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Description 

Background  of  the  Invention 

5  Carini  and  Duncia,  European  Patent  Application  Publication  Number  (EPA)  0  253  310,  published 
January  20,  1988,  discloses  a  class  of  imidazole  angiotensin  II  antagonists  useful  for  treatment  of 
hypertension  and  congestive  heart  failure.  The  compounds  are  active  when  administered  by  intravenous 
injection.  Several  of  the  compounds  are  also  orally  active.  The  general  disclosure  encompasses  certain  4- 
alkyl-2-propyl-1-[(2'-(1  H-tetrazol-5-yl)biphenyl-4-yl)-methyl]imidazoles  substituted  at  the  5-position  of  the 

io  imidazole  ring  with  halogen,  nitro,  trifluoromethyl  or  cyano. 
Carini,  Duncia  and  Wong,  International  Application  Publication  Number  WO  89/06233,  published  July 

13;  1989,  discloses  the  same  class  of  imidazole  angiotensin  II  antagonists  and  also  discloses  additional 
imidazole  angiotensin  II  antagonists  useful  for  treatment  of  hypertension  and  congestive  heart  failure.  Some 
of  the  additionally-disclosed  compounds  are  orally  active.  The  general  disclosure  of  WO  89/06233 

75  encompasses  the  compounds  of  this  invention,  but  the  compounds  of  this  invention  are  not  specifically 
disclosed. 

Summary  of  the  Invention 

20  This  invention  is  a  class  of  4-alkylimidazole  compounds  which  exhibit  remarkable  and  unexpected 
potency  as  antihypertensives  in  comparison  to  the  compounds  specifically  disclosed  in  EPA  0  253  310  and 
WO  89/06233  which  have  been  tested.  The  compounds  of  this  invention  are  4-alkyl-2-propyl-1-[(2'-(1  H- 
tetrazol-5-yl)biphenyl-4-yl)-methyl]imidazole-5-carboxaldehydes  and  -5-carboxylic  acids  which  can  be  repre- 
sented  by  formula  I: 

25 

35 

40  N  * 

I 

45  where: 
R2  is  -  CHO  or  -  COOH; 
when  R2  is  -  CHO,  R1  is  methyl,  ethyl,  i-propyl,  or  t-butyl;  and 
when  R2  is  -  COOH,  R1  is  ethyl,  or  i-propyl. 

Most  perferred  because  of  outstanding  oral  antihypertensive  potency  are  the  compounds  of  formula  I 
50  wherein  R2  is  -  CHO  and  R1  is  ethyl  or  t-butyl,  and  the  compound  of  formula  I  wherein  R2  is  -  COOH  and  R1 

is  ethyl. 
The  compounds  of  this  invention  which  we  have  tested  all  have  equal  or  greater  oral  antihypertensive 

potency  than  any  of  the  compounds  specifically  disclosed  in  EPA  0  253  310  and  WO  89/06233  which  we 
have  tested.  The  most  preferred  compounds  of  this  invention  exhibited  oral  antihypertensive  activity 

55  approximately  2  to  4  fold  higher  than  the  most  active  compounds  specifically  disclosed  EPA  0  253  310  and 
WO  89/06233  which  have  been  tested. 

The  compounds  of  the  invention  are  also  highly  active  antihypertensive  agents  when  administered  by 
intravenous  injection. 
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The  invention  includes  the  use  of  the  above  compound  of  formula  I  for  preparing  a  medicament  for 
treating  hypertension  in  a  warm-blooded  animal. 

Description  of  the  Invention 
5 

Synthesis 

The  compounds  of  Formula  I  can  be  prepared  by  the  chemistry  described  in  Scheme  1.  The  imidazole 
aldehydes  (4)  or  imidazole  esters  (5)  are  allowed  to  react  with  an  appropriately  protected  benzyl  halide, 

io  tosylate,  or  mesylate  (8:  prepared  as  described  in  U.S.  Pat.  4820843)  in  the  presence  of  a  base,  potassium 
carbonate,  etc.,  in  a  solvent  such  as  dimethylformamide  at  20-1  00  °C  for  1-48  hours.  These  alkylations 
produce  a  mixture  of  regioisomers  in  which  the  major  product  is  the  regioisomer  corresponding  to  Formula 
I.  Removal  of  the  triphenylmethyl  protecting-group  with  aqueous  acids  such  as  hydrochloric  acid,  followed, 
when  appropriate,  by  saponification  of  the  ester  group  with  aqueous  hydroxide,  produces  the  compounds  of 

is  this  invention. 

