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Description 

This  invention  is  concerned  with  a  compound  of  structural  formula  I: 

5 

IV 

or  an  opninaimoiogicany  acceptable  salt  thereof,  wherein  Ri,  R2  R3  R4  anc|  n  are  as  hereinafter  defined. This  compound  of  structural  formula  I  can  be  used  for  treating  elevated  intraocular  pressure  and  the  disease 20  states  associated  therewith,  such  as  glaucoma,  by  topical  ocular  administration 
The  invention  is  also  concerned  with  ophthalmic  formulations  of  a  compound  of  structural  formula  I,  and 

processes  for  preparing  such  compounds. 

to 
Background  of  the  Invention 

Glaucoma  is  an  ocular  disorder  associated  with  elevated  ocular  pressures  which  are  too  high  for  normal function  and  may  result  in  irreversible  loss  of  visual  function.  If  untreated,  glaucoma  may  eventually  lead  to 30  blindness.  Ocular  hypertension,  i.e.,  the  condition  of  elevated  intraocular  pressure  without  optic  nerve  head 
damage  or  characteristic  glaucomatous  visual  field  defects,  is  now  believed  by  many  ophthalmologists  to 
represent  the  earliest  phase  of  glaucoma. 

Many  of  the  drugs  formerly  used  to  treat  glaucoma  proved  not  entirely  satisfactory.  Indeed,  few  advances 
were  made  in  the  treatment  of  glaucoma  since  pilocarpine  and  physostigmine  were  introduced.  Only  recently 35  have  clinicians  noted  that  a  few  p-adrenergic  blocking  agents  are  effective  in  reducing  intraocular  pressure. While  many  of  these  agents  are  effective  in  reducing  intraocular  pressure,  they  also  have  other  characteristics, 
e.g.  local  anesthetic  activity,  that  are  not  acceptable  for  chronic  ocular  use. 

(S)-1-tert.-butylamino-3-[(4-morpholino-1,2,5-thiadiazol-3-yl)oxy]-2-propanol,  a  P-adrenergic  blocking  agent, was  found  to  reduce  intraocular  pressure  and  to  be  devoid  of  many  unwanted  side  effects  associated  with fO  pilocarpine  and,  in  addition,  to  possess  advantages  over  many  other  p-adrenergic  blocking  agents,  e.g.  to  be devoid  of  local  anesthetic  properties,  to  have  a  long  duration  of  activity,  and  to  display  minimal  tolerance. 
However,  known  P-adrenergic  blocking  agents  have  not  been  shown  to  demonstrate  any  meaningful 

oculoselectivity  and,  in  spite  of  the  low  dose  normally  required  for  ocular  administration,  manifest  their  p- blocking  properties  in  extra-ocular  tissue,  especially  the  pulmonary  and  cardiovascular  systems  to  such  an (5  extent  that  they  should  not  be  administered  to  patients  with  pulmonary  or  cardiovascular  ailments. 
Now,  with  the  present  invention  there  are  provided  compounds,  with  pronounced  oculoselective  p-blocking 

properties  with  little  or  no  liability  by  way  of  extra-ocular  p-blocking  activity;  ophthalmic  formulations  of  those 
compounds;  methods  of  treating  elevated  intraocular  pressure  with  those  compounds  and  their  ophthalmic formulations  and  processes  for  preparation  of  those  compounds. 

iO 

ueiaiiea  uescnpuon  ot  tne  invention 

<5  One  embodiment  of  this  invention  is  the  novel  compound  of  structural  formula  I: 
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or  an  ophthalmologically  acceptable  salt  thereof,  wherein: 
30  R1  is  Chalky!,  either  straight  or  branched  chain,  especially  isopropyl  or  tertiary  butyl; 

R2  is  C^alkyl,  either  straight  or  branched  chain,  especially  methyl; 
R3is  1)  hydrogen, 

2)  Ci^alkyl,  either  straight  or  branched  chain, 
3)  C^alkoxy,  either  straight  or  branched  chain, 

35  4)  halo,  such  as  fluoro,  chloro,  bromo  or  iodo,  especially  fluoro  or  chloro,  or 
5)  cyano; 

R4  is  hydrogen  or  Chalky!;  and 
n  is  1  -  5,  to  form  a  straight  or  branched  chain  alkylene;  especially  -(CH2)2-- 

40  For  treatment  of  elevated  intraocular  pressure  it  is  preferred  that  R1  is  t-butyl  or  isopropyl  and  R3  is 
hydrogen.  It  is  further  preferred  that  n  is  2. 

The  ophthalmologically  acceptable  salts  of  the  compounds  of  this  invention  include  those  prepared  from 
inorganic  acids  such  as  hydrochloric,  and  those  formed  from  organic  acids  such  as  maleic  acid,  citric  acid, 
pamoic  acid,  pyruvic  acid,  f  umaric  acid,  oxalic  acid,  tartaric  acid  or  the  like. 

45  All  of  the  novel  compounds  of  this  invention  are  propan-2-ol-3-amines  in  which  the  2-carbon  carrying  the 
hydroxyl  group  is  asymmetric  giving  rise  to  (R)-  and  (S)-enantiomers  with  respect  to  that  asymmetric  center. 

Either  enantiomer  or  mixtures  of  the  (S)-and  (R)-enantiomers  such  as  the  racemic  mixtures  are  useful  in 
treating  elevated  intraocular  pressure  and  each  form  a  part  of  this  invention. 

If  R4  is  other  than  hydrogen,  i.e.,  C^alkyl,  a  second  asymmetric  carbon  is  introduced  and  it  too  has  (S)-  and 
50  (R)-enantiomeric  forms,  and  the  hydroxyl  group  and  the  R4  group  can  be  threo  or  erythro  oriented. 

Also,  substituents  R1,  R2,  R3,  and  -(C„H2n)-  may  themselves  be  capable  of  isomerism.  This  invention  includes 
all  of  the  possible  isomers  and  all  of  the  possible  mixtures  comprising  two  or  more  of  those  isomers 
contributed  by  R1,  R2,  R3  and  (CnH2J-. 

A  second  embodiment  of  this  invention  are  novel  processes  for  preparing  the  above  described  novel 
55  compounds.  One  process  is  depicted  by  the  following  reaction  scheme: 

-  60 

65 

3 
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I  he  oxazolidine  ring  is  opened  by  treating  it  with  a  dilute  mineral  acid,  especially  about  0.1  N  HCI  optionally  in 
the  presence  of  a  buffering  agent  such  as  sodium  acetate,  or  the  like,  at  about  5°C  to  30°  C,  preferably  room 25  temperature  for  about  3  to  10  hours. 

After  isolating  the  free  base,  it  may  be  converted  to  an  acid  addition  salt,  if  desired,  by  dissolving  it  in  an 
inert  organic  solvent  such  as  ether,  adding  a  solution  of  the  acid  in  an  inert  organic  solvent,  and  collecting  the 
precipitated  salt. 

Another  process  particularly  useful  for  preparing  the  compounds  wherein  R4  is  lower  alkyl  is  depicted  as 30  follows: 

35 

95 

l  he  phenol  and  the  1-bromoalkyl-oxirane  are  stirred  together  in  an  ethereal  solvent  such  as  1,2-dimeth- 
50  oxyethane,  diglyme,  THF  or  the  like  for  48  to  98  hours,  preferably  about  72  hours.  The  resulting  phenoxym- 

ethyloxirane  is  then  treated  with  an  amine  of  formula  R1NH2  in  water  at  about  80  to  100°C,  preferably  reflux 
temperature  for  about  3  to  7  hours. 

Another  process  is  particularly  useful  for  preparing  the  compounds  wherein  R4  is  lower  alkyl  and  the  (S)(S)- 
diastereomer  is  desired.  The  process  is  depicted  as  follows: 

55 

75 
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The  first  step  is  conducted  by  warming  the  phenol  and  sodium  hydride  in  DMSO  at  about  50  -  70°  C  followed 
30  by  addition  of  the  mesyloxymethyloxazolidin-2-one  and  aging  at  50  -  70°  for  about  2-5  hours. 

The  isolated  phenoxymethyloxazolidin-2-one  is  then  heated  at  about  80  -  100°  C  for  about  18  to  36  hours  in 
lower  alkanolic  aqueous  caustic  such  as  sodium  or  potassium  hydroxide. 

