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A method for the synthes is  of 3 -subs t i tu ted  benzo[g]quinol in-4-ones by  the condensation 
of 1,2 ,3 ,4- te t rahydrobenzo[g]quinol in-4-one with a romat i c  aldehydes in an alkaline m e -  
dium has  been  developed.  It  has  been  found that  the f i r s t  s tage of the reac t ion  is the 
f o r m a t i o n  of the co r respond ing  benzylidene de r iva t ive ,  which then i s o m e r i z e s  into the 
m o r e  s table  benzyl  der iva t ive .  The s t r u c t u r e  of the 3-subs t i tu ted  benzo[g]quinol in-4-  
ones obtained,  as exis t ing in the t au tomer i c  oxo f o r m ,  is conf i rmed  by  the i r  IR and UV 
s p e c t r a .  

In o rde r  to inves t iga te  the ac t iv i ty  of the methylene group of 1 ,2 ,3 ,4- te t rahydrobenzo[g]quinol in-4-one  
in posi t ion 3, we have studied the a ldo l -c ro ton ic  condensat ion of I with a roma t i c  a ldehydes .  This r eac t ion ,  
which takes  p lace  in the p r e s e n c e  of a lkal i ,  leads to var ious  products ,  depending on the amount  of alkali  
and the t ime of heat ing.  It was found that  in the p r e s e n c e  of I e s s  than 1 mole  of alkali  per  mo le  of I the 
3-benzyl idene de r iva t ives  (12), r ed  or violet  compounds,  a re  fo rmed .  

An i n c r e a s e  in the amount of alkal i  to 1.5 mole  per  mole  of I leads  to the cor responding  3-benzyl  de-  
r iva t ive  ( I ~ .  On being heated  in alcoholic  a lkal i ,  the 3-benzoyl idene de r iva t ives  I I a - c  that  were  i so la ted  
i s o m e r i z e  into the m o r e  s table  3-benzyl  de r iva t ives  ( I~a-c) .  
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The benzyl idene de r iva t ives  H dif fer  f r o m  the benzyl  de r iva t ives  I ~  in the i r  physica l  and chemica l  
p rope r t i e s :  solubi l i ty  in a lka l i s ,  co lor ,  mel t ing point ,  and UV and IR spec t r a .  Compounds IH, unlike c o m -  
pounds H, a r e  soluble in aqueous alcohol ic  a lkal i ,  apparen t ly  because  of the ease  of fo rma t ion  of  the enolic 
s t r u c t u r e ;  they a re  yellow ins tead of red;  and they have higher  mel t ing  points ,  except  for  compound IIIc 
(Table 1). 

The IR s p e c t r a  of compounds H and HI (Table 2) di f fer  cons iderab ly .  In the h igh- f requency  region,  
in the c r y s t a l s  VN_ H for  I I  is  ,~3360 c m  - I  and HI 3070-3250 c m - I ;  in solut ions these  f requencies  a lmo s t  
coincide.  This d i f ference  is obviously connected with the di f ferent  s t rengths  of the hydrogen bonds in the 
c r y s t a l s  of compounds II and fir. In the 1500-1600 c m  -1 reg ion  of HI (~ C=C) there  a r e  t h r ee  (in some  cases  
two) s t rong  absorp t ion  bands .  F o r  compounds H, absorpt ion  in this reg ion  is e i the r  absent  or  there  is only 
one band.  At 1600-1700 c m  -1 two bands  a re  found in the s p e c t r a  of c ry s t a l s  of compounds I ~ c - f ,  the v CO 

* F o r  Communicat ion VI, see  [1]. 
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TABLE i. 3-Substituted Benzo[g]quinolin-4-ones 
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IIa 

IIb 

IIc 

lIIc 

IIId 
Ilia 
IIlf 

C6H~ 

C6H4CI-p 

Ar 

C6H~N (CH~)~-p 

C6Hs 
C6H4CI-p 
C~H4N (CH3)2-f 

C6H4OH-p 
C~H4OH-o 
2-HO-5-CI-CGH3 

Mp ~ ] 
(ffS~n a rnix-i 
ture of di- i Empirical meth ylform- I Color 
amide and , formula 
ethanol) I 

