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Prev ious  invest igat ions have shown that the introduction of a condensed benzene ring and the subs t i -  
tuent into the molecule  of 3-hydroxypyridine  has an effect on the react iv i ty  of the f i -pyr idol  r ing and the 
or ientat ion of e lect rophi l ic  substi tution.  Thus,  in 3-hydroxyquinoline,  containing an annelated benzene r ing 
in the 5,6-posi t ions of the f l-pyridol  ring, a romat ic  substitution has a different  or ientat ion f rom that in 3-  
hydroxypyridine [1]. At the s a m e  t ime,  e lectrophi l ic  react ions  in 4-hydroxyisoquinol ine in which the ben-  
zene ring is added in the 4 ,5-posi t ions  of the fl-pyridol r ing proceed  in the s ame  direct ion as in 3-hydroxypy-  
r idine [2]. 

We were  in te res ted  in investigating the chemical  behavior  of 3-hydroxyquinoline (I) and 4 -hydroxy i so -  
quinoline (I1) in the reac t ion  of azocoupling. Phenyldiazoninm, p-bromophenyldiazonium~ p-n i t rophenyld ia -  
zonium, p-sulfophenyldiazonium,  p- tolyldiazonium, and p-methoxyphenyldiazonium chlor ides  were  se lec ted  
as the d iazo-components .  Azocoupling was conducted in weakly alkal i  medium.  The yield of azo-produc t s  
was 80-90%. The azo-compounds  obtained a re  c rys ta l l ine  subs tances ,  p rac t ica l ly  insoluble in water ,  with 
the exception of p -su l fobenzene-azo-3-hydroxyquinol ine  and 4-hydroxyisoquinol ine.  The color  of the azo-  
compounds var ied  f rom br ight  red to dark  cher ry ,  depending on the subst i tuent  in the benzene ring 

N = . N - - C 6 H ~ - - R  " NH~ 

N N N 

The azo-de r iva t ives  (I) obtained were  reduced to amino compounds.  An analys is  of the PMR spec t rum 
of amino-3-hydroxyquinol ine  (Fig. 1) indicated that the amino group is in the 4-posi t ion of the quinoline r ing.  
Thug, the single signal f rom the protons of the pyridine r ing at 4.37 ppm was asc r ibed  to the proton of C2H , 

a n d  the intensity of this signal was four t imes  as g rea t  as the intensity of the remain ing  signals  f rom the 
protons of the benzene r ing.  Thus, azocoupling of {I), analogously to fi-naphthol, is d i rec ted  into the 4 - p o s i -  
tion of the quinoline r ing.  At tempts  at b i s -subs t i tu t ion ,  like fi-naphthol, proved unsuccessfu l .  

The s t ruc tu re  of the azo-produc t s  (II) was conf i rmed by counter  synthesis  of 3 - a m i n o - 4 - h y d r o x y i s o -  
quinoline, obtained by reduct ion both of azo -de r iva t ives  of 4-hydroxyisoquinol ine and of 3 - n i t r o - 4 - h y d r o x y -  
isoquinoline. In the PMR s pec t rum  of 3-amino-4-hydroxyisoquinol ine  in the region of a weak magnet ic  field 
at 4.49 ppm there  is a signal cha rac t e r i s t i c  of the proton of C1H. The intensity of this signal is one fourth 
the intensity of the signals f rom the protons of the benzene r ing,  s i tuated in a s t ronge r  magnetic  field (3.76 
ppm).  

Thus,  azocoupling of (II), in con t ras t  to c~-naphthol and fi-pyridol,  is d i rec ted  in the o-  and not in the 
p-pos i t ion  to the hydroxy group. However ,  fur ther  azocoupling of 3-benzeneazo-4-hydroxyisoquinol ine  is 
d i rec ted  in the p-posi t ion to the hydroxy group, with the format ion  of 1,3-bis (benzeneazo) -4-hydroxyiso-  
quinoline. 
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Fig. i. 
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PMR s p e c t r u m  of 4 - a m i n o - 3 - h y d r o x y q u i n o l i n e .  
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EXPERIMENTAL METHOD 

The PMR s p e c t r u m  of 4 - a m i n o - 3 - h y d r o x y q u i n o l i n e  was  taken on an NA-100 s p e c t r o m e t e r .  The in-  
ves t iga t ed  compounds  w e r e  ~10  m o l e  ~c so lu t ions  in D2Owith NaOD. Dioxane was used  as an in terna l  
s t andard .  The PMR s p e c t r u m  of 3 - a m i n o - 4 - h y d r o x y i s o q u i n o l i n e  was taken in 10 mole  % D20 with an add i -  
tion of D2SO 4. 

