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Description 

The  invention  relates  to  a  process  for  racemizing  an  optically  active  N-benzylidene  amino-acid  amide. 
Such  a  process  is  not  known.  The  invention  also  relates  to  a  process  for  racemizing  an  optically  active 

5  amino-acid  amide. 
For  a  correct  insight  into  the  process  according  to  the  invention  first  a  number  of  definitions  will  now 

be  given.  An  optically  active  amino  acid,  optically  active  amino-acid  amide,  optically  active  N-benzyli- 
dene  amino-acid  amide  and  optically  active  Schiff  base  of  an  amino-acid  amide  are  in  this  connection  un- 
derstood  to  mean  an  amino  acid,  amino-acid  amide,  N-benzylidene  amino-acid  amide  respectively  Schiff 

10  base  of  an  amino-acid  amide  with  an  asymmetric  carbon  atom  at  the  a-position  and  in  which  there  is  an  ex- 
cess  of  one  of  the  optical  antipodes  in  respect  of  the  other.  When  here  and  hereinafter  the  term  Schiff 
base  of  an  amino-acid  amide  is  used,  it  is  meant  to  denote  the  same  compound  as  N-benzylidene  amino- 
acid  amide. 

There  is  a  strong  need  of  a  process  as  described  in  the  opening  lines.  The  fact  is  that  from  US-A- 
15  3971700  and  US-A-4080259  it  is  known  how  to  prepare  L-phenylglycine  from  DL-phenylglycine  amide  by 

means  of  selective  enzymatic  hydrolysis.  However,  in  that  process  unconverted  D-phenylglycine  amide 
will  remain  in  the  hydrolysate  also. 

Economically  it  is  necessary  to  have  a  process  by  which  the  undesired  optical  antipode  of  an  amino- 
acid  amide  (in  the  case  described  above  D-phenylglycine  amide)  can  be  racemized  in  order  thus  to  make 

20  it  possible  for  half  of  the  starting  material  for  the  enzymatic  hydrolysis  to  be  recovered. 
Applicant  has  now  found  that  this  racemization  can  be  effected  very  advantageously  through  the  for- 

mation  of  a  Schiff  base.  For  a  major  advantage  is  that  then,  according  to,  for  instance,  the  process  of 
US-A-41  72846,  the  said  L-phenylglycine  and  D-phenylglycine  amide  can  first  be  separated,  without  ra- 
cemization,  by  means  of  the  formation  of  a  Schiff  base  and  the  same  Schiff  base  of  D-phenylglycine 

25  amide  can  then  be  racemized. 
From  EP-A  89  886  indeed  it  is  known,  that  optically  active  esters  of  amino  acids  maybe  racemized  in 

the  presence  of  strongly  activated  aromatic  aldehydes,  especially  pyridoxal  phosphate.  However,  this 
racemisation  does  not  occur  with  benzaldehyde.  Besides  this  it  has  been  described  in  EP-A  57  092  that 
optically  active  amino  acids  can  be  racemized  in  an  acid  medium  in  the  presence  of  aromatic  aldehydes 

30  especially  salicylic  aldehyde,  but  this  reaction  requires  high  temperatures. 
According  to  the  present  invention  an  optically  active  N-benzylidene  amino-acid  amide  is  racemized 

characterized  in  that  a  solution  of  the  N-benzylidene  amino-acid  amide  in  a  water-miscible  organic  sol- 
vent  is  mixed  with  at  least  0.05  mole  strong  base  per  litre  solution. 

According  to  a  particular  mode  of  realizing  the  invention  an  optically  active  amino-acid  amide  is  ra- 
35  cemized  by  converting  it  into  an  optically  active  N-benzylidene  amino-acid  amide  and  racemizing  the  lat- 

ter  as  mentioned  above  and  converting  the  resulting  racemic  mixture  into  the  DL-amino-acid  amide. 
Preference  is  given  to  preparing  a  DL-amino-acid  amide  from  an  optically  active  amino-acid  amide  in 

that  the  optically  active  amino-acid  amide  is  converted  into  the  corresponding  optically  active  N-benzyli- 
dene  amino-acid  amide,  a  solution  of  the  N-benzylidene  amino-acid  amide  in  a  water-miscible  organic  sol- 

40  vent  is  mixed  with  at  least  0.05  mole  strong  base  per  litre  solution,  this  solution  is  subsequently  brought 
to  pH  3-7  by  the  addition  of  acid  and  finally  the  resulting  salt  of  the  DL-amino-acid  amide  is  converted  in 
an  aqueous  environment  at  pH  8-10  into  the  DL-amino-acid  amide.  Thus  racemization  of  optically  active 
N-benzylidene  amino-acid  amides  and  their  subsequent  conversion  into  the  corresponding  DL-amino-ac- 
id  amides  can  be  achieved  very  elegantly  under  relatively  mild  reaction  conditions. 

45  The  process  according  to  the  invention  can  in  principle  be  applied  with  all  optically  active  N-benzyli- 
dene  amino-acid  amides. 

