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4-Amino-substituted benzo[g]quinolines have been synthesized for the 
first time by the condensation of 4-oxo-1,2, 3,4-tetrahydrobenzo[g]- 
quinoline with amines. This reaction is characterized by the addition 
of the amine, the splitting out of water, and the complete aromatiza- 
tion of the initial hydrogenated heterocyclic system. The UV spectra 
of the compounds obtained are similar to those of 4-amino-substituted 
quinolines, their maxima being displaced somewhat into the long- 
wave region. 

4 -Amino-subs t i tu t ed  benzo[g]quinolines (II) have 
not p rev ious ly  been descr ibed  because  of the absence 
of methods for the i r  synthes is .  Never theless ,  this 
s e r i e s  of compounds, because  of its s t r uc tu r a l  analogy 
with the therapeut ica l ly  valuable der ivat ives  of 4- 
aminoquinol ine and 9 -aminoae r id ine  is of undoubted 
in te res t  in the sea rch  for b io logica l ly-ac t ive  com- 
pounds. 

We have found a method cons is t ing  in the condensa-  
t ion of 4-oxo-1,  2, 3, 4- te t rahydrobenzo[g]quinol ine  (I) 
with amines ,  which leads d i rec t ly  to the cor responding  
compounds II [1]. The reac t ion  is accompanied by the 
spl i t t ing out of water  and the format ion  of products  
having no subst i tuent  in posi t ion 4: benzo[g]quinoline 
(III) and 1, 2, 3, 4- te t rahydrobenzo[g]quinol ine  (IV). 
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We have d iscussed  this reac t ion  prev ious ly  for the 
ease of the condensat ion of I with ammonia  [2], a m e -  
chanism being proposed for the format ion  of III and 
IV. According to this ,  the t r ans fo rma t ions  tak ingplace  
here  can be r ep re sen t ed  by the following scheme.  
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*For par t  III, see [2]. 
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The in te rmedia te  reac t ion  product - -a  4 - a m i n o - i ,  
2-dihydrobenzo[g]quinoline (V)--disproport ionates  to 
form the corresponding compound II and its t e t r ahy-  
dro der ivat ive  (VI) which then decomposes with the 
l ibera t ion  of the amine  and the format ion  of III and IV. 

Forc ing  the reac t ion  in the direct ion of the p re -  
dominant format ion of II, and not its analogs hydro- 
genated in the pyr idine r ing,  is achieved by creat ing 
conditions prevent ing  the disproport ionat ion of V and 
favoring its oxidation. It has been shown that the use 
of an oxidizing agent (o-nitrophenol) i nc reases  the 
yield of II (c,d) f rom 39.1 to 62.0%. 

In order  to demons t ra te  the format ion of the aro-  
mat ized compounds in this reac t ion  (method A), one 
of the der ivat ives  (IId) was obtained by another route 
(method B) f rom 4-chlorobenzo[g]quinol ine [3]. The 
two products  obtained by different  methods proved to 
be completely ident ical .  

Since the reac t ion  descr ibed  begins as the nucleo-  
philic at tack of the carbonyl  carbon by the amine,  the 
bas ic i ty  of the reac t ing  amine and the s t e r i c  h indrance 
created by the features  of its s t ruc ture  exert  an in -  
f luence on the course  of the react ion.  With fair ly  basic  
amines  (pKa ~ 5 and above), compounds II are  formed 
with yields of 60-70%; with weakly bas ic  amines (p- 
n i t roani l ine ;  pKa 1.1) the yield of compounds II is only 
19%; and with s t i l l  less  basic  amines (2 -ch lo ro-4-  
ni t roani l ine)  the reac t ion  does not take place at all. 
The reac t ion  does not take place, e i ther ,  with such 
branched secondary  amines  as diethanolamine and 
d ibu ty lamine[d i i sobuty lamine] ,  while with cyclic 
amines  (cyclohexylamine,  N-methylpiperazine)  c rea t -  
ing no s te r i c  h indrance,  compounds II are  formedwi th  
good yields  (up to 75%). 

The IR spec t ra  of the compounds synthesized have 
bands cha rac te r i s t i c  for the s t re tch ing  vibrat ions  of 
an NH group (table). 

F r o m  the data on the UV spec t ra  (table) it can be 
seen that compounds II have two main  maxima at ~250 
and ~400 rim. The spec t ra  are sil~ailar to that of un-  
subst i tu ted 4-aminobenzo[g]quinol ine [2] and to those 
of the cor responding  subst i tu ted 4-aminoquinot ines  
[4], differ ing f rom the la t te r  by a d isplacement  Of the 
max ima  in  the long-wave direct ion.  

EXPERIMENTAL 

4-Amino-substituted benzo[g]quinolines (II). Method A. A mix- 
ture of 0.05 mole of I, 0.1 mole of an ar0ine, and 0.015 mole of o- 
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nitrophenol was heated in isoamyl alcohol (25 ml) at i60-180 ~ C 
for 1-2.5 hr with stirring, the water formed being distilled off azeo- 
tropically. After cooling, the reaction mixture was poured into 10% 
caustic soda solution and the product was extracted with benzene or 
filtered off. The compounds were purified by reprecipitatiou and 
crystallization. With the exception of II], compounds II (table) con- 
sisted of yellow to orange (IIh) crystalline substances soluble in the 
majority of organic solvents (with the exception of IIf) and insoluble 
in water. The solutions have a blue-violet fluorescence. As a by- 
product, a small amount of III was isolated in the form of the picrate 
with mp 256-257 ~ C. 

Method B. A mixture of 0.5 g (0.002 mole) of 4-chlorobenzo[g]- 
quinoline [3] and 0.8 g (0.002 mole) of p-anisidine was heated in 
2.5 g of phenol at 170 ~ C with stirring for 2 hr. The reaction mixture 
was poured into 10% caustic soda solution and the product was filtered 
off and washed with water. After purification by recrystallization and 
precipitation, the yield of IId was 0.4 g (56.9%), mp 205-206 ~ C 
(aqueous ethanol), giving no depression of the melting point in admix- 
ture with a sample of the IId obtained by method A. 

4-(3'-  Diethylaminomethyl- 4'-hydroxyphenyl)aminobenzo[g]- 
quinoline (IIg). A mixture of 10.2 g (0.0355 mole) of IIf, 3.a g 
(0.0355 mole) of 32~ formaldehyde solution, 6.6 g (0~ mole) of 
diethylamine, and 90 rnl of ethanol was boiled for 9 hr. The volatile 

products were distilled off in vacum-n, the residue was dissolved in 
dilute HC1, the solution was treated with activated carbon, and the 
product was precipitated with ammonia. This gave 6.0 g (45.3%) of 
IIg (table). The UV spectra were taken on an SF-4 spectrophotometer 
in 95% ethanol and the UR spectra on a UR-10 spectrophotometer in 
the form of tablets with KBr in the case of IIa, b, e, and f and in 
paraffin oil in the case of IIc and d. 
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