A  unit  dose  comprises  about  0.001  to  5.0  mg,  preferably  about  0.005  to  2.0  mg,  and  especially  about  0.05  to 
1.0  mg  of  active  compound  per  eye.  Multiple  unit  doses  are  administered  as  needed  to  achieve  and  maintain  a 

35  normotensive  or  close  to  normotensive  ocular  condition. 
Some  of  the  compounds  of  structure  I  are  generically  disclosed  in  U.S.  Patent  3  872  147  and  British  Patent  1 

280  848.  Any  hydroxyalkyiphenyl-8-blockers  that  are  specifically  known,  are  known  primarily  as  intermediates 
in  the  synthesis  of  the  corresponding  ethers.  They  are  also  known  to  have  weak  B-blocking  properties  on 
cardiovascular  and  pulmonary  B-receptors.  However,  with  this  invention  it  has  been  discovered  in  the  ortho 

40  oriented  hydroxyalkylphenyl-p-blockers  that  surprisingly  if  R2  is  para  to  the  traditional  B-blocker  side  chain  and 
is  lower  alkyl,  especially  methyl,  the  compounds  are  outstandingly  selective  in  producing  an  ocular  effect,  i.e. 
reducing  elevated  intraocular  pressure  while  having  only  minimal  effect  on  extraocular  tissue. 

On  the  other  hand  if  R2  is  hydrogen,  the  compounds  are  essentially  inactive  or  much  less  active  at 
reasonable  dose  levels  in  reducing  intraocular  pressure. 

45  The  relative  activities  discussed  above  are  clearly  depicted  in  Table  I.  Compounds  2,  4  and  6  have  -CH3 
groups  (R2)  in  the  para  position  and  show  excellent  lowering  of  intraocular  pressures  in  the  a-chymotrypsinized 
rabbit  model  after  topical  application  of  0.1  %  and  0.5  %  solutions  of  the  drug. 

Compounds  1  and  3,  on  the  other  hand,  without  the  para-alkyl  group  are  essentially  ineffective  and 
compound  5  is  only  slightly  effective  in  lowering  intraocular  pressure  in  a-chymotrypsinized  rabbits. 

50 

a-Chymotrypsinized  Rabbit  Model  Test  Procedure: 

55  Rabbits  are  anesthetized  with  intravenous  ketamine  (18-25  mg/kg).  The  right  eye  is  proptosed  and  alpha- 
chymotrypsin  (50  UAE,"  Pharmacopee  francaise)  dissolved  in,  200  ui  of  sterile  saline  (0.9  %  NaCI)  is  injected 
through  the  pupil  into  the  posterior  chamber  using  an  S-curved  30  gauge-needle.  During  the  injection,  the  tip 
of  the  needle  is  swept  across  the  posterior  chamber  to  distribute  the  enzyme.  After  removing  the  needle,  the 
eyes  are  treated  with  1  or  2  drops  of  an  antibiotic  (Triantibiotique  (R),  M.S.D.-  Chibret,  or  chloramphenicol, 

60  M.S.D.-Chibret).  Rabbits  subsequently  showing  severe  eye  inflammation  are  discarded.  The  IOP  of  the 
operated  animals  are  checked  after  approximately  four  weeks  and  animals  with  an  elevated  pressure  of  30  mm 
Hg  or  more  are  used  at  least  one  month  after  injection  of  the  enzyme.  Group  mean  IOP  of  injected  rabbits  is 
greater  than  40  mm  HG,  i.e.  approximately  20  or  more  mm  Hg  above  the  value  observed  in  normal,  untreated 
rabbit  eyes. 

65  The  results  are  expressed  as  mean  ±  standard  deviation  in  mm  Hg  and  are  the  change  in  IOP  from  the 

5 
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testing  level  measured  just  prior  (t0)  to  administration  of  test  substance  or  vehicle.  The  significance  of  the  data 
is  determined  as  the  difference  from  the  t0  value  using  Dunnett's  "t"  test. 
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ine  results  are  as  described  in  Table  I. 

Table  l 

R2 

b 

UH3 

-C-CH3 
I 
CH3 

CH3 

-C-CH3 
I 
CH3 

CH3 
I 

-CHCH3 

CH3 
I 

-CHCH3 

CH3 
I 

-CHCH3 

CH3 
I 

-CHCH3 

R4 

H 

Stereo-  a-CMTO) 
chem  mm  Hg/conc. 

(S)-  0.6/0.5  % 

CH3 

n 

CH3 

CH3 

H  (S)-  8.6/0.5  % 

7.50/0.1  o/o 

■CH3  erythro-  1.2/0.5  o/0 

CH3  erythro-  8.0/0.5  o/0 
5.3/0.1  o/o 

CH3  threo-  4.7/0.5  o/o 

CH3  threo-  8.2/0.5  o/0 

(1)  lowering  of  intraocular  pressure  in  mm  of  Hg  in  a-chymotrypsinized  rabbit/concentration  of  test  substance 
(w/v) 

A  third  embodiment  of  this  invention  is  the  novel  ophthalmic  formulations  comprising  one  of  the  novel 
compounds  as  active  ingredient.  The  ophthalmic  composition  of  this  invention  may  be  in  the  form  of  a  solution, 
suspension,  ointment,  gel  or  solid  insert  and  contains  about  0.01  to  5  %  and  especially  about  0.5  to  2  °/o  by 
weight  of  medicament.  Higher  concentrations  as,  for  example  about  10  %  or  lower  concentrations  can  be 
employed. 

The  pharmaceutical  preparation  which  contains  the  compound  may  be  conveniently  admixed  with  a  nontoxic 
pharmaceutical  organic  carrier,  or  with  a  non-toxic  pharmaceutical  inorganic  carrier.  Typical  of  pharmaceuti- 
cally  acceptable  carriers  are,  for  example,  water,  mixtures  of  water  and  water-miscible  solvents  such  as  lower 
alkanols  or  aralkanols,  vegetable  oils,  polyalkylene  glycols,  petroleum  based  jelly,  ethyl  cellulose,  ethyl  oleate, 
carboxymethylcellulose,  polyvinylpyrrolidone,  isopropyl  myristate  and  other  conventionally  employed  accep- table  carriers.  The  pharmaceutical  preparation  may  also  contain  non-toxic  auxiliary  substances  such  as 
emulsifying,  preserving,  wetting  agents,  bodying  agents  and  the  like,  as  for  example,  polyethylene  glycols  200, 
300,  400  and  600;  carbowaxes  1,000,  1,500,  4,000,  8,000  and  10,000;  antibacterial  components  such  as  quaternary 
ammonium  compounds,  phenylmercuric  salts  known  to  have  cold  sterilizing  properties  and  which  are  non- 
injurious  in  use,  thimerosal,  methyl  and  propyl  paraben,  benzyl  alcohol,  phenyl  ethanol;  buffering  ingredients 
such  as  sodium  chloride,  sodium  borate,  sodium  acetates,  gluconate  buffers;  and  other  conventional 
ingredients  such  as  sorbitan  monolaurate,  triethanolamine,  oleate,  polyoxyethylene  sorbitan  monopalmitylate, 
dioctyl  sodium  sulfosuccinate,  monothioglycerol,  thiosorbitol,  ethylenediamine  tetracetic  acid,  and  the  like. 
Additionally,  suitable  ophthalmic  vehicles  can  be  used  as  carrier  media  for  the  present  purpose  including 
conventional  phosphate  buffer  vehicle  systems,  isotonic  boric  acid  vehicles,  isotonic  sodium  chloride  vehicles, 
isotonic  sodium  borate  vehicles  and  the  like.  The  pharmaceutical  preparation  may  also  be  in  the  form  of  a  solid 
insert.  For  example,  one  may  use  a  solid  water  soluble  polymer  as  the  carrier  for  the  medicament.  The  polymer 
used  to  form  the  insert  may  be  any  water  soluble  non-toxic  polymer,  for  example,  cellulose  derivatives  such  as 
methylcellulose,  sodium  carboxymethyl  cellulose,  (hydroxyloweralkyl  cellulose),  hydroxyethyl  cellulose, 
hydroxypropyl  cellulose,  hydroxypropylmethyl  cellulose;  acrylates  such  as  polyacrylic  acid  salts,  ethylacryla- 

> 
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tes,  polyac.-yiamides;  natural  products  such  as  gelatin,  alginates,  pectins,  tragacanth,  karaya,  chondrus,  agar, 
acacia;  the  starch  derivatives  such  as  starch  acetate,  hydroxyethyl  starch  ethers,  hydroxypropyl  starch,  as  well 
as  other  synthetic  derivatives  such  as  polyvinyl  alcohol,  polyvinyl  pyrrolidone,  polyvinyl  methyl  ether, 
polyethylene  oxide,  neutralized  carbopol  and  xanthan  gum,  and  mixtures  of  said  polymers. 