Generally  an  optically  active  N-benzylidene  amino-acid  amide  is  prepared  by  converting  benzalde- 
hyde  with  an  optically  active  amino-acid  amide.  The  preparation  of  such  compounds  can  be  effected  as 
described  in  US-A-41  72846.  According  to  US-A-41  72846  the  benzaldehyde  may  be  substituted  with, 

50  for  instance,  a  hydroxyl  group,  nitro  group,  halogen,  alkyl  group  with  1-6  C  atoms,  alkoxy  group  with  1-6 
C  atoms  and  a  hydroxyalkyl  group  with  1-6  C  atoms.  It  is  stated  in  US-A-41  72846  that  in  principle  alde- 
hydes  and  ketones  other  than  benzaldehyde  can  also  be  used  as  imine-forming  agents,  but  that  prefer- 
ence  is  given  to  benzaldehyde.  Therefore,  whenever  here  and  hereinafter  the  term  N-benzylidene  is 
used,  it  is  understood  also  to  include  substituted  N-benzylidene  compounds,  the  substituents  of  which 

55  may  be  the  same  as  described  in  US-A-41  72846.  However,  other  substituents  can  be  used  also.  A  wide 
variation  in  amino-acid  amides,  however,  is  also  possible.  Thus,  for  instance,  the  N-benzylidene  deriva- 
tives  of  optically  active  phenylalanine,  3,4-dihydroxyphenylalanine,  homophenylalanine,  tyrosine,  histi- 
dine,  methionine,  valine,  leucine,  alanine,  phenylglycine,  4-hydroxyphenylglycine,  4-alkoxyphenyigly- 
cine  and  other  substituted  phenylglycines  can  be  used. 

60  The  manner  in  which  the  optically  Schiff  base  of  the  amino-acid  amide  was  formed  is  not  important  for 
the  process  according  to  the  invention.  In  addition  to  the  said  enzymatic  separation  of  DL-amino-acid 
amides  it  is  known  from,  for  instance,  US-A-4036852  how  to  separate  DL-phenylglycine  amide  into  opti- 
cal  antipodes  via  diastereoisomeric  salt  formation  with  an  optically  active  2-pyrrolidone-5-carboxylic  ac- 
id.  Also  the  undesired  antipode  obtained  in  this  manner  can  be  racemized  with  the  process  according  to 

65  the  invention.  Neither  is  it  important  for  the  Schiff  base  to  have  the  L-form  or  the  D-form. 
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In  a  first  step  of  the  process  according  to  the  invention  the  optically  active  Schiff  base  of  the  amino- 
acid  amide  is  dissolved  in  a  water-miscible  organic  solvent,  for  instance  acetone,  methanol  or  ethanol. 

At  the  same  time  or  later  at  least  0.05  mole  strong  base  per  litre  solution  is  added  also,  preferably 
0.08-1.0  mole/litre,  and  subsequently  the  solution  is  stirred,  for  instance  for  10  minutes  to  24  hours.  The 

5  strong  base  applied  may  be,  for  instance,  NaOH,  KOH,  LiOH,  Ca(OH)2  or  tetraalkylammoniumhydroxide, 
in  which  each  of  the  alkyl  groups  may  contain  1-4  C  atoms  independently  of  any  of  the  others.  The  said 
tetraalkylammonium  hydroxide  can  also  be  used  in  the  form  of  a  strongly  basic  ion  exchanger  with  free 
OH  groups. 

The  treatment  with  base  may  vary  in  time,  for  instance  from  10  minutes  to  24  hours.  Often  15-100  min- 
1  o  utes  will  suffice  for  racemization  of  the  Schiff  base  to  take  place. 

The  temperature  at  which  the  racemization  takes  place  is  generally  20-60  KC.  If  a  higher  tempera- 
ture  is  applied,  some  byproduct  may  be  formed  by  hydrolysis  and  by  the  formation  of  diketopiperazine. 

In  a  following  step,  if  further  processing  to  the  DL-amino-acid  amide  is  desired,  a  quantity  of  acid  is 
added.  The  addition  of  acid  on  the  one  side  serves  to  neutralize  the  strong  base  added  and  on  the  other 

15  to  hydrolyse  the  Schiff  base  to  form  the  corresponding  salt  of  the  amino-acid  amide  and  the  aromatic  al- 
dehyde.  The  acid  applied  may  conveniently  be  hydrochloric  acid  or  sulphuric  acid.  By  the  addition  of  acid 
the  pH  is  brought  to  3-7,  preferably  to  about  5.  The  amount  of  acid  is  generally  equivalent  to  the  total 
amount  of  base  in  the  solution,  i.e.  the  amount  of  Schiff  base  plus  the  amount  of  strong  base  added. 

The  temperature  in  this  step  is  preferably  the  same  as  in  the  preceding  step,  20-60  EJC.  If  the  temper- 
20  ature  rises  too  high,  for  instance  to  100  EJC,  and  if  the  solution  is  strongly  acid,  the  benzaldehyde  com- 

pound  may  be  split  off  and  also  an  undesired  saponification  of  the  amide  group  may  take  place. 
In  this  step  the  salt  of  the  DL-amino-acid  amide  formed  precipitates  from  the  solution.  This  salt  is  sub- 

sequently  separated  off  in  the  manner  known  in  the  art,  for  instance  by  filtration. 
Finally,  the  salt  is  dissolved  in  water  and,  using  base,  the  pH  is  brought  to  8-10.  The  resulting  solution 

25  is  suitable  for  use  in  an  enzymatic  separation  of  the  DL-amino-acid  amide. 
If  an  enzymatic  separation  of  DL-amino-acid  amides  with  an  enzyme  preparation  from  Pseudomonas 

putida  is  applied  after  racemization,  preference  is  given  to  the  use  of  KOH  as  base  and  sulphuric  acid 
as  acid,  because  the  enzymatic  activity  of  this  preparation  is  stimulated  by  potassium  ions  and  by  sul- 
phate  ions. 