20 

25 

30 
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S C H E M E   1 

45 
The  intermediate  aldehydes  (4)  and  esters  (5)  can  be  prepared  as  described  in  Scheme  2.  The 

dialkylimidazoles  (3)  are  produced  by  the  classic  Weidenhagen  imidazole  synthesis.  In  this  case  an  a- 
hydroxyketone  (2)  is  treated  with  butyraldehyde  (1_)  in  the  presence  of  copper(ll)  acetate  and  ammonia. 
Hydroxymethylation  of  the  3  is  conducted  employing  formaldehyde  and  aqueous  acid,  as  described  by 

50  Kempe,  et  al.,  in  U.S.  Pat.  4,278,801.  Oxidation  of  the  intermediate  hydroxymethylimidazoles  with  a  reagent 
such  as  manganese  dioxide  or  eerie  ammonium  nitrate  (CAN)  provides  the  desired  aldehydes  (4).  The 
esters  (5)  can  be  prepared  by  oxidation  of  the  hydroxymethylimidazoles  or  aldehydes  (4)  to  imidazole 
carboxylic  acids  followed  by  esterification  of  the  acids  (familiar  to  one  skilled  in  the  art),  alternatively  the 
aldehydes  (4)  can  be  oxidized  directly  to  the  esters  (5)  with  NaCN/acetic  acid/Mn02  in  methanol  (Corey  et 

55  al.,  J.  Am.  Chem.  Soc.  (1  968)  90,  561  6). 
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S C H E M E   2 

.CHO 

R 1 C O C H 2 O H  

NH3  EtOH,  H 2 0  

C u ( C A c ) 2 ,   R e f l u x  

hi 

1)  CH20 ,   HCI ,  

H20,  R e f l u x  

2)  Mn02  or  C A N  

H 
■C02CH3 

Mn02,   M e O H ,  

HOAc,   N a C N  

' " 5  

H 
CHO 

An  additional  method  for  the  preparation  of  imidazole  esters  (5)  is  shown  in  Scheme  3.  This  route 
involves  a  two-step  procedure  in  which  an  acetylenic  ester  (7)  is  allowed  to  react  with  butamidoxime  (8)  and 
the  intermediate  addition  product  is  heated  at  1  00-200  °C  in  a  solvent  such  as  xylene,  toluene,  or  diphenyl 
ether  at  reflux  (see:  Paul,  R.,  et  al.,  J.  Med.  Chem.  (1985)  28,  1704). 
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S C H E M E   3 

R1C  =  CH 
10 

1)  n - B u L i  
or  E t M g B r  

2)  R 1 0 2 C C I  

15 

20 

25 ' 1  

H 
C0,CH, 

R1C  =  CC02CH3 

7 

NOH 
K  

NH, 

1)  25  -  100  ° C  

2)  x y l e n e ,   r e f l u x  

30 

35 

The  compounds  of  this  invention  and  their  preparation  can  be  understood  further  by  the  following 
examples,  which  do  not  constitute  a  limit  of  the  invention.  In  these  examples,  unless  otherwise  indicated,  all 
temperatures  are  in  degrees  centigrade  and  parts  and  percentages  are  by  weight. 

Example  1 

Part  A:  Preparation  of  4(5)-Ethyl-2-propylimidazole 

40  To  a  well-stirred  mixture  of  144  mL  of  butyraldehyde  and  480  g  of  copper(ll)  acetate  monohydrate  in 
2000  mL  of  25%  aqueous  ammonia  at  0°C  was  added  82.4  mL  of  1-hydroxy-2-butanone  dropwise  over  0.5 
hour.  The  mixture  then  was  heated  to  80-1  00  °C  for  0.5  hour.  After  allowing  the  mixture  to  cool,  the  solvent 
was  decanted,  and  the  remaining  materials  were  triturated  with  aqueous  ethanol.  the  resulting  gray-green 
solids  were  recovered  by  filtration. 