5  

Example  1 

10  (S)-2-(3-((1  ,1  -dimethy1ethy1)amino)-2-hydroxvpropoxy)-5-methyi-benzeneethanol  maleate 

Step  A:  Preparation  of  2-(2-hydroxv-5-methylphenvl)-ethanol 

A  solution  of  8.34  g  (0.05  mol)  of  2-allyl-4-methylphenol  in  420  ml  of  CH3OH  containing  a  few  crystals  of 
IS  Sudan  III  indicator  was  cooled  to  -78°C  Ozone  was  passed  through  this  solution  until  a  color  change  of  the 

Sudan  III  indicator  showed  that  the  ozonization  reaction  was  complete.  Solid  sodium  borohydride  (6.4  g)  was 
added  in  small  portions  to  the  cold  solution.  When  this  addition  was  complete,  the  solution  was  allowed  to 
warm  to  room  temperature  overnight.  The  solution  was  made  acid  by  the  addition  of  6N  HCI,  and  then  was 
concentrated  to  dryness  in  vacuo.  The  residue  was  dissolved  in  ethyl  acetate  and  was  washed  with  water, 

20  saturated  NaHC03  solution  and  brine.  The  solution  was  dried,  filtered,  and  evaporated  to  give  7.3  g  (96  %)  of  2- 
(2-hydroxy-5-methylphenyl)ethanol. 

Step  B:  Preparation  of  (S)-2-f5-methyl-2-(2-phenyl-3-(2-(1  ,1  -dimethylethyl)oxazolidin-5-yl-methoxv)- 
phenylletahanol 

25 
To  a  stirred  solution  of  7.3  g  (0.048  mol)  of  2-(2-hydroxy-5-methy!phenyl)ethanol  in  30  ml  of  dry  DMF  was 

added  1.91  g  (0.048  mol)  of  sodium  hydride  (60  %  in  mineral  oil).  The  mixture  was  stirred  at  room  temperature 
until  hydrogen  evolution  ceased,  and  the  solution  was  heated  at  60°  C  for  30  minutes  to  insure  complete 
reaction.  The  solution  was  cooled  to  room  temperature,  and  to  this  solution  was  added  18.29  g  of  3-(1,1- 

30  dimethylethyl)-2-phenyl-5-(toluenesulfonyloxymethyl)oxazotidine  prepared  by  the  reaction  of  11.29  g  (0.048 
mol)  of  (S)-3-tert.-butvl-5-hydroxvmethyl-2-phenvloxazolidine  with  9.15  g  (0.048  mol)  of  rj-tosylchloride.  The 
solution  was  heated  at  120°C  overnight.  The  cooled  solution  was  poured  onto  600  ml  of  water  and  this  mixture 
was  extracted  with  four  150  ml  portions  of  ethyl  acetate.  The  combined  ethyl  acetate  extracts  were  washed 
with  water,  dilute  sodium  hydroxide  solution,  water,  and  brine.  The  solution  was  dried  over  sodium  sulfate, 

35  filtered,  and  concentrated  in  vacuo  to  afford  18.1  g  of  crude  product. 

Step  C:  Preparation  of  (S)-2-(3-((1  ,1  -dimethvl-ethvl)amino)-2-hydroxvpropoxv)-5-methyl-benzeneethanol 
maleate 

40 
A  mixture  of  2.5  g  (0.0068  mol)  of  product  from  Step  B  and  30  ml  of  1  N  HCI  was  heated  on  a  steam  bath  for  15 

minutes.  The  cooled  solution  was  extracted  with  ether  (3  x  100  ml).  The  aqueous  phase  was  made  basic  with  a 
solution  of  sodium  bicarbonate  and  this  mixture  was  extracted  with  chloroform  (3  x  100  ml).  The  combined 
chloroform  extracts  were  dried  (Na2S04),  filtered,  and  the  solvent  evaporated  to  give  1.1  g  of  crude  product  as 

45  the  free  base.  This  material  was  purified  by  flash  chromatography  on  silica  gel  using  5  %  methanol  in 
chloroform  saturated  with  ammonia  gas  to  develop  the  column.  Evaporation  of  the  solvent  afforded  0.79  g  of 
chromatographically  homogeneous  free  base  product.  A  maleate  salt  was  prepared  and  was  recrystallized 
from  ethyl  acetate;  m.p.  71  -  73°C;  [aJ589=-18.0o  (C,  0.723;  CH3OH). 

Anal.  Calcd.  for  Ci6H27N03.C4H404:  C,  60.43;  H.7.86;  N.  3.53.  Found:  C.  60.16;  H,  8.01  ;  N,  3.48. 
SO  The  corresponding  (R)-enantiomer  was  prepared  similary  and  had  m.p.  72  -  75°C,  [a]58g=  +17.6°  (C,  0.723; 

CH3OH). 
Employing  the  procedures  substantially  as  described  in  Example  1,  but  using  the  reactants  depicted  in  the 

following  reaction  scheme,  there  are  produced  the  compounds  described  in  Table  II: 

55 

60 

65 

7 
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15 

20 

R3 

+  

OH 

(C  H,  ) - O H  

N - R  

C6H5 

TSO 

r  

C6H5 

H 

25 

30 

( C n H 2 n ) - O H  

Table  II 

Stereo- 
Chemistry  FT  R2  R3  (CnH2n)OH 

(S)-  -CH(CH3)2  -CH3  H  -(CH2)20H 
40  (S)-  -C(CH3)3  -C2H5  F  -(CH2)2OH 

(S)-  -CH(CH3)2  -CH3  -CH3  -(CH2)2OH 
(S)-  -CH(CH3)2  -CH3  H  -(CH2)3OH 
(S)-  -C(CH3)3  -CH3  H  -(CH2)3OH 

45  OH 

50 

(S)- 

(S)- 

C(CH3)3  -CH3 

CH(CH3)3  -CH3 

H 

> k > k > k > k > k > k > k  
55  (S)-  -CH(CH3)2  -CH(CH3)2  H 

(S)-  -CH(CH3)2  -CH3  -OCH3 

CH2CH-CH3 
CH3 
I 

-CH2-C-OH 
I 
CH3 

CH2)2OH 
(CH2)2OH 

50  Example  2 

Erythro-2-(2-hydroxy-3-((1  -methyletyl)amino)butoxy)-5-methyl-benzeneethanol  ethanedioate  salt  

A  mixture  of  5.04  g  (0.033  mole)  of  2-(2-hydroxyethyl)-3-methylphenol,  1.33  g  (0.033  mole)  of  sodium 
65  hydroxide  in  135  ml  of  water,  and  5.00  g  (0.033  mmole)  of  erythro-(1-bromoethyl)oxirane  in  25  ml  of  1,2- 

8 
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dimethoxyethane  was  stirred  at  room  temperature  for  about  72  hours.  The  mixture  was  extracted  with  5  x  100 
ml  of  ether.  The  extract  was  washed  with  dilute  sodium  hydroxide  solution,  dilute  brine  and  saturated  brine, dried  over  MgS04  and  concentrated  in  vacuo  to  give  4.25  g  (58  %)  of  2-methyl-3-[2-(2-hydroxyethyl- 
(phenoxymethyljoxirane.  A  1:1  (v/v)  mixture  of  1-methylethylamine  and  water  (130  ml)  was  added  to  the 

5  oxirane  and  the  mixture  was  heated  at  reflux  for  5  hours,  and  concentrated  in  vacuo  to  dryness.  The  residue 
was  dissolved  in  ether,  dried  over  MgS04  and  concentrated  to  dryness  to  give  2.90  g  of  oil.  The  oil  was  flash 
chromatographed  on  a  silica  gel  column  by  elution  with  3  %  CH3OH  in  CHCI3  saturated  with  ammonia  gas  to 
give  0.5  g  of  product.  Conversion  to  the  oxalate  salt  gave  material  with  m.p.  138  -  140°C.  (0.5  isopropanol 
solvate). 

10  Using  threo-  (l-bromoethyl)oxirane  in  the  above  process  there  was  produced  threo-2-(2-hydroxy-3-((1- 
methylethyl)amino)butoxy)-5-methyl-benzeneethanol  which  was  isolated  as  the  hydrochloride  salt,  hemi- 
hydrate  as  an  amorphous  foam. 

Calculated  for  C16H27N03  -HCI  -  0.5H,O: 
15 

C.  58.79;  H,  8.94;  N,  4.29  % 
Found  C,  58.94;  H,9.73;  N,4.39%. 

Employing  the  procedure  substantially  as  described  in  Example  2,  but  using  the  starting  materials  and 
20  reagents  indicated  in  the  following  reaction  scheme,  there  are  produced  the  products  and  intermediates 

described  in  Table  III. 

