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GLYCYLGLYCOLIC ACID 

F.H.C. S tewar t  

Division of P ro te in  Chemistry, CSIRO,  

P a r k v i l l e  (Melbourne), V ic to r i a  3052, Aus t r a l i a  

+ 
z-NHcH2c02~2c02-PMB~ d NH3CH2co2CH2co; 

2 Schruder and LUbke reported t h a t  t h e  simple depsipeptide prototype 

g lycylg lycol ic  ac id  w a s  an o i l ,  in con t ra s t  t o  t he  high-melting zwi t t e r ion ic  

pept ide  analog glycylglycine,  and behaved more as an amino ac id  ester than a 

pept ide  de r iva t ive .  

inexpl icable  on t h e  b a s i s  of t h e  s t a t e d  s t r u c t u r e  of t h e  compound. 

of i n t e r e s t ,  t he re fo re ,  t o  synthes ize  g lycylg lycol ic  ac id  i n  order  t o  

a s c e r t a i n  t h e  actual na tu re  of t h i s  substance. 

Such a d r a s t i c  a l t e r a t i o n  i n  phys ica l  cha rac t e r  is 

It w a s  

Treatment of benzyloxycarbonylglycylglycolic ac id  pentamethylbenzyl 

e ~ t e r ~ - ~  with hydrogen bromide i n  a c e t i c  ac id  r e s u l t e d  i n  r ap id  cleavage of 

t h e  p ro tec t ing  groups and formation of g lycylg lycol ic  ac id  hydrobromide. 

Neut ra l iza t ion  of t he  product with aqueous amnonia gave g lycylg lycol ic  ac id  

as a c r y s t a l l i n e  s o l i d  wi th  typ ica l ly  zwi t t e r ion ic  proper t ies .  The 

s t r u c t u r e  of t he  compound w a s  e s t ab l i shed  by elementary and q u a n t i t a t i v e  

amino ac id  ana lyses ,  i n f r a r e d  and proton magnetic resonance spectroscopy, 

and th in- layer  chromatography. 

2 A poss ib l e  explanation of t h e  behaviour repor ted  by Schrader and Lubke 

is t h a t  c r y s t a l l i z a t i o n  of g lycylg lycol ic  ac id  hydrochloride from ethanol- 

e t h e r  r e su l t ed  i n  ex tens ive  e s t e r i f i c a t i o n .  

w a s  found t o  be spar ingly  so lub le  i n  e thanol ,  and prolonged b o i l i n g  with 

The corresponding hydrobromide 
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t h e  s o l v e n t  w a s  necessary  t o  e f f e c t  s o l u t i o n .  The hydrobromide, however, 

i s  r e a d i l y  c r y s t a l l i z e d  from methanoZ-ether. 

6 Experimen ta Z 

GZycylgZycoZic acid Benzyloxycarbonylglycylglycolic a c i d  pentamethylbenzyl 

es ter  (1.3 g) w a s  t r e a t e d  with 2N hydrogen bromide i n  a c e t i c  a c i d  (12 ml) 

f o r  30 minutes  a t  room temperature .  D i l u t i o n  w i t h  e t h e r  p r e c i p i t a t e d  

g l y c y l g l y c o l i c  a c i d  hydrobromide, which was washed with e t h e r  and d r i e d  i n  

vacuo (603 mg; 94%). The compound w a s  c r y s t a l l i z e d  from methanol-ether ,  

m.p. 198.5 - 200' dec. ;  v 

C02H) , 1580 and 1550 cm-I (NH3 deformation bands) .  

Anal. 

Found: C ,  22.4; H ,  3.9; N ,  6.4; B r ,  37.4. 

A s o l u t i o n  of t h e  hydrobromide (341 mg) i n  a l i t t l e  water was brought 

3- 5 

1760 (deps ipept ide  ester CO), 1745 (shoulder ,  

+ 
max 

Calcd. f o r  C4H8BrN04: C ,  22.4; H ,  3 .7;  N ,  6 .5 ;  B r ,  37.4. 

t o  pH 7.0 by a d d i t i o n  of 1N ammonium hydroxide. 

separa ted  on a d d i t i o n  of  e t h a n o l .  

e t h e r  ( y i e l d ,  198 mg; 94%),  and r e c r y s t a l l i z e d  from aqueous e t h a n o l ,  m.p. 

166 - 167 wi th  p r i o r  char r ing .  

Anal. 

Found: C,  35.9; H ,  5 .4;  N ,  10.6. 

Glycylg lycol ic  a c i d  

The product w a s  washed wi th  e t h a n o l  and 

0 

Calcd. f o r  C4H7N04: C ,  36.1; H,  5.2; N ,  10.4. 

-1 

-1 
The i n f r a r e d  spectrum had a s t r o n g  ester carbonyl  band at  1750 cm 

and a very i n t e n s e  broad band comprising two peaks a t  1600 and 1545 cm 

r e p r e s e n t i n g  ion ized  carboxyl  and NH3 deformation a b s o r p t i o n s ,  r e s p e c t i v e l y .  

There w a s  a weak band a t  2110 cm , c h a r a c t e r i s t i c  of many z w i t t e r i o n i c  

subs tances .  

, 

+ 
-1 

The compound w a s  homogeneous by th in- layer  chromatography on S i l i c a -  

g e l  G i n  s e v e r a l  s o l v e n t  systems. 

and i n  each case a b r i g h t  yel low s p o t  w a s  ob ta ined  i n d i c a t i v e  of t h e  amino 

a c i d  ester moiety,  R 

P l a t e s  were developed wi th  n inhydr in ,  

0.15 (phenol - w a t e r ,  3:1), 0.55 (sec-butanol  - formic 
f 
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GLYCYLGLYCOLIC ACID 

ac id  - water,  15:3:2), 0.40 (n-propanol - water, 7:3), and 0.25 (n-butanol - 

a c e t i c  ac id  - water, 3 : l : l ) .  

A sample of t he  depsipeptide was hydrolysed i n  6N H C 1  a t  110' in vacuo 

fo r  24 hours. 

content as 7.9 mmole/g (calcd.  7.5 mmole/g). 

Amino ac id  ana lys i s  of t he  hydrolysate gave t h e  g lyc ine  

The proton magnetic resonance spectrum i n  D 0 so lu t ion  cons is ted  of 2 

two s i n g l e t s  with T values of 5.43 and 6.00, corresponding t o  t h e  g lycoly l  

and g lycyl  methylene protons,  respec t ive ly .  
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