45  Into  a  suspension  of  the  above  solids  in  water  at  80  °  C  was  bubbled  hydrogen  sulfide  gas  for  0.5  hour. 
The  mixture  then  was  filtered,  while  still  hot,  to  remove  the  solid  copper(l)  sulfide.  After  cooling  the  filtrate 
was  extracted  with  methylene  chloride.  The  combined  organic  phases  were  washed  with  brine,  dried  over 
anhydrous  sodium  sulfate,  filtered,  and  concetrated  to  furnish  10.1  g  of  the  product  as  a  viscous  oil.  A  small 
sample  of  the  product  was  recrystallized  from  1-chlorobutane/hexane  to  afford  a  solid;  mp  68.5-70  °C.  the 

50  remaining  crude  product  was  employed  in  the  subsequent  reaction  without  further  purification. 
NMR  (200  MHz,  CDCI3)  S  7.60  (br  s,  1H),  6.64  (s,  1H),  2.61  (m,  4H),  1.73  (sext,  2H),  1.21  (t,  3H),  0.94 

(t,  3H). 

Part  B:  Preparation  of  4(5)-Ethyl-5(4)-hydroxymethyl-2-propylimidazole 

A  solution  of  10.0  g  of  4(5)-ethyl-2-propylimidazole,  6.0  g  of  37%  aqueous  formaldehyde,  32.5  g  of 
concentrated  hydrochloric  acid,  and  43  mL  of  water  was  refluxed  for  65  hours.  After  cooling,  the  mixture 
was  diluted  with  water,  and  the  resulting  solution  was  adjusted  to  pH  10  employing  10%  aqueous  sodium 
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hydroxide  and  then  was  extracted  with  4:1  chloroform/2-propanol.  The  combined  organic  phases  were 
washed  with  brine,  dried  over  anhydrous  sodium  sulfate,  filtered,  and  concentrated.  Column  chromatog- 
raphy  on  silica  gel  (elution:  10%  methanol/chloroform  with  0.2%  cone,  amonia)  followed  by  recrystallization 
from  ethyl  acetate  provided  5.86  g  of  the  product;  mp  159-1  60  °C. 

5  NMR  (200  MHz,  DMSO-de)  8  11.28  (br  s,  1H),  4.62  (br  s,  1H),  4.26  (s,  2H),  2.47  (m,  4H),  1.61  (sext, 
2H),  1.09  (t,  3H),  0.88  (t,  3H). 

Part  C:  Preparation  of  4(5)-Ethyl-2-propylimidazole-5(4)-carboxaldehyde 

io  To  a  solution  of  5.60  g  of  4(5)-ethyl-5(4)-hydroxymethyl-2-propylimidazole  in  85  mL  of  glacial  acetic 
acid  at  25  °C  was  added  72  mL  of  1.0  N  eerie  ammonium  nitrate/water  dropwise  over  1.0  hour.  The 
resulting  solution  was  stirred  at  25  °C  for  1.0  hour  and  then  was  poured  into  water.  This  solution  was 
adjusted  to  ~pH  5  employing  aqueous  sodium  hydroxide  (  -0.9  eq  added  based  on  acetic  acid  used  above) 
and  then  was  extracted  with  chloroform.  The  combined  organic  phases  were  washed  with  water  (2X)  and 

is  brine,  dried  over  anhydrous  sodium  sulfate,  filtered,  and  concentrated  to  afford  3.70  g  of  the  product  as  a 
yellow  oil. 

NMR  (200  MHz,  CDCI3)  8  9.66  (s,  1H),  2.93-2.73  (m,  4H),  1.79  (sext,  2H),  1.32  (t,  3H),  0.96  (t,  3H). 

Part  D:  Preparation  of  4-Ethyl-2-propyl-1  -[(2'-(1  H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole-5-carboxal- 
20  dehyde 

A  solution  of  1  .76  g  of  4(5)-ethyl-2-propylimidazole-5(4)-carboxaldehyde,  2.95  g  of  anhydrous  potassium 
carbonate,  6.95  g  of  4'-bromomethyl-2-((triphenylmethyl)tetrazol-5-yl)biphenyl  (-85%  purity,  prepared  as 
described  in  U.S.  Pat.  4820843),  and  30  mL  of  dimethylformamide  was  stirred  at  25  °C  for  22  hours.  The 

25  reaction  mixture  was  filtered,  and  the  filtrate  was  concentrated  under  vacuum;  the  residue  was  diluted  with 
water  and  extracted  with  ethyl  acetate.  The  combined  organic  phases  were  washed  with  water  and  brine, 
dried  over  anhydrous  sodium  sulfate,  filtered,  and  concentrated.  Column  chromatography  on  silica  gel 
(elution:  ethyl  acetate/  benzene)  furnished  3.79  of  the  alkylation  product  as  an  oil. 

