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IV.* SYNTHESIS AND PROPERTIES OF 3-ACYL DERIVATIVES 

OF 4-ME THYL-1,2-DIHYDRO-4H-fl-QUININDINE S 
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3 -Acy l -4 -me thy l - l , 2 -d ihyd ro -4H- f l -qu in ind ines  (VI and III) were  obtained by acylat ion of 1,2- 
dihydro-4H-fl-quinindine (I), obtained f rom fi-quinindane methiodide (IV) by the action of alkali  
with acid chlor ides  or anhydr ides .  The IR and UV spec t r a  of these ketones were  studied. 
Qua t e rna ry  salt  V is f o rm ed  by t r ea tmen t  of I with excess  al iphatic  acid anhydride .  

We have p rev ious ly  studied the acylat ion of fl-quinindane through the 3-1ithio der iva t ive  [2]. This  
communica t ion  is devoted to the synthes is  and study of the p rope r t i e s  of seve ra l  3-acyl  der iva t ives  of 4-  
methy l - l ,2 -d ihydro-4H-f l -qu in ind ineso  F o r m a l l y  speaking, 4 -methy l - l ,2 -d ihydro-4H-f l -qu in ind ine  (I) has 
seven 2pz e lec t rons  in the pyridine r ing  and, to achieve the a r o m a t i c  sextet ,  one e lec t ron  should be with- 
drawn at the C(3 ) a tom ( I ~  II), which leads  to the significant contribution of s t ruc tu re  IIo This  is appa ren t -  
ly the fundamental  r e a s on  for  the high r eac t iv i ty  (the ease  of oxidation, po lymer iza t ion ,  and e lec t rophi l ic  
substi tut ion at the 3 position) and the wel l -known instabi l i ty  of I [3]. The introduction of e l ec t ron -accep t ing  
subst i tuents  in the 3 posi t ion should s tabi l ize  the compound as a whole.  
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In this connection, we have obtained 3 -a roy l  der iva t ives  of 4 -methy l - l ,2 -d ihydro-4H-f i -qu in ind ine  
(III) by the act ion of aroyl  chlor ides  on I. 

Star t ing compound I, obtained by t r e a t m e n t  of methiodide IV with excess  aqueous alkali ,  was ex t rac ted  
with e the r  and, without isolation,  subjected to the action of acid chlor ides  in the p re sence  of aqueous alkali .  
In the p roce s s ,  the 3 -a roy l  de r iva t ives  (IIIa-e) p rec ip i ta ted  immedia te ly .  IIIa was a lso  obtained by using 
benzoic  anhydride as the acyla t ing  agent .  The ketones fo rmed  a re  br ight ly  co lored  (from yellow to da rk-  
red),  comple te ly  s table,  and eas i ly  purif iable  compounds (Tsble 1). 

A reac t ion  with the acid chloride of a fat ty acid (undecanoyl chloride) was c a r r i e d  out since the r e a c -  
tion of this acid chloride with wa te r  p roceeds  slowly. This  reac t ion  yielded a c rys ta l l ine ,  sa l t - l ike  c o m -  
pound with empi r i ca l  fo rmula  C35H54INO 2. The IR spec t rum of this compound contained bands f rom the 
e s t e r  carbonyl  0768 cm -1) and C = C groups (1653 cm-1), while the UV spec t rum displayed a shift  in these 
bands to the long-wave region as com pa red  with the spec t rum of fl-quinindane methiodideo When excess  
alkanoyl chloride is p r e sen t  the reac t ion  probably  does not stop at the m . n , k e t o n e  stage (III) but f o r m s  V 
as a wa te r - inso lub le ,  qua te rna ry  sal t .  

*See [1] for  communica t ion  IIIo 
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T A B L E  1. 3 - A r o y l  D e r i v a t i v e s  of 4 - M e t h y l - l , 2 - d i h y d r o - 4 H - f i -  

qu in indine  ( I I Ia -e )  

Corn- lmp (dec,) 
(crystalliza- 

pound tion sol- 

III a 

I l lb  

l l Ic  

I l ld  

I I I e l  

vent) 

193~-194 
(Alcohol) 
190 --200 

(Alcohol) 
188--189 

(DioxanC) 
178--179 
( Alcoho9 
197--197,5~ 
(Alcohol) 