30  In  a  special  mode  of  realization,  the  process  according  to  the  invention  is  integrated  into  the  prepara- 
tion  of  an  L-amino  acid  starting  from  the  corresponding  DL-amino-acid  amide.  Using  an  enzyme  prepara- 
tion  from  Pseudomonas  putida  an  aqueous  solution  of  the  DL-amino-acid  amide  is  subjected  at  20-60 
iXC  and  pH  8-10  to  stereospecific  hydrolysis  to  form  the  L-amino  acid,  ammonia  and  the  D-amino-acid 
amide.  To  this  solution,  which  contains  the  L-amino  acid,  ammonia  and  the  D-amino-acid  amide,  benzalde- 

35  hyde  is  added,  during  which  addition  a  precipitate  is  formed  of  the  D-N-benzyiidene  amino-acid  amide. 
After  being  separated  off  by  filtration  or  extraction  this  Schiff  base  is  dissolved  in  an  acetone-water 
mixture,  upon  which  0.08-1.0  mole  KOH/I  solution  is  added.  The  solution  is  now  stirred  for  1-20  hours  at 
20-60  MC.  After  addition  of  a  quantity  of  H2SO4  until  a  pH  of  5  has  been  reached,  a  precipitate  of  the 
sulphuric  acid  salt  of  the  DL-amino-acid  amide  is  formed.  After  this  salt  is  separated  off  and  dissolved 

40  in  water,  the  DL-amino-acid  amide  that  can  again  be  used  in  the  enzymatic  hydrolysis,  is  formed  at  pH  8- 
10. 

The  racemization  of  an  optically  active  N-benzylidene  amino-acid  amide  can  be  incorporated  also  into 
a  process  for  preparing  DL-amino-acid  amides  from  the  corresponding  DL-aminonitriles,  (water-misci- 
ble)  ketone  and  strong  base  (pH  11-14).  Such  a  process  is  described  in  GB-A-1  548032.  Indeed,  the  reac- 

45  tion  conditions  described  in  it  to  prepare  from  the  DL-aminonitrile  the  corresponding  DL-amino-acid 
amide  are  about  the  same  as  those  at  which  according  to  the  present  invention  racemization  of  the  Schiff 
base  takes  place.  The  undesired  optical  antipode  of  the  amino-acid  amide  can  therefore  be  converted 
advantageously  into  the  Schiff  base,  and  the  latter  can  be  returned  to  the  step  in  which  the  DL-aminoni- 
trile  is  converted  into  DL-amino-acid  amide.  In  this  step  racemization  of  the  optically  active  N-benzyli- 

50  dene  amino-acid  amide  takes  place.  A  treatment  with  strong  acid,  for  instance  sulphuric  acid,  then  re- 
sults  in  the  formation  of  the  (sulphuric  acid)  salt  of  the  DL-amino-acid  amide  from  DL-amino-acid  amide 
(formed  from  the  DL-aminonitrile),  as  well  as  from  DL-N-benzylidene  amino-acid  amide  (formed  accord- 
ing  to  the  mode  of  realizing  the  invention  described  herein).  Treatment  with  KOH  at  pH  8-10  then  yields 
the  DL-amino-acid  amide. 

55  The  invention  is  further  elucidated  hereinafter  by  means  of  the  following  examples. 

Preparation  of  an  optically  active  N-benzylidene  amino-acid  amide 

60  By  way  of  example  a  description  is  given  below  of  the  preparation  of  D-N-benzylidene  valine  amide. 
Similarly  other  starting  compounds,  to  be  used  in  the  process  according  to  the  invention,  can  be  pre- 
pared  also. 

In  a  1  -litre  reaction  flask  provided  with  stirrer,  thermometer,  cooler,  dropping  funnel  and  heating  jack- 
et  66  g  ammoniumsulphate  (0.5  mole)  was  dissolved  at  room  temperature  in  150  ml  water  and  during  stir- 

65  ring  250  ml  ammonia  (25  %  wt)  was  added.  Subsequently,  65  g  potassium  cyanide  (1  .0  mole)  and  1  1  0  ml  wa- 
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ter  were  added.  Via  the  dropping  funnel  95  ml  isobutyraldehyde  (1  .0  mole)  was  subsequently  slowly  added 
in  drops  while  ammonia  gas  was  being  introduced,  at  which  the  temperature  did  not  rise  beyond  40  KC. 

In  order  to  allow  this  Strecker  reaction  to  terminate  the  reaction  mixture  was  stirred  for  2.5  hours  at 
the  temperature  obtained.  The  yield  of  DL-a-valinonitrile  calculated  on  isobutyraldehyde  was  93  %  ac- 

5  cording  to  HPLC  analysis. 
Subsequently,  to  this  reaction  mixture  a  mixture  of  75  ml  acetone  and  100  ml  water  was  added  and  the 

pH  was  set  at  13.3.  using  10  ml  8  molar  potassium  hydroxide  solution.  The  temperature  then  rose  from  33 
23C  to  41  KC  in  0.5  hour. 

This  temperature  was  maintained  for  6  hours,  upon  which  3.0  ml  concentrated  sulphuric  acid  was  add- 
10  ed  to  neutralize  the  potassium  hydroxide  solution.  Then  distillation  took  place.  In  1  hour  1  10  ml  of  a  water- 

ammonia-acetone  mixture  was  distilled  over  the  top,  while  the  bottom  temperature  rose  to  102  tXC. 
By  means  of  HPLC  analysis  the  yield  of  DL-a-valine  amide  was  determined.  This  amounted  to  88.4  % 

calculated  on  the  basis  of  iso-butyraldehyde.  The  pH  of  the  solution  was  9.5.  After  removal  of  the  potas- 
sium  sulphate  by  filtration  the  solution  was  brought  to  40  KC  and  15  g  of  a  preparation  containing  a-ami- 

1  5  no  acyl  amidase,  obtained  from  a  strain  of  Pseudomonas  putida  ATCC  1  2633,  was  subsequently  added  to 
it.  After  that  the  solution  was  stirred  for  20  hours  at  40  KC. 

