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O R G A N I C  P R E P A R A T I O N S  AND P R O C E D U R E S  INT.  8(4), 149-153 (1976) 

A CONVENIENT PREPARATION OF D( -1 -e-HYDROXYPHENYLGLYCINE 
R. F. Eizember* and A. S.  Amnons 

L i  1 l y  Research Laboratories 

Ind ianapo l is ,  Indiana 46206 
E l i  L i  1 l y  and Company 

During the course o f  our work, i t  became necessary t o  synthesize 

moderate quan t i t i es  o f  D(-)-IJ- and D(-)-p-hydroxyphenylglycines. Most o f  

the known procedures f o r  prepar ing o p t i c a l l y  ac t i ve  phenylglycines employ 

a reso lu t i on  o f  the racemic amino ac id  by selected o p t i c a l l y  ac t i ve  acids 

o r  bases ,2 enzymes ,3  or combinations thereof .4 '5 The procedures vary w ide ly  

i n  t h e i r  syn the t i c  e f f i c i e n c y  and p r a c t i c a l i t y .  

1 

Work was therefore begun on a mre general synthesis and reso lu t i on  

procedure t h a t  would provide adequate quan t i t i es  o f  the desired o p t i c a l l y  

ac t i ve  amino acids. 

approach t o  the  prepara t ion  o f  D(-)-p-hydroxyphenylglycine which u t i l i z e s  

a recent ly  publ ished technique. 

The fo l l ow ing  w i l l  describe the most successful 

5 

4b Most synthe-ses of a-amino acids enploy some form o f  the  Strecker 

R 1. NH,Cl, NaCN R 
>c=o t- 

2 
R 2 .  HZO, H R 

reac t ion  which combines aldehydes and ketones w i t h  sodium cyanide and 

ammonium ch lo r i de  o r  t h e i r   precursor^.^ A modif ied Strecker reac t ion  on 

anisaldehyde ( I )  produced the desired amino n i t r i l e  (11)'  which was then 

t rea ted  w i t h  & - ta r ta r i c  a c i d  t o  form the  t a r t r a t e  s a l t  ( I I I a ) ,  [a]? = 

t40.2". This diastereomeric s a l t  of the desired conf igura t ion  can be 
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EIZEMBER AND AMMONS 

m0 

CH3 

I I 1  
a) = t40.2" 

I11  

b) [a]; = +43.3" 

H 

v [a]? = -140" 

Hr.l C" 3 d ;OzH - 
IV = -141" 

hydrolyzed t o  D(-)-pm?thoxyphenyl g l yc ine  which i s  85 t o  95% o p t i c a l  l y  

pure. 3 

To enhance o p t i c a l  p u r i t y ,  I I I a  i s  converted t o  the  f ree  amino n i t r i l e  

(11) which i s  then t rea ted  w i t h  A - t a r t a r i c  ac id  t o  again form the t a r t r a t e  

s a l t  ( I I I b ) ,  Ca l i4  = t43.3". This reconversion o f  the t a r t r a t e  s a l t  ( I I I a  -+ 

I I I b )  increases o p t i c a l  p u r i t y  s i g n i f i c a n t l y .  The p u r i f i e d  n i t r i l e  s a l t  

( I I I b )  i s  hydrolyzed w i t h  6N hydroch lo r ic  a c i d  t o  D(-)-p-methoxyphenylglycine 

( I V ) ,  C a l i 5  = -141". Methyl e the r  cleavage o f  I V  w i t h  48% hydrobromic a c i d  

a f fo rds  D(-)-p-hydroxyphenylglycine (V), [a]: = -140". Comparison o f  

these o p t i c a l  r o t a t i o n s  t o  those pub l ished f o r  an enzymatic reso lu t i on  ( IV ,  

[a]: = -149" and V,  [a]: = 161" [both c 1.0 i n  HCl]) suggests t h a t  I V  

contains 98% o f  D(-)-p-mthoxyphenylglycine and V contains 94% o f  the D(-)-  

e-hydroxyphenylglycine. 

a f t e r  the  hydrobromic ac id  t reatment i nd i ca tes  t h a t  some racemi ta t ion  i s  

occur r ing  dur ing  the e the r  cleavage reac t ion .  

