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The  invention  relates  to  new,  optically  active  compounds  according  to  the  general  Formula  1  of 
the  formula  sheet,  or  to  salts  or  esters  of  these  compounds,  in  which  R  is  either  a  H3C-,  (CH3)3C-. 
(CH3)3C0-,  C6H5CH2-0-,  C6H5-,  o-N02C6H4-,  p-N02C6H4-  or  a  p-CH3CsH4-group.  As  appears 
from  Formula  1,  the  asterisked  carbon  atom  is  asymmetric,  so  that  the  compounds,  briefly  referrred  to 
as  derivatives  of  j3-mercaptoisobutyric  acid,  can  be  present  in  the  D-,  L-  and  DL-form. 

Though  various  of  the  compounds  in  their  racemic  form  are  new  compounds,  the  claims  are  only 
directed  to  the  optically  active  forms  and,  in  view  of  the  possible  application  of  these  compounds  (to 
which  will  be  referred  later  on)  with  respect  to  the  D-isomer,  which  is  levorotatory,  in  particular. 

The  invention  does  relate,  of  course,  to  the  salts  and  esters  of  the  compounds  according  to  the 
invention,  which  can  both  be  easily  prepared  in  a  way  known  per  se.  In  this  connection,  ammonium 
salts,  alkaline  (earth)  metal  salts  such  as  the  Na-,  K-,  Ca-,  Ba-  and  Mg-salt,  and  simple  esters  such  as 
the  lower  alkyl  esters,  are  of  particular  interest. 

The  invention  also  relates  to  a  process  for  the  preparation  of  these  new  derivatives  of  β- 
mercaptoisobutyric  acid,  which  process  is  characterized  in  that: 
(a)  starting  from  a  racemic  mixture  of  a  compound  according  to  the  general  Formula  1  of  the  formula 

sheet,  in  which  R  is  a  C6H5-  group,  then 
(b)  to  this  compound,  cinchonidine,  D(-)-2-aminobutanol-1  or  a  derivative  thereof  is  added  as 

resolving  agent, 
(c)  the  D(-)-salt  of  the  resolving  agent  formed  is  crystallized  out  and  isolated, 
(d)  if  necessary,  this  salt  is  further  purified  from  the  L-isomer  by  recrystallization, 
(e)  the  pure  D(-)-salt  is  hydrolysed  in  order  to  remove  the  resolving  agent, 
(f)  the  D(-)-S-benzoyl-β-mercaptoisobutyric  acid  thus  liberated  is  separated  and,  if  necessary, 

purified,  and 
(g)  if  desired,  the  CsHS-group  is  replaced,  in  a  way  known  per  se,  by  one  of  the  other  possible  groups 

indicated  above  for  R. 
Due  to  the  fact  that  this  separation  process  is  realized  far  best  with  a  compound  according  to 

Formula  1,  in  which  R  =  C6H5,  and  the  process  is  thus  limited  accordingly,  it  may  be  clear  that  this 
compound,  in  its  optically  active  form,  is  preferred.  An  additional  advantage  is  that  the  reaction  step  (g) 
can  be  omitted. 

As  is  well  known,  in  separating  a  racemic  mixture  its  efficiency  is  chiefly  determined  by  a  specific 
crystallization  of  the  desired  salt  formed  from  the  racemic  compound  and  the  resolving  agent. 
Therefore,  it  is  plain  that  the  choice  of  the  solvent  system  to  be  applied  may  be  of  great  importance. 

It  has  appeared  that  in  the  present  case,  where  cinchonidine  is  used  as  a  resolving  agent,  the 
above-mentioned  steps  (a)  to  (d)  inclusive  can  be  carried  out  in  a  lower  boiling  aliphatic  ketone.  By 
'lower  boiling'  is  meant  here:  having  a  boiling  point  lower  than  approximately  125°C. 

Examples  of  such  lower  boiling  aliphatic  ketones  are:  acetone,  methylethyl  ketone,  diethyl  ketone, 
methyl-n-propyl  ketone,  methyl-t-butyl  ketone  and  hexanone,  of  which  acetone  is  preferred. 