Empirical 
Rz 

formula 

0,94 C2oHI7NO 

1,02 C2oH~6CINO 

0,92 C2oHI~N203 

0,89 C~,IHIgNO 

0,78 C2~H~gNO~ 

Found, % 

8,7 

4,7 

4,2 

C H 

83,6 5,9 

74,8 5,0 

72,3 4,7 

83,7 6,3 

79,5 6,0 

c H 

83,5 5,9 

74,7 4,7 

72,7 5,0 

83,9 5,8 

79,4 6,0 

Calculated, % .! Yield, 

I 

-181 
- -  74 

8,4 Quanti- 
tative 

4,7 65 

4,4 79 
I 

Yo. o io 

v, :.I= ~ 

I -  CH~ CO%H4R CHa CO%H4R 

V I I  a I l l  

R'COCI 
OH- 

IV 

CH 3 C--O- 

C6H4R 

V I I I  

I -  CIH3 ]1 ~ --OCOR" 

R' 
V 

R'~CHa(CH2)9; aR=HI bR=m-Cl; c R=p-NO2; d R-p-CH3: e R=P-OCtl 3 

Compound  I can  a l s o  be  a e y l a t e d  in an a n h y d r o u s  m e d i u m .  H e a t i n g  of m e t h i o d i d e  IV with  be nzoy l  c h l o -  
r i d e  in a c e t o n e  in the  p r e s e n c e  of t r i e t h y l a m i n e  l e a d s  to a 70% y i e l d  of I I Ia .  S i m i l a r l y ,  3 - a e e t y l - 4 - m e t h y l -  
1 , 2 - d i h y d r o - 4 H - / 3 - q u i n i n d i n e  (VD is  f o r m e d  b y  the a c t i o n  of a c e t y l  c h l o r i d e  in the cold ,  but  a c y l a t i o n  p r o -  
c e e d e d  m o r e  s l o w l y  by  h e a t i n g  m e t h i o d i d e  IV wi th  a c e t i c  a n h y d r i d e  in the p r e s e n c e  of t r i e t h y l a m i n e .  

Ke tones  I I I a - e  and VI a r e  c o n v e r t e d  to q u a t e r n a r y  s a l t s  by  a c i d s  ; t h i s  is  a c c o m p a n i e d  by  d e e o l o r a -  
t ion of the s o l u t i o n s .  Thus  a c o l o r l e s s  m e t h i o d i d e  of 3 -benzoy l -13 -qu in indane  (VIIa) was  o b t a i n e d  by  t r e a t -  
mer i t  of IIIa  with p o t a s s i u m  iod ide  in a c e t i c  a c i d ;  i t s  UV s p e c t r u m  was  s i m i l a r  to  the UV s p e c t r u m  of 3 -  
be nzoy l - / 3 -qu in indane  [2] in a c i d .  

A n u m b e r  of s y s t e m a t i c a l l y  o b s e r v e d  bands  can  be no ted  in the  IR s p e c t r a  of k e t o n e s  III  in m i n e r a l  
o i l :  1400-1600 c m  -1, 1420-1425 c m  -1 ( m e d i u m - s t r o n g ) ,  1500-1520 ( v e r y  s t rong ) ,  and  1590-1600 c m  -1 ( m e -  

d ium)  (Table  2). T h e s e  b a n d s  c a n  be  a s s i g n e d  to  the  f l - a c y l e n a m [ n e  g r o u p i n g  s i n c e  b a n d s  / ) N - - C = C - - C O R ) ,  
/ | 

w e r e  o b s e r v e d  at  1530-1570 and  1640-1680 e m  -1 fo r  f l - a m t n o - s u b s t i t u t e d  c~d3-unsa tura ted  k e t o n e s  c o n t a i n i n g  
a s i m i l a r  g roup ing .  As  c o m p a r e d  wi th  t h e s e  a m i n o k e t o n e s ,  the  a b s o r p t i o n  b a n d s  fo r  k e t c h e s  III  a r e  sh i f t ed  
by an a v e r a g e  of 40-60  c m  -1 to the  l o n g - w a v e  r e g i o n .  T h i s  can  be e x p l a i n e d  by  the g r e a t e r  (in the c a s e  of 
III) c o n t r i b u t i o n  of d i p o l a r  s t r u c t u r e  VIII .  As  would  be e x p e c t e d ,  one o b s e r v e s  a sh i f t  in the  a b s o r p t i o n  b a n d s  
to  h ighe r  f r e q u e n c i e s  (by ~ 10-20 c m  -1) fo r  a e e t y l  d e r i v a t i v e  VI. The band  a t  1500-1520 c m  -1 can be a s -  
s i g n e d  to v i b r a t i o n s  of the e a r b o n y l  g roup ,  s ince  i t  i s  the m o s t  i n t e nse  and m o r e  s u b j e c t  to s t r u c t u r a l  e f -  
f e c t s  than  the  o t h e r s  (Table  2)~ The  usua l  c a r b o n y l  band  a t  1689 c m  -1 is  o b s e r v e d  in the IR s p e c t r u m  of 
m e t h i o d i d e  VIIa .  The  UV s p e c t r a  of k e t o n e s  III and VI c on t a in  a c h a r a c t e r i s t i c ,  v e r y  i n t e n s e  a b s o r p t i o n  in 
the v i s i b l e  r e g i o n  (455-480 nm),  whi le  th i s  m a x i m u m  for  p - n i t r o b e n z o y l  d e r i v a t i v e  IIIc is  sh i f t e d  to  l o n g e r  
w a v e l e n g t h s ,  and  a h y p s o c h r o m i c  sh i f t  is  o b s e r v e d  fo r  a c e t y l  d e r i v a t i v e  VI.  

