
HETEROCYCLES, Yo1 24, No 4, I986 
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Abstract - (5-Hydroxy-2-pyridy1)glycine (1) has been prepared. 

Bucherer-Bergs reaction of ( 5 - b e n z y l a x y - 2 - p y r i d y l ) c a r b b l d b h y d d  

(6) furnished the oxazole 7b and not the hydantoin 9. Hydrolysis 

of the oxazole 7b gave the sodium salt o f  the hydantoic acid 11. 

After acidic workup the urea derivative 12 was obtained. This 

demonstrates t h a t  the o x a r o l e  76 and not the former postulated 

isomer 5a is the product of 2-pyridylcarbaldehyde derivatives in 

the Bucherer-Bergs reaction. 

As 2 part of our investigation in the field of heterocycle-substituted amino acids 
2 

w e  are interested first in the pharmacologl' o f  (5-hydraxi-2-pyridyl)- 

glycine (I), secondly in replacing the tyrosine moiety in leu-enkephaline with 1 to 

test the opiate receptor affinity of this new pentapep~ide 3. The hornologue of I 

namely 2 was found in S t r e p t o m y c e s  c h i b a e n s i s 3  and shows antiviral activity. 



T h e  aldehyde 4 could be prepared via oxidation of 6 - ( h y d r o x y m e t h y 1 ) p y r i d i i - 3 - 0 1  
4 

with activated manganese dioxide5. Due to the extreme hydrophilic properties of I 

isolation o f  the aldehyde and the Bucherer-Bergs product was tedious and unpractic- 

al for large-scale-producilon. In "rder t o  overcome the difficulties, the h y d r o n y  

function w a s  protected wirh benryl group. ( 5 - B e n z y l o x y - 2 - p y i i d y l ) c a a h a l d e h y d e 5  (6) 

was treated with potassium cyanide, ammonium chloride6 and ammonium carbonate in 

boiling ethanal/watet~. The spectroscopic properties o f  the isolated product were 

not in the agreement with a hydantoin derivative. In 1959 Viscontini and Raschig 
7 

published the synthesis of 2-pyridylglycine. They postulated that an oxazole deri- 

vative 5a or 5b u u s  the product a t  the Eucherer-Bergs reaction with 2-pyridyl- 

carbaldehyde. Chemical and spectroscopic properties of rhls product led them to 

the preference for structure 5a. 

Scheme 1 (Viscontlni and Raschig) 

In agreement with Yisconcini and Raschig we found yellow, flourescenr needles crys- 

tallized from DMF us the product of the Bucherer-Bergs reaction of 6 .  Upon hearing 

in glacial aceLic acid, the product was transformed t o  hydantoln 9 which is unam- 

biguously characterized by its ' H - N M R  spectrum. 
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U n d e r  a c a r e f u l l y  c o n t r o l l e d  h y d r o l y s i s  c o n d i t i o n  w i t h  2N NaOH, t h e  p r o d u c t  g a v e  

t h e  a m i n o  a c i d  1 0  a n d  t h e  u r e a  d e r i v a t i v e  11 i n  t h e  s a t i s f a c t o r y  y i e l d s .  T h e s e  

f a c t s  s h o w  t h a t  t h e  s t r u c t u r e  o f  t h e  p r o d u c t  i s  7 b .  W y d r o g e n a l y t i c  d e b e n c y l a t i o n  o f  

1 0  f u r n i s h e d  1 i n  a h i g h  y i e l d .  I n  a n  a c i d i c  m e d i u m ,  1  d e c a r b o x y l a t e s  v e r y  e a s y .  

S c h e m a  2 



When a solution of 11 was brought to pH 4 decarbonylation occurred to give 12. 

Resolution of  1 in its optically pure enantiamers an a HPLC column (silica gel, 

B S A ,  S e r v e )  and peptide synthesis with 1 0  "111 b e  published i n  due course 
8 

Table 1 

Molecular C H N 

iarmula Calcd. 