If,  on  the  other  hand,  D(-)-2-aminobutanol-1,  for  example,  was  used  as  a  resolving  agent  the 
choice  of  the  solvent  for  the  reaction  steps  (a)  to  (d)  inclusive  proved  to  be  not  quite  specific.  Examples. 
of  useful  solvents  are  1,2-dichloroethane,  ethyl  acetate  and  toluene,  of  which  toluene  is  preferred. 

In  addition  to  the  two  resolving  agents  referred  to  above,  which  are  preferred,  other  optically 
active  bases  proved  to  be  effective,  although  to  a  lesser  degree.  Examples  of  such  bases  are  @- 
naphthylethylamine  and  ephedrine.  The  use  of  other  optically  active  bases,  such  as  quinine  and 
dehydroabietylamine,  resulted  in  crystallization  of  the  undesired  isomer. 

The  compounds  according  to  the  invention  can  be  used  as  starting  compounds  for  the  preparation 
of  1-(3-mercapto-2-D-methylpropanoyl)-L-proline  and  its  derivatives,  which  are  biologically  active 
compounds  with  interesting  pharmaceutical  properties,  such  as  their  lowering  effect  on  certain  forms  of 
hypertension. 

The  preparation  of  the  racemic  mixture  of  the  compounds  can  be  effected  with  the  aid  of  reaction 
methods  which  are  usual  in  organic  chemistry. 

The  following  is  an  example  of  how  DL-S-benzoyl-β-mercaptoisobutyric  acid  was  prepared  by  the 
routes  I  and  II  indicated  on  the  formula  sheet. 

Preparation  of  DL-S-benzoyl-β-mercaotoisobutyric  acid 
(A)  by  route  I 

A  mixture  of  1.00  mol  of  methacrylic  acid  and  1.05  mol  of  thiobenzoic  acid  was  stirred  for  1  2  to  2 
hours'at  a  temperature  between  95  and  100°C  and,  after  cooling  to  approximately  40°C,  poured  out  in 
500  ml  of  hexane.  During  prolonged  cooling  to  about  20°C  the  reaction  product  crystallized  out.  This 
product  was  isolated,  washed  three  times  with  50  ml  of  hexane  in  each  case  and  dried  to  the  air.  The 
yield  of  DL-S-benzoyl-β-mercaptoisobutyric  acid  was  92%;  melting  point:  between  59.8  and  61 °C. 
(B)  by  route  // 

With  stirring,  1  mol  of  methacrylic  acid  was  added  to  1.4  mol  of  fresh-distilled  thioacetic  acid 
being  kept  under  N2  atmosphere.  To  the  extent  it  was  still  necessary  to  do  so  in  view  of  the  heat 



liberated  in  course  of  the  reaction,  the  reaction  mixture  was  heated  slowly  to  approximately  95°C 
(reflux)  and,  subsequently,  maintained  at  this  temperature  for  1  to  2  hours.  After  removing  the  excess 
thioacetic  acid  by  distillation  at  atmospheric  pressure,  crude  DL-S-acetyl-β-mercaptoisobutyric  acid 
was  obtained  by  the  process  of  vacuum  distillation  (about  135°C  at  4  mm  Hg). 

To  purify  this  crude  product,  it  was  poured  out  in  200  ml  of  hexane  and  the  product  crystallized 
out  was  filtered  off  and  dried  to  the  air.  The  yield  was  70%;  melting  point:  about  39°C  (literature: 
40----40.5°C;  Chemical  Abstracts  38,  3616). 

For  the  purpose  of  alkaline  deacetylation,  0.1  mol  of  the  pure  DL-S-acetyl-β-mercaptoisobutyric 
acid  obtained  above  was  added  at  room  temperature  to  0.3  mol  of  NaOH  dissolved  in  90  ml  of  water, 
which  was  kept  under  Nz  atmosphere. 

After  stirring  the  mixture  for  approximately  3  hours  it was  cooled  to  about  0°C,  whereupon  0.1 
mol  of  benzoyl  chloride  was  added.  After  additional  stirring  for  about  2  hours  at  a  temperature  between 
0  and  5°C  the  DL-S-benzoyl-β-mercaptoisobutyric  acid  was  obtained  by  acidifying  the  reaction  mixture 
with  hydrochloric  acid  up  to  pH < 2  and  extracting  it  by  means  of  1,2-dichloroethane.  The  crude 
product  was  purified  by  stirring  it  up  in  hexane.  The  crystalline  product  was  filtered  off  and  dried  to  air. 
The  yield  was  80%;  melting  point:  about  60°C.  If  the  removal  of  the  excess  thioacetic  acid  was 
followed  immediately  by  alkaline  hydrolysis  and  benzoylation,  the  yield  was  71.4%. 

