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Description 

US  Patent  4,341,784  discloses  certain  substituted  7-(3-amino-1-pyrrolidinyl)-1-ethyl-6-fluoro-1,4- 
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic  acids  having  the  general  formula: 

5 

10 
C2H5 

The  compounds  are  disclosed  to  have  antibacterial  activity. 15  The  Journal  of  Medicinal  Chemistry,  23,  1358  (1980)  discloses  certain  substituted  quinoline-3-  * 
carboxylic  acids  having  the  structural  formula 

O  \  

25 
wherein 

o -  

30  may  be  pyrrolidinyl.  See  also  US  Patent  4,146,719.  The  compounds  are  disclosed  to  have  antibacterial 
activity. 

European  Patent  Application  81  10  6747,  Publication  Number  047,005,  published  March  10,  1982, 
discloses  certain  benzoxazine  derivatives  having  the  structural  formula 

35 

40 

wherein  A  is  halogen  and  B  may  be  a  cyclic  amine  substituent  such  as  pyrrolidine,  or  piperidine. 
45  Certain  7-heterocyclic  substituted  1,8-naphthyridines  are  disclosed  in  Eur.  J.  Med.  Chem.  —  Chimica 

Therapeutica,  29,  27  (1977).  US  Patents  3,753,993  and  3,907,808  disclose  certain  7-pyridylquinolines. 
EP—  A—  0049355  and  FR—  A—  2500833  disclose  certain  7-amino-1-(substituted)-4-oxo-1,4- 

dihydronaphthyridine-3-carboxylic  acids.  EP—  A—  0049355  also  discloses  7-amino-1-cyclopropyl-4-oxo-1,  4- 
dihydroquinoline-3-carboxylic  acids  although  no  process  is  described  for  the  preparation  of  such 

so  compounds. 
The  references  teach  that  these  compounds  possess  antibacterial  activity. 
In  a  first  aspect,  the  present  invention  provides  the  following  compounds: 
7-[3-(aminomethyl)-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 

acid; 
55  1-cyclopropyl-7-[3-[(ethylamino)methyl-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoline- 

carboxylic  acid; 
7-[3-amino-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicacid; 
1-cyclopropyl-7-[3-[(methylamino)methyl]-1-pyrrolidinyl]-6,8-difIuoro-1,4-dihydro-4-oxo-3-quinoline- 

carboxylic  acid; 
60  1-cyclopropyl-7-[3-(ethylamino)-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 

acid; 
i-cyclopropyl-e.S-difluoro-i^-dihydro^-tS-CId-methylethyDaminolmethylJ-i-pyrrolidinyll^-oxo-S- 

quinolinecarboxylic  acid; 
7-[3-(aminomethyl)-1-pyrrolidinyl]-1-cyclopropyl-1,4-dihydro-6-fluoro-4-oxo-1,8-naphthyridine-3- 

65  carboxylic  acid;  and 
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1-cyclopropyl-7-[3-[(ethylamino)methyl]-1-pyrrolidinyl]-1,4-dihydro-6-fluoro-4-oxo-1,8-naphthyridine- 
3-carboxylic  acid;  the  lower  alkyl  esters  thereof  and  the  pharmaceutically  acceptable  acid  addition  or  base 
salts  thereof.  •  .■  «  *■ The  invention  also  includes  a  pharmaceutical  composition  which  comprises  an  antibactenally  elective 

5  amount  of  a  compound  in  accordance  with  the  first  aspect  of  the  present  invention  or  a  pharmaceutically 
acceptable  salt  thereof  in  combination  with  a  pharmaceutically  acceptable  carrier. 

