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ORGANIC PREPARATIONS AND PROCEDURES INT. 7(1), 47-50 (1975) 

ELECTROCHEMICAL SYNTHESIS OF 3-AMINO-4-HYDROXYCOUMARIN 

* M. Trkovnik, M. La&n$ 2. Stunic? and D. Nahmijaz 

Technical Faculty, University of Sarajevo (Branch Dept. ) 
78000 Banja Luka, YUGOSLAVIA 

3-Amino-4-hydroxycouarin (1V)-which is a constituent 

part of the antibiotic novobiocin' has been found to possess 

antibacterial and fungicidal properties of its own.2' 

published syntheses of IV are based in most cases, on the 

reduction of 3-nitro (I) ,4 3-nitroso(II), or 3-phenylazo-4- 

hydroxycoumarin(II1) 6 by conventional methods. 4 * 7 - 9  These 

methods either give low yields, involve complex procedures 

or require the use of expensive catalysts. These disadvantages 

severely diminish the value of chemical reduction as a method 

of preparation of substantial amounts of IV . 

The 

Electrochemical reduction which has recently been 

6H++ 6e- 

4 H++ 4~ . &NH* 
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TFEOVNIK, LACAN, STUNIC AND NAHMIJAZ 

competing s u c c e s s f u l l y  with classical chemical methods even 

on an  i n d u s t r i a l ,  lo offers important advantages.  W e  now descri- 

be the novel e lectrochemical  reduct ion  of (I),(II) and (111) 

(see Scheme). 

EXPERIMENTAL 

Mpe were determined on a Kofler  block and are uncorrect- 

ed. 

E l e c t r o l y t i c  cell.’’ A magnetic stirrer bar was placed on the  

bottom of a 1000 m l  beaker and covered w i t h  a pool of  mercury 

t o  s e r v e  as the cathode. An unglazed c y l i n d r i c a l  p o r c e l a i n  

diaphragm was used to  s e p a r a t e  a compartment conta in ing  t h e  

platinum-wire anode. During e l e c t r o l y s e s  t he  beaker w a s  

immersed i n  a water  b a t h  kept  a t  the temperatures s p e c i f i e d  

and the mercury cathode was s t i red.  Cathode p o t e n t i a l s  were 

measured w i t h  a vacuum-tube vol tmeter  a g a i n s t  a S.C.E. 

Catholytes:(A) l O O m l  g l a c .  CH3COOH + 50 m l  20 %HC1 

(B) 100 m l  9 6  % C2H50H + 50 m l  20% HC1. 

Anolyte: 20% H C 1  i n  a l l  experiments.  

Fixed p o t e n t i a l s  f o r  c o n t r o l l e d - p o t e n t i a l  reduct i -  

ons were s e l e c t e d  on the  basis of  prel iminary data obta ined  

by e l e c t r o l y s e s  a t  c o n s t a n t  c u r r e n t  d e n s i t i e s .  12 

Numbers o f  e l e c t r o n s  t r a n s f e r r e d  i n  electrochemical 

reduct ions  were determined coulometr ica l ly  a t  c o n t r o l l e d  

p o t e n t i a l s .  

3-Amino-4-hydroxycouarin.-Compounds I, 11, or I11 i n  

amounts ranging from 1 to  10  g,  d i sso lved  i n  c a t h o l y t e ,  w e r e  

placed i n t o  the cathode compartment of  t h e  cell  and electro- 

chemically reduced a t  either c o n s t a n t  c u r r e n t  d e n s i t y  or a t  
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3-AMINO-4-HYDROXYCOURIN 

c o n t r o l l e d  p o t e n t i a l  under c o n d i t i o n s  s p e c i f i e d  on Tables  I 

and 11, r e s p e c t i v e l y .  When e l e c t r o l y s i s  was complete, t h e  

c a t h o l y t e  w a s  removed and its volume brought  t o  about  30 ml 

under reduced p res su re .  A f t e r  having been a d j u s t e d  t o  pH 

5 w i t h  s a t u r a t e d  Na2C03 s o l u t i o n  t h e  l i gh t -g reen  r e s i d u e  was 

placed i n  a r e f r i g e r a t o r  f o r  s e v e r a l  hours .  The s e p a r a t e d  

s o l i d  w a s  c o l l e c t e d  by f i l t r a t i o n  and d r i e d  over  CaC12 f o r  

2 4  h r s  b e f o r e  weighing. I d e n t i f i c a t i o n  of  p roduc t s  w a s  carr- 

ied o u t  a f t e r  s e v e r a l  r e c r y s t a l l i z a t i o n s  from 70% e t h a n o l .  

The p u r i f i e d  compound, mp. 222-224O (unchanged a f t e r  admixture 

with a u t h e n t i c  ( I V )  gave correct elemental  ana lysesc  its i r  

spectrum w a s  i d e n t i c a l  w i t h  t h a t  of ( I V )  and it y i e l d e d  t h e  

same azomethine d e r i v a t i v e  w i t h  benzaldehyde13 as d i d  auth- 

e n t i c  ( I V ) .  

TABLE I. - ELECTROLYSES AT CONSTANT CURRENT DENSITIES 
Compound Catholyte Temp. i (A/dm2) Yield ($> 

I B 80' 1.580 74.6 
I1 B 20° 1.620 68.5 
I11 A 20° 1.428 96.5 

TABLE 11. - ELECTROLYSES AT CONTROLLED POTENTIALS 
Compound Catholyte E (V vs. S.C.E.) Temp. na Yield ($1 

I A 
B 

I1 B 
I11 A 

-0.130 50' 5.27 60.8 
-0 400 80' 5.21 05.5 
-0.130 40' 3.40 52.5 
-0.090 40' 3.72 98.2 - - - - - - - - - -  

%umber of electrons transferred determined coulometrically 
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