According  to  the  invention  the  DL-S-benzoyl-β-mercaptoisobutyric  acid  prepared  in  the  way 
described  above  can  be  separated  into  its  optical  antipodes  by  means  of  the  following  steps: 
(1)  salification  with  the  resolving  agent 
(2)  recrystallisation  of  the  salt  thus  formed 
(3)  removal  of  the  resolving  agent,  as  a  result  of  which  the  D(-)-isomer  is  liberated 
(4)  recrystallisation,  if  necessary,  of  the  liberated  D(-)-isomer. 

The  following  examples  may  serve  to  illustrate  the  process  according  to  the  invention. 

1.  Separation  of  DL-S-benzoyl-β-mercaptoisobutyric  acid  by  means  of  cinchonidine 
(1)  Salification  with  cinchonidine 

294.5  g  (=1  mol)  of  cinchonidine  were  added  to  5,100  ml  of  acetone  and  the  mixture  was 
heated  to  45-50°C.   To  this  mixture  224  g  (=1  mol)  of  DL-S-benzoyl-β-mercaptoisobutyric  acid  were 
added.  The  solution  obtained  was  additionally  heated  to  approximately  60°C  (reflux  temperature)  and 
maintained  at  that  temperature  for  about  half  an  hour.  The  solution  was  then  cooled,  with  stirring,  to 
about  20°C.  The  stirring  at  room  temperature  was  continued  overnight  and,  the  morning  after,  the 
precipitated  cinchonidine  salt  of  D(-)-S-benzoyl-β-mercaptoisobutyric  acid  was  filtered  off  and  washed 
three  times  with  acetone.  The  yield  was  233  g  =  45%. 
(2)  Recrystallisation  of  the  cinchonidine  salt 

The  233  g  of  cinchonidine  salt  obtained  above  were  added  to  2,300  ml  of  acetone,  after  which 
the  temperature  of  the  mixture  was  raised  to  approximately  60°C  (reflux  temperature).  As  the  solution 
was  not  clear,  it  was  filtered.  The  filtrate  was  cooled  to  about  20°C  and  allowed  to  stand  one  night.  The 
morning  after,  the  salt  was  filtered  off  and  washed  three  times  with  50  ml-portions  of  acetone.  The 
yield  was  151.5  g  =  65%.  This  purification  step  had  to  be  repeated  twice  before  the  salt  crystallized  out 
was  sufficiently  pure,  id  est,  before  it  possessed  an  [@]D≥  -96°  (1  %  in  96%  ethanol). 
(3)  Liberation  of  the  D(-)-isomer  from  the  cinchonidine  salt 

With  stirring,  260  ml  of  hydrochloric  acid,  800  ml  of  1,2-dichloroethane  and  520  g  of  the 
cinchonidine  D(-)-salt  prepared  according  to  (1)  and  (2)  were  added  to  2,300  ml  of  water.  The  mixture 
was  stirred  for  half  an  hour.  The  organic  layer  was  separated,  the  water  layer  was  extracted  twice  with 
200  ml-portions  of  dichloroethane  and  the  organic  layers  were  combined  to  form  one  organic  phase. 

This  organic  phase  was  dried  by  means  of  magnesium  sulphate.  After  evaporation  of  the  solvent 
200  g  (=  approximately  90%)  of  crude  D(-)-S-benzoyl-β-mercaptoisobutyric  acid  with  an  [@]D  =  - 4 0 °  
(1%  in  96%  ethanol)  remained. 
(4)  Recrystallisation  of  the  liberated  D(-)-isomer 

198  g  of  the  crude  product  obtained  by  the  process  (3)  were  added  to  1,300  ml  of  cyclohexane, 
after  which  the  mixture  was  heated  until  all  the  salt  had  dissolved  (about  70°C).  The  solution  was 
filtered  by  passing  it  through  a  pre-heated  filter  and  the  filter  was  washed  three  times  with  warm 
cyclohexane  (25  ml-portions). 