The  invention  further  relates  to  the  compounds  in  accordance  with  the  first  aspect  of  the  present 
invention,  for  use  as  antibacterial  agents.  The  compounds  may  be  used  in  a  method  for  treating  bacterial 
infections  in  a  mammal  comprising  administering  an  antibacteriaily  effective  amount  of  the  above  defined 

m  pharmaceutical  c o m p o s i t i o n . .  
The  compounds  of  this  invention  may  be  prepared  by  treating  a  compound  having  the  structural 

formula  (I)  or  (II): 
O  0  

F - r ^ r r V c ° 2 R i   F W r c ° 2 R i  

L ^ - N ^ - N ^ 1   (ID 

wherein  R1  is  a  hydrogen,  a  C,_e  alkyl  or  a  cation  and  L  is  a  leaving  group,  preferably  fluorine  or  chlorine, 

with  an  appropriate  cyclic  amine  to  give  the  desired  3-substituent.  The  cyclic  amme  may,  ,  desired  be 

protected  by  a  group  which  renders  it  substantially  inert  to  the  react.on  cond.t.ons.  Thus,  for  example, 

protecting  groups  such  as  the  following  may  be  utilized: 
25  carboxvlic  acyl  qroups  such  asformyl,  acetyl,  trifluoroacetyl; 

alkoxySrbonyl  groups  such  as  ethoxycarbonyl,  f-butoxycarbonyl,  p,p,p-trichloroethoxycarbonyl,  p- 

i O d O ^ K r t o n y l g r o u p 8   such  as  benzyloxycarbonyl,p-methoxybenzyloxycarbonyl,  phenoxycarbonyl; 

30  S   ^ ^ n ^ ^ ^ r ^ ,   vinyloxycarbony.,  o-nitropheny.sulfenyl,  diphenyl- 

phosphinyl,p-toluenesulfonyl,  and  benzyl,  may  all  be  utilized.  The  protecting  group  may  ^   removed,  after 
fhe  reaction  between  the  starting  compound  of  formula  I  or  II  and  the  cyclic  .mine  by  P ™ ^   * " " *  

those  skilled  in  the  art.  For  example,  the  ethoxycarbonyl  group  may  be  removed  by  acid  or  base  hydrolysis 
and  the  tritvl  qroup  may  be  removed  by  hydrogenolysis. 

35  The  reaction  between  the  compound  of  structural  formula  (I)  or  (II)  and  a  suitably  protected 

cyclicamine  may  be  performed  with  or  without  a  solvent,  preferably  at  elevated  tempe  rature  for  a  s^  fficu  en 

time  so  that  the  reaction  is  substantially  complete.  The  reaction  is  preferably  carried  out  in  the  presence  of 

an  acid  acceptor  such  as  an  alkali  metal  or  alkaline  earth  metal  carbonate  or  bicarbonate,  a  tert.ary  amme 

•   
^ r ^ S K ^ a ° i ^ ^   non-reactive  ^ ^ » " ^ £ $ * $ ™  
ethanol,  chloroform,  dimethylsulfoxide,  dimethylformamide,  pyndine,  picohne,  water.  Solvent  mixtures 

m^SnOvebneieUntiliZreaction  temperatures  are  In  the  range  of  from  about  20°  to  about  150°C;  higher 

temperatures  usually  require  shorter  reaction  times.  »^j,._» 
45  The  removal  of  the  protecting  group  may  be  accomplished  either  before  or  after  isolating  the  product. 

Alternatively  the  Drotectinq  qroup  need  not  be  removed. 
The  starting  compounds  having  structural  formulae  (I)  and  (II)  are  known  in  the  art  or,  if  new,  may  be 

prepared  from  known  starting  materials  by  standard  procedures  or  ^.variations  thereof. 
1-Cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyl.c  acid  may  be  prepared  by  a  series 

so  of  reactions  starting  from  2,3,4,5-tetrafluorobenzoic  acid.  The  sodium  salt  o  2'3'4'5-tftraflu°ro^"z°^C'df 
is  reacted  with  oxalyl  chloride  and  the  product  condensed  with  Jethyl  ma  onate  in  the  presence  of 

magnesium  turnings  to  afford  after  hydrolysis  2,3,4,5-tetrafluorobenzoylacetic  ac  id,  ,  ethyl  ester.  J h   is 

compound  is,  in  turn,  treated  with  triethylorthoformate  and  acetic  anhydride,  followed  by  cycbpropyl- 

amine  to  afford  2-(2,3,4,5-tetrafluorobenzoyl)-2-cyclopropylaminoacryl.c  acid,  ethyl  ester,  which  is  then 