Found 

EXPERIMENTAL 

only soluble in hot DilF 

d6-DMS0; 6 =  4,29(d,J=6Hz,ZH), 5.23(s,ZH) 

5,68(s,ZH), 6,56(r,J=6Hz,lH), 7.29(d,J=9Hr, lH), 

7.70-7.43(m.6H). 8.38(d,J=3Hz,lH) 

d -DMSO + NaOD; & =  8.05(m,lH), 7.20(m,2H) 
6 

Melting points are uncorrected. The 'H-NMR spectra were r e c o r d e d  on a Varian EM-360 

spectrometer using tetramethyl silane as internal r e f e r e n c e .  
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2 - A m i n o - 4 - ( 5 - b e n r y l o x v - 2 - p y r i d i i l ) - 5 - h y d r o y o o l e  ( 7 h )  

P o t a s s i u m  c y a n i d e  ( 0 . 3 8  g .  5 . 8  mmol)  a n d  ammonium c a r b o n a t e  ( 1 . 8 8  g.  1 6 . 5  mmol)  

w e r e  d i s s o l v e d  i n  5  m l  o f  w a t e r  ( 4 0  - 5 0  ' C ) .  To t h i s  s o l u t i o n  was  a d d e d  6 (1  g. 

4 . 7  mmol)  i n  5  m l  o f  e t h a n o l .  T h e  r e a c t i o n  t e m p e r a t u r e  was k e p t  f o r  4  h  a t  a b o u t  

6 O o C , a n d t h e n  f o r  l h  a t  8 0  'C. T h e  b r o w n i s h - y e l l o w  p r e c i p i t a t e  f o r m e d  was f i l t e r e d  

by s u c t i o n  a n d  w a s h e d  t h o r o u g h l y  w i t h  w a t e r  a n d  e t h a n o l .  T h e  r e s i d u e  w a s  c r y s t a l  

l i z e d  f r o m  DMF to give 1  g  ( 7 5  $1 of y e l l o w  n e e d l e s ,  mp 2 3 4  - 2 3 5  'C. I R  ( K B r ) :  

3 3 8 0  (NH,OH) ,  1 6 9 0 ,  1 6 4 0 ,  1 5 7 0  c m - I .  

5 - ( 5 - B e n z y l u x y - 2 - p y r ~ l ) i m i d e z 0 l i d i n e - 2 , 4 d i 0  ( 9 )  

A s o l u t i o n  of  7 b  ( 0 . 5  g ,  1 . 7 6  mmol)  w a s  r e f l u x e d  i n  g l a c i a l  a c e t i c  a c i d  ( 2 5  m l )  

f o r  24  h .  A f t e r  e v v p o r a t i o n  o f  t h e  s o l v e n t  t h e  r e s i d u e  w a s  c r y s t a l l i z e d  f r o m  m e t h -  

a n o l  g i v i n g  0 . 4 1  g  o f  9 ( 8 2  % )  a s  c o l o u r l e s s  c r y s t a l s ,  mp 1 8 8  - 1 8 9  'C. I R  (KBr): 

3 1 7 0 ,  3 0 5 0  ( N H ) .  1 7 6 5  ( C = O ) ,  1 7 1 5  (C=O)  c m  . ' 3 ~ - ~ ~ ~  (d6-DMSO): 6 ( p p m )  

= 1 7 3 . 9  ( C = 0 ) ,  1 5 7 . 9  ( C = O ) ,  1 4 7 . 5 ,  1 3 8 . 3 ,  1 3 6 . 4 ,  1 2 8 . 6 ,  1 2 8 . 1 ,  1 2 7 . 8 ,  1 2 3 . 4 ,  1 2 2 . 2  

( a l l  a r a rn . ) ,  6 9 . 2  ( C H 2 j ,  6 2 . 9  ( C H ) .  

