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The 1H and 13C NMR s p e c t r a  of 8-hydroxyquinoline were  analyzed. The ass ignment  of the 
s ignals  was es tab l i shed  unambiguously by 13C-( 1H} double--resonance exper imen t s  and in- 
ves t iga t ion  of the lSC NMR s pec t rum  without decoupling f rom the protons .  

A joint  study of the 1H and 13C NMR s pec t r a  of 8-hydroxyquinoline as compared  with the spec t rum of 
quinoline has made it poss ib le  to unambiguously es tab l i sh  the c o r r e c t  a s s ignment  of the s ignals  in the proton 
spec t rum and to e l imina te  the contradic t ions  in the l i t e ra tu re  [1, 2]. The ass ignment  of the s ignals  in the 13C 
NMR s p e c t r u m  (Table 1) was made by compar i son  with quinoline [3]. The changes in the shif ts  (AS) induced by 
the hydroxyl  group a re  c lose  to those obse rved  on pass ing f r o m  naphthalene to 1-naphthol [4]: +22.84 and 
+23.36 fo r  a ca rbon  a tom bear ing  a substi tuent,  - 1 8 . 3 6  and - 1 6 . 9 9  for  or tho-C,  +0.91 and +0.06 for  me t a -C ,  
- 1 0 . 2 3  and - 7 . 0 8  fo r  p a r a - C ,  - 1 0 . 7 4  and - 9 . 1 2  fo r  9-C,  and +0.11 and +1.26 for  10-C. In the spec t ru m with- 
out i r rad ia t ion  of the protons  we obse rved  s p i n - s p i n  coupling of 5-C with 4-H in the pe r i  posi t ion (J ~ 4-5 Hz), 
which is c h a r a c t e r i s t i c  for  two-r ing  a roma t i c  s y s t e m s  [4, 5]. The ass ignment  of the PMR spec t rum {Table 2) 
was accompl ished  by the 13C-~H} double - resonance  method proceeding  f rom the es tabl i shed ass ignment  of 
the 13C NMR s p e c t r u m .  The ana lys i s  of the ABC spec t rum of the protons  of the phenol r ing was made by 
means  of Spin Simulation and ITRCAL p r o g r a m s  with Var ian  620-L and BNC-12 min icompute r s .  The incor -  
rec t  a s s ignmen t  of s ignals  f rom 5-H and 7-H in [l] r equ i res  recons idera t ion  of the conclusions drawn in it 
r egard ing  the different  dependences  of these s ignals  on the solvent.  In addition, as in the case  of unsubsti tuted 
quinoline [6], in the c o r r e c t  a s s ignment  the Jor tho  value in the phenol r ing of 8-hydroxyquiuoline is g r e a t e r  
for  a, fi protons  than for  the fi, f lpro tons  (J~,~ > J6,7). 

TABLE 1. 13C Chemical  Shifts in the Spec- 
t ra  of  Quinoline and 8-Hydroxyquinoline (in 
ppm) with Te t ramethy l s i l ane  as the In t e r -  
nal Standard 

Quinoline 8-Hydroxy- 
C atom [3] quinol ine .x6=~ r) l~ x '~ x 

C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 

150.89 
121.67 
136.12 
128.46 
126.95 
129.86 
130.50 
1-19,28 
128,89 

148.23 
121.55 
136.33 
118.23 
127.86 
111.50 
153.34 
138.54 
129.00 

- 2,66 
-0,12 
+0,21 

- 10,23 
+0,91 

- 18,36 
+ 22,8-t 
- -  10.74 
+0,11 

TABLE 2. 
the Pro tons  of 8-Hydroxyquinoline 

Solvent p 6ppm I 
H..~ I r[-.~[ H-4[ H-~/,,-~I H-? ~--.~ 

(CDa)2SO 8,84 7,5318,31 7,39 7,43 7,09] 4,0 

Chemical  Shifts and Spin-Spin  Coupling Constants  of 

J, Hz 

41 -+ +1 +71++7 
1,6 ] 8,3 8,2 I 1,4 I 7,7 
1,6 8,4 8,3 1,0 7,8 
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The absorption and fluorescence spectra of alcohol solutions of 3-aryl-substituted benzo[f]- 
quinolines were investigated, and the fluorescence quantum yields were measured. It was 
established that the indicated compounds have intense absorption in the UV region and fluo- 
rescence at 350-450 nm. The fluorescence quantum yields range from 5 to 70%, depending on 
the substituents. The introduction of aromatic substituents in the 1 and 3 positions of benzo- 
[f]quinoline ring raises the fluorescence quantum yields. A methyl group in the 2 position of 
the molecule leads to a decrease in the fluorescence quantum yield. Benzo[f]quinoline de- 
rivatives that contain a cyclopentene ring in the 1 and 2 positions fluoresce intensely (y = 40- 
60%), while cyclohexene and cycloheptene condensed in the same positions cause a decrease 
in the fluorescence yield to 7-13%; this is associated with the three-dimensional structure of 
these molecules. 

It is known that mos t  of the organic  luminophores  that a r e  in use have he te rocyc l ic  s y s t e m s .  The use of 
a ry l - subs t i t u t ed  pyrazo l ines ,  oxazoles ,  imidazoles ,  and o the r  compounds as optical  b leaches ,  f luorescen t  p ig-  
ments ,  and the ac t ive  subs tances  of l a s e r s  [1] has s e rved  as an impetus fo r  numerous  new studies of the opt i-  
cal p r o p e r t i e s  of complex  organic  molecu les .  

Lit t le  study has been  devoted to the s pec t r a l  luminescence  c h a r a c t e r i s t i c s  of beazo[f]quinoline and its 
de r iva t ives .  The l i t e r a tu r e  contains informat ion regard ing  the  exis tence  of f luorescence  in solutions of benzo-  
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Fig. 1. Absorpt ion (a) and f luorescence  (a') 
s p e c t r a  of alcohol solutions of benzo[f]quin- 
oline (I) and 3-phenylbenzo [f]quinoline (II). 
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