I 
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5  R1  R2  R3  R4  (CnH2n)OH 

-CH(CH3)2  -CH3  H  -CH2CH3  -(CH2)2OH 
-C(CH3)3  -C2H5  F  -CH3  -(CH2)2OH 
-CH(CH3)2  -CH3  -CH3  -CH3  -  CH2  2OH 

W  -CH(CH3)2  -CH3  H  -CH3  -(CH2)3OH 

OH 

-CH(CH3)3  -CH3  H  -CH3  -CH2CH-CH3 

H<-n3j3 -«-n3 

-CH(CH3)2  -CH(CH3)2  H 
-CH(CH3)2  -CH3  -OCH3 

un3 

om3 
CH3 

CH3 
I 

-CH2-C-OH 
I 
CH3 

-(CH2)2OH 
-(CH2)2OH 

Example  o 

(S)(S)-2-(2-hydroxy-3-((1  - m e t M ^  

j  3  N H j N -  

B™P  rreparanon  ot  (&)-,^-uimethvl-4-formvl-1,3-dioxolan-N,N-dimethvl  hydrazone 

Mannitol  diacetonide  (60  g)  in  300  ml  of  THF  (anhydrous)  at  0°C  under  Argon  was  stirred  and  treated  with 102.0  g  of  Pb(OAc)4  over  15  minutes.  After  an  additional  15  minutes  at  0°C  the  reaction  was  warmed  to  22°C and  stirred  45  minutes,  then  recooled  to  0°C,  and  filtered  through  a  filter  aid.  Cold  THF  (150  ml)  was  used  to wash  the  lead  salts  and  the  filtrate  was  stirred  at  0°C  under  Argon  and  treated  with  1,1-dimethylhydrazine  (120 Til,  anhydrous)  in  one  portion.  After  45  minutes  at  0°C,  75  grams  of  anhydrous  MgS04  was  added  and  stirring was  continued  at  room  temperature  for  2  hours.  The  inorganics  were  removed  by  vacuum  filtration  and  the eaction  mixture  was  concentrated  at  reduced  pressure  to  an  oily  solid  which  was  dissolved  in  500  ml  of  CH2CI2 and  washed  with  H20,  aqueous  Na2C03>  and  brine.  The  organic  portion  was  separated,  dried  (Na2S04)  and soncentrated  to  an  oil  which  was  homogenous  by  TLC;  yield  67  grams  (85  °/o). 

4 e L i  

»™P  B:  ^reparation  ot  |b)|R&)-2.Z-dimethyl-4-[1-(N2  NZ-dimethvlhvdrazino)ethvl-1,3-dioxolan 

The  product  from  Step  A  (25.0  g,  145.3  mmol)  in  100  ml  of  anhydrous  diethylether  was  added  dropwise  to  a :old  (35°C)  solution  of  155  ml  of  CH3Li  (1.4  M  in  ether)  and  2.77  grams  of  Cul  under  Argon.  The  reaction  was varmed  to  -10°C  over  3  hours  and  allowed  to  react  at  0°C  over  3  hours.  Methanol  (6  ml)  followed  by  saturated 
iqueous  NH4CI  solution  (100  ml)  was  added  and  the  organic  layers  separated.  The  aqueous  phase  was sxtracted  with  CH2CI2  (3  x  250  ml),  the  combined  organic  layers  were  washed  with  brine,  dried  (Na2S04)  and 

) 



EP  0229  507  B1 

concentrated  to  an  oil.  The  oil  was  dissolved  in  ether  and  reconcentrated  twice  then  dissolved  in  ether  and 
filtered  through  filter  aid.  Concentration  afforded  24.9  grams  (91  %)  of  product  as  a  mixture  (3  :  1)  of 
diastereomers  as  yellow  o i l . .  

10 

< ^ 0  

*  C  NHN 

H. 

MeOH 

15 
Step  C:  Preparation  of  (S)(RS)-2,2-dimethyl-4-(1  -aminoethyl)-1  ,3-dioxolan 

The  product  from  Step  B  (50  grams)  was  reduced  using  500  grams  of  Raney  nickel  at  50  PS  I  in  1000  ml  of 
methanol  for  24  hours  to  give  after  filtration  and  concentration  47  grams  of  amine  as  an  oil. 

20 

25 

O 

MeOH 
H g C l 2  
A l  

30 

35 

40 

Step  D:  Preparation  of  (S)(RS)-2,2-dimethyl-4-f1-(N-aminoethyl)-1  ,3-dioxolan 

To  50.2  grams  of  amine  from  Step  C  in  700  ml  of  methanol  under  Argon  was  added  260  ml  of  acetone  and 
cooled  to  0°C.  Aluminum  metal  as  strips  of  foil  was  added  (49  grams)  followed  by  1.3  grams  of  HgCI2.  This  was 
stirred  at  22°  C  for  24  hours  and  then  filtered  through  filter  aid  and  concentrated  to  a  yellow  oil  to  yield  55 
grams  of  product. 

HO. 

H 2 0  
H C I  

OH 

[S) 

45 

SO 

Step  E:  (S)(RS)-1,2-dihydroxy-3-f(1-methylethyl)-aminolbutane 

The  amine  from  Step  D  (55  g)  in  350  ml  of  H20  was  treated  while  cooling  in  an  ice  bath  with  50  ml  of 
concentrated  HCI.  After  4  hours  at  0°C  the  reaction  mixture  was  extracted  with  CH2CI2  (3  x  150  ml).  The 
aqueous  phase  was  neutralized  with  50  %  aqueous  NaOH  and  concentrated  at  reduced  pressure  to  150  ml.  The 
aqueous  phase  was  extracted  with  5  x  300  ml  of  n-butanot.  The  organic  portions  were  dried  (Na2S04)  and 
concentrated  to  an  oil  to  yield  41  .62  grams  (82  °/b)  of  product. 

55 

60 

65 

w 
• t O ^ ^ D E t  

0  
A  

N&OMe 

Step  F:  Preparation  of  (S)(RS)-5-hvdroxvmethyl-4-methvl-3-(1  -methylethyl)oxazolidin-2-one 

To  14.2  g  of  crude  glycolamine  from  Step  E  in  67  ml  of  diethylcarbonate  at  60°C  was  added  7.09  g  of  NaOCH3 
over  10  minutes  under  Argon.  The  mixture  was  heated  to  130°C  and  the  ethanol  was  removed  by  distillation. 
After  1.5  hours  the  mixture  was  cooled  to  22°C,  diluted  with  H20  and  extracted  with  CH2CI2  (3  x  100  ml).  The 

11 
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10 

organic  portions  were  washed  with  brine,  dried  (Na2S04)  and  concentrated  to  an  oil  to  yield  14.0  grams  of 
crude  product. 

HO 

0  

' 4 r (  

- <  

C I  

CH2C12 

E t , N  

15  Step  G:  Preparation  of  (S)(RS)-5-benzoyloxymethvl-4-methvl-3-(1-methvlethyl)oxazolidine-2-one 

Crude  oxazolidinone  (14.0  g,  81  mmol)  was  dissolved  in  200  ml  of  CH2CI2  and  16.9  ml  of  triethylamine.  Benzoyl 
chloride  (10.3  ml,  89  mmol)  was  added  at  0°C  and  the  mixture  was  allowed  to  reach  22°  C  and  stirred  2  hours. 
This  was  washed  with  H20,  saturated  Na2C03  solution  and  brine,  dried  (MgS04)  and  chromatographed  on 

20  silica  gel  (20  °/o  ethyl  acetate  in  hexane)  to  give  the  two  pure  benzoate  diastereomers.  The  less  chromato- 
graphically  polar  isomer  was  assigned  the  stereochemistry  shown: 

25 

30 

m . p .   -  5 7 - 5 8 ° C  

[a]D  =  + 5 3 . 7 ° C  

(C=  2 .0   m g / m l ,  
MeOH) 

m.p.  =  57  -  58°C 
[a]D  =  +  53.7°  C  (C  =  2.0  mg/ml,  MeOH) 

35  and  the  more  polar  isomer  was  assigned  the  following  stereochemistry: 

40 

45 
m.p.  =  61  -62°C 
[a]D  =  +  69.96  (C  =  2.43  mg/ml  MeOH) 

m . p .   m  6 1 - 6 2 * C  

[a]D  -  +  6 9 . 9 6  (C«=  2 . 4 3   m g / m l  
MeOH) 

50 

55 

60 

65 
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10 

15 

20 

25 

30 

Step  H:  Preparation  of  (S)(S)-5-hydroxvmethyl-4-methvl-3-(1-methvlethyl)oxazolidin-2-one 

A  THF  (87  ml)  solution  of  4.80  grams  of  (SJ(S)-oxazolidinone  from  Step  G  was  stirred  at  22°C  and  treated  with 
87  ml  of  1N  LiOH  in  H20.  After  2.5  hours  at  22°  C  the  THF  was  removed  by  rotary  evaporation  and  the  product 
extracted  with  CH2CI2.  The  combined  organic  portions  were  washed  with  saturated  aqueous  Na2C03,  H20,  and 
brine,  dried  (Na2S04)  and  concentrated  to  essentially  pure  product  as  a  white  foam;  yield  2.93  g  (95  %). 

