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9-Alkylamino-f l -quinindanes  were  obtained by cyel izat ion of a lkylamides  of N-cyc lopenty l -  
ideneanthrani l ic  acids .  The i r  p rope r t i e s  and biological  act ivi ty were  studied,  the pK a va l -  
ues of the 9-butylamino-f l -quinindanes were  de termined,  and a cor re la t ion  of the pK a 
values  with the ~epi  subst i tuent  constants  for  quinoline was found. 

Lit t le study has been devoted to 9-alkylamino-f l-<luinindanes.  In the p re sen t  study we accomplished 
the synthesis  of 9 -a lky lamino-f l -qu in indanes  by in t r amolecu la r  cycl izat ion of a lkylamides  of N-cyc lo -  
pentyl ideneanthrani l ic  acids (II-X) (method A). 
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The a lky lamides  of N-cyclopentyl ideneanthrani l ic  acids (II-X, Table 1) we re  obtained by ref luxing 
the a lkylamides  of anthranil ic  acids (I) [2] with cyclopentanone in benzene.  Cyclopentanone condenses 
be t t e r  with the me thy lamides ,  e thy lamides ,  and n-buty lamides  of anthranil io acids and less  well  with the 
isobutylamides  of anthrani l ic  ac ids .  We were  unable to accompl i sh  the reac t ion  between the i sopropyl -  
amide of anthrani l ic  acid and cyclopentanone; this may be explained by s t e r i c  hindrance.  

* See [1] for communica t ion  XIII .  

TABLE 1. 
o, , 

Corn- R 
pound I 

Alkylamides of N-Cyclopentylideneanthranilic Acids 

Alk mp, ~ 
Empirical N--f-' ] ~ X . . . .  
formula found i ca l c .  nrn 

I g e  

II 
III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

H 
H 
H 
H 

CH3 
CI 
C1 
B r  
Br 

J 

CH3 
C~H5 
n-C4H9 
i-C4H9 
n-C4H9 
n-C4H9 
i-C4H9 
n-C,H9 
i-C4H9 

182 
184--186 

167 
166--169 
164--166 
t71--174 
199--200 
169--170 
201--202 

C13H~6N20 
CI4HLsN20 
CIsH22N20 
CIsH22N20 
CIzH24N~O 
C16H21CIN20 
C~H~ICIN20 
CI6H21BrN20 
CI~H21BrN~O 

12,8 
12,2 
10,8 
10,8 
10,1 
9,4 
9,5 
8,4 
8,2 

13,0 225,340 4,67; 3,68 
12,2 225,340[ 4,69; 3,44 
10,9 225,340j 4,56; 3,62 
10,9 225,340 l 4,50; 3,20 
10,3 225,346 [ 5,16; 3,23 
9,6 226,351 / 4,59; 3,62 
9,6 226,35t ] 4,64; 3,73 
8,3 226,351 / 4,63; 3,66 
8 3 225,353 } 4,78; 3,85 

0~ ,4 

60 
62 
45 
27 
38 
37 
28 
60 
42 
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The alkylamides  of cyclopentyl ideneanthranil ic  acids (II- 
X) were  obtained as c o l o r l e s s  crysta l l ine  substances  that are 
soluble in organic so lvents .  Two maxima at 225-226 and 340-  
353 nm are observed in the UV spectra  of these compounds~ 
The IR spec tra  contain UNH bands at 3392-3396 and 3277- 
3293 c m  -1, ~ _  cH.bands at 3032-3046 c m  -~, and U C H  2 bands at 
2923-2946 and 2857-2866 cm-lo  

Intramolecular  cyc l izat ion  accompanied by the formation 
of 9 -a tky lamino-~-quin indanes  (XI-XXII) (Table 2) occurs  when 
II-X are heated with e x c e s s  phosphorus oxychlorideo 

In connection with the low acces s ib i l i t y  of the a lky lam-  
ides of s o m e  substituted anthranilic ac ids ,  9 -a lky lamino- f l -  
quinindanes were  also obtained by condensation of substituted 
9-chloro- f i -quin indanes  (XXIII)with amines  (method B). Com-  
pound XXIII reac t s  withbutylamine in phenol solution on heating 
to 160-165 ~ for 20 h to give XI-XXII.  

Compounds XI-XXII were  obtained as c o l o r l e s s  c r y s t a l -  
l ine substances  that display basic  character  and form w a t e r -  
soluble hydrochlorideso The IR spectra  of XI-XXII contain UNH 
bands at 3413-3423 cm -1, u =  CH bands at 3040-3043 c m  -I  and 

vCH 2 bands at 2940-2946,  2909-2916,  and 2860-2863 c m  - l .  The 

UV spec tra  of ethano[ solut ions of 9-alkylamino-fl--quinindanes 
contain two shor t -wave  absorption bands with maxima at 222- 
238 and 247-256 nm and a long-wave band with a m a x i m u m  at 
328-338 nm for XI-XIII,  XVII, XIX, and XXII and two maxima 
at 332-341 and 346-356 nm for XV, XVI, XVIII, XX, and XXI. 