Found, ! Calcu- 
~~ lated '%l ~ 

261--262 
(deeomp.) 
247--248 

245--246 

275--276 
279--280 
232--233 

274--275 
306--307 
327--328 

Red 

Dark red 

~ioteX 

Yellow 
Yellow 
9reenish 

yellow 

Yellow 
Yellow 
Yellow 

I 
C~oI-IIsNO 84 3 5 7 5 0 '84 1 

C~0H,4CINO* 750 4:5 4:4 751 

C22H~0N~O 80,3 6,2 8 5 80,5 

C~oHIsNO r84115 6)4'8!841 
C2oHI4C1NO* ]7515141514121751t 
C22H2oN~O f80,6,5,918,6180,5 / 

C20HIsNO2 ]79,6 5,3 4,7 79,7 
}79,8 5,4/4,9 ]79,7 

C~oHIsNO2 171'814'74'3171'5 C2oHI4CINO2* 

15,3 4,9 63,t 

4,4 4,4 34 4 

618o ' i i q 7 4 3  
5,3i4 9190,0 
4,414,4[ 85,0 
6,1 8,5185,5 
5,014,6154,4 

* Found ,  ~o: C1 l ib  11.0; ]KIb 11.0; I lK  10.0.  C a l c u l a t e d ,  %: C1 l lb  
11.1; ] /Ib 11.1; K[f 10.6.  

T A B L E  2. F r e q u e n c i e s  in the  I R  S p e c t r a  of  Compounds  I I  and I ~  
in  t he  C r y s t a l l i n e  F o r m  and in So lu t ions*  

, w [ YC=O Vc=c (and 8~_~) ~N~ (and VoH)'t 

~ crystals CHCh crystals CHCh crystals tCHCh 

~ !  I667 s 
1666 s 

IIc I 1640s 

Ilia 1640 s 

IIIb 1640m 

IIIc 1640m 

IIId 1645m 

I I Ie  1640m 

I/If 1640m 

! ' 3437 167 m 1606  i494m 33  336~ 3439 
1672m 1636s 1600m t560w 

1494s [ 1605s 1664m[1621s 1607s_ 1526sbroad 1627s 3355 3439 
I 1498m [3444 1646s 1621s 1600s! 

1648 s 

1646 s 

1613s 1578m 1560s 
1535s 1497s 

1614s 1585s 1538v.s 
1496s 

1614s 1579m 1562m 
1526 v.s 1494s 

1617s 1583m. 1577s 
1538--1518s 1500s 

1610s t584s 1526v.s 
1494s 

1605s 1584m 1550w 
1527v.s 1490v.s 

1624s 1604s 

1617s 1600s 

3070--3250 

3070:3180 

3070; 3170; 3220 

3600; 3250; 3110 

3250; 3100--2~670 

3100 3220 

3440 

3443 

* S i m i l a r  s p e c t r a l  c h a r a c t e r i s t i c s  w e r e  found in p y r i d i n e  and d ioxane ;  
b e c a u s e  of  the  p o o r  s o l u b i l i t y  of the  s u b s t a n c e s ,  t he  a s s i g n m e n t  of 
on ly  s o m e  of the  b a n d s  in the  s p e c t r a  of the  s o l u t i o n s  w a s  m a d e .  

uOH is  o b s e r v e d  on ly  f o r  c o m p o u n d s  I ~ d - f .  

band  a t  1645-1648 c m  -1 b e i n g  w e a k e r  than  i s  g e n e r a l l y  found f o r  c a r b o n y l  g r o u p s ,  wh ich  is  in h a r m o n y  
wi th  the  s i t u a t i o n  f o r  q u i n o l i n - 4 - o l  and  i t s  d e r i v a t i v e s  [2-4] ,  wh ich  e x i s t  in  the  t a u t o m e r i c  oxo f o r m .  In 
th i s  r e g i o n ,  t h r e e  f a i r l y  s t r o n g  bands  a r e  found f o r  t h e  b e n z y l i d e n e  a n a l o g s ,  and the  v CO f r e q u e n c i e s  a r e  
h i g h e r  (1640-1667 c m  -1) wh ich  is  in h a r m o n y  wi th  l i t e r a t u r e  i n f o r m a t i o n  f o r  3 , 5 - d i b e n z y l i d e n e p i p e r i d i n -  
4 - o n e  [5]. The b a n d s  a t  1621-1636 c m  -1 ( i n t h e  s p e c t r a  of compounds  Ha-c)  a r e  a p p a r e n t l y  due to  the  
s t r e t c h i n g  v i b r a t i o n s  of an  e x o c y c l i c  doub le  bond.  