HO 

A - /  
MsCOl 

C H 2 C 1 2  

35  Similary  prepared  is  the  5{S)-hydroxymethyl-4(R)-methyl-3-(1  -methylethyl)oxazolidin-2-one. 

Step  I:  Preparation  of  (S)(S)-5-methanesulfonyloxy-methyl-4-methvl-3-(1-methvlethyl)oxazolidin-2-one 

40 

45 

Crude  hydroxy  oxazolidinone  (2.93  g,  16.9  mmol)  was  dissolved  in  17.0  ml  of  anhydrous  CH2CI2  and  cooled  to 
-20°  C.  An  hydrous  triethylamine  (3.53  ml,  1.5  equivalents)  was  added  dropwise  followed  by  1.94  grams  (1.31  ml, 
16.9  mmol)  of  methanesulfonyl  chloride.  This  was  allowed  to  reach  -10°  C  over  2  hours  then  treated  with  H20. 
The  organic  layer  was  separated.  The  aqueous  phase  was  extracted  with  CH2CI2  and  the  combined  organics 
were  extracted  with  1.  ON  HCI,  5  %  aqueous  NaHC03  and  brine,  dried  (Na2S04)  and  concentrated  to  an  oily 
foam;  yield  4.50  grams  (100  %). 

Similarly  prepared  is  the  5(S)-methanesulfonyloxymethyl-4(R)-methyl-3-(1-methylethyl)  oxazolidin-2-one. 

ONa 

50 

55 

60 

o  
If 

MeSO, 
I!  '  

Step  J:  Preparation  of  (S)(S)-5-(2-hvdroxyethvl-4-methvlphenoxvmethyl)-4-methvl-3-(1-methyl-ethyl)oxazol- 
65  idin-2-one 

13 
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To  1.00  g  of  60  °/o  NaH  (in  oil)  suspended  in  25  ml  of  anhydrous  DMSO  was  added  4.05  g  (26.6  mmol)  of  2-(2- 
hydroxyethyl)-4-methylphenol  as  a  solid.  This  mixture  was  warmed  to  60°  C  and  maintained  at  60°  C  until  H2 
evolution  ceased.  Mesylate  (4.50  g  16.9  mmol)  from  Step  I,  dissolved  in  37  ml  of  DMSO  was  added  via  syringe 

5  and  the  mixture  was  maintained  at  60°  C  for  3  hours  and  at  25°  C  for  12  hours  under  Argon.  The  reaction  mixture 
was  diluted  with  H20  and  extracted  with  CH2CI2  (3  x  125  ml).  The  organic  portion  was  washed  with  5  °/o 
aqueous  NaOH  (4  x  70  ml)  and  brine,  dried  (MgS04),  concentrated  and  flash  chromatographed  (silica  gel;  30  % 
100  %  ethyl  acetate  in  hexane)  to  give  3.53  g  (71  %)  of  pale  yellow  oil  product. 

Similarly  prepared  is  the  5(S)-(2-hydroxyethyl-4-methylphenoxymethyl)-4(R)-methyl-3-(1-methylethyl- 
10  (oxazolidin-2-one. 

40 

20  "  V  „u  \ L x J   ( S , S )  

25  Step  K:  Preparation  of  (S)(S)-2-(2-hydroxy-3-((1-methylethvl)amino)butoxv)-5-methvl-bezeneethanol  ethan- 
edioate 

The  oxazolidinone  from  Step  J  was  dissolved  in  degassed  ethanol  (80  ml)  and  aqueous  10  °/o  NaOH  (80  ml). 
The  mixture  was  refluxed  under  Argon  for  24  hours.  After  cooling  and  acidifying  with  concentrated  HCI  (18  ml) 

30  the  mixture  was  extracted  with  ethyl  acetate.  The  aqueous  portion  was  made  basic  (pH  10)  with  solid  Na2C03 
and  extracted  with  CH2CI2.  The  organic  portion  was  dried  (Na2S04)  and  concentrated  to  an  oil  to  give  2.50  g  of 
product  as  the  free  base  (80  %).  The  free  base  was  converted  to  its  oxalate  salt  by  dissolving  it  in  isopropyl 
alcohol  and  adding  0.80  g  of  oxalic  acid.  This  was  concentrated  and  triturated  with  ethyl  acetate  and  hexane  to 
give  2.23  g  of  the  oxalate  salt  as  a  solvate  containing  1/5  mole  of  hexane;  m.p.  109  -  114°C. 

35  Similarly  prepared  is  the  2-(2(S)-hydroxy-3(R)-((1-methylethyl)amino)butoxy)-5-methyl-benzeneethanol 
ethanedioate. 

Examples  of  topical  ocular  formulations  follows: 

Example  4 

Solution  Composition 
(S)-2-(3-(1,1-diemethylethyI)amino)-2-  hydroxypropoxy)-5-methyl-benzene-  ethanol  maleate  6.8  mg 
Sodium  Chloride  7.4  mg 
Benzalkonium  chloride  0.10  mg 

45  Sodium  acetate  anhydrous  0.82  mg 
Water  for  injection  q.s.  ad.  1  .0  ml 

The  active  compound,  salts,  and  benzalkonium  chloride  are  added  to  and  dissolved  in  water  and  the  final 
solution  diluted  to  volume.  The  solution  is  rendered  sterile  by  filtration  through  a  sterilizing  filter. 

50  Example  5 

(S)-2-(3-((1,1-dimethylethyl)amino)-2-  hydroxypropoxy)-5-methyl-benzene-  ethanol  maleate  5  mg 
Petrolatum  q.s.  ad.  1  gram 

55  The  active  compound  and  the  petrolatum  are  aseptically  combined. 

Example  6 

(S)-2-(3-((1,1-dimethylethylamino)-2-  hydroxypropoxy)-5-methyl-benzene-  ethanol  maleate  1  mg 
60  Hydroxypropylcellulose  q.s.  12  mg 

Ophthalmic  inserts  are  manufactured  from  compression  molded  films  which  are  prepared  on  a  Carver  Press 
by  subjecting  the  powder  mixture  of  the  above  ingredients  to  a  compressional  force  of  12,000  lbs.  (gauge)  at 
300°  F  for  one  to  four  minutes.  The  film  is  cooled  under  pressure  by  having  cold  water  circulate  in  the  platen. 

65  Ophthalmic  inserts  are  then  individually  cut  from  the  film  with  a  rod-shaped  punch.  Each  insert  is  placed  into  a 

14 
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vial,  which  is  then  placed  in  a  humidity  cabinet  (88  %  R.H.  at  30°  C)  for  two  to  four  days.  After  removal  from  the 
humidity  cabinet,  the  vials  are  stoppered  and  then  capped.  The  vials  containing  the  hydrated  insert  are  then 
autoclaved  at  250°  F  for  1/2  hour.  , 

5  Example  7 

(S)-2-(3-((1,1-dimethyIethylamino)-2-  hydroxypropoxy)-5-methyI-benzene-  ethanol  maleate  1  mg.  1  mg 
Hydroxypropyl  cellulose  q.s.  ad.  12  mg 

10  Ophthalmic  inserts  are  manufactured  from  a  solvent  cast  film  prepared  by  making  a  viscous  solution  of  the 
powder  using  methanol  as  the  solvent.  The  solution  is  placed  on  a  Teflon  plate  and  allowed  to  dry  at  ambient 
conditions.  After  drying,  the  film  is  placed  in  an  88  %  R.H.  cabinet  until  it  is  pliable.  Appropriately  sized  inserts 
are  cut  from  the  film. 

15  Example  8 

(S)-2-(3-((1  ,1  -dimethylethylamino)-2-  hydroxypropoxy)-5-methyl-benzene-  ethanol  maleate  1  mg 
Hydroxypropyl  methyl  cellulose  q.s.  ad.  12  mg 

20  Ophthalmic  inserts  are  manufactured  from  a  solvent  case  film  which  is  prepared  by  making  a  viscous 
solution  of  the  powder  blend  using  a  methanol/water  solvent  system  (10  ml.  methanol  is  added  to  2.5  g.  of 
powder  blend,  to  which  11  ml.  of  water  (in  three  divided  portions)  is  added.  The  solution  is  placed  on  a  Teflon 
plate  and  allowed  to  dry  at  ambient  conditions.  After  drying,  the  film  is  placed  in  an  88  %  R.  H.  cabinet  until  it  is 
pliable.  Appropriately  sized  inserts  are  then  cut  from  the  film. 

25 

30 

40 

45 

50 

Example  9 

(S)-2-(3-((1.1-dimethylethylamino)-2-  hydroxypropoxy)-5-methyl-benzene-  ethanol  maleate  1  mg 
Hydroxypropymethyl  cellulose  q.s.  ad.  12  mg 

Ophthalmic  inserts  are  manufactured  from  compression  molded  films  which  are  prepared  on  a  Carver  Press 
by  subjecting  the  powder  mixture  of  the  above  ingredients  to  a  compressional  force  of  12,000  lbs.  (gauge)  at 
350°  F  for  one  minute.  The  film  is  cooled  under  pressure  by  having  cold  water  circulate  in  the  platen. 
Ophthalmic  inserts  are  then  individually  cut  from  the  film  with  a  punch.  Each  insert  is  placed  into  a  vial,  which 

35  is  then  placed  in  a  humidity  cabinet  (88  °/b  R.H.  at  30°  C)  for  two  to  four  days.  After  removal  from  the  humidity 
cabinet,  the  vials  are  stoppered  and  then  capped.  The  vials  containing  the  hydrated  insert  are  then  autoclaved 
at  250°  F  for  one-half  hour. 