A  solution  of  2.00  g  of  the  alkylation  product  in  25  mL  of  10%  aqueous  hydrochloric  acid  and  50  mL  of 
30  tetrahydrofuran  was  stirred  at  25  °C  for  18  hours.  To  the  reaction  was  added  excess  aqueous  sodium 

hydroxide,  and  the  solvents  then  were  removed  under  vacuum.  The  residue  was  dissolved  in  water,  and  the 
solution  was  filtered  to  remove  the  triphenylmethanol.  The  filtrate  was  adjusted  to  pH  3-3.5  employing  10% 
hydrochloric  acid.  The  resulting  suspension  was  stirred  for  several  hours,  and  then  the  solids  were 
recovered  by  filtration  and  dried  to  provide  0.97  g  of  the  product  as  an  amorphous  white  solid. 

35  NMR  (200  MHz,  DMSO-de)  8  16.30  (br  s,  1H),  9.77  (s,  1H),  7.72-7.51  (m,  4H),  7.02  (A2B2,  4H),  5.57  (s, 
2H),  2.81  (quart,  2H),  2.57  (t,  2H),  1.57  (sext,  2H),  1.23  (t,  3H),  0.86  (t,  3H). 

Example  2 

40  Part  A:  Preparation  of  Methyl  4(5)-ethyl-2-propylimidazole-5(4)-carboxylic  acid 

A  mixture  of  4.24  g  of  methyl  2-pentynoate  and  4.41  g  of  butamidoxime  was  stirred  at  25  °C  for  18 
hours.  Column  chromatography  on  silica  gel  (elution:  0-10%  methanol/methylene  chloride)  furnished  1.03  g 
of  an  oil.  A  solution  of  this  oil  in  xylene  was  refluxed  for  24  hours.  After  cooling,  the  solvent  was  removed 

45  under  vacuum,  and  the  residue  was  chromatographed  on  silica  gel  (elution:  0-5%  methanol/methylene 
chloride)  to  afford  0.41  g  of  the  product  as  a  waxy  solid. 

NMR  (300  MHz,  CDCI3)  8  3.87  (s,  3H),  2.62  (t,  2H),  1.81-1.61  (m,  4H),  1.24  (t,  3H),  0.94  (t,  3H). 

Part  B:  Preparation  of  Methyl  4-ethyl-2-propyl-1-[(2'-(1  H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole-5-car- 
50  boxylic 

The  title  compound  was  prepared  from  methyl  4(5)-ethyl-2-propyl-imidazole-5(4)-carboxylic  acid  ac- 
cording  to  the  procedure  described  in  Example  1  ,  Part  D. 

NMR  (300  MHz,  CDCI3)  8  7.74  (m,  1H),  7.50-7.23  (m,  3H),  7.03  (d,  2H),  6.86  (d,  2H),  5.60  (s,  2H),  3.83 
55  (s,  3H),  3.00-2.86  (m,  4H),  1.71-1.66  (m,  2H),  1.25  (t,  3H),  0.83  (t,  3H). 

8 
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Part  C:  Preparation  of  4-Ethyl-2-propyl-1  -[(2'-(1  H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole-5-carboxylic 
acid 

A  solution  of  0.61  g  of  methyl  4-ethyl-2-propyl-1-[(2'-(1  H-tetrazol-5-yl)-biphenyl-5-yl)methyl]imidazole-5- 
5  carboxylic  acid,  5  mL  of  5%  aqueous  sodium  hydroxide,  5  mL  of  methanol,  and  15  mL  of  tetrahydrofuran 

was  refluxed  for  120  hours.  After  cooling,  the  solvents  were  removed  under  vacuum,  and  the  residue  was 
dissolved  in  100  mL  of  water.  The  solution  was  adjusted  to  pH  4  employing  10%  hydrochloric  acid  and  then 
was  extracted  with  4:1  methylene  chloride/2-propanol.  The  combined  organic  phases  were  dried  over 
anhydrous  sodium  sulfate,  filtered,  and  concentrated  under  vacuum  to  provide  0.41  g  of  the  product  as  a 

io  glassy  solid. 
NMR  (300  MHz,  CDCI3)  S  7.71-7.51  (m,  4H),  7.08  (m,  4H),  5.73  (s,  2H),  2.96  (quart,  2H),  2.84  (t,  2H), 

1.54  (m,  2H),  1.21  (t,  3H),  0.84  (t,  3H). 