The pK a of the 9-butylamino-f l -quinindanes  (Table 3, 
Fig~ 1) w e r e  determined by a spectrophotometr ic  method. It is 
apparent from the data in Table 3 and Fig. 1 that the PKaM and 
PKaT values differ only l ittle f rom one another, depend to a 
cons iderable  extent on the character  of the substituents  in the 
quinoline ring,  and corre la te  wel l  w~th the Crep i substituent 
constants for quinoline [4]. 

The bio logical  act ivity of XIII, XV, XX, and XVI, and XXI* 
was invest igated.  The exper iments  were  performed on white 
mice;  the s y s t e m i c  toxicity (LDs~) and the character  of the in- 
terre lat ionships  with the musc l e  relaxants  diplatsin and diti l in 
were  studied~ All  of the compounds are toxic: LDs0 ranges 
from 16.6 to 45.5 mg/kg.  Compounds XIII, XIV, and XXI have 
weak antieurare act ivi ty ,  while XV, XX, and XXI sharply in- 
tensify  the m u s c l e - w e a k e n i n g  ef fect  of dit i l in.  

EXPERIMENTAL 

The UV spectra were recorded with an SF-4a spectro- 

photometer. The IR spectra at 2600-3500 cm -~ (carbon tetra- 

chloride solutions) and at 600-1700 cm -I (mineral oil pastes) 

were recorded with an IKS-14 spectrophotometer. 

The ionization constants of the 9-butylamino-fl-quinin- 

danes were determined by a spectrophotometric method (with 

an SF-4a spectrophotometer) with 6 �9 10-6-4 ~ 10 -~ M aqueous 

* The tes t s  were  carried out by P r o f e s s o r  A.  S. Zaks and L. 
G. Zi l 'bermints  (Master of Medical Sc i ences ) ,  to whom the 
author extends his thanks. 
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TABLE 3. Ionization Constants* of 9-Butylamino-  
/~-quinindanes 

Compound p Ka M 

9,15• 
9,36• 
9,33• 
8,37• 
8,39• 
9,37 • 0,03 
7,95• 

pKaT 

9,11 ] 
9,32 
9,29 
8,31 
8,33 
9,33 
7.92 

XIII 
XV 
XX 

XVIII 
XXI 
XVI 

XVII 

r ,  p, S 

r 0,999 
94,949 
s 0,005 

*Ka M is the mixed ionization constant ,  and Ka T is 
tl~e thermodynamic ionization constant.  
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Fig. I. Dependence of the pl~ T values of 9-butyl- 
amino-/9--quinindanes on the ~epi constants of sub- 
stituents for quinoline. 

10 g of fused phenol, 0.06 mole of the appropriate  amine 

solutions at 25 �9 1 ~ A weighed sample of the in- 
vestigated compound was dissolved in 0.002 M hy- 
drochlor ic  acid; the necessa ry  pH of the solutions 
was created by means of 0.01 M buffer mixtures.  
The pH values were determined w i t h a  pH-340 de -  
vice. The PKaM and PKa T values were calculated 
by the method in [5]~ The react ion constants (p), 
the corre la t ion  coefficient (r), and the standard 
deviation (s) were calculated by the method of 
least squares  [6]. 

Alkylamides of N-Cyelopentyl ideneanthra-  
nilic acids (H-X). A mixture of 0.01 mole of the 
alkylamide of anthranilie acid and 0.01 mole of 
cyclopentanone in 5 ml of benzene was refiuxed 
for 5-6 h, after which it was cooled and the p r e -  
cipitate was removed by fi l tration and c r y s t a l -  
lized f rom alcohol (Table 1). 

9-Alkylamino-fl-quinindanes (XI-XXII). A. 
A 3-ml sample of phosphorus oxychloride was 
added to 0.01 mole of II-X, and the mixture was 
heated on a water  bath for 1 h. It was then poured 
into cold water ,  and the aqueous mixture,  af ter  
decomposition of the phosphorus oxychloride,  was 
heated to dissolve the salts of XI-XXII. The solu-  
tion was filtered off f rom the small  amount of in- 
soluble mater ia l ,  and the filtrate was made alka- 
line with sodium hydroxide solution. The p rec ip -  
itated bases (XI-XXII) were removed by fi l tration 
and crystal l ized (Table 2). 

B. A 0.03-mole sample of substituted 9-  
chloro-fl-quinindane (XXIII) [7] was dissolved in 
was added, and the mixture was heated on a metal 

bath at  160-165 ~ for 20 h. It was then cooled, and 40-50 ml of benzene was added. The result ing solution 
was washed three times with 25-ml portions of 10% alkali solution. The benzene and volatile impurit ies 
were removed by s team distillation, and the residue was dissolved by heating in 109 hydrochloric acid. 
The resul t ing solution was filtered, the filtrate was made alkaline, and the precipitated base was purified 
by the usual method (Table 2). The hydrochlorides of XI-XXII were obtained by pass ing dry hydrogen 
chloride into an ether solution of the bases .  
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