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

3 - A r o y l . - 4 - m e t h y i - l , 2 - d i h y d r o - 4 H - f i - q u i n i n d i n e s  ( I I Ia-e)  o 1) E t h e r  (5 ml)  and  2.5 ml  of 10% s o d i u m  
h y d r o x i d e  w e r e  a d d e d  to a s u s p e n s i o n  of 2 m m o l e  of f l -qu in indane  m e t h i o d i d e  (IV) [5] in 5 ml  of w a t e r .  The  
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T A B L E  2. IR and UV S p e c t r a  of 3 - A c y l  D e r i v a t i v e s  of 4 - M e t h y l -  
1 , 2 - d i h y d r o - 4 H - f l - q u i n i n d i n e s  

Com- pound ~ma,X' nm (log s), in alco- Band frequencies (1400-1650), cm -1 
hol (mineral oiD 

I l i a  

III b 

Ill c 

l l ld 

l l l e  

VI 

}30 (4,42); 265 (4,08); 320 ~(pl)) 
(3,65); 455 (4,40,) 

230 (4,41); 270 (3,97); 325 (3,61); 
457 (4,42) 

]2~ (4,45); 252 (4,10); 270 (4,19); 
320 (3,87); 480 (4,33) 

230 (4,44); 268 (4,14); 330 (pl) 
(3,65); 455 (4,42) 

231 (4,51); 274 (4,12); 295(4,07); 
335 (3,80); 455 (4,45) 

226 (4,55); 270 (3,73); 317 (3,84); 
437 (4,30) 

1420 m, 1434 m, 1450 s, 1500 v.s, 1560 m, 
1595 m, 1640 w 

1420 s, 1440 m, I460 w, 1510 s, 1560 m, 
1595 m, 1647 w 

1420 s, 1460 w,  1490 s, 1520 v.s, 1558 s, 
1590 m, 1638w, 

1423 m.; 1440 w~ 1454 w, 1518 s, 1567 m, 
1598 m, 1644 w, 

1425 We 1460 w, 1515 v.s, 1567m, 1583 m, 
1600 m, 1650 w, 

1430 s, 1440 m. 1460 m, 1525 v.s, 1577 w, 
1613 s, 1~55 w 

m i x t u r e  was  s t i r r e d  u n d e r  a r g o n  fo r  10 min ,  and 4 m m o l e  of the s u b s t i t u t e d  benzoy l  c h l o r i d e  was  added .  
I I I a - e  p r e c i p i t a t e d  a f t e r  10 m i n .  The ke tones  w e r e  c h r o m a t o g r a p h e d  in a thin l a y e r  of a l u m i n u m  oxide  in 
a d i c h l o r o e t h a n e - a c e t o n e  s y s t e m  (4:1) (Table  1). The r e f e r e n c e  spo t  was  f i -qu in indane  wi th  Rf 0.8.  

2) A m i x t u r e  of 0.62 g (2 m m o l e )  of IV, 3 ml  of ace tone ,  3 ml  of t r i e t h y l a m i n e ,  and 0.46 m l  (4 m m o l e )  
of benzoy l  c h l o r i d e  was  s t i r r e d  u n d e r  a r g o n  at  40 ~ f o r  40 ra in .  The  r e s u l t i n g  p r e c i p i t a t e  was  f i l t e r e d  to 
give 0~ g (70%) of IIIa wi th  m p  193-193.5  ~ 

3) E t h e r  (5 ml ) ,  10 ml  of w a t e r ,  and 3.5 ml  of 10% s o d i u m  h y d r o x i d e  w e r e  a d d e d  unde r  a r g o n  to a s u s -  
p e n s i o n  of 0.93 g (3 m m o l e )  of IV. A f t e r  10 ra in ,  a s o l u t i o n  of 1.36 g {6 m m o l e )  of be nz o i c  a n h y d r i d e  in 5 
ml  of e t h e r  was  a d d e d .  The  r e s u l t i n g  m i x t u r e  was  s t i r r e d  fo r  1 h, and the p r e c i p i t a t e  was  f i l t e r e d  to give 
0.6 g (70%) of I I Ia .  