Claims  for  the  Contracting  States:  BE  CH  FR  GB  IT  LU  NL  SE 

1.  A  compound  of  structural  formula: 

which  includes  the  (R)  and  (S)-enantiomer,  mixtures  of  the  (S)  and  (R)-enantiomers  and  the  threo  and  erythro- 
55  diastereomers  and  the  individual  enantiomer  thereof  or  an  ophthalmologically  acceptable  salt  thereof, 

wherein: 
Ri  is  C,.5alkyl, 
R2»s  C,.3alkyl. 
R3  is  1)  hydrogen, 

60  2)  Chalky!, 
3)  C^aalkoxy, 
4)  halo,  or 
5)  cyano; 

R4  is  hydrogen  or  C^alkyl;  and 
65  n  is  1  -  5. 

15 
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70 

2.  The  compound  of  Claim  1,  or  an  ophthalmologically  acceptable  salt  thereof  wherein  R3  is  hydrogen,  and  R1 
is  t-butyl  or  isopropyl. 

3.  The  compound  of  Claim  2,  or  an  ophthalmologically  acceptable  salt  thereof  wherein  n  is  2. 
4.  The  compound  of  Claim  3,  which  is:  (R)  or  (S)-2-(3-((1,1-dimethylethyl)amino)-2-hydroxypropoxy)-5-methyl- 

benzeneethanoi;  Threo  or  Erythro-2(2-hydroxv-3-((1-methylethvl)-amino)  butoxy)-5-methyl-benzeneethanol; 
(S)(S)-2-(2-hydroxy-3-((1  -methylethyI)amino)butoxy)-5-methyl-benzeneethanol  ;  or  an  ophthalmologically 
acceptable  salt  thereof. 

5.  An  ophthalmic  formulation  for  the  topical  ocular  treatment  of  elevated  intraocular  pressure  comprising  an 
ophthalmologically  acceptable  carrier  and  an  effective  amount  of  the  compound  of  Claim  1  or  an 
ophthalmologically  acceptable  salt  thereof. 

6.  The  use  of  a  compound  as  defined  in  claim  1  for  the  manufacture  of  a  medicament  for  treating  elevated 
intraocular  pressure. 

7.  A  process  for  the  preparation  of  a  compound  of  structural  formula: 

15 

20 

, ( C n H 2 n ) 0 H i  

25 

30 

35 

wherein: 
R1  is 
R2  is 
R3  is 

R«  is 
n  is 

Chalky!, 
Ci.3alkyl, 
1)  hydrogen, 
2)  C^alkyl, 
3)  C^alkoxy, 
4)  halo,  or 
5)  cyano; 
hydrogen  or  Chalky  I;  and 
1-5;  

which  comprises  treating  a  compound  of  structural  formula: 

50  with  acid. 
8.  A  process  for  the  preparation  of  a  compound  of  structural  formula: 

wherein: 
R1  is  Cj.galkyl, 
R2  is  C^alkyl, 

35  R3is  1)  hydrogen. 

16 
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R4is 
n  is 

2)  C,.3alkyl, 
3)  C,.3alkoxy, 
4)  halo,  or 
5)  cyano; 
hydrogen  or  C^alkyl;  and 
1-5;  

which  comprises  treating  a  compound  of  structural  formula: 

10 

15 

( C n H 2 n ) O H  

with  a  compound  of  formula  H2NR1. 
20  9.  A  process  for  the  preparation  of  a  compound  of  structural  formula: 

�  n  2n  R  
25 

30 

35 

40 

wherein: 
R1  is 
R2is 
R3is 

R4  is 
n  is 

Ci.5alkyl. 
C,.3alkyl, 
1)  hydrogen, 
2)  C,.3alkyl, 
3)  C,.3alkoxy, 
4)  halo,  or 
5)  cyano,; 
hydrogen  or  C^alkyl;  and 
1-5;  

which  comprises  treating  a  compound  of  structural  formula: 

45 

50 

CH^SOjO^ 
0—  ̂ JO 

with  a  compound  of  structural  formula 

55  0 

60 

( C n H 2 n ) O H  

65 
in  DMSO  in  the  presence  of  sodium  hydride  to  produce  the  compound  of  structural  formula: 

17 
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70 

R N ^ s ^ ( C n H 2 n , 0 H  

K4  U  

75  followed  by  treatment  with  lower  alkanolic/aqueous  caustic. 
10.  The  process  of  claim  9  for  the  preparation  of  the  (S)(S)  compound: 

20 

2t> 

0  5  
1   OR  

"  

C H ,  

wherein  reagent  (c)  has  structural  formula: 

JO 

4U 

0  
O—  S  

C H 3 S 0 2 ° \ - /   | L , 1  

Claims  for  the  Contracting  Sates:  AT  ES 

1.  A  process  for  the  preparation  of  a  compound  of  structural  formula: 

( C n H 2 n ) 0 H J  

40 

50 

55 

60  which  includes  the  (R)  and  (S)-enantiomer,  mixtures  of  the  (S)  and  (R)-enantiomers  and  the  threo  and  erythro- 
diastereomers  and  the  individual  enantiomer  thereof  or  an  ophthalmologically  acceptable  salt  thereof, 
wherein:. 

R1  is  C,.5alkyl, 
R2  is 

65  C^alkyl, 

8 
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10 

15 

20 

R3is  1)  hydrogen 
2)  C^alkyl, 
3)  C^alkoxy.  , 
4)  halo,  or 
5)  cyano; 

R4  is  hydrogen  or  C^alkyl;  and 
n  is  1-5 ;  

which  comprises  a)  treating  a  compound  of  structural  formula: 

2 t»*  t  r*  «i  %  rvti R  ^   JC   J O H   A 

C6H5 

with  acid; 
b)  treating  a  compound  of  structural  formula: 

25 

30 

( C n H 2 n ) O H  

with  a  compound  of  formula  H2NR1;  or 
35  c)  treating  a  compound  of  structural  formula: 

40 

45 
with  a  compound  of  structural  formula  (C): 

( C n H 2 n , O H  

50 CH3S02C <v  A X - * 1  
(C)  

55 

60 

to  produce  the  compound  of  structural  formula: 

65 

19 
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10 

( C n H 2 n ) O H  

V  

15  followed  by  treatment  with  lower  alkanolic/aqueous  caustic;  and  optionally  thereafter  forming  an  opthalmo- 
logically  acceptable  salt  thereof. 

2.  The  process  of  Claim  1(c)  for  the  preparation  of  the  (S)(S)  compound: 

20 

25 

30 
C E .  

35 

40 

wherein  reagent  (C)  has  structural  formula: 

0  
O—  f  

45 

50 

55 

60 

3.  A  process  as  claimed  in  Claim  1,  wherein  R3  is  hydrogen,  and  R1  is  t-butyl  or  isopropyl. 
4.  A  process  as  claimed  in  Claim  3,  wherein  n  is  2. 
5.  A  process  as  claimed  in  Claim  4  for  the  preparation  of: 
(R)or(S)-2-(3-((1,1-dimethylethyl)amino)-2-hydroxypropoxy)-5-methyl-benzeneethanol;ThreoorErythro-2-(2- 

hydroxy-3-(  (1  -methylethyl)-amino)butoxy)-5-methyl-benzeneethanol  ;  (S)(S)-2-(2-hydroxy-3-((1  -methylethyl- 
Jamino)  butoxy)-5-methyl-benzeneethanol;  or  an  opthalmologically  acceptable  salt  thereof. 

6.  A  process  for  the  preparation  of  an  ophthalmic  formulation  for  the  topical  ocular  treatment  of  elevated 
intraocular  pressure  which  process  comprises  mixing  an  ophthalmologically  acceptable  carrier  with  an 
effective  amount  of  compound  defined  in  Claim  1  or  an  ophthalmologically  acceptable  salt  thereof. 

