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The e lec t ronic  spec t ra  of l inear  benzo[g]qainoline, i ts  4-subst i tuted der ivat ives ,  and some 
hydrogenated der ivat ives  a re  examined and discussed.  

The UV spect rum of benzo[g]quinoline (BQ) has been descr ibed  in a number  of papers  [2-5]. The BQ 
that we invest igated has two ma jo r  absorption maxima (Fig. 1 and Table 2), which cor respond  to the l i t e r -  
a ture  data. A compar ison with the spec t rum of quinoline demonst ra tes  that l inear  monoannelation does 
not a l t e r  the general  cha rac t e r  of the absorpt ion and only shifts the bands to longer wavelengths in connec-  
t ionwith a n inc r e a se  in the conjugation chain [5, 6]. However,  the magnitudes of the bathochromic shifts of 
the e and p bands of BQ are  different.  There fo re ,  ins tead of the two separa te  bands observed  for  quinoline, 
in the spec t rum of BQ there  is one complex long-wave band, in which the m o re  intense forbidden v--~ v* 
t rans i t ions  mask the absorpt ion associa ted  with n--* 7r* t ransi t ions.  Moreover ,  the intensi ty  of the shor t -  
wave band is  a lmost  t r ipled.  A fl' absorption band, which is  found for  other  polynuclear  aza aromat ic  com-  
pounds [7], additionally appears  for  BQ. 

The information having to do with substi tuted BQ, especia l ly  4-subst i tuted BQ, is  ex t r eme ly  limited. 
In cont ras t  to the spec t ra  of 4-alkyl(aryl)quinolines,  which display a bathochromic shift as compared  with 
unsubstituted quinolines, the introduction of the indicated substi tuents into the 4 position of the BQ mo le -  
cule does not lead to an appreciable  change in the i r  UV spec t ra  [8, 9]. 
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Fig. 1. UV absorpt ion spec t ra  of benzo[g]- 
quinoline der ivat ives  in ethanol: 1) benzo[g]- 
quinoline (I); 2) 4-hydroxybenzo[g]quinoline (II); 
3) 4-butylaminobenzo[g]quinoline (IV); 4) 4- 
anilino benz o [g] quinoline iV). 

We have found that, in accordance  with general  
pr inciples  [5, 6, 10, 11], the introduction of e l ec t ron-  
donor substi tuents such as hydroxyl  and amino groups 
into the 4 position of BQ induces a bathochromic shift 
of the long-wave band with a hyperchromic  effect.  
The shift to the long-wave region is  especia l ly  ap-  
prec iab le  for  4-aminobenzo[g]quinoline (44 rim) and 
is apparent ly due to an increase  in the e lec t ron den- 
si ty in the pyridine ring and intensification of i ts  con- 
jugation with the r emainder  of the molecule  (formula 
A). The intensi ty of the shor t -wave band, which cha r -  
ac t e r i zes  the energy  of the ~--~ 7r* t ransi t ion,  is  r e -  
duced in this case.  
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* See [11 for  communication IX. 
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T A B L E  1. UV Spec t r a  of Benzo[g]quinol ine  D e r i v a t i v e s  in Ethanol  
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T A B L E  2. UV Spec t r a  of  1 ,2 ,3 ,4 -Te t rahydrobenzo[g ]qu ino l ine  
D e r i v a t i v e s  in Ethanol  
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Fig.  2. UV s p e c t r a  of 1 ,2 ,3 ,4 - t e t r ahydrobenzo[g ]qu ino l ine  de -  
r i va t i ve s  in e thanol :  1) 1 ,2 ,3 ,4 - t e t r ahydrobenzo[g ]qu ino l ine  
(VII); 2) 4 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o [ g ] q u i n o l i n e  (VIII); 3) 1-  
a c e t y l - 4 - o x o - l , 2 , 3 , 4 - t e t r a h y d r o b e n z o [ g ] q u i n o l i n e  (IX); 4) 4~oxo-  
1 ,2 ,3 ,4 - t e t r ahydrobenzo[g ]qu ino l ine  pheny lhydrazone  (X). 
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The introduct ion of an alkyl  or  a ry l  subst i tuent  into the exocycl ic  amino group (IV-VI) is  a ccomp a-  
nied by a smal l  hypsochromic  shift  in the long-wave band. The l a t t e r  is  a composi te  band, and it  i s  t h e r e -  
fore  difficult to give an unambiguous explanation re la t ive  to the change in energy  of the ~--* v* or  n -  v* 
t rans i t ions .  

Additional bands at 297-315 rim, which a r e  probably  a s soc ia t ed  with in te rac t ion  of the 2p z e lec t rons  
of the exocycl ic  ni t rogen a tom with the ~ -e l ec t ron  s y s t e m  of BQ [6, 12, 131, develop in the spec t r a  of I I I -  
VI. The introduction of subst i tuents  into the amino group, espec ia l ly  a ry l  groups  (V, VI), causes  a batho- 
chromic  shift  and a ce r ta in  hype rch romic  effect.  The p r e sence  of an e l ec t ron-donor  ethoxy group (VI) in 
the phenyl  group does not have an apprec iab le  effect  on the absorpt ion,  which makes  it  poss ib le  to p r e sen t  
a single curve  for  V and VI (Fig. 1). The p band is  displayed independently in the spec t rum of 4 -hydroxy-  
benzo[g]quinoline because of the hypsochromic  shift of the benzene bands. The additional bands at 316-332 
nm in the spec t rum of 4-hydroxybenzoquinoline have much in common with the absorpt ion at 325 nm for  
1,4-naphthoqninone, which is  due to the quinoid s t ruc tu re  of the substance  [14]. On the bas i s  of these  data 
and the known analogy with 4-hydroxyquinoline,  one can a s sume  the probabi l i ty  of the fo rmat ion  of oxo 
f o r m  II  in ethanol. However ,  this conclusion r equ i r e s  additional invest igat ion.  
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The UV spectra of 1,2,3,4-tetrahydrobenzo[g]quinoline (THBQ, VII) are characterized by three ma- 
jor groups of bands, which, in posi t ion and s t ruc tu re ,  a r e  c lose  to the ~,  p, and fi absorp t ion  bahds and a re  
hypsochromica l ly  shifted as  compared  with the bands of BQ as  a r e su l t  of a dec r ea se  in the conjugation 
chain (Fig. 2, Table  2). 

The long-wave m a x i m u m  in the s pec t rum of the 4-oxo der iva t ive  of THBQ (VIII) i s  shif ted batho- 
ch romica l ly  as  a r e su l t  of the development  of an amide  type of in te rac t ion  of the p e l ec t rons  of the cyclic  
ni t rogen a tom with the carbonyl  group ( formula  B) [15, 16]. 
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The acylat ion of VIII at ni t rogen (IX) s u p p r e s s e s  the n i t r o g e n - e a r b o n y l  in te rac t ion  and leads to a hypso-  
ch romic  shift  of the long-wave band, which was a lso  obse rved  for  the cor responding  quinoHne der iva t ives  
[16]. A band at  260-266 nm, which is  apparent ly  a s soc ia t ed  with v --~ v* t rans i t ions  in f r agment  C, also ap-  
p e a r s  in the s p e c t r a  of both 4-oxo der iva t ives  of THBQ (VIII, IX). 

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

Compounds I -X were  synthes ized  by known methods [10, 17, 18]. The UV s p e c t r a  of alcohol solutions 
were  r eco rded  with an SF-4 spec t ropho tomete r .  
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