c t r a  e a r b o n y l  bands  with the u sua l  f r e q u e n c i e s  fo r  such g r o u p s  (see  Tab le  1). 
This  sh i f t  c an  be e x p l a i n e d  by the p r e s e n c e  of con juga t ion  of the C = O bond with the e l e c t r o n  p a i r  on the 
n i t r o g e n  a t o m  th rough  the C = C double  bond in the five m e m b e r e d  r i n g ,  i . e . ,  by  a s i g n i f i c a n t  c o n t r i b u t i o n  
f r o m  the l i m i t i n g  s t r u c t u r e  of the type  XIVa-XIVc  

_ a) y = OCH3 

] O- O b) y = NHCaH5 
O H  I /] c) y = C6H~ 

12IZa - ~ Z c  

The g r e a t e s t  sh i f t  of the c a r b o n y l  band  to the l ong -wave  r e g i o n  is o b s e r v e d  fo r  IIIa; in the c a s e  of IVa 
and  X the sh i f t  i s  l e s s  on accoun t  of the c o m p e t i t i v e  con juga t ion  of the C = O g r o u p  with the f ree  e l e c t r o n  p a i r  
on the a m i d e  n i t r o g e n  a t o m  (in IVa) o r  on the m e t h o x y l  oxygen  a t o m  (in X). T h e r e f o r e ,  in IVa the e l e c t r o n  
d e n s i t y  on a t o m  C 3 m u s t  be g r e a t e r  and on the oxygen  c o r r e s p o n d i n g l y  l e s s  than the e l e c t r o n  d e n s i t y  on the 
s a m e  a t o m s  in I I Ia .  Th i s  is  c o n f i r m e d  by the da ta  f r o m  d ipo le  m o m e n t  m e a s u r e m e n t s  and  PKa v a l u e s .  The 
d ipo le  m o m e n t  of I I Ia  is  3.32 D and fo r  IVa is  2.87 D (in benzene ) .  Th i s  is  in a g r e e m e n t  with the s u g g e s t i o n  
tha t  the c h a r g e  is  g r e a t e r  on the nega t ive  end of the d ipo le  (the oxygen  a tom)  in I I Ia  than in IVa; the da ta  on 
the b a s i c i t y  of t h e s e  c o m p o u n d s  a g r e e s  with th is  (if i t  i s  t aken  into c o n s i d e r a t i o n  that  a p r o t o n  i s  added  at  
the C 3 a tom);  IVa (pK a 8.68, in 80% a l coho l  so lu t ion)  i s  m o r e  than  two o r d e r s  m o r e  b a s i c  than I I Ia  (PKa 6.15,  
in 80% a l coho l  so lu t ion ) .  

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

3 - A r y l c a r b a m o y l -  and  3 - P h e n y l t h i o c a r b a m o y l - 4 - m e t h y l - l , 2 - 4 H - p - q u i n i n d e n e s  (IVa, IVb, and  V) ; To 
a s u s p e n s i o n  of 0.002 g - m o l e  of II [4] in 5 ml  of w a t e r  was a d d e d  5 m l  of e t h e r  and  2.5 ml  of 10% s o d i u m  hy-  
d r o x i d e  so lu t ion .  The m i x t u r e  was  s t i r r e d  in a s t r e a m  of a r g o n  fo r  10 rain,  the aqueous  l a y e r  was s e p a r a t e d ,  
and 0.004 g - m o l e  of s u b s t i t u t e d  l s o c y a n a t e  o r  i s o t h i o c y a n a t e  was added  to the e t h e r  so lu t ion .  A f t e r  10 rain,  
the p r e c i p i t a t e  was f i l t e r e d  off. C h r o m a t o g r a p h y  was c a r r i e d  out on a thin l a y e r  of a l u m i n a  of a c t i v i t y  g r a d e  
II in a m i x t u r e  of a c e t o n e  and c h l o r o f o r m  ( 3 , 2 0 ) .  f i -Quin indane  (R ~ 0 . 9 )  was  m a r k e r .  