~ 5 - B e n z ~ l a x y - 2 - p ~ r i d y 1 ) - N N c a a b a a o y 1 ~ 1 y ~ i ~ e  S o d i u m - s a l t  ( 1 1 )  

Compound  7 6  (5 g ,  1 7 . 6  mmoi )  was h e a t e d  i n  2N NaOH ( 2 5  m l )  f a r  1 5  h .  T h e  b a t h  

t e m p e r a t u r e  w a s  k e p t  a t  a b o u t  8 0  - 9 0  'C. T h e  r e a c t i o n  m i x t u r e  w a s  t h e n  c o o l e d  

down u n t i l  a c o l o u r l e s s  s o l i d  s e p a r a t e d .  T h e  s o l i d  was c r y s t a l l i z e d  f r o m  e t h a n o l 1  

w a t e r  ( 1 : l )  t o  g i v e  4 . 3  g  ( 7 6  4 )  of 1 1  a s  c o l o u r l e s s  p l a t e l e t s ,  m p  2 3 6  - 2 3 8  OC. 

- 1 I R  ( K B r j :  3 4 6 0 ,  3 3 4 0  (NH). 1 6 7 0  ( C = O ) ,  1 6 1 0  (C=O) cm . 

(5-Benzvloxv-2-pyridy1)methyl Urea ( 1 2 )  

Compound 11 ( 5  g ,  1 5 . 5  mmol)  w a s  d i s s o l v e d  i n  w a t e r  ( 5 0  m l ) .  C o n c e n t r a t e d  h y d r o -  

c h l o r i c  a c i d  w a s  a d d e d  d r o p w i s e  w i r h  s t i r r i n g  u n t i l  pH 4 . 5  w a s  r e a c h e d .  T h e  p r e -  

c i p i t a t e  o b t a i n e d  was f i l t e r e d  w i t h  s u c t i o n  a n d  w a s h e d  w i r h  e t h a n o l .  R e c r y s t a l l i z a -  

t i o n  o f  t h e  p r o d u c t  f r o m  5 0 0  m l  o f  w a t e r  g a v e  c o l o u r l e s s  c r y s t a l s .  Y i e l d  3 g 

( 7 6  % ) .  mp 1 5 7  - 1 5 8  *C.  I R  ( K B i ) :  3 3 6 0 .  3 1 9 0  (NH) .  1 6 5 0  ( C = O ) ,  1 6 3 0  c rn - l .  1 3 ~ - ~ ~ ~  

(d6-DMSO): d ( p p m )  = 1 5 8 . 8  ( C = O ) ,  1 5 3 . 3 ,  1 5 9 . 9 ,  1 3 6 . 9 ,  1 2 8 . 4 ,  1 2 7 . 9 ,  1 2 7 . 7 ,  1 2 2 . 4 ,  

1 2 1 . 5  ( a l l  a r o r n . ) .  6 9 . 9  ( C H 2 ) .  4 4 . 4  ( C H 2 j .  



( 5 - B e n r ~ l o x v - 2 - ~ v r i d v 1 ) ~ 1 y c i i e  (10) 

Compound 7b (4 g. 14.12 mmol) was heated with 2N Na0H (40 ml) for 8 h (bath temp. 

120 'C). The warm solution was filtered, cooled to 0 'C and neutralized with c a n c .  

hydrochloric acid with stirring and cooling in an  ice bath (pi1 7.2). The precipi- 

r a r e  was washed with ethanol and crystallized from water (300 ml). Yield 1.95 g 

(53 % ) ,  rnp 118 - 120 OC. IR (KBr): 3200 - 2 6 0 0 ( + ~ ~ ~ ) ,  1655 (C=O), 1635, 1600, 

1570 

( 5 - H v d r o x v - 2 - p v r i d y 1 ) ~ l y c i n e  (1) 

Compound 10 (0.5 g. 1.93 mrnol) was hydogenated over PdlC in merhunallwater (1:l) 

for 3 h at 50 'C under 3 bar pressure. The catalyst w a s  filtered and the solution 

evaporated to dryness. The residue w a s  crystallized from methanollwater (1:l). 

Yield 270 m g  (83 % ) .  mp 174 - 175 'C. IR (KBr): 3300 - 2300 (+NH~,oH), 1630 (C=O). 
1580. 1490 crn-'. 
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