55  ring  closed  and  hydrolysed  with  sodium  hydride  to  give  the  desired  intermediate. 
7-Chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyndine-3-carboxylic  acid  may  be 

prepared  by  a  series  of  reactions  starting  from  4-(6-chloro-3-nitro-2-pyridinyl)-1-piperaz,necarboxyl,c  acid, 

ethyl  ester  The  intermediate,  1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperaZ.nyl)-1,8-naphthynd.ne- 
3-carboxylic  acid  can  be  converted  to  the  7-hydroxy  derivative  with  a  mixture  of  nitric  and  sulfunc  ac  ds 

so  which  is  then  replaced  by  chlorine  by  treatment  with  phosphorus  oxychlonde  to  give  the  ,  des.  ed 

intermediate.  The  synthesis  of  both  of  the  above  N-cyclopropyl  intermediates  is  described  in  the 

PrePThetcycHcaamrineeSs  employed  in  the  present  invention  are  either  known  compounds  or  they  may  be 

prepared  from  known  starting  materials  by  standard  procedures  or  by  variations  thereof.  For  example,  3- 

65  pyrrolidinemethanamines  having  the  structural  formula  D 

30 
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r —   N-H 

CH2NHR3 

10  may  be  readily  prepared  from  the  known  starting  material  methyl  5-oxo-1-(phenylmethyl)-3-pyrrolidine- 
carboxylate,  A,  [J,  Org.  Chem.,  26,  1519  (1961)]  by  the  following  reaction  sequence. 

CONHRg yCO2CH3  NH2R3   ̂15 

O ^ N ^  ^ N ^  

CH2C6H5 CH2C6H5 20 

B 

25 

CH2NHR3 CHgNHRg 
/  30 

CH2C6H5 
H 

35 

The  compound  wherein  R3  is  hydrogen,  namely  3-pyrrolidinemethanamine,  has  been  reported  in  J. 
40  Org.  Chem.,  26,  4955  (1961  ). 

Thus  Compound  A  may  be  converted  to  the  corresponding  amide  B  by  treatment  with  R3NH2;  for 
example,  a  saturated  solution  of  ethylamine  in  an  alkanol  such  as  methyl  alcohol  may  be  utilized.  The 
diamide  B  may  next  be  reduced  to  produce  the  corresponding  diamine  C.  This  reduction  may  be  carried  out 
using  lithium  aluminum  hydride,  for  example,  in  a  convenient  solvent  such  as  tetrahydrofuran.  Compound 

45  C  may  next  be  debenzylated,  for  example  using  hydrogen  and  20%  palladium  on  carbon  catalyst  to 
produce  the  diamine  D.  Alternatively,  when  R  =  H  in  C,  the  primary  amine  function  may  be  protected  with  a 
group  R4  as  defined,  hereinabove.  For  example,  the  primary  amine  function  may  be  acylated  with  an  acyl 
halide  such  as  acetyl  chloride  by  well  known  procedures.  The  primary  amine  function  of  C  may  also  be 
converted  to  a  carbamate  ester  such  as  the  ethyl  ester  by  treatment  with  ethyl  chloroformate  in  the 

50  presence  of  a  strong  base  such  as  1,8-diazabicyclo[5.4.0]undec-7-ene  in  a  convenient  solvent  such  as 
methylene  chloride.  The  benzyl  group  may  next  be  removed,  for  example  as  described  above  for 
Compound  C,  thereby  producing  Compound  D  where  R  is  —  CO2Et,  which  after  conversion  to  the  desired 
cyclic  amine  may  be  reacted  with  a  compound  having  the  structural  formula  (I)  or  (II)  to  thereby  produce  a 
corresponding  compound  according  to  the  first  aspect  of  this  invention.  The  —  CO2Et  group  may  be 