The  filtrate  was  cooled  slowly  to  approximately  10°C,  after  which  the  mixture  was  stirred  at  this 
temperature  for  about  1  hour.  The  precipitated  D(-)-S-benzoyl-β-mercaptoisobutyric  acid  was  filtered 
off  and  washed  three  times  with  50  ml-portions  of  cyclohexane. 

The  yield was  167  g  =  85%;  melting  point:  67.6-68.7°C;  [@]D  = -45.1  °  (1  %  in  96%  ethanol). 
In  connection  with  the  yields  mentioned  above  it  should  be  noted  that  from  the  various  mother 

liquors  and  filtrates  there  resulted  a  recovery  amounting  to  35%  of  the  racemic  acid  started  from.  As 
this  acid  can  be  reused,  this  means  that  the  reaction  steps  referred  to  under  (1)  and  (2)  lead  in  fact  to 
higher  yields. 

Moreover,  the  cinchonidine  could  be  recovered  quantitatively. 



2.  Separation  of  DL-S-benzoyl-β-mercaptoisobutyric  acid  by  means  of  D(-)-2-aminobutanol-1 
(1)  Salification  with  D(-)-2-aminobutanol-1 

With  stirring,  a  solution  of  224  g  of  DL-S-benzoyl-β-mercaptoisobutyric  acid  was  prepared  at 
room  temperature  in  3,000  ml  of toluene.  Stirring  all  the  time,  89.2  g  of  D(-)-2-aminobutanol-1  were 
added  to  the  solution,  the  temperature  rising  to  about  30°C.  Some  seed  crystals  were  added,  after 
which  the  mixture  was  stirred  slowly  for  another  4  hours  in  order  to  allow  the  desired  salt  to  crystallize 
out  completely.  Meanwhile,  the  temperature  had  dropped  to  approximately  20°C.  The  salt  was  filtered 
off  and  washed  three  times  with  50  ml-portions  of  toluene. 

After  drying,  the  yield  was  114  g  =  about  36%  [@]D=-31  ( 1 %   in  96%  ethanol). 
(2)  Recrystallization  of  the  2-aminobutanol-1-salt 

110  g  of  the  114  g  of  salt  obtained  above  were  added  to  1,100  ml  of  toluene,  and  the 
temperature  of  the  mixture  was  increased  to  between  70  and  75°C  in  order  to  dissolve  the  salt 
completely.  The  solution  was  then  cooled  slowly.  Some  seed  crystals  were  added  at  a  temperature  of 
about  60°C.  The  crystallization  process  started  at  a  temperature  between  55  and  58°C.  The  mixture 
was  then  further  cooled  to  approximately  20°C,  after  which  the  salt  was  filtered  off  and  washed  three 
times  with  45  ml-portions  of  toluene. 

After  drying,  the  yield  was  97.5  g  =  about  88%;  [@]D =-34.5°  (1  %  in  96%  ethanol). 
(3)  Liberation  of  the  D(-)-isomer  from  the  2-aminobutanol-1-salt 

With  stirring,  50  ml  of  hydrochloric  acid,  200  ml  of  ether  and  the  97.5  g  of  2-aminobutanol-1-salt 
mentioned  above  were  added  to  150  ml  of  water.  The  mixture  was  stirred  for  15  minutes.  The  organic 
layer  was  separated,  the  water  layer  was  extracted  twice  with  ether  and  the  organic  layers  were 
combined  to  form  one  organic  phase. 

This  organic  phase  was  dried  with  magnesium  sulphate  and  evaporated.  The  yield  was  68.2  g  = 
about  97.5%;  [@]D=-43°  (1%  in  96%  ethanol).  In  this  case  the  purity  of  the  D(-)-S-benzoyl-β- 
mercaptoisobutyric  acid  sufficed  to  render  recrystallization  (the  4th  reaction  step)  superfluous. 

Besides  D(-)-2-aminobutanol-1  itself,  a  derivative  thereof,  such  as  optically  active  2-benzyl- 
aminobutanol-1,  can  be  used  as  a  resolving  agent. 

The  undesirable  L-isomer  could  be  returned  to  the  racemic  starting  material  by  racemization,  the 
process  according  to  the  invention  thus  being  made  more  attractive  from  the  economic  point  of  view. 
This  can  be  done,  for  example,  by  heating  the  acid  chloride  of  the  L-isomer  followed  by  hydrolysis  and 
isolation  of  the  racemic  acid. 