Subsequently  45  ml  benzaldehyde  was  slowly  added  to  the  solution  in  drops  and  stirring  was  continued 
for  0.5  hour  more  at  40  HC. 

The  precipitated  D-N-benzylidene  valine  amide  was  filtered  off,  washed  on  the  filter  with  4  x  75  ml  wa- 
20  ter  and  dried  for  1  6  hours  at  45  tXC  and  at  1  6  mbar.  (From  the  filtrate  L-valine  can  be  recovered). 

The  yield  of  dry  and  (determined  by  means  of  thin-layer  chromatography)  pure  D-N-benzylidene  va- 
line  amide  amounted  to  82.6  g.  The  efficiency  calculated  on  the  basis  of  isobutyraldehyde  was  40.5  % 
and  on  the  basis  of  valine  amide  91  .6  %. 

From  the  specific  rotation  [<x]d20  =  -12.7  (CH3OH;  C  =  2.0)  a  selectivity  of  99.6  %  could  be  calculated. 
25  These  two  parameters  are  defined  in  example  I. 

Example  I 

Optically  active  N-benzylidene  amino-acid  amide  was  dissolved  in  an  acetone-water  mixture  in  the 
30  amounts  stated  in  table  1  and  the  resulting  solution  was  subsequently,  after  the  addition  of  base,  stirred 

for  the  time  stated.  Subsequently,  while  the  stirring  was  continued,  an  amount  of  acid  (H2SO4  or  HCI) 
was  added  in  drops  until  a  pH  of  5  was  obtained.  After  cooling  to  room  temperature  the  salt  of  the  DL- 
amino-acid  amide  formed  was  isolated  by  filtration  over  a  glass  filter.  Subsequent  washing  took  place 
with  acetone  (about  3  times  the  amount  by  weight  of  the  DL-amino-acid  amide  salt  formed).  The  yield  and 

35  the  degree  of  racemization  of  the  tic-pure  (thin-layer  chromatography)  amino-acid  amide  salts  are  also 
mentioned  in  table  1.  The  yield  has  been  calculated  as  a  percentage  of  the  starting  quantity  in  moles. 

1.C 

where  1  is  the  length  of  the  polarimeter  tube  in  dm  and  c  the  number  of  grammes  of  product  per  1  00  ml  vol- 
45  ume. 

The  selectivity  is  expressed  as  follows: 

50  .  GxDd20  % 

50  s e l e c t i v i t y   =  50  %  +  —  ——  -—  —   •■— 

max.  Dx^o20 

In  case  of  pure  DL-amino-acid  amide  the  selectivty  is  50  %. 
55  The  maximum  [a]D20  of  a  number  of  salts  of  optically  active  amino-acid  amides  is  mentioned  in  Green- 

stein  &  Winitz,  vol.  2,  pages  1196-1200,  as  well  as  in  Beilstein  14  III,  page  1489.  The  following  maximum 
[a]D20  values  for  the  following  amino-acid  amide  salts  were  found  by  own  observation: 
D-methionine  amide.HCL  :-18.2  H  (C=1.0,  H2O) 

60  D-homophenylalanine  amide.sulphate  :  -15.7  £t  (C=1  .0,  H2O) 
L-phenylalanine  amide.sulphate  :  +17.8  H  (C=1.0,  H2O) 

45  unLe,- 

65 
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Table  1 
Racemization  and  isolation  of  amino-acid  amide  salts 
N-benzylidene  solvent  base  tempera-  dura-  yield  spec,  rota-  '  selec- 
compound  ture°C  tion  amide*  tion[a]D20  tivity 

in  hours  salt  in°  in% 
lOOmmoles  285  ml  3  ml  60  19  90,5%  -0,8  51,4 
D-valine  acetone  +  8N  HCI-salt 
amide  15  ml  water  KOH 
lOmmoles  19  ml  ace-  0,2  ml  25  24  84,1%  -0,2  50,9 
D-leucine  tone  1+1  ml  8N  HCI-salt 
amide  water  KOH 
1000mmoles  1425  ml  15  ml  45  2  98,6%  -0,3  51,0 
D-homophe-  acetone  +  8N  sulphate 
nylalanine  75  ml  water  KOH 
amide 
20mmoles  38  ml  ace-  0,4  ml  25  3  86,7%  -0,1  50,3 
D-methionine  tone  +  2  8N  HCI-salt 
amide  ml  water  KOH 
50mmoles  95  ml  ace-  1,0  ml  20  2  96,5%  0,0  50,0 
D-phenylgly-  tone  +  5  8N  HCI-salt 
cine  amide  ml  water  KOH 
lOOmmoles  190  ml  1,0  ml  25  2  96,7%  0,0  50,0 
L-phenyl-  acetone  +  10N  sulphate 
alanine  10  ml  water  KOH 
amide 

10 

15 

20 

25 

30 

Example  II 

In  the  manner  described  in  example  I  a  number  of  optically  active  N-benzylidene  amino-acid  amides 
were  racemized  by  incorporating  these  compounds  in  an  organic  solvent,  mixed  or  not  mixed  with  water, 
and  subsequently  treating  them  with  an  aqueous  base  solution.  Table  2  shows  the  amounts,  racemization 
conditions,  optical  rotations  and  selectivities  for  these  Schiff  bases.  Unlike  example  I,  no  salts  of  the  re- 
spective  Schiff  bases  were  isolated  in  example  II,  but  the  racemization  rate  of  the  Schiff  bases  itself 
was  examined.  After  the  duration  given  it  was  revealed  by  thin-layer  chromatography  that  there  had 
been  no  hydrolysis  to  amino  acid  and  that,  moreover,  no  other  products  such  as,  for  instance,  diketopi- 
perazine  had  been  formed. 