55  removed  by  standard  procedures. 
The  compounds  of  the  invention  display  antibacterial  activity  when  tested  by  the  microtitration  dilution 

method  as  described  in  Heifetz,  et  al,  Antimicr.  Agents  &  Chemoth.,  6,  124  (1974). 
By  use  of  the  above  referenced  method,  the  followed  minimum  inhibitory  concentration  values  (MICs 

in  ug/ml)  were  obtained  for  representative  compounds  of  the  invention  and  the  prior  art  compound  7-(3- 
60  amino-1-pyrrolidinyl)-1-ethyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic  acid  designated  as 

**  in  the  table. 

65 
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The  compounds  of  the  invention  are  capable  of  forming  both  pharmaceutically  acceptable  acid 
addition  and/or  base  salts.  Base  salts  are  formed  with  metals  or  amines,  such  as  alkali  and  alkaline  earth 
metals  or  organic  amines.  Examples  of  metals  used  as  cations  are  sodium,  potassium,  magnesium, 
calcium.  Also  included  are  heavy  metal  salts  such  as  for  example  silver,  zinc,  cobalt,  and  cerium.  Such 

5  heavy  metal  salts  are  effective  in  the  treatment  of  burns  especially  when  applied  to  the  affected  surface  of  a 
burn  victim  either  directly  or  in  combination  with  a  physiologically  acceptable  carrier  such  as  a  water 
dispersible,  hydrophilic  carrier.  Examples  of  suitable  amines  are  N.N'dibenzylethylenediamine,  chloro- 
procaine,  choline,  diethanolamine,  ethylenediamine,  N-methylglucamine,  and  procaine. 

Pharmaceutically  acceptable  acid  addition  salts  are  formed  with  organic  and  inorganic  acids. 
10  Examples  of  suitable  acids  for  salt  formation  are  hydrochloric,  sulfuric,  phosphoric,  acetic,  citric,  oxalic, 

malonic,  salicylic,  malic,  gluconic,  fumaric,  succinic,  ascorbic,  maleic,  methanesulfonic.  The  salts  are 
prepared  by  contacting  the  free  base  form  with  a  sufficient  amount  of  the  desired  acid  to  produce  either  a 
mono  or  di,  etc  salt  in  the  conventional  manner.  The  free  base  forms  may  be  regenerated  by  treating  the 
salt  form  with  a  base.  For  example,  dilute  solutions  of  aqueous  base  may  be  utilized.  Dilute  aqueous 

15  sodium  hydroxide,  potassium  carbonate,  ammonia,  and  sodium  bicarbonate  solutions  are  suitable  for  this 
purpose.  The  free  base  forms  differ  from  their  respective  salt  forms  somewhat  in  certain  physical 
properties  such  as  solubility  in  polar  solvents,  but  the  salts  are  otherwise  equivalent  to  their  respective  free 
base  forms  for  purposes  of  the  invention.  Use  of  excess  base  where  R'  is  hydrogen  gives  the  corresponding 
basic  salt. 

20  The  compounds  of  the  invention  can  exist  in  unsolvated  as  well  as  solvated  forms,  including  hydrated 
forms.  In  general,  the  solvated  forms,  including  hydrated  forms  are  equivalent  to  the  unsolvated  forms  for 
purposes  of  the  invention. 

The  alkyl  groups  contemplated  by  the  invention  comprise  both  straight  and  branched  carbon  chains  of 
from  one  to  about  three  carbon  atoms  except  when  specifically  stated  to  be  greater  than  three  carbon 

25  atoms.  Representative  of  such  groups  are  methyl,  ethyl,  propyl,  isopropyl. 
The  cycloalkyl  groups  contemplated  by  the  invention  comprise  those  having  three  to  six  carbons 

atoms  such  as  cyclopropyl,  cyclobutyl,  cyclopentyl,  and  cyclohexyl. 
The  alkoxy  groups  contemplated  by  the  invention  comprise  both  straight  and  branched  carbon  chains 

of  from  one  to  about  six  carbon  atoms  unless  otherwise  specified.  Representative  of  such  groups  are 
30  methoxy,  ethoxy,  propoxy,  /-propoxy,  f-butoxy,  hexoxy. 