Examples  3-15  (Table  1)  can  be  or  have  been  prepared  according  to  the  procedures  described  in  Examples 
15  1  and  2. 

20 

25 

30 

35 

40 

45 

E x a m p l e  

3 
4 
5 
6 

R1 

m e t h y l  
t e r t - b u t y l  
i s o - p r o p y l  
i s o - p r o p y l  

NN-N  H 

R2 

O D  
CHO 
CHO 
C 0 2 H  

NMR  (300  MHz)  

a  
b 

50 

a  NMR  ( D M S O - d 6 )   5  9.75  (s,  1H),  7 . 71 -7 .50   (m,  4H),  7 . 0 2  
(A2B2 ,   4H),  5.55  (s,  2H),  2.55  (t,  2H),  2.40  (s,  3H),  1.56  ( s e x t ,  
2H),  0.84  (t,  3H) .  

b  NMR  (CDCI3)  5  10.13  (s,  1H),  7.99  (d,  1H),  7.51  (m,  2H) ,  
7.41  (m,  1H) ,7 .14   (d,  2H),  6.96  (d,  2H),  5.60  (s,  2H),  2.81  (m,  
2H),  1.73  (m,  2H),  1.50  (s,  9H),  0.95  (t,  3H) .  
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Dosage  Forms 

The  compounds  of  this  invention  can  be  administered  for  the  treatment  of  hypertension  by  any  means 
that  effects  contact  of  the  active  ingredient  compound  with  the  site  of  action  in  the  body  of  a  warm-blooded 

5  animal.  For  example,  administration  can  be  parenteral,  i.e.,  subcutaneous,  intravenous,  intramuscular,  or 
intraperitoneal.  Preferably,  administration  is  by  the  oral  route. 

The  compounds  can  be  administered  by  any  conventional  means  available  for  use  in  conjunction  with 
pharmaceuticals,  either  as  individual  therapeutic  agents  or  in  a  combination  of  therapeutic  agents.  They  can 
be  administered  alone,  but  are  generally  administered  with  a  pharmaceutical  carrier  selected  on  the  basis  of 

io  the  chosen  route  of  administration  and  standard  pharmaceutical  practice. 
For  the  purpose  of  this  disclosure,  a  warm-blooded  animal  is  a  member  of  the  animal  kingdom 

possessed  of  a  homeostatic  mechanism  and  includes  mammals  and  birds. 
The  dosage  administered  will  be  dependent  on  the  age,  health  and  weight  of  the  recipient,  the  extent  of 

disease,  kind  of  concurrent  treatment,  if  any,  frequency  of  treatment,  and  the  nature  of  the  effect  desired. 
is  Usually,  a  daily  dosage  of  active  ingredient  compound  will  be  from  about  1-500  milligrams  per  day. 

Ordinarily,  from  10  to  100  milligrams  per  day  in  one  or  more  applications  is  effective  to  obtain  desired 
results.  These  dosages  are  the  effective  amounts  both  for  treatment  of  hypertension  and  for  treatment  of 
congestive  heart  failure,  i.e.,  for  lowering  blood  pressure  and  for  correcting  the  hemodynamic  burden  on  the 
heart  to  relieve  the  congestion. 

20  The  active  ingredient  can  be  administered  orally  in  solid  dosage  forms,  such  as  capsules,  tablets,  and 
powders,  or  in  liquid  dosage  forms,  such  as  elixirs,  syrups,  and  suspension.  It  can  also  be  administered 
parenterally,  in  sterile  liquid  dosage  forms. 