3 - ( a - U n d e c a n o y l o x y u n d e c a l i d e n e ) - f i - q u i n i n d a n e  m e t h i o d i d e  (V). C h l o r o f o r m  (15 ml)  and  a so lu t i on  of 
0.84 g (21 m m o l e )  of sod ium h y d r o x i d e  in 15 ml  of w a t e r  w e r e  added  unde r  a r g o n  to a s u s p e n s i o n  of 1.86 g 
(6 m m o l e )  of IV in 15 m l  of w a t e r .  A f t e r  10 min ,  2.45 g (12 m m o l e )  of undecanoy l  c h l o r i d e  was  a d d e d .  A f -  
t e r  1 h, the  c h l o r o f o r m  l a y e r  was  s e p a r a t e d ,  and the oil  a f t e r  r e m o v a l  of the s o l v e n t  was  t r i t u r a t e d  wi th  
e t h e r  to  give 1.18 g of V wi th  mp  136-138 ~ (dec. ,  f r o m  a l c o h o l ) .  Found  %: C 65 .4 ;  H 8 .4 ;  I 19 .1 ;  N 2.4.  
C35H5tINO 2. C a l c .  %: C 65.2;  H 8 .3 ;  I 19 .6 ;  N 2.2 .  UV s p e c t r u m  (a lcohol) ,  Xmax, nm (log ~): 215 (4.58), 
247 (4o32), 273 (3.91), 296 (3.22), 373 (4~ 

3 - A c e t y l - 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - ~ - q u i n i n d i n e  (VI). A c e t i c  a n h y d r i d e  (5 ml)  was  a d d e d  u n d e r  a r g o n  
to a s u s p e n s i o n  of 1.24 g (4 m m o l e )  of f l -qu in indane  m e t h i o d i d e  (IV) in 6 ml  of t r i e t h y l a m i n e .  The  m i x t u r e  
was  h e a t e d  a t  60 ~ fo r  40 ra in .  The  so lu t i on  was  a c i d i f i e d  wi th  10% h y d r o c h l o r i c  a c i d  to pH 1 and e x t r a c t e d  
wi th  c h l o r o f o r m .  A l k a l i z a t i o n  of the aqueous  l a y e r  and  e x t r a c t i o n  wi th  e t h e r  y i e l d e d  ( a f t e r  d r y i n g  and d i s t i l -  
l a t i o n  of the so lvent )  0.35 g of VI wi th  mp  101-103 ~ ( f rom e t h e r ) .  

The  c h e m i c a l  sh i f t s  (in the 5 s ca l e )  in the PMR s p e c t r u m  of VI (in CDC13, r e l a t i v e  to t e t r a m e t h y l -  
s i l ane )  w e r e  a s  f o l l o w s :  C(s ) 6.83 ppm ( s ing l e t ) ;  N-CH 3 3.52 ppm ( s i ng l e t ) ;  CHACO 2.21 ppm ( s ing le t ) ;  a 
s y m m e t r i c a l  m u l t i p l e t  c e n t e r e d  at  2.91 ppm f r o m  the four  m e t h y l e n e  p r o t o n s  a t t a c h e d  to C(1) and C(z), and 
a m u l t i p l e t  f r o m  the a r o m a t i c  p r o t o n s  a t t a c h e d  to C(5), C(~), C(~), and C(~) a t  6 .9 -7 .3  p p m .  Found  %: C 79.6;  
H 6 . 5 ;  N 6 . 2 o  C15H15NO. C a l c . % :  C 8 0 . 0 ;  H 6 . 7 ;  N 6 . 2 .  

3 - B e n z o y l - f i - q u i n i n d a n e  Me th iod ide  (VIIa).  A so lu t ion  of 0.16 g of p o t a s s i u m  iod ide  in ] ml  of 80% 
a c e t i c  a c i d  was  a d d e d  to a s o l u t i o n  of 0.29 g of IIIa in 1.5 m l  of 80% a c e t i c  a c i d .  The  r e s u l t i n g  p r e c i p i t a t e  
was  f i l t e r e d  to give 0.34 g (83%) of m e t h i o d i d e  VIIa wi th  m p  215-216 ~ (dec. ,  f r o m  a l coho l ) .  Found  %: C 
57 .5 ;  H 4 . 3 ;  I 3 0 o 7 ;  N 3 . 7 o  C21H20INO. C a l c ~  C 57.8;  H 4 . 3 ;  I 3 0 . 6 ;  N 3 o 4 .  UV s p e c t r u m  in a l coho l  
wi th  a d d e d  HC1, 7~max, nm (log s): 330 (4.26), 238 (4.72). 

la 
2 .  
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