Patentansprtiche  fur  die  Vertragsstaaten:  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

1.  Verbindung  der  Strukturformel: 

55 

20 
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15 

20  welche  das  (R)-  und  das  (S)-Enantiomer,  Mischungen  der  (S)-  und  (R)-Enantiomeren  und  der  threo-  und  erythro- 
Diastereomeren  sowie  das  individuelle  Enantiomer  davon  oder  ein  ophthalmologisch  annehmbares  Salz  davon 
einschliesst,  worm: 

R1  CLs-Alkyl  ist, 
R2  C,.  3-  Alkyl  ist, 

25  R3  1)Wasserstoff, 
2)  C^-Alkyl, 
3)  C^-Alkoxy, 
4)  Halogen  oder 
5)  Cyano  ist; 

30  R4  Wasserstoff  oder  C,.3-Alkyl  ist;  und 
n  1  bis  5  ist. 

2.  Verbindung  nach  Anspruch  1  oder  ein  ophthalmologisch  annehmbares  Salz  davon,  worin  R3  Wasserstoff 
ist  und  R1  t-Butyl  oder  Isopropyl  ist. 

35  3.  Verbindung  nach  Anspruch  2  oder  ein  ophthalmologisch  annehmbares  Salz  davon,  worin  n  2  ist. 
4.  Verbindung  nach  Anspruch  3,  welche  (R)-  oder  (S)-2-(3-((1,1-Diethylethyl)amino)-2-hydroxypropyl)-5- 

methylbenzolethanol;  threo-  oder  ervthro-2-(2-Hvdroxv-3-((1-methylethvl)amino)butoxv)-5-methvlbenzole- 
thanol;  {S)(S)-2-(2-Hydroxy-3-((1-methylethyl)amino)butoxy)-5-methylbenzolethanol;  oder  ein  ophthalmolo- 
gisch  annehmbares  Salz  davon  ist. 

40  5.  Ophthalmische  Formulierung  fur  die  topische  okulare  Behandlung  von  erhohtem  intraokularem  Druck, 
welche  einen  ophthalmologisch  annehmbaren  Trager  und  eine  wirksame  Menge  der  Verbindung  nach 
Anspruch  1  oder  eines  ophthalmologisch  annehmbares  Salzes  davon  umfasst. 

6.  Verwendung  einer  Verbindung,  wie  in  Anspruch  1  definiert,  zur  Herstellung  eines  Medikaments  zur 
Behandlung  erhohten  intraokularen  Drucks. 

45  7.  Verfahren  zur  Herstellung  einer  Verbindung  der  Strukturformel: 

. ( C n H 2 n > 0 H ,  

50 

55 

60 

65 

worm: 
R1 
R2 
R3 

R4 
n 

C,  .5-  Alkyl  ist, 
C,_3-Alkyl  ist, 
1)  Wasserstoff, 
2)  Cva-Alkyl, 
3)  C,.3-Alkoxy, 
4)  Halogen  oder 
5)  Cyano  ist; 
Wasserstoff  oder  Cj.3-Alkyl  ist;  und 
1  bis  5  ist; 

21 
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uurun  Denanaien  einer  veromaung  aer  totrukturTormei: 

imi  oaure. 
8.  Verfahren  zur  Herstellung  einer  Verbindung  der  Strukturformel: 

!C  H,  )  OH 
n  2n  4 

30  R1 
R2 
R3 

n 

l-1.5-AIKyi  1ST, 
C^-Alkyl  ist, 
1)  Wasserstoff, 
2)  C^-Alkyl 
3)  C^-Alkoxy, 
4)  Halogen  oder 
5)  Cyano  ist; 
Wasserstoff  oder  C^-Alky!  ist;  und 
1  bis  5  ist; 

w  aurcn  aenanaiung  einer  verbindung  der  Strukturformel: 

IV 

P C  

CnH2n>0H 

H  R 

mt  einer  veroinaung  aer  i-ormei  l-^NH'. 
9.  Verfahren  zur  Herstellung  einer  Verbindung  der  Strukturformel: 

J2  (C„H,n)OH  j  
>.  / N ^ /   R 

R1 
R2 

«1.5"MIKyi  ISI, 
.̂3-Alkyl  ist. 
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Rd  1}  Wasserstoff, 
2)  C,.3-Alkyl, 
3)  C^-Alkoxy, 
4)  Halogen  oder 
5)  Cyano  ist; 

R4  Wasserstoff  oder  C^-Alkyl  ist;  und 
n  1  bis  5  ist; 

10 
durch  Behandlung  einer  verbindung  der  Strukturformel: 

15 

< C n H 2 n ) 0 H  

20  mit  einer  Verbindung  der  Strukturformel: 

25 CH3S02<3 

JO 
in  DMSO  in  Gegenwart  von  Natriumhydrid  unter  Erzeugung  der  Verbindung  der  Strukturformel: 

35 

AO 

n  2 n  

45 
gefolgt  von  der  Behandlung  mit  niederalkoholischer/  wassriger  Lauge. 

10.  Verfahren  nach  Anspruch  9  zur  Herstellung  der  (S)(S)-Verbindung: 

bb 

60 C H ,  

6b 
worin  Reagens  (c)  die  Strukturformel  hat 

13 
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Patentanspruche  fur  die  Vertragesstaaten:  AT  ES 

1.  Verfahren  zur  Herstellung  einer  Verbindung  der  Strukturformel 

*2  < C H ,   )OH 

Jb 

2U 

Zb  On 

welche  das  (R)-  und  das  (S)-Enantiomer,  Mischungen  der  (S)-  und  (R)-Enantiomeren  und  der  threo-  und  erythro- 
Diastereomeren  sowie  das  individuelle  Enantiomer  davon  oder  ein  ophthalmologisch  annehmbares  Salz  davon 
einschliesst, 

30  worin: 
R1  0,.5-Alkyl  ist, 
R2  C,.3-Alkyl  ist, 
R3  1)  Wasserstoff, 

2)  C^-Alkyl, 
35  3)  C,.3-Alkoxy, 

4)  Halogen  oder 
5)  Cyano  ist; 

R4  Wasserstoff  oder  Cj^-Alkyl  ist;  und 
n  1  bis  5  ist; 

durch  a)  Behandeln  einer  Verbindung  der  Strukturformel: 

ib 

!4 
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< C n H 2 n ) 0 H  

10 
mit  einer  Verbindung  der  Formel  H2NR';  oder 

c)  Behandeln  einer  Verbindung  der  Strukturformel: 

15 

20 

< C n H 2 n ) 0 H  

mit  einer  Verbindung  der  Strukturformel  (C): 

25 

30 

C H 3 s o 2 q  (C) 

35 

40 

45 

zur  Erzeugung  der  Verbindung  der  Strukturformel: 

( C n H 2 n , O H  

gefolgt  von  der  Behandlung  mit  niederalkoholischer/  waBriger  Lauge; 
50  und  gegebenenfalls  danach  Bilden  eines  ophthalmologisch  annehmbaren  Salzes  davon. 

2.  Verfahren  nach  Anspruch  1(c)  zur  Herstellung  der  (S)(S)-Verbindung: 

55 

60 

65 

25 
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IV 

worm  neagens  (uj  aie  btruKtuirormel  hat: 

□ 

o.  verranren,  wie  m  Ansprucn  i  oeansprucht,  worm  R-*  Wasserstoff  ist  und  W  t-Butyl  oder  Isopropyl  ist. 4.  Verfahren,  wie  in  Anspruch  3  beansprucht,  worin  n  2  ist. 
30  5.  Verfahren,  wie  in  Anspruch  4  beansprucht,  zur  Herstellung  von: 

(R)-  oder  (S)-2-(3-((1,1-Dimethylethyl)amino)-2-hydroxy-propoxy)-5-methylbenzolethanol; 
threo-  oder  ej^thro-2-(2-Hydroxy-3-((1-methylethyl)-amino)butoxy)-5-methylbenzolethanol;  (S)(S)-2-(2-Hyd- 

roxy-3-((1-methylethyl)amino)butoxy)-5-methylbenzolethanol;  oder  eines  ophthalmologisch  annehmbares Salzes  davon. 
35  6.  Verfahren  zur  Herstellung  einer  ophthalmischen  Formulierung  fur  die  topische  Augenbehandlung  von erhohten  intraokularem  Druck  durch  Mischen  eines  ophthalmologisch  annehmbaren  Tragers  mit  einer wirksamen  Menge  einer  in  Anspruch  1  definierten  Verbindung  oder  eines  ophthalmologisch  annehmbaren Salzes  davon. 