For  the  preparation  of  the  remaining  seven  compounds  referred  to  in  the  opening  paragraph  of 
this  application,  one  starts  from  the  pure  D(-)-S-benzoyl-β-mercaptoisobutyric  acid  obtained  above,  in 
which  the  benzoyl  group  is  replaced  by  one  of  the  other  protective  groups  mentioned  in  the  said 
opening  paragraph.  This  can  be  realized  by  debenzoylating  the  benzoyl  compound  in  a  way  known  per 
se,  and  acylating  it  again  with  the  desired  group. 

An  example  of  such  a  deacylating  process  followed  by  acylating  with  the  desired  group  is 
represented  in  route  II  described  above,  in  which  the  acetyl  group  being  originally  present  was  replaced 
by  a  benzoyl  group.  Another  example  is  the  replacement,  described  hereinafter,  of  a  benzoyl  group  by  a 
pivaloyl  group: 
(a)  Methanolysis  of  D(-)-S-benzoyl-β-mercaptoisobutyric  acid 

22.4  g  (0.10  mol)  of  S-benzoyl-β-mercaptoisobutyric  acid  having  an  [@]20D=-45°  (1%  in  96% 
ethanol)  were  dissolved  in  150  ml  of  dry  methanol.  The  solution  was  cooled  to  0°C  and,  meanwhile, 
the  air  above  the  solution  was  replaced  by  nitrogen.  An  amount  of  13.5  g  (0.25  mol)  of  sodium 
methoxide  was  added  in  doses  at  0°C.  The  mixture  was  stirred  for  1.5  hours  at  0°C  under  nitrogen 
atmosphere.  When  the  debenzoylation  was  complete  (checked  by TLC  using  silica  gel;  elution  agent: 
dichloroethane/acetone/formic  acid  in  the  ratio  of  18:2:0.25)  9.01  g  (0.15  mol  or  8.59  ml)  of  glacial 
acetic  acid  (content  100%)  were  added  to  the  mixture.  The  methanol  was  largely  removed  by 
distillation  under  reduced  pressure  and  200  ml  of  water  were  added  to  the  residue.  The  pH  of  the 
resulting  solution  was  8 - 9 .  

To  remove  the  methyl  benzoate  the  solution  was  extracted  3  times  with  50  ml-portions  of 
methylene  chloride.  Then,  the  remainder  of  methanol  was  removed  under  reduced  pressure  from  the 
water  layer,  which  was  further  acidified  to  pH <  1  by  the  addition  of  concentrated  hydrochlorid  acid. 
Extraction  with  methylene  chloride  (three  50  ml-portions),  washing  the  combined  organic  phases  with 
a  saturated  solution  of  sodium  chloride  (two  25  ml-portions)  and  drying  by  means  of  magnesium 
sulphate  yielded,  after  removal  of  the  solvent,  11.4  g  (95%)  β-mercaptoisobutyric  acid  ([@]20D  -23.9° ;  
1%  in  96%  ethanol)  in  the  form  of  a  colourless  clear  liquid. 
(b)  Pivaloylation  of  A-mercaptoisobutyric  acid 

Under  nitrogen  atmosphere  8.1  g  (0.20  mol)  of  sodium  hydroxide  were  dissolved  in  61  ml  of 
water.  Subsequently,  12.0  g  (0.10  mol)  of  A-mercaptoisobutyric  acid  ([@]20D  -23.9°;  1%  in  96%  ethanol) 
were  dissolved  at  a  temperature  of  0°C  and  at  this  temperature,  12.3  g  of  pivaloyl  chloride  were  added 
in  an  hour's  time.  The  mixture  was  stirred  until  the  pivaloylation  process  had  been  completed  (checked 
by  TLC  using  silica  gel;  elution  agent:  dichloroethane/acetone/formic  acid  in  the  ratio  of  18:2:0.25). 

The  process  proved  to  take  approximately  one  hour.  The  reaction  mixture  was  acidified,  using 
concentrated  hydrochloric  acid,  to  pH  <  3  and  extracted  with  dichloroethane  (three  100  ml-portions). 