Gelatin  capsules  contain  the  active  ingredient  and  powdered  carriers,  such  as  lactose,  starch,  cellulose 
derivatives,  magnesium  stearate,  stearic  acid,  and  the  like.  Similar  diluents  can  be  used  to  make 

25  compressed  tablets.  Both  tablets  and  capsules  can  be  manufactured  as  sustained  release  products  to 
provide  for  continuous  release  of  medication  over  a  period  of  hours.  Compressed  tablets  can  be  sugar 
coated  for  film  coated  to  mask  any  unpleasant  taste  and  protect  the  tablet  from  the  atmosphere,  or  enteric 
coated  for  selective  disintegration  in  the  gastrointestinal  tract. 

Liquid  dosage  forms  for  oral  administration  can  contain  coloring  and  flavoring  to  increase  patient 
30  acceptance. 

In  general,  water,  a  suitable  oil,  saline,  aqueous  dextrose  (glucose),  and  related  sugar  solutions  and 
glycols  such  as  propylene  glycol  or  polyethylene  glycols  are  suitable  carriers  for  parenteral  solutions. 
Solutions  for  parenteral  administration  preferably  contain  a  water  soluble  salt  of  the  active  ingredient, 
suitable  stabilizing  agents,  and,  if  necessary,  buffer  substances.  Antioxidizing  agents  such  as  sodium 

35  bisulfite,  sodium  sulfite,  or  ascorbic  acid,  either  alone  or  combined,  are  suitable  stabilizing  agents.  Also 
used  are  citric  acid  and  its  salts  and  sodium  EDTA.  In  addition,  parenteral  solutions  can  contain 
preservatives,  such  as  benzalkonium  chloride,  methyl-  or  propylparaben,  and  chlorobutanol. 

Suitable  pharmaceutical  carriers  are  described  in  Remington's  Pharmaceutical  Sciences,  A.  Osol.,  a 
standard  reference  text  in  this  field. 

40  Useful  pharmaceutical  dosage-forms  for  administration  of  the  compounds  of  this  invention  can  be 
illustrated  as  follows: 

Capsules 

45  A  large  number  of  unit  capsules  are  prepared  by  filling  standard  two-piece  hard  gelatin  capsules  each 
with  100  milligrams  of  powdered  active  ingredient,  150  milligrams  of  lactose,  50  milligrams  of  cellulose,  and 
6  milligrams  magnesium  stearate. 

Soft  Gelatin  Capsules 
50 

A  mixture  of  active  ingredient  in  a  digestible  oil  such  as  soybean  oil,  cottonseed  oil  or  olive  oil  is 
prepared  and  injected  by  means  of  a  positive  displacement  pump  into  gelatin  to  form  soft  gelatin  capsules 
containing  100  milligrams  of  the  active  ingredient.  The  capsules  are  washed  and  dried. 

55  Tablets 

A  large  number  of  tablets  are  prepared  by  conventional  procedures  so  that  the  dosage  unit  is  100 
milligrams  of  active  ingredient,  0.2  milligrams  of  colloidal  silicon  dioxide,  5  milligrams  of  magnesium 
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stearate,  275  milligrams  of  microcrystalline  cellulose,  1  1  milligrams  of  starch  and  98.8  milligrams  of  lactose. 
Appropriate  coatings  may  be  applied  to  increase  palatability  or  delay  absorption. 

Injectable 
5 

A  parenteral  composition  suitable  for  administration  by  injection  is  prepared  by  stirring  1  .5%  by  weight 
of  active  ingredient  in  10%  by  volume  propylene  glycol.  The  solution  is  made  to  volume  with  water  for 
injection  and  sterilized. 

io  Suspension 

An  aqueous  suspension  is  prepared  for  oral  administration  so  that  each  5  milliliters  contain  100 
milligrams  of  finely  divided  active  ingredient,  100  milligrams  of  sodium  carboxymethyl  cellulose,  5 
milligrams  of  sodium  benzoate,  1.0  grams  of  sorbitol  solution,  U.S.  P.,  and  0.025  milliliters  of  vanillin. 

15 
Claims 
Claims  for  the  following  Contracting  States  :  AT,  BE,  CH,  LI,  DE,  DK,  FR,  GB,  IT,  LU,  SE,  GR 

1.  An  antihypertensive  compound  of  the  formula: 
20 

25 

30 

35 

I 

40  where 
R2  is  -  CHO  or  -  COOH; 
when  R2  is  -  CHO,  R1  is  methyl,  ethyl,  i-propyl,  or  t-butyl;  and 
when  R2  is  -  COOH,  R1  is  ethyl,  or  i-propyl. 