The  term,  haloalkyl,  is  intended  to  include  halogen  substituted  straight  and  branched  carbon  chains  of 
from  two  to  four  carbon  atoms.  Those  skilled  in  the  art  will  recognize  that  the  halogen  substituent  may  not 
be  present  on  the  a-carbon  atom  of  the  chain.  Representative  of  such  groups  are  P-fluoroethyl,  P-chloro- 
ethyl,  p,p-dichloroethyl,  P-chloropropyl,  p-chloro-2-propyl,  Y-iodobutyl. 

35  The  term  halogen  is  intended  to  include  fluorine,  chlorine,  bromine,  and  iodine  unless  otherwise 
specified. 

Certain  compounds  of  the  invention  may  exist  in  optically  active  forms.  The  pure  D  isomer,  pure  L 
isomer  as  well  as  mixtures  thereof;  including  the  racemic  mixtures,  are  contemplated  by  the  invention. 
Additional  assymmetric  carbon  atoms  may  be  present  in  a  substituent  such  as  an  alkyl  group.  All  such 

40  isomers  as  well  as  mixtures  thereof  are  intended  to  be  included  in  the  invention. 
The  compounds  of  the  invention  can  be  prepared  and  administered  in  a  wide  variety  of  oral,  parenteral 

and  topical  dosage  forms.  It  will  be  obvious  to  those  skilled  in  the  art  that  the  following  dosage  forms  may 
comprise  as  the  active  component,  either  a  compound  of  formula  I  or  a  corresponding  pharmaceutically 
acceptable  salt  of  a  compound  of  formula  I. 

45  For  preparing  pharmaceutical  compositions  from  the  compounds  described  by  this  invention,  inert, 
pharmaceutically  acceptable  carriers  can  be  either  solid  or  liquid.  Solid  form  preparations  include  powders, 
tablets,  dispersable  granules,  capsules,  cachets,  suppositories,  and  ointments.  A  solid  carrier  can  be  one  or 
more  substances  which  may  also  act  as  diluents,  flavoring  agents,  solubilizers,  lubricants,  suspending 
agents,  binders,  or  tablets  disintegrating  agents;  it  can  also  be  an  encapsulating  material.  In  powders,  the 

so  carrier  is  a  finely  divided  solid  which  is  in  admixture  with  the  finely  divided  active  compound.  In  the  tablet 
the  active  compound  is  mixed  with  carrier  having  the  necessary  binding  properties  in  suitable  proportions 
and  compacted  in  the  shape  and  size  desired.  The  powders  and  tablets  preferably  contain  from  5  or  10  to 
about  70  percent  of  the  active  ingredient.  Suitable  solid  carriers  are  magnesium  carbonate,  magnesium 
stearate,  talc,  sugar,  lactose,  pectin,  dextrin,  starch,  gelatin,  tragacanth,  methyl  cellulose,  sodium  carboxy- 

55  methyl  cellulose,  a  low  melting  wax,  cocoa  butter.  The  term  "preparation"  is  intended  to  include  the 
formulation  of  the  active  compound  with  encapsulating  material  as  carrier  providing  a  capsule  in  which  the 
active  component  (with  or  without  other  carriers)  is  surrounded  by  carrier,  which  is  thus  in  association  with 
it.  Similarly,  cachets  are  included.  Tablets,  powders,  cachets,  and  capsules  can  be  used  as  solid  dosage 
forms  suitable  for  oral  administration. 