The  UV s p e c t r a  a l s o  c o n f i r m  t h e  d i f f e r e n c e  in the  s t r u c t u r e s  of  compounds  of  t ype  II  and I l l  (F ig .  1), 
The p r e s e n c e  of s e v e r a l  s t r o n g  m a x i m a  in t h e 2 4 0 - 3 4 0 - m m r e g i o n  and of l o n g - w a v e  a b s o r p t i o n  at  495 n m  
a r e  c h a r a c t e r i s t i c  f o r  the  b e n z y l i d e n e  d e r i v a t i v e s  IL In t he  s p e c t r a  of  the  b e n z y l  d e r i v a t i v e s  l / I ,  h o w e v e r ,  
t he  l a t t e r  l o n g - w a v e  m a x i m u m  is  a b s e n t ,  t h e r e  i s  e x t r e m e l y  s t r o n g  a b s o r p t i o n  a t  260 n m ,  and t h e r e  a r e  
t h r e e  c h a r a c t e r i s t i c  m a x i m a  in  the  3 7 6 - 4 1 0 - n m  r e g i o n .  The UV s p e c t r a  of I I I  a r e  s i m i l a r  to  t hose  of 
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Fig. 1. UV spec t r a  in ethanol of 
3-subst i tu ted benzo[g] quinolin-4- 
ones: 1) Ha; 2) lib; 3) IHa; 4) ]l-lb. 

quinolin-4-one and 1-methylquinol in-4-one,  which have the quinoid 
s t ruc tu re ,  and differ  f r o m  the spec t rum of 4-methoxyquinoline [6, 7]. 

The spec t roscopic  fea tures  observed for the benzo[g]quinoline 
der iva t ives  studied show that compounds HI, l ike quinolin-4-one and 
other  hydroxyhe te rocyc les  [8, 9], exis t  predominant ly  in the tauto-  
m e r i c  oxo fo rm,  both.as c rys ta l s  and in solutions.  

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

The IR spec t ra  of the compounds studied were  obtained on a 
UR-10 spec t rophotometer  as c rys ta l s  in the fo rm  of mulls in pa ra f -  
fin oil and in solutions in CHCI3, pyr idine,  and dioxane. 

The UV spec t ra  were  obtained on an EPS-3  record ing  u l t ra-  
violet  spee t rophotomete r  in ethanol. 

3 -Benzyl idene- l ,2 ,3 ,4- te t rahydrobenzo[g]quinol in-4-ones  (ID. A mixture  of 0.05 mole of I, 0.05 mole 
of the aldehyde,  0.038 mole of caustic soda,  and 80 ml of ethanol was heated at the boil  for  5 h. Then it was 
cooled,  and the prec ip i ta te  that had deposi ted was f i l te red  off andwashed  with hot water .  The compounds 
obtained a re  spar ingly soluble in the majo r i ty  of organic solvents and in aqueous alcoholic alkali and are  
insoluble in water .  The resu l t s  of the exper iments  a re  given in Table 1. 

3-Benzylbenzo[g]quinol in-4-ones (II~. a) A mix tu re  of 0.05 mole of I, 0.05 mole of the aldehyde, 
0.075 mole of caust ic  soda, and 80 ml of ethanol was heated at the boil for  5 h. Then it was cooled, t rea ted  
with act ivated carbon,  and f i l t e red ,  and the f i l t ra te  was diluted with wa te r  and neutra l ized;  the precipi ta te  
that deposited was f i l te red  off and washed with water .  Compounds HI consis t  of smal l  yellow crys ta l s  solu- 
ble in aqueous ethanolic alkali ,  modera te ly  soluble in the majo r i ty  of organic solvents ,  and insoluble in 
wa te r .  The r e su l t s  of the exper iments  a re  given in Table 1. 

b) A mixture  of 0.2 g of H, 0.5 ml of 10% caustic soda, and 5 mI of ethanol was heated at the boil for  
5 h. Then the reac t ion  mixture  was f i l t e red ,  the f i l t ra te  was t r ea t ed  with water  and neut ra l ized ,  and the 
prec ip i ta te  that deposited was f i l t e red  off and washed with water .  The compounds ~Ia -c  obtained in this 
way gave no depress ion  of the melt ing points in mix tures  with the corresponding compounds obtained by 
method (a). 
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