45  2.  The  compound  of  claim  1  wherein  R2  is  -  CHO  and  R1  is  ethyl. 

3.  The  compound  of  claim  1  wherein  R2  is  -  CHO  and  R1  is  t-butyl. 

4.  The  compound  of  claim  1  wherein  R2  is  -  COOH  and  R1  is  ethyl. 
50 

5.  Use  of  a  compound  of  any  one  of  claims  1-4  for  preparing  a  medicament  for  treating  hypertention  in  a 
warm  blooded  animal. 

55 

11 
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Claims  for  the  Contracting  State  :  ES 

1.  A  process  for  preparing  an  antihypertensive  compound  of  the  formula: 

R1 

I 

where 
R2  is  -  CHO  or  -  COOH; 
when  R2  is  -  CHO,  R1  is  methyl,  ethyl,  i-propyl,  or  t-butyl;  and 
when  R2  is  -  COOH,  R1  is  ethyl,  or  i-propyl,  which  process  comprises  reacting  a  compound  of  the 
formula 

R1 

H 

wherein  R2is  CHO  or  CO2CH3  and  R1  is  as  defined  above,  with  a  compound  of  the  formula 

wherein  X  is  halogen,  tosylate  or  mesylate,  followed  by  removal  of  the  triphenyl  protecting  group  with 
aqueous  acids  and  by  saponification  in  case  R2  is  CO2CH3. 

2.  The  process  of  claim  1  wherein  R2  is  -  CHO  and  R1  is  ethyl. 

3.  The  process  of  claim  1  wherein  R2  is  -  CHO  and  R1  is  t-butyl. 

12 
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4.  The  process  of  claim  1  wherein  R2  is  -  COOH  and  R1  is  ethyl. 

5.  A  method  for  preparing  a  pharmaceutical  composition  for  treating  hypertension  in  a  warm-blooded 
animal  comprising  admixing  a  compound  prepared  according  to  any  one  of  claims  1  through  4  with  a 

5  pharmaceutical  carrier. 

Patentanspruche 
Patentanspruche  fur  folgende  Vertragsstaaten  :  AT,  BE,  CH,  LI,  DE,  DK,  FR,  GB,  IT,  LU,  SE,  GR 

io  1.  Blutdrucksenkende  Verbindung  der  Formel: 

I 
30 

worin 
R2  -CHO  Oder  -COOH  ist; 
wenn  R2  -CHO  ist,  ist  R1  Methyl,  Ethyl,  Isopropyl  Oder  t-Butyl,  und 

35  wenn  R2  -COOH  ist,  ist  R1  Ethyl  oder  Isopropyl. 

2.  Verbindung  des  Anspruchs  1  ,  worin  R2  -CHO  ist  und  R1  Ethyl  ist. 

3.  Verbindung  des  Anspruchs  1  ,  worin  R2  -CHO  ist  und  R1  t-Butyl  ist. 
40 

4.  Verbindung  des  Anspruchs  1  ,  worin  R2  -COOH  ist  und  R1  Ethyl  ist. 

5.  Verwendung  einer  Verbindung  eines  der  Anspruche  1-4  zum  Herstellen  eines  Arzneimittels  zum 
Behandeln  von  Bluthochdruck  in  einem  warmblutigen  Tier. 

45 

50 

55 

13 
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Patentanspruche  fur  folgenden  Vertragsstaat  :  ES 

1.  Verfahren  zur  Herstellung  einer  blutdrucksenkenden  Verbindung  der  Formel: 

5 

10 

15 

20 

25  worin 
R2  -CHO  Oder  -COOH  ist; 
wenn  R2  -CHO  ist,  ist  R1  Methyl,  Ethyl,  Isopropyl  oder  t-Butyl,  und 
wenn  R2  -COOH  ist,  ist  R1  Ethyl  oder  Isopropyl,  wobei  das  Verfahren  das  Umsetzen  einer  Verbindung 
der  Formel 

30 

35 

worin  R2  CHO  oder  CO2CH3  ist  und  R1  wie  vorstehend  definiert  ist,  mit  einer  Verbindung  der  Formel 

umfaBt,  worin  X  Halogen,  Tosylat  oder  Mesylat  ist,  gefolgt  vom  Entfernen  der  Triphenyl-Schutzgruppe 
mit  waBrigen  Sauren  und  im  Falle,  dal3  R2  CO2CH3  ist,  von  der  Verseifung. 