3 

The decrease i n  o p t i c a l  p u r i t y  o f  the D(-)-ant ipode 

Some advantages of the above synthesis and reso lu t i on  procedure are: 

1) the synthesis and reso lu t i on  technique can be scaled up r e a d i l y ;  
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A CONVENIENT PREPARATION OF D(-)-Q-HYDROXYPHENYLGLYCINE 

2) both anisaldehyde and - d - t a r t a r i c  ac id  are economical s t a r t i n g  mater ia ls ;  

and 3) the D(-)-E-hydroxyphenylglycine can be obtained i n  30% y i e l d  from 

ani  s a l  dehyde . 
This same procedure was attempted i n  the synthesis o f  the analogous 

amino n i  t r i l e  der ived from pmethoxybenzaldehyde. Hwever,  reso lu t i on  o f  

t h i s  amino n i t r i l e  with & t a r t a r i c  ac id  was unsuccessful. 

EXPERIMENTAL 

D( - )  -a-Amino-p-methowphenylacetonitrile-d-hemi t a r t r a t e  (I I I )  

To a so lu t i on  o f  49.0 g (1.0 mole) sodium cyanide, 58.5 g (1.13 mole) 

amnonium ch lo r ide ,  and 50 m l  amnonium hydroxide i n  10 m l  water was added 

a so lu t i on  o f  136.0 g (1.0 mole) anisaldehyde and 400 m l  methanol. 

s t i r r i n g  f o r  two hours a t  37"C, the methanol was removed i n  vacuo, and 

the residue containing the  crude amino n i t r i l e  was d i l u t e d  w i t h  water and 

ex t rac ted  w i t h  benzene. 

over magnesium su l fa te ,  f i l t e r e d ,  and d i l u t e d  t o  1 liter w i t h  benzene. A 

so lu t i on  o f  130.0 g (0.87 mole) c - t a r t a r i c  ac id  i n  500 m l  methanol was 

added and the r e s u l t i n g  s l u r r y  was s t i r r e d  a t  mom temperature f o r  2.5 

hours. 

benzene and 1 p a r t  methanol, and then d r ied  t o  y i e l d  84.1 g (62%) o f  dense 

s o l i d  +40.2" ( c  0.2 H20)). 

A f t e r  

The benzene so lu t i on  was washed with water, d r i e d  

The s o l i d  was f i l t e r e d ,  washed w i t h  a 150 m l  so lu t i on  o f  2 pa r t s  

- Anal. Calcd f o r  C13H16N207: C, 50.00; H, 5.16; N, 8.97. 

Found: C, 49.79; H, 5.33; N, 9.19. 

The t a r t r a t e  s a l t  (75.0 g, 0.24 mole) was s l u r r i e d  i n  250 m l  

water and the pH was adjusted t o  7.0 w i t h  10% NaOH so lu t ion .  

n i t r i l e  was ex t rac ted  i n t o  benzene which was d r i e d  over magnesium su l fa te ,  

f i l t e r e d ,  and d i l u t e d  t o  400 m l  w i t h  benzene. A so lu t i on  o f  33.0 g (0.22 

mole) & t a r t a r i c  ac id  i n  200 m l  methanol was added and the  r e s u l t i n g  s l u r r y  

The amino 
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EIZEMBER A N D  A M M O N S  

was s t i r r e d  f o r  30 minutes.. The s o l i d s  were f i l t e r e d ,  washed w i t h  a 150 m l  

s o l u t i o n  o f  two p a r t s  benzene and one p a r t  methanol and d r i e d  t o  y i e l d  

64.6 g (77%) o f  w h i t e  c r y s t a l l i n e  D(-)-a-amino-e-methoxyphenylacetoni t r i l e -  

- d - h e m i t a r t r a t e :  

( S ,  CH3) ,  4.85 ( S ,  m e t h i n e - t a r t a r i c  a c i d ) ,  5.87 ( s ,  b e n z y l ) ,  7.45 ( m y  A r H ) .  