35 
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Table  2 
selec- 
M-  
tyin% 

duration 
in  min. 

solvent  base tempera- 
ture  °C 

a  measu- 
red  in  ° 

N-benzylidene 
compound 

2.2mmoles  10  ml  0.1ml  25  0  -O.400  100.0 
D-phenylgly-  CH3OH  8N  10  -0.004  50.5 
cine  amide  KOH  15  -0.002  50.2 
2.2mmoles  10  ml  0.1ml  25  0  -10.500  100.0 
L-phenylala-  CH3OH  10N  15  -4.250  70.2 
nine  amide  NaOH  25  -1.650  57.9 

40  -0.160  50.8 
1.2mmoles  9  ml  ace-  0.1ml  25  0  +0.900  100.0 
D-homophe-  tone  +  2  8N  20  +0.450  75.0 
nylalanine  ml  water  KOH  40  +0.190  60.6 
amide  80  +0.037  52.1 
1.1mmoles  8  ml  ace-  0.1ml  25  0  -8.10  100.0 
L-trypto-  tone  +  2  8N  30  -2.16  63.3 
phane  amide  ml  water  KOH  .60  -0.44  52.7 
1.4mmoles  10  ml  0.1ml  25  0  +1.77  100.0 
D-methionine  CH3OH  8N  15  +0.36  60.2 
amide  KOH  30  +0.05  51.4 
2.2mmoles  9  ml  1.0  ml  25  0  -5.270  100.0 
L-histidine  CH3OH  tetra-  2  -2.160  70.5 
amide  methyl  6  -0.525  55.0 

ammo-  12  -0.150  51.4 
nium- 
hydro- 
xide 
(10Gew.%) 

4.4mmoles  20  ml  1  g.  25  0  -11.430  100.0 
L-phenyl-  CH3OH+  Dowex  30  -2.413  60.6 
alanine  0,2  ml  I  in  60  -0.524  52.3 
amide  H2O  OH-form  75  0.295  51.3 

10 

15 

20 

25 

30 

35 

40 
Comparative  example  1 

To  50  mmoles  D-N-benzylidene  homophenylalanine  amide  50  ml  water  and  5  mmoles  KOH  were  added. 
A  suspension  of  the  said  optically  active  compound  in  water  was  formed.  This  suspension  was  stirred 
for  24  hours  at  25  KC.  After  filtration  and  drying  it  was  found  that  there  had  been  no  racemization.  Ap- 
parently  the  Schiff  base  must  be  soluble  in  order  to  be  capable  of  being  racemized. 

Comparative  examples  2-3 

In  a  flask  2.2  mmoles  L-phenylglycine  amide  was  dissolved  in  10  ml  methanol  resp.  8  ml  acetone  with  2  ml 
water.  In  the  manner  described  in  example  II  base  was  added  and  the  optical  rotation  was  measured  at  in- 
tervals.  The  results  are  given  in  table  3.  They  show  that  without  the  form  of  a  Schiff  base  there  is  no  ra- 
cemization  of  the  optically  active  phenylglycine  amide.  They  also  show  that,  as  a  potential  imine-forming 
agent,  acetone  does  not  induce  racemization,  or  hardly  so,  in  other  words  that  acetone  only  serves  as 
solvent. 
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Table  3 
Compound  solvent  base duration 

in  min. 
a  measured 
in° 

selectivity 
in% 

temp. 
°C 

2.2  mmoles 
L-phenylgly- 
cine  amide 
2.2  mmoles 
L-phenylgly- 
cine  amide 

10  ml 
CH3OH 

8  ml 
acetone 
2mlH2O 

0.1ml 
8N  KOH 

0.1  ml 
8NKOH 

25 0  +2.150  100 
10  +2.130  99.5 
70  +2.110  99.1 
0  +2.180  100 
10  +2.140  99.5 
60  +1.930  94.3 

25 
10 

Comparative  example  4 

15  Of  a  solution  of  2.2  mmoles  D-N-benzylidene  phenylglycine  amide  in  10  ml  methanol  the  optical  rotation 
was  determined,  without  the  addition  of  base,  after  0  minute,  10  minutes  and  30  minutes.  It  was  found  to 
be  -0.401  H,  -0.400  £X  and  -0.410  H  respectively.  Consequently,  there  had  been  no  racemization. 
This  experiment  shows  that  addition  of  base  is  essential  for  racemization. 

20  Comparative  examples  5-6 

In  the  manner  described  in  comparative  example  4  the  racemization  of  D-N-benzylidene-phenyl- 
alanine  amide  was  carried  out  in  the  presence  of  the  weak  bases  of  ammonia  resp.  triethylamine.  Table  4 
shows  that  these  bases  are  not  strong  enough  to  effect  the  racemization. 

25 
Table  4 
N-benzylidene 
compound 

solvent  base tempera- 
ture  °C 

duration 
in  min. 

a  measured 
in° 

selectivity 
in% 

30 2.2  mmoles  10  ml  0.1ml  25  0  -10.338  100.0 
L-phenylala-  CH3OH  concert-  60  -9.543  96.2 
nine  amide  trated  180  -9.043  93.7 

ammonia 
2.2  mmoles  10  ml  0.14  ml  25  0  -10.415  100.0 
L-phenylala-  CH3OH  triethyl-  60  -10.273  99.3 
nine  amide  amine  180  -9.933  97.7 

35 

40  Comparative  example  7 

A  solution  of  4.0  g  D-N-benzylidene-phenylglycine  amide  in  400  ml  toluene  was  boiled  (112  tXC,  atmo- 
spheric  pressure)  for  20  hours  while  being  stirred  continuously.  At  the  times  stated  a  sample  was  taken 
to  determine  the  rotation.  These  measured  a-values  are  shown  in  table  5.  They  show  that  no  thermal  ra- 

45  cemization  took  place. 45 

Table  5 
time  in  hours  a  measured  in  °  selectivity  in  % 
0  -0.044  100 
2  -0.045  100 
4  -0.044  100 
20  -0.044  100 

50 

55 Claims 

1.  Process  for  racemizing  an  optically  active  N-benzylidene  amino-acid  amide,  characterized  in  that  a 
solution  of  the  N-benzylidene  amino-acid  amide  is  mixed  in  a  water-miscible  organic  solvent  with  at  least 
0.05  mole  strong  base  per  litre  solution. 