55 
2.  Verfahren  des  Anspruchs  1  ,  wobei  R2  -CHO  ist  und  R1  Ethyl  ist. 

3.  Verfahren  des  Anspruchs  1  ,  wobei  R2  -CHO  ist  und  R1  t-Butyl  ist. 

14 
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4.  Verfahren  des  Anspruchs  1  ,  wobei  R2  -COOH  ist  und  R1  Ethyl  ist. 

5.  Verfahren  zum  Herstellen  einer  pharmazeutischen  Zusammensetzung  zum  Behandeln  von  Bluthoch- 
druck  in  einem  warmblutigen  Tier,  welches  das  Mischen  einer  gemaB  einem  der  Anspruche  1  bis  4 

5  hergestellten  Verbindung  mit  einem  pharmazeutischen  Trager  umfaBt. 

Revendicatlons 
Revendicatlons  pour  les  Etats  contractants  suivants  :  AT,  BE,  CH,  LI,  DE,  DK,  FR,  GB,  IT,  LU,  SE,  GR 

io  1.  Compose  hypertenseur  repondant  a  la  formule: 

15 

20 

I 
25 

dans  laquelle 
R2  est  -CHO  ou  -COOH;  et 
si  R2  represente  -CHO,  R1  represente  un  radical  methyle,  ethyle,  isopropyle  ou  t-butyle  et 
si  R2  represente  -COOH,  R1  est  un  radical  ethyle  ou  isopropyle. 

30 
2.  Compose  selon  la  revendication  1  ,  dans  lequel  R2  est  -CHO  et  R1  est  un  radical  ethyle. 

3.  Compose  selon  la  revendication  1  ,  dans  lequel  R2  est  -CHO  et  R1  est  un  radical  t-butyle. 

35  4.  Compose  selon  la  revendication  1  ,  dans  lequel  R2  est  -COOH  et  R1  est  un  radical  ethyle. 

5.  Utilisation  d'un  compose  selon  I'une  quelconque  des  revendications  1  a  4  pour  la  preparation  d'un 
medicament  destine  au  traitement  de  I'hypertension  arterielle  chez  les  animaux  a  sang  chaud. 

40  Revendicatlons  pour  I'Etat  contractant  sulvant  :  ES 

1.  Procede  de  preparation  d'un  compose  hypertenseur  de  formule: 

45 

50 

55 
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dans  laquelle 
R2  est  -CHO  ou  -COOH;  et 
si  R2  represente  -CHO,  R1  represente  un  radical  methyle,  ethyle,  isopropyle  ou  t-butyle  et 
si  R2  represente  -COOH,  R1  est  un  radical  ethyle  ou  isopropyle. 

qui  comporte  la  reaction  d'un  compose  de  formule 

H 

dans  lequel  R2  est  CHO  ou  CO2CH3  et  R1  est  tel  que  defini  ci-dessus, 
avec  un  compose  de  formule 

dans  laquelle  X  est  un  atome  d'halogene,  un  groupement  tosylate  ou  mesylate,  puis  elimination  du 
groupe  protecteur  triphenyle  au  moyen  d'une  solution  aqueuse  d'acides  et  saponification  dans  le  cas 
ou  R2  est  CO2CH3. 

Procede  selon  la  revendication  1  ,  dans  lequel  R2  est  -CHO  et  R1  est  un  radical  ethyle. 

Procede  selon  la  revendication  1  ,  dans  lequel  R2  est  -CHO  et  R1  est  un  radical  t-butyle. 

Procede  selon  la  revendication  1  ,  dans  lequel  R2  est  -COOH  et  R1  est  un  radical  ethyle. 

Procede  de  preparation  d'une  composition  pharmaceutique  pour  le  traitement  de  I'hypertension  chez 
les  animaux  a  sang  chaud  qui  comprend  le  melange  d'un  compose  prepare  selon  I'une  quelconque 
des  revendications  1  a  4  avec  un  support  pharmaceutiquement  acceptable. 
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