The  combined  organic  phases  were  washed  with  small  quantities  of  a  saturated  solution  of  sodium 
chloride,  dried  by  means  of  magnesium  sulphate  and  evaporated  under  reduced  pressure.  A  yield 
amounting  to  20.3  g  of  crude  product  was  obtained  which,  after  heating  for  the  purpose  of  rendering  it 
oily,  was  poured  out  into  1  litre  of  n-hexane.  The  solution  was  cooled  to  0°C.  With  stirring,  seed 
crystals  were  added.  The  crystallized  pivaloyl  compound  was  isolated  on  a  Buchner  funnel,  washed 
with  hexane  and  dried.  A  yield  of  19.4  g  (=95%)  of  D(-)S-pivaloyl-β-mercaptoisobutyric  acid,  melting 
point  51-52°C;  [@]D=-44.7°  (1%  in  96%  ethanol) was  obtained. 

Instead  of  using  an  acid  chloride  the  acylating  process  can  also  be  carried  out  with  an  anhydride. 
Thus,  D(-)-S-acetyl-β-mercaptoisobutyric  acid  was  obtained  by  adding  12.0  g  of  acetic  anhydride 

to  12  g  of  D(-)-β-mercaptoisobutyric  acid  prepared  according  to  process  (a),  which,  working  according 
to  process  (b)  yielded,  after  a  reaction  time  of  one  hour,  16.0  g  of  a  colourless  oil.  Recrystallization  from 
n-hexane  at  -30°C  resulted  in  a  yield  of  14.4  g  (= 89%)  product  having  an  nO =  1.4886  and 
[@]D=-46.6°  (1%  in  96%  ethanol). 

The  table  to  follow  exhibits  the  yields  and  physical  constants  for  the  various  compounds  of  the 
invention  (Formula  1  of  the  formula  sheet). 

All  products  were  spectroscopically  pure  (NMR  and  IR).  The  retention  of optical  activity  is  proved, 
i.a.,  by  the  fact  that  debenzoylation  and  rebenzoylation  of  the  starting  compound  D(-)-S-benzoyl)-β- 
mercaptoisobutyric  acid  resulted  in  a  product  having  almost  the  same  [@]D  as  the  starting  compound. 

1.  Optically  active  compounds,  especially  in  the  D(-)  form,  of  formula 

in  which  R  is  either  a  H3C-,  (CH3)3C-,  (CH3)3C0-,  C6H5CH20-,  C6H5 -,  o-N02C6H4-,  p- 
N02C6H4-  or  a  p-CH3C6H4-group,  or  salts  or  esters  thereof. 

2.  Compounds  according  to  claim  1,  in  which  R  =  C6H5. 
3.  Process  for  preparing  the  compounds  according  to  claim  1,  characterized  in  that 

(a)  starting  from  a  racemic  mixture  of  a  compound  of  formula 

in  which  R  is  a  C6H 5-  group,  then 
(b)  to  this  compound,  cinchonidine,  D(-)-2-aminobutanol-1  or  a  derivative  thereof  is  added  a s  

resolving  agent, 



(c)  the  D(-)-salt  of  the  resolving  agent  formed  is  crystallized  out  and  isolated, 
(d)  if  necessary,  this  salt  is  further  purified  from  the  L-isomer  by  recrystallization, 
(e)  the  pure  D(-)-salt  is  subjected  to  an  acid  hydrolysis  process,  in  order  to  remove  the  resolving 

agent, 
(f)  the  D(-)-S-benzoyl)-β-mercaptoisobutyric  acid  thus  liberated  is  separated  and,  if  necessary, 

purified,  and 
(g)  if  desired,  the  C6H5-group  is  replaced,  in  a  way  known  per  se,  by  one  of  the  other  possible  groups 

indicated  in  claim  1  for  R. 
4.  Process  according  to  claim  3,  characterized  in  that  the  resolution  is  carried  out  with 

cinchonidine  and  acetone. 
5.  Process  according  to  claim  3,  characterized  in  that  the  resolution  is  carried  out  with 

D(-)-2-aminobutanol-1  and  toluene. 

1.  Composés  optiquement  actifs,  en  particulier  sous  la  forme  D(-),  caractérisés  en  ce  qu'ils 
comprennent  les  composés  de  formule 

dans  laquelle  R  est  un  groupe  H3C-,  (CH3)3C-,  (CH3)3CO-,  C6H5CH20-,  C6H5-,  o-N02C6H4-, 
P-NOZCgH4  ou  p-CH3C6H4-,  et  les  sels  et  esters  de  ceux-ci. 