2.  Process  for  preparing  a  DL-amino-acid  amide  from  an  optically  active  amino-acid  amide,  character- 
ized  in  that  an  optically  active  amino-acid  amide  is  converted  into  the  corresponding  N-benzylidene  ami- 
no-acid  amide,  a  solution  of  the  N-benzylidene  amino-acid  amide  in  a  water-miscible  organic  solvent  is 
subsequently  mixed  with  at  least  0.05  mole  strong  base  per  litre  solution  and  the  resulting  DL-N-benzyli- 
dene  amino-acid  amide  is  converted  into  the  DL-amino-acid  amide. 

60 

65 
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3.  Process  according  to  claim  2,  characterized  in  that  the  DL-N-benzylidene  amino-acid  amide  is  con- 
verted  into  the  DL-amino-acid  amide  by  bringing  the  solution  containing  DL-N-benzylidene  amino-acid 
amide  with  acid  to  pH  3-7  and  by  subsequently  converting  the  formed  DL-amino-acid  amide  salt  in  an 
aqueous  medium  at  pH  8-1  0  into  the  DL-amino-acid  amide. 

5  4.  Process  according  to  any  one  of  claims  1  -3,  characterized  in  that  the  racemization  is  carried  out 
with  0.08-1  .0  mole  strong  base  per  litre  solution. 

5.  Process  according  to  claims  1-4,  characterized  in  that  the  strong  base  used  is  NaOH,  KOH,  LiOH, 
Ca(OH)2  or  tetraalkylammonium  hydroxide,  in  which  each  of  the  alkyl  groups  contains  1-4  C  atoms  inde- 
pendently  of  any  of  the  others. 

10  6.  Process  according  to  claim  5,  characterized  in  that  tetraalkylammoniumhydroxide  is  used  in  the  form 
of  a  basic  ion  exchanger  with  free  OH-  groups. 

7.  Process  according  to  claim  1  or  2,  characterized  in  that  the  organic  solvent  applied  is  acetone, 
methanol  or  ethanol. 

8.  Process  according  to  any  one  of  claims  3-7,  characterized  in  that  the  acid  used  is  hydrochloric  acid 
15  or  sulphuric  acid. 

9.  Process  according  to  any  one  of  claims  3-8,  characterized  in  that  the  acid  is  used  in  an  amount 
equivalent  to  the  total  amount  of  base  (Schiff  base  +  strong  base). 

10.  Process  according  to  any  one  of  claims  3-9,  characterized  in  that  the  DL-amino-acid  amide  is  ob- 
tained  from  the  corresponding  salt  while  using  KOH. 

20  11.  Process  according  to  any  one  of  claims  1  -1  0,  characterized  in  that  after  addition  of  the  strong  base 
the  solution  is  stirred  for  10  minutes  to  24  hours. 

12.  Process  for  preparing  an  L-amino  acid  by  enzymatic  separation  of  the  corresponding  DL-amino- 
acid  amide  with  an  enzyme  preparation  from  Pseudomonas  putida.  in  which  process  also  unconverted  D- 
amino-acid  amide  is  left  behind  in  solution,  characterized  in  that  benzaldehyde  is  added  to  the  solution, 

25  during  which  addition  a  precipitate  of  D-N-benzylidene  amino-acid  amide  is  being  formed,  this  precipitate 
is  subsequently,  after  being  separated  off,  dissolved  in  an  acetone-water  mixture,  0.08-0.15  mole 
KOH/litre  solution  is  subsequently  added,  the  resulting  solution  is  stirred  for  1-20  hours  at  20-60  £3C, 
sulphuric  acid  is  then  added  until  the  pH  of  the  solution  is  5  and  the  resulting  sulphuric  acid  salt  of  the 
DL-amino-acid  amide  is  finally,  after  isolation  at  pH  8-10,  converted  into  the  DL-amino-acid  amide  and 

30  this  DL-amino-acid  amide  is  used  again. 
13.  Process  for  racemizing  an  optically  active  N-benzylidene  amino  acid  amide,  characterized  in  that 

the  optically  active  N-benzylidene  amino  acid  amide  is  reacemized  in  an  hydrolysin  mixture  for  preparing 
a  D,L  amino  acid  amide  from  the  corresponding  D,L  amino  acid  nitribe,  the  hydrolysis  mixture  consisting 
of  water,  a  water  miscible  ketone  and  at  least  0.05  mole  strong  base  per  litre  solution. 