+ 43.3 ( c  0.2 H20))  ; nmr: (D20/DC1) S(TMS) , 3.93 

- Anal. Calcd f o r  C13H16N207: C, 50.00; H, 5.16; N, 8.97. 

Found: 

D(-)-p-Methoxyphenylglycine (IV) 

C, 50.01; H, 5.32; N, 8.81. 

The t a r t r a t e  s a l t  I I I b  (50.0 g, 0.016 mole) was r e f l u x e d  f o r  one h o u r  

i n  50 m l  6N h y d r o c h l o r i c  a c i d .  The r e s u l t i n g  s o l u t i o n  was d i l u t e d  w i t h  

100 m l  o f  wa te r ,  t r e a t e d  w i t h  a c t i v a t e d  carbon, and a d j u s t e d  t o  a pH o f  

6.0 w i th  concen t ra ted  ammonium hyd rox ide .  

i c e  ba th ,  t he  r e a c t i o n  m i x t u r e  was f i l t e r e d  and the  s o l i d s  were washed 

w i t h  50 m l  of c o l d  w a t e r  and 50 m l  o f  acetone. The w h i t e  p l a t e l e t s  were 

d r i e d  i n  vacuo t o  y i e l d  23.4 g (80%) o f  D(-)-pmethoxyphenylglycine ( I V )  

([a]: -141' ( c  1.0 1N HC1)); nmr: (D20/DC1) S(TMS), 3.85 (S, CH3) ,  5.26 

(S,  b e n z y l ) ,  7.29 ( m y  A r H ) .  

A f t e r  c o o l i n g  30 minutes i n  an 

Anal. Calcd f o r  CgHllN103: C, 59.66; H, 6.12; N, 7.73. 

Found: C, 59.65; H, 6.33; N ,  7.68. 

D( - )  -p-Hydroxyphenyl g l y c i n e  (V) 

Twenty grams o f  D(-)-p-methoxyphenylglycine (IV) was r e f l u x e d  f o r  2 

hours i n  150 m l  48% hydrobromic ac id .  The r e s u l t i n g  s o l u t i o n  was evapora ted  

t o  a w e t  s o l i d  i n  vacuo, d i s s o l v e d  i n  a minimum amount o f  wa te r ,  t r e a t e d  

w i t h  a c t i v a t e d  carbon, and w i t h  c o o l i n g ,  a d j u s t e d  t o  a pH o f  6.0 w i t h  con- 

c e n t r a t e d  ammonium hyd rox ide .  The ge l  which formed d u r i n g  t h i s  o p e r a t i o n  

was broken by  h e a t i n g .  A f t e r  s t i r r i n g  f o r  30 minutes i n  an i c e  b a t h ,  t h e  

s o l i d s  were f i l t e r e d ,  washed w i t h  50 m l  each o f  c o l d  w a t e r  and acetone, and 

then d r i e d  t o  y i e l d  15.3 g (82%) dense w h i t e  c r y s t a l s  o f  D(-)-e-hydroxy- 
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A CONVENIENT PREPARATION OF D(-)-2-HYDROXYPHENYLGLYCINE 

phenylglycine ( [ a ] :  -140” (c 1.0 1N H C l ) ] ;  nmr: (D20/Dcl) S(TMS), 

5.28 (S,  benzyl) ,  7.25 (m, ArH) .  

- Anal. Calcd f o r  CeHgN103: C,  57.48; H, 5.43; N, 8.38. 

Found: C, 57.63; H, 5.59; N, 8.17 
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