2.  Composés  selon  la  revendication  1,  caractérisés  en  ce  que  R  est  C5H6. 
3.  Procédé  de  préparation  des  composés  de  la  revendication  1,  caractérisé  en  ce  que: 

(a)  on  part  d'un  mélange  racémique  d'un  composé  de  formule 

dans  laquelle  R  est  un  groupe  C6H5-,  puis 
(b)  on  ajoute  à  ce  composé,  en  tant  qu'agent  de  résolution,  de  la  cinchonidine,  du  D(-)-2- 

aminobutanol-1  ou  un  dérivé  de  cette  dernière  substance, 
(c)  le  sel  D(-)  de  l'agent  de  résolution  ainsi  formé  est  séparé  par  cristallisation  et  isolé, 
(d)  si  nécessaire,  ce  sel  est  encore  purifié  de  l'isomère  L  par  recristallisation, 
(e)  le  sel  D(-)  pur  est  soumis  à  un  processus  d'hydrolyse  acide  pour  éliminer  l'agent  de  résolution, 
(f)  l'acide  D(-)-S-benzoyl-bêta-mercaptoisobutyrique  ainsi  libéré  est  séparé  et,  si  nécessaire,  purifié, 

et 
(g)  si  désiré,  le  group  C6H5-  est  remplacé,  d'une  manière  en  soi  connue,  par  l'un  des  autres  groupes 

possibles,  mentionnés  dans  la  revendication  1,  pour  R. 
4.  Procédé  selon  la  revendication  3,  caractérisé  en  ce  que  la  résolution  est  effectuée  avec  de  la 

cinchonidine  et  de  l'acétone. 
5.  Procédé  selon  la  revendication  3,  caractérisé  en  ce  que  la  résolution  est  effectuée  avec  du 

D(-)-2-aminobutanol-1  et  du  toluène. 

1.  Optisch  aktive  Verbindungen,  insbesondere  in  der  D(-)Form,  der  Formel 

in  der  R  entweder  eine  H3C-,  (CH3)3C-,  (CH3)3C0-,  C6H5CH2O-,  C6H5-,  o-N02C6H4-,  p- 
N02C6H4-  oder  eine  p-CH3CsH4-Gruppe  ist,  oder  Salze  oder  Ester  dieser  Verbindungen. 

2.  Verbindungen  nach  Anspruch  1  in  der  R  =  C8H5. 
3.  Verfahren  zur  Herstellung  der  Verbindungen  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass 

(a)  von  einer  racemischen  Mischung  von  einer  Verbindung  der  Formel 



in  der  R eine  C6H5-  Gruppe  ist,  ausgegangen  wird, 
(b)  dieser  Verbindung  Cinchonidin,  D(-)-2-Amino-butanol-1  oder  eines  dessen  Derivate  als  Trenn- 

mittel  zugegeben  wird, 
(c)  das  gebildete  D(-)-Salz  des  Trennmittels  auskristallisiert  und  isoliert  wird, 
(d)  dieses  Salz  nötigenfalls  durch  Umkristallisation  weiter  von  dem  L-Isomer  gereinigt  wird, 
(e)  das  reine  D(-)-Salz  zur  Entfernung  des  Trennmittels  einer  Säurehydrolyse  unterzogen  wird, 
(f)  die  auf  diese  Weise  frei  gemachte  D(-)-S-Benzoyl-ß-  Merkaptoisobuttersäure  ausgescheiden  und 

nötigenfalls  gereinigt  wird  und 
(g)  die  C6H5-Gruppe,  wenn  erwünscht,  auf  eine  an  sich  bekannte  Weise  durch  eine  der  anderen  im 
Anspruch  1  für  R  angegebenen  Gruppen  ersetzt  wird. 

4.  Verfahren  nach  Anspruch  3,  dadurch  gekennzeichnet,  dass  die  Trennung  mit  Cinchonidin  und 
Aceton  durchgeführt  wird. 

5.  Verfahren  nach  Anspruch  3,  dadurch  gekennzeichnet,  dass  die  Trennung  mit  D(-)-2- 
Aminobutanol-1  und  Toluol  durchgeführt  wird. 
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