35 
Patentanspriiche 

1.  Verfahren  zum  Racemisieren  eines  optisch  aktiven  N-Benzylidenaminosaureamids,  dadurch  ge- 
kennzeichnet,  daB  eine  Losung  des  N-Benzylidenaminosaureamids  in  einem  mit  Wasser  mischbaren  or- 

40  ganischen  Losungsmittel  mit  mindestens  0,05  Mol  starker  Base  pro  Liter  Losung  gemischt  wird. 
2.  Verfahren  zum  Herstellen  eines  DL-Aminosaureamids  aus  einem  optisch  aktiven  Aminosaureamid, 

dadurch  gekennzeichnet,  daB  ein  optisch  aktives  Aminosaureamid  in  das  entsprechende  N-Benzyiiden- 
aminosaureamid  ubergefuhrt  wird,  danach  eine  Losung  des  N-Benzylidenaminosaureamids  in  einem  mit 
Wasser  mischbaren  organischen  Losungsmittel  mit  mindestens  0,05  Mol  starker  Base  pro  Liter  Losung 

45  gemischt  wird  und  das  erhaltene  DL-N-Benzylidenaminosaureamid  in  das  DL-Aminosaureamid  uberge- 
fiihrt  wird. 

3.  Verfahren  nach  Anspruch  2,  dadurch  gekennzeichnet,  daB  das  DL-N-Benzylidenaminosaureamid 
in  das  DL-Aminosaureamid  ubergefuhrt  wird,  indem  die  DL-N-Benzylidenaminosaureamid  enthaltende 
Losung  mit  Saure  auf  pH  3  bis  7  gebracht  und  anschlieBend  das  gebildete  DL-Aminosaureamidsalz  in  ei- 

50  nem  wasserigen  Medium  bei  pH  8  bis  10  in  das  DL-Aminosaureamid  ubergefuhrt  wird. 
4.  Verfahren  nach  einem  der  Anspriiche  1  bis  3,  dadurch  gekennzeichnet,  daB  die  Racemisierung  mit 

0,08  bis  1  ,0  Mol  starker  Base  pro  Liter  Losung  durchgefuhrt  wird. 
5.  Verfahren  nach  den  Anspruchen  1  bis  4,  dadurch  gekennzeichnet,  daB  die  verwendete  starke  Ba- 

se  NaOH,  KOH,  LiOH,  Ca(OH)2  oder  Tetraalkylammoniumhydroxid,  in  dem  jede  der  Alkylgruppen  unab- 
55  hangig  von  einer  der  anderen  1  bis  4  Kohlenstoffatome  enthalt,  ist. 

6.  Verfahren  nach  Anspruch  5,  dadurch  gekennzeichnet,  daB  Tetraalkylammoniumhydroxid  in  Form  ei- 
nes  basischen  lonenaustauschers  mit  freien  OH-Gruppen  verwendet  wird. 

7.  Verfahren  nach  Anspruch  1  oder  2,  dadurch  gekennzeichnet,  daB  das  verwendete  organische  Lo- 
sungsmittel  Aceton,  Methanol  oder  Athanol  ist. 

60  8.  Verfahren  nach  einem  der  Anspruche  3  bis  7,  dadurch  gekennzeichnet,  daB  die  verwendete  Saure 
Salzsaure  oder  Schwefelsaure  ist. 

9.  Verfahren  nach  einem  der  Anspruche  3  bis  8,  dadurch  gekennzeichnet,  daB  die  Saure  in  einer 
Menge  Equivalent  der  Gesamtmenge  an  Base  (Schiff'sche  Base  +  starke  Base)  verwendet  wird. 

10.  Verfahren  nach  einem  der  Anspruche  3  bis  9,  dadurch  gekennzeichnet,  daB  das  DL-Aminosaure- 
65  amid  aus  dem  entsprechenden  Salz,  unter  Verwendung  von  KOH  erhalten  wird. 
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11.  Verfahren  nach  einem  der  Anspruche  1  bis  10,  dadurch  gekennzeichnet,  daB  nach  Zusatz  der  star- 
ken  Base  die  Losung  10  Minuten  bis  24  Stunden  geruhrt  wird. 

12.  Verfahren  zum  Herstellen  einer  L-Aminosaure  durch  enzymatische  Trennung  des  entsprechenden 
DL-Aminosaureamids  mit  einem  Enzympraparat  von  Pseudomonas  putida,  in  welchem  Verfahren  auch 

5  nicht-ubergefiihrtes  D-Aminosaureamid  in  Losung  zuriickbleibt,  dadurch  gekennzeichnet,  daB  Benzal- 
dehyd  der  Losung  zugesetzt  wird,  wahrend  welches  Zusatzes  ein  Niederschlag  von  D-N-Benzyliden- 
aminosaureamid  gebildet  wird,  dieser  Niederschlag  anschliefiend  nach  Abtrennen  in  einer  Aceton-Was- 
sermischung  gelost  wird,  der  Losung  dann  0,08  bis  0,15  Mol  KOH/I  Losung  zugesetzt  werden,  die  erhal- 
tene  Losung  1  bis  20  Stunden  bei  20  bis  60°C  geruhrt  wird,  dann  Schwefelsaure  zugegeben  wird,  bis  der 

10  pH  der  Losung  5  betragt,  und  das  erhaltene  Schwefelsauresalz  des  DL-Aminosaureamids  schlieBlich 
nach  Isolieren  bei  pH  8  bis  10  in  das  DL-Aminosaureamid  ubergefuhrt  und  dieses  DL-Aminosaureamid 
wieder  verwendet  wird. 

13.  yerfahren  zum  Racemisieren  eines  optisch  aktiven  N-Benzylidenaminosaureamids,  dadurch  ge- 
kennzeichnet,  daB  das  optisch  aktive  N-Benzylidenaminosaureamid  in  einer  Hydrolysemischung  zum 

15  Herstellen  eines  D,L-Aminosaureamids  aus  dem  entsprechenden  D,L-Aminosaurenitril  racemisiert  wird, 
wobei  die  Hydrolysemischung  aus  Wasser,  einem  mit  Wasser  mischbaren  Keton  und  mindestens  0,05 
Mol  starker  Base  pro  Liter  Losung  besteht. 