60  Liquid  form  preparations  include  solutions  suspensions  and  emulsions.  As  an  example  may  be 
mentioned  water  or  water-propylene  glycol  solutions  for  parenteral  injection.  Such  solutions  are  prepared 
so  as  to  be  acceptable  to  biological  systems  (isotonicity,  pH,  etc).  Liquid  preparations  can  also  be 
formulated  in  solution  in  aqueous  polyethylene  glycol  solution.  Aqueous  solutions  suitable  for  oral  use  can 
be  prepared  by  dissolving  the  active  component  in  water  and  adding  suitable  colorants,  flavors,  stabilizing, 

65  and  thickening  agents  as  desired.  Aqueous  suspension  suitable  for  oral  use  can  be  made  by  dispersing  the 
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finely  divided  active  component  in  water  with  viscous  material,  i.e.,  natural  or  synthetic  gums,  resins, 

methyl  cellulose,  sodium  carboxymethyl  cellulose,  and  other  well-known  suspending  agents. 
Ointment  preparations  contain  heavy  metal  salts  of  a  compound  of  formula  I  w.th  a  physiologically 

acceptable  carrier.  The  carrier  is  desirably  a  conventional  water-dispersible  hydroph.  lie  or  oi  -m-water 

5  carrier  particularly  a  conventional  semi-soft  or  cream-like  water-dispersible  or  water  soluble,  oil-m-water 

emulsion  which  may  be  applied  to  an  affected  burn  surface  or  infected  surface  with  a  minimum  of 

discomfort.  Suitable  compositions  may  be  prepared  by  merely  incorporating  or  homogeneously  admixing 
finely  divided  compounds  with  the  hydrophilic  carrier  or  base  or  ointment. 

Preferably,  the  pharmaceutical  preparation  is  in  unit  dosage  form.  In  such  form,  the  preparation  is 

10  subdivided  into  unit  doses  containing  appropriate  quantities  of  the  active  component.  The  unit  dosage 
form  can  be  a  packaged  preparation,  the  package  containing  discrete  quantities  of  preparation,  for 

example,  packeted  tablets,  capsules,  powders  in  vials  or  ampoules,  and  ointments  in  tubes  or  jars.  The  unit 

dosage  form  can  also  be  a  capsule,  cachet,  tablet,  gel  or  cream  itself  or  it  can  be  the  appropriate  number  of 

any  of  these  packaged  forms.  1mntn  
is  The  quantity  of  active  compound  in  a  unit  dose  of  preparation  may  be  varied  or  adjusted  from  1  mg  to 

100  mg  according  to  the  particular  application  and  the  potency  of  the  active  ingredient. 
In  therapeutic  use  as  agents  for  treating  bacterial  infections  the  compounds  util.zed  in  the 

Dharmaceutical  method  of  this  invention  are  administered  at  the  initial  dosage  of  about  3  mg  to  about  40 

mg  per  kilogram  daily.  A  daily  dose  range  of  about  6  mg  to  about  14  mg  per  kilogram  is  preferred  The 

20  dosages,  however,  may  be  varied  depending  upon  the  requirements  of  the  patient,  the  severity  of  the 

condition  being  treated,  and  the  compound  being  employed.  Determination  of  the  proper  dosage  for  a 

particular  situation  is  within  the  skill  of  the  art.  Generally,  treatment  is  initiated  with  smaller  dosages  which 

are  less  than  the  optimum  dose  of  the  compound.  Thereafter,  the  dosage  is  increased  by  small  increments 
until  the  optimum  effect  under  the  circumstances  is  reached.  For  convenience,  the  total  daily  dosage  may 

25  be  divided  and  administered  in  portions  during  the  day  if  desired. 
The  following  nonlimiting  examples  illustrate  the  inventors'  preferred  methods  for  preparing  the 

compounds  of  the  invention. 
Example  1 

7-[3-(aminomethyl)-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicacid 
30  A  mixture  of  1.00  g  (3.53  mmole)  of  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinoline- 

carboxylic  acid,  10  ml  of  acetonitrile,  0.54  g  (3.5  mmole)  1,8-diazobicyclo[5.4.0]undec-7-ene,  and  0.37  g  (3.7 
mmole)  of  3-pyrrolidinemethanamine  is  refluxed  one  hour,  then  stirred  at  room  temperature  overnight. 
The  reaction  mixture  is  then  filtered  and  the  precipitate  washed  with  ethyl  ether  until  dry  to  yield  1.21  g 
(94.5%)  of  the  title  compound,  mp  232—  235°C. 