3 - P h e n y l c a r b a m o y l - p - q u i n i n d a n e  Meth iod ide  (IV). A so lu t ion  of 0.66 g of p o t a s s i u m  iod ide  in 0.5 ml  
of 20% a c e t i c  a c i d  so lu t ion  was  a d d e d  to a s u s p e n s i o n  of 0.3 g of IVa in 2 ml  of 20% a c e t i c  a c i d  so lu t ion .  The 
p r e c i p i t a t e  which  s e p a r a t e d  was  f i l t e r e d  off. The y i e l d  was  0.31 g (72%) of a s u b s t a n c e  with mp 221-222~ 
(decomp. ,  f r o m  a l coho l ) .  Found ,  %: C 55.34; H 4.20.  C20HIgIN20. C a l c u l a t e d ,  %: C 55.81; H 4.19.  

3 ; C a r b o m e t h o x y - 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - f i - q u i n i n d e n e  (X). To a s u s p e n s i o n  of 1.24 g of II in 10 ml 
of w a t e r  was  a d d e d  8 ml  of benzene  and 5 ml  of 10% s o d i u m  h y d r o x i d e  so lu t i on  with s t i r r i n g  under  a s t r e a m  
of a r g o n .  A f t e r  15 rain,  0.76 ml  of c h l o r o f o r m i c  e s t e r  was added .  A f t e r  i h, compound  II (0.3 g) was i l l -  
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t e r ed  off, the benzene layer  was evapora ted ,  and 0.3 g {42% on conver ted  II) of X was obtained with mp 108- 
108.5 ~ (decomp.,  f r o m  alcohol),  R 5 1.01 ( a c e t o n e - c h l o r o f o r m ,  3 : 20), p-quinindaue as m a r k e r .  Found, %: 
C 74.49; H 6A0; N 5.70. C15H15NO 2. Calculated,  %: C 74.69; H 6.22; N 5.81. 

Ni t rosat ion of 4-Methyl - l ,2 -d ihydro-4H-/3-quin indene  (I). To a suspension of 4.96 g of II in 40 ml of 
water  was added with s t i r r ing  under a s t r e a m  of argon 40 ml of e ther  and 20 ml of 10~c sodium hydroxide 
solution. After 10 min, f r e sh ly  dis t i l led amyl  ni t r i te  (4.8 ml) was added to the e ther  l aye r .  Compound XI 
(2.8 g) was f i l te red  off a f t e r  7 h. An e the rea l  solution of hydrogen chloride was added to a concent ra ted  
alcoholic solution of XI, the solvent  was decanted f rom the prec ip i ta te  which separa ted ,  the prec ip i ta te  was 
dissolved in water ,  and a s a tu ra t ed  aqueous solution of po tass ium iodide was added. The prec ip i ta te  of XII 
was f i l t e red  off and had mp ~260 ~ (decomp.,  f rom 0.3 N hydrochlor ic  acid solution). Found, %: I 35.44; H20 
4.50. C13H13IN20 "H20*. Calculated,  %: I 35.50; H20 5.03. 

Bisulfa tes  of 3 -Benzoy l - ,  3-p~Chlorobenzoyl - ,  and 3-Phenylcarbamoyl- f l -quin indane  (IXa, IXb, and 
VII). To a suspension of IIIa,  IIIb, or  IVa in acetone was added an equ imolar  quantity of a 10~c solution of 
sulfur ic  acid in acetone.  The prec ip i ta te  which sepa ra t ed  a f t e r  the addition of e the r  was f i l te red  off and r e -  
c rys t a l l i zed  f r o m  alcohol.  

*The water  of c rys ta l l i za t ion  was lost on drying in vacuum (15 mm) at 75 ~ over  phosphorus  pentoxide. 
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