Revendications 
20 

1.  Procede  de  racemisation  d'un  N-benzylidene-amide  d'amino-acide  optiquement  actif,  caracterise  en 
ce  qu'on  melange  une  solution  de  N-benzylidene-amide  d'amino-acide  au  sein  d'un  solvant  organique  mis- 
cible  avec  I'eau  avec  au  moins  0,05  mole  d'une  base  forte  par  litre  de  solution. 

2.  Procede  de  preparation  d'un  amide  de  DL-amino-acide  a  partir  d'un  amide  d'amino-acide  optique- 
25  ment  actif,  caracterise  en  ce  qu'on  convertit  un  amide  d'amino-acide  optiquement  actif  en  un  N-benzyli- 

dene-amide  d'amino-acide  correspondant,  on  melange  ensuite  une  solution  de  N-benzylidene-amide 
d'amino-acide  au  sein  d'un  solvant  organique  miscible  avec  I'eau  avec  au  moins  0,05  mole  de  base  forte 
par  litre  de  solution  et  on  convertit  le  N-benzylidene-amide  de  DL-amino-acide  resultant  en  amide  de  DL- 
amino-acide. 

30  3.  Procede  selon  la  revendication  2,  caracterise  en  ce  qu'on  convertit  le  N-benzylidene-amide  de  DL- 
amino-acide  en  amide  de  DL-amino-acide  en  portant  la  solution  contenant  le  N-benzylidene-amide  de  DL- 
amino-acide  avec  de  I'acide  a  un  pH  de  3  a  7  et  ensuite  en  convertissant  le  sel  d'amide  de  DL-amino-aci- 
de  ainsi  forme  dans  un  milieu  aqueux  a  pH  8  a  10  en  un  amide  de  DL-amino-acide. 

4.  Procede  selon  I'une  quelconque  des  revendications  1  a  3,  caracterise  en  ce  qu'on  effectue  la  rac6- 
35  misation  avec  0,08  a  1  ,0  mole  de  base  forte  par  litre  de  solution. 

5.  Procede  selon  I'une  quelconque  des  revendications  1  a  4,  caracterise  en  ce  que  ia  base  forte  est 
NaOH,  KOH,  LiOH,  Ca(OH)2  ou  I'hydroxyde  de  tetra-alkylammonium  dans  lequel  chaque  radical  alkyle 
contient  de  1  a  4  atomes  de  carbone  independamment  de  chacun  des  autres. 

6.  Procede  selon  la  revendication  5,  caracterise  en  ce  qu'on  utilise  I'hydroxyde  de  tetra-alkylammo- 
40  nium  sous  forme  d'un  echangeur  d'ions  alcalin  avec  des  groupes  OH-  libres. 

7.  Procede  selon  la  revendication  1  ou  2,  caracterise  en  ce  que  le  solvant  organique  est  I'aceione,  le 
methanol  ou  I'ethanol. 

8.  Proced§  selon  I'une  quelconque  des  revendications  3  a  7,  caracterise  en  ce  que  I'acide  utilise  est 
I'acide  chlorhydrique  ou  I'acide  sulfurique. 

45  9.  Procede  selon  I'une  quelconque  des  revendications  3  a  8,  caracterise  en  ce  qu'on  utilise  Pacide  en 
une  quantity  equivalents  au  total  de  la  base  (base  de  Schiff  +  base  forte). 

10.  Procede  selon  I'une  quelconque  des  revendications  3  a  9,  caracterise  en  ce  qu'on  obtient  I'amide 
de  DL-amino-acide  a  partir  du  sel  correspondant  en  utilisant  KOH. 

11.  Procede  selon  I'une  quelconque  des  revendications  1  a  10,  caracterise  en  ce  qu'apres  I'addition  de 
50  la  base  forte,  on  agite  la  solution  pendant  1  0  minutes  a  24  heures. 

12.  Proced6  de  preparation  d'un  L-amino-acide  par  separation  enzymatique  de  I'amide  de  DL-amino- 
acide  correspondant  avec  une  composition  d'enzyme  provenant  de  Pseudomonas  putida.  procede  dans 
lequel  on  laisse  en  solution  egalement  I'amide  de  D-amino-acide  non  converti,  caracterise  en  ce  qu'on 
ajoute  du  benzaldehyde  a  la  solution  et  pendant  cette  addition,  il  se  forme  un  precipite  de  N-benzylidene- 

55  amide  de  D-amino-acide,  ce  precipite  etant,  apres  separation,  dissous  dans  un  melange  d'acetone  et 
d'eau,  puis  on  ajoute  une  solution  de  0,08  a  0,15  mole  de  KOH/litre,  puis  on  agite  la  solution  resultante 
pendant  1  a  20  heures  a  20  k  60°C,  on  ajoute  ensuite  de  I'acide  sulfurique  jusqu'a  porter  le  pH  de  la  solu- 
tion  a  5  et  finalement,  apres  isolement  a  pH  8  a  10,  on  convertit  le  sel  resultant  d'acide  sulfurique  en  un 
amide  de  DL-amino-acide  et  on  utilise  de  nouveau  cet  amide  de  DL-amino-acide. 

60  1  3.  Proc^de  de  racemisation  de  N-benzylidene-amide  d'amino-acide  optiquement  actif,  caracterise  en 
ce  qu'on  racemise  le  N-benzylidene-amide  d'amino-acide  optiquement  actif  dans  un  melange  d'hydrolyse 
pour  preparer  un  amide  de  DL-amino-acide  a  partir  du  nitrile  de  DL-amino-acide  correspondant,  le  melan- 
ge  d'hydrolyse  consistant  en  eau,  une  cetone  miscible  avec  I'eau  et  au  moins  0,05  mole  d'une  base  forte 
par  litre  de  solution. 
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