35 
Example  2 

1-Cyclopropyl-7-[3-[(ethylamino)methyl]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro- 
4-oxo-3-quinolinecarboxylic  acid 

A  mixture  of  1.00  g  (3.53  mmole)  of  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinoline- 
40  carboxylic  acid,  10  ml  of  acetonitrile,  0.54  g  (3.5  mmole)  1,8-diazobicyclo[5.4.0]undec-7-ene,  and  0.48  g  (3.7 

mmole)  of  N-ethyl-3-pyrrolidinemethanamine  is  refluxed  one  hour,  then  stirred  at  room  temperature 
overnight.  The  reaction  mixture  is  then  filtered  and  the  precipitate  washed  with  ethyl  ether  until  dry  to  yield 
1.22  g  (88.4%)  of  the  title  compound,  mp  256—  258°C. 

45  Example  3 
7-[3-Amino-1-pyrrolidinyl]-1-cyclopropyl-6r8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicAcid 

7-[3-t-Butoxycarbonylamino-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-qumoline- 

^ H u s p ^ n s i o n   of  49.5  g  (0.175  mole)  of  1-cyclopropyl-1,4-dihydro-4-oxo-6,7,8-trifluoroquinoline-3- 
50  carboxylic  acid,  37.3  g  (0.2  mole)  of  1,1-dimethylethyl  (3-pyrroiidinyl)carbamate,  40.4  g  {0A  mole  of 

triethylamine  in  1.5  I  of  acetonitrile  was  refluxed  for  three  hours.  The  precipitate  was  removed  by  filtration, 
washed  with  acetonitrile,  then  ethyl  ether,  and  dried  in  vacuo  to  give  75.0  g  of  the  title  compound,  mp 
239—  240°C. 

10 

15 

20 

50 

7-[3-Amino-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicAcid 
A  solution  of  1.4  g  (3.1  mmole)  of  7-[3-t-butoxycarbonylammo-1-pyrrolidinyl]-1-cyclopropyl-6,8- 

difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid  in  25  ml  of  trifluoroacetic  acid  was  stirred  at  room 

temperature  until  gas  evolution  ceased.  The  solvent  was  removed  in  vacuo  and  the  residue  dissolved  in  1  N 

sodium  hydroxide.  The  solution  was  diluted  to  100  ml  with  water  and  ac.dif.ed  to  pH  5.5  with  6  N 

hydrochloric  acid.  The  precipitate  was  removed  by  filtration,  washed  with  water,  ethanol  and  ethyl  ether. 

The  residue  was  dried  in  vacuo  to  give  1.05  g  (97%)  of  the  title  compound,  mp  290—292  C. 

7-[3-amino-1-pyrrolidinyl]-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicAcid 

HVdACshuspension  of  72.4  g  (0.16  mole)  of  7-[3-t-butoxycarbonylamino-1-pyrrolidinyl]-1-cyclopropyl-6,8- 

55 

60 
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difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyiic  acid,  375  ml  of  6  M  hydrochloric  acid,  and  750  ml  of 
glacial  acetic  acid  was  heated  at  60cC  for  four  hours  and  the  resulting  solution  was  stirred  at  room 
temperature  for  18  hours.  The  reaction  was  filtered  through  a  fiber  glass  pad  to  clarify  and  the  filtrate  was 
evaporated  in  vacuo.  The  residue  was  triturated  with  600  ml  of  ethanohether  (1:1),  the  solid  removed  by 

5  filtration,  washed  with  ethanohether  (1:1),  ether  and  dried  in  vacuo  to  give  63.8  g  (98%)  of  the  title 
compound,  mp  313  —  315°C. 