Method of A z o c o u p l i n g  

A solut ion of pheny ld iazon ium ch lo r ide  (0.003 M) was added to 20 ml of a solut ion of 0.45 g (I) o r  (II) 
and 0.018 g NaOH, cooled  to 5-10 ~ mainta in ing  the pH of the med ium in the range  7-8.5 .  The r eac t i on  m a s s  
was exposed  fo r  1 h, the p r e c i p i t a t e  f o r m e d  r e m o v e d ,  washed with wa te r ,  d r ied ,  and c r y s t a l l i z e d  f r o m  
methanol .  The a z o - d e r i v a t i v e s  (I) and (II) w e r e  obtained;  the y ie lds  and p h y s i c o c h e m i c a l  cons tan ts  a r e  c i ted 
in Table  1. 

4 - A  m i n o -  3 - h y d r o x y q u i n o l i n e  

To a solut ion of 0.5 g 4 - b e n z e n e a z o - 3 - h y d r o x y q u i n o l i n e  in 8 ml concen t r a t ed  HC1, heated  to 50-60 ~ 
we added 0.95 g s ta lmous ch lo r ide .  The t e m p e r a t u r e  was r a i s e d  to 90-95 ~ and the r eac t ion  mix tu re  mixed 
at this t e m p e r a t u r e  for  30 rain; the solut ion was  cooled,  the p rec ip i t a t e  of 4 - a m i n o - 3 - h y d r o x y q u i n o l i n e  h y -  
d r o c h l o r i d e  that f o r m e d  as needles  was r e m o v e d ,  washed  with acetone,  and c r y s t a l l i z e d  f r o m  methanol .  
Yield 0.34 g (85%); mp 280-282 ~ Found: C 54.68; H 4.68; N 14.6; C1 17.85%. CgHgN2OCI. Calcula ted :  C 54.8; 
H 4.59; N 14.2; C1 18.2%. 

3 - A  m i n o - 4 - h y d r o x y i s  o q u i n o l i n e  

F r o m  3 - A z o - d e r i v a t i v e s  of 4 -Hydroxy i soqu ino l ine .  The r educ t ion  of a z o - d e r i v a t i v e s  of 4 - h y d r o x y i s o -  
quinoline was conducted  a c c o r d i n g  to the method d e s c r i b e d  above for  4 - b e n z e n e a z o - 3 - h y d r o x y q u i n o l [ n e .  
Yield of 3 - a m i n o - 4 - h y d r o x y i s o q u i n o l i n e  80%, mp 196-198 ~ Accord ing  to the data of [3]: mp 195-197 ~ 
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TABLE i .  
isoquinoline (II) 

~R 

Azo-Der iva t ives  of 3-Hydroxyquinoline {I) and 4 -Hydroxy-  

(1) 

Yield, Found, rap, ~ ~ _ Empirical 

(1) (ii) o ii (II) formula 

,oo_1o 1oo I ,o,o  t07-109,021  10t, 0 3,30 ts,9 101  ,oN,03 
'2t6--219 188 54,9t 3,t2 t2,771Cl~HloNsBrO 

- -  85 t2,6 / CI~HllNaOaS 
:t72--174182 6~,89 4~7 t4,85 CIsH~aN.O~ 
174--1751811708 1 73,04 5,12 1,5,85 CIoH,~N.O 

H t54--t56 
12t5--2t7 

NO~Br lt75--t77 
S O a H  
OCHa ] 85--87 

CH3 1 t25--t27 

Calculated % 

c H N 

72,2( 4,40 t6,86 
6t,2( 3,40 t9,0 
54,8( 3,04 12,8 
54 7 3,34 t2,7 
6818 4,65 15,0 
73,0 4,94 t6,0 

F r o m  3-Ni t ro-4-hydroxyisoquinol ine .  A 0.38 g port ion of 3-n i t ro-4-hydroxyisoquinol ine  was reduced 
by the method descr ibed  above. 3-Amino-4-hydroxyisoquinol ine  was obtained in the f o r m  Of yellow needles;  
yield 0.30 g (75%); mp 195-197 ~ (MeOH). Mixed samples  of 3-amino-4-hydroxyisoquinol ine ,  produced ac -  
cording to the two methods,  give no depress ion  of the melt ing points.  

1 , 3 - B i s ( b e n z e n e a z o ) - 4 - h y d r o x y i s o q u i n o l i n e  

Produced f rom (II)with2 equivalents of phenyldiazonium chloride; yield 75%; mp 116-118 ~ 
C 71.44; H 4.42; N 19.32%. C2iHisN50. Calculated: C 71.36; H 4.25; N 19.8%. 

Found: 

C O N C L U S I O N S  

1. The azocoupling of 3-hydroxyquinoline and 4-hydroxyisoquinol ine was invest igated.  

2. The azo-group  in 3-hydroxyquinoline is a substi tuent in the 4-posi t ion of the quinoline r ing.  

3. Azocoupling of 4-hydroxyisoquinol ine is initially d i rec ted  in the 3-posi t ion and then in the 1 -pos i -  
tion of the isoquinoline r ing.  

io  

2. 

3. 
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