W 

Revendications  pour  les  Etats  contractants:  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

i.  uompose  reponaant  a  la  rormuie  aeveioppee: 
f5 

a  qui  comprena  les  enantiomeres  (H)  et  (b),  les  melanges  des  enamtiomeres  (S)  et  (R)  et  les  diastereo-isomeres 
threo  et  erythro,  ainsi  que  les  enantiomeres  individuels  correspondants,  ou  un  sel  convenant  en  ophtalmologie 
correspondant,  dans  laquelle: 

R1  est  un  alkyle  en  C,^, 
R2  est  un  alkyle  en  C ^ ,  

0  R3est  1)  un  hydrogene, 
2)  un  alkyle  en  Cj.3, 
3)  un  alcoxy  en  C1.3, 
4)  un  halogeno  ou 
5)  un  cyano; 

5  R4  est  un  hydrogene  ou  un  alkyle  en  C,^;  et 

5 



EP  0229  507  B1 

n  est  1  a  5. 
2.  Compose  selon  la  revendication  1,  ou  un  sel  convenant  en  ophtalmologie  de  celui-ci,  ou  R3  est  un 

hydrogene  et  R1  est  un  tert.-butyle  ou  un  isopropyle.  , 3.  Compose  selon  la  revendication  2,  ou  un  sel  convenant  en  ophtalmologje  de  celui-ci,  oil  n  est  2. 
5  4.  Compose  selon  la  revendication  3,  qui  est:  ~ 

le  (R)  ou  (S)-2-(3-((1,1-dimethylethyl)amino)-2-hydroxypropoxy)-5-methylbenzene-ethanol;  le  threo  ou 
erythro-2-(2-hydroxy-3-((1-methylethyl)anino)butoxy)-5-methylbenzene-ethanol; 

le  (S)(S)-2-(2-hydroxy-3-((1-methylethyl)amino)butoxy)-5-methyl-benzene-ethanol; 
ou  un  de  leurs  sels  convenant  en  ophtalmologie. 

10  5.  Composition  ophtalmologique  pour  le  traitement  oculaire  local  d'une  elevation  de  la  pression  intra- 
oculaire  comprenant  un  vehicule  convenant  en  ophtalmologie  et  une  quantite  efficace  d'un  compose  selon  la 
revendication  1  ou  d'un  sel  convenant  en  ophtalmologie  de  celui-ci. 

6.  Utilisation  d'un  compose  selon  la  revendication  1  pour  la  fabrication  d'un  medicament  pour  le  traitement 
d'une  elevation  de  la  pression  intra-oculaire. 

15  7.  Precede  pour  la  preparation  d'un  compose  de  formule  developpee: 

20 

25 

30 

35 

dans  laquelle: 
R1  est  un  alkyle  en  C ^ ,  
R2  est  un  alkyle  en  C,.3> 
R3est  1)  un  hydrogene, 

2)  un  alkyle  en  C1.3, 
3)  un  alcoxy  en  C ^ ,  
4)  un  halogeno  ou 
5}  un  cyano; 

R4  est  un  hydrogene  ou  un  alkyle  en  C1.3;  et 
n  est  1a  5; 

qui  comprend  le  traitement  d'un  compose  de  formule  developpee: 

40 

45 

50 

55 

( C H . ) O H  

dans  laquelle: 
R1  est  un  alkyle  en  C\_$. 
R2  est  un  alkyle  en  ^.3,  
R3  est  1)  un  hydrogene, 

2)  un  alkyle  en  C ^ ,  
3)  un  alcoxy  en  C ^ ,  
4)  un  halogeno  ou 
5)  un  cyano; 

R4  un  hydrogene  ou  un  alkyle  en  Cj_3;  et 
n  est  1  a  5; 

60 
qui  comprend  le  traitement  d'un  compose  de  formule  developpee: 

65 

27 
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avec  un  aciae. 
8.  Procede  pour  la  preparation  d'un  compose  de  formule  developpee: 

4U 

t C n B 2 n ' ° 3  

*o  aans  laquene: n1  x 

■H/ 

oo 

rv  esi 
R2  est 
R3  est 

rr  est 
n  est 

un  aiKyie  en  U1.5, 
un  alkyle  en  Ci_3, 
1)  un  hydrogene, 
2)  un  alkyle  en  C ^ ,  
3)  un  alcoxy  en  Cj.3, 
4)  un  halogeno  ou 
5)  un  cyano; 
un  hydrogene  ou  un  alkyle  en  Cj  3;  et 
1  a  5; 

qui  comprend  le  traitement  d  un  compose  de  formule  developpee: 

HO 

C n H 2 n ' 0 H  

avec  un  compose  de  formule  H2NR1. 
9.  Procede  pour  la  preparation  d'un  compose  de  formule  developpee: 

10 

13 

aans  laquene: 
R1  est  un  alkyle  en  CU5, 
R2  est  un  alkyle  en  Cj.3, 
R3  est  1)  un  hydrogene, 

2)  un  alkyle  en  Cj.3 
3)  un  alcoxy  en  Cj.3 
4)  un  halogeno  ou 

^CnH2n)OHR4 

8 



EP  0229  507  B1 

5)  un  cyano; 
R4  est  un  hydrogene  ou  un  alkyle  en  Ci.3;  et 
n  est  1a  5; 

5  qui  comprend  le  traitement  d'  un  compose  de  formule  developpee 

1 0 �  

( C n H 2 n ) O H  

15 
avec  un  compose  de  formule  developpee: 

c h 3 s o 2 o  
20 

25  R 

dans  le  DMSO  en  presence  d'hydrure  de  sodium  pour  produire  le  compose  de  formule  developpee: 

30 

35 

40 

45 

50 

55 

( C n H 2 n ) O H  

puis  le  traitement  avec  un  melange  alcanol  inferieur/base  caustique  aqueuse. 
10.  Procede  selon  la  revendication  9  pour  la  preparation  du  compose  (S)(S): 

CEL. 

60  dans  lequel  le  compose  reagissant  (c)  repond  a  la  formule  developpee: 

65 

29 
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C H 3 S 0 2 0  

o  
0  —  f  

1  A  .  

nevenmcauons  pour  rttat  contractant:  AT  ES 

1.  Procede  pour  la  preparation  d'un  compose  de  formule  developpee: 

< C n H 2 n > ° «  

•30 

HU 

qui  comprend  les  enantiomeres  (R)  et  (S),  les  melanges  des  enantiomeres  (S)  et  (R)  et  les  diastereo-isomeres 
threo  et  erythro,  ainsi  que  les  enantiomeres  individuels  correspondents  ou  un  sel  convenant  en  ophtalmologie 
correspondant,  dans  laquelle: 

R1  est  un  alkyle  en  C,^, 
R2  est  un  alkyle  en  C ^ ,  
R3  est  1)  un  hydrogene, 

2)  un  alkyle  en  C ^ ,  
3)  un  alcoxy  en  C1.3, 
4)  un  halogeno  ou 
5)  un  cyano; 

R4  est  un  hydrogene  ou  un  alkyle  en  Cuy,  et 
n  est  1a  5; 
qui  comprend  a)  le  traitement  d'un  compose  de  formule  developpee: 

HO 

so 

71/ 

^ c n H 2 „ > O H - 4  

avec  un  aciae; 
b)  le  traitement  d'un  compose  de  formule  developpee: 

C n « 2 n , 0 H  

avec  un  compose  de  formule  H2NR1;  ou 
?5  c)  le  traitement  d'un  compose  de  formule  developpee; 

0 
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( C n H 2 n ) O H  

10 
avec  un  compose  de  formule  developpee  (C): 

15 

20 

c h 3 s o 2 o  

pour  produire  le  compose  de  formule  developpee: 

25 

30 

( C n H 2 n 1 0 B  

35  puis  le  traitement  avec  un  melange  d'un  alcanol  inferieur/base  caustique  aqueuse; 
et  facultativement  ensuite  la  formation  d'un  sel  convenant  en  ophtalmologie  correspondant. 
2.  Procede  selon  la  revendication  1(c)  pour  la  preparation  du  compose  (S)(S): 

40 

45 

50 CH« 

55 
dans  lequel  le  compose  reagissant  (C)  repond  a  la  formule  developpee: 

60 

65 

31 
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JO 
3.  Procede  selon  la  revendication  1,  dans  lequel  R3  est  un  hydrogene  et  R1  est  un  tert.-butyle  ou  un  isopropyle. 

4.  Procede  selon  la  revendication  3,  dans  lequel  n  est  2. 
5.  Procede  selon  la  revendication  4  pour  preparer: 
le  (R)  ou  (S)-2-(3-((1,1-dimethylethyl)amino)-2-hydroxypropoxy)-5-methylbenzene-ethanol;  le  threo  ou 

15  erythro-2-(2-hydroxy-3-((1-methylethyl)amino)butoxy)-5-methylbenzene-ethanol; 
le  (S)(S)-2-(2-hydroxy-3-((1-methylethyl)amino)butoxy)-5-methyl-benzene-ethanol; 
ou  un  de  leurs  sels  convenant  en  ophtalmologie. 
6.  Procede  pour  la  preparation  d'une  composition  ophtalmique  pour  le  traitement  oculaire  local  d'une 

elevation  de  la  pression  intra-oculaire,  lequel  procede  comprend  le  melange  d'un  vehicule  convenant  en 
20  ophtalmologie  avec  une  quantite  efficace  d'un  compose  defini  dans  la  revendication  1  ou  d'un  sel  convenant 

en  ophtalmologie  de  celui-ci. 
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