Example  4 
1-Cyclopropyl-7-[3-[(methylamino)methyl]-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro- 

4-oxo-3-quinolinecarboxylic  acid 
10  To  0.80  g  (2.8  mmol)  of  the  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid 

in  10  ml  of  acetonitrile  and  0.43  g  (2.8  mmol)  of  1,8-diazobicyclo[5.4.0]undec-7-ene,  was  added  0.35  g  (3.1 
mmol)  of  N-methyl-3-pyrrolidinemethanamine.  The  mixture  was  refluxed  for  one  hour  and  stirred 
overnight.  The  solids  were  filtered  and  washed  with  acetonitrile:ether  (1:6)  to  give  0.81  g  of  the  title 
compound,  mp  265—  267°C. 

15  Example  5 
1-Cyclopropyl-7-[3-(ethylamino)-1-pyrrolidinyl]-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylicacid 

To  0.80  g  (2.8  mmol)  of  the  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid 
in  10  ml  of  acetonitrile  and  0.43  g  (2.8  mmol)  of  1,8-diazobicyclo[5.4.0]undec-7-ene  was  added  0.35  g  (3.1 
mmol)  of  the  N-ethyl-3-aminopyrrolidine.  The  mixture  was  refluxed  for  one  hour  and  stirred  overnight.  The 

20  solids  were  filtered  and  washed  with  etheracetonitrile  (6:1),  to  give  0.81  g  of  the  title  compound,  mp 
236—  238°C. 

Example  6 
1-Cyclopropyl-6,8-difluoro-1,4-dihydro-7-[3-[[(1-methylethyl)amino]methyl]-1-pyrrolidinyl]- 

4-oxo-3-quinolinecarboxylic  acid 
25  A  suspension  of  1.1  g  (3.9  mmole)  of  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinoline- 

carboxylic  acid,  1.4  g  (10  mmole)  of  N-(2-propyl)-3-pyrrolidinemethanamine  and  50  ml  of  acetonitrile  was 
refluxed  for  2  hours.  The  precipitate  was  removed  by  filtration,  washed  with  acetonitrile,  ether,  and  dried  in 
vacuo  to  give  1.4  g  of  the  title  compound,  mp  218  —  221°C. 

30  Example  7 
7-[(3-Aminomethyl)-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo- 

1  ,8-naphthyridine-3-carboxylic  Acid 
A  suspension  of  5.1  g  (18  mmole)  of  7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8- 

naphthyridine-3-carboxylic  acid,  2.0  g  (20  mmole)  of  3-aminomethylpyrrolidine,  5.5  g  (36  mmole)  of  1,8- 
35  diazabicyclo[5.4.0]undec-7-ene  and  125  ml  of  acetonitrile  was  stirred  at  room  temperature  for  three  hours. 

The  precipitate  was  removed  by  filtration,  washed  with  acetonitrile,  and  dried  in  vacuo  to  give  4.35  g  (70%) 
of  the  title  compound,  mp  210  —  212°C. 

Example  8 
40  7-[3-[(Ethylamino)methyl]-1-pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro- 

4-oxo-i  ,8-naphthyridine-3-carboxylic  Acid 
A  suspension  of  5.7  g  (20  mmole)  of  7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8- 

naphthyridine-3-carboxylic  acid,  10.3  (80  mmole)  of  3-ethylaminoethylpyrrolidine  and  125  ml  of  acetonitrile 
was  stirred  at  room  temperature  for  0.5  hours  after  an  initial  exotherm  (60°C).  The  solid  was  removed  by 

45  filtration,  washed  with  acetonitrile,  and  dried  in  vacuo  to  give  6.0  g  (80%)  of  the  title  compound,  mp 
268—  270°C. 

Example  A 
N-methyl-3-pyrrolidinemethanamine 

N-methyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide 
so  A  mixture  of  100  g  (0.43  mole)  of  methyl  5-oxo-1-(phenylmethyl)-pyrrolidinecarboxylate  [J.  Org. 

Chem.,  26,  1519  (1961)],  500  ml  methanol  and  100  g  (3.2  mole)  of  methylamine  was  heated  at  100cC  in  a 
pressure  reactor  for  16  hours.  The  reaction  mixture  was  cooled  and  the  ammonia  and  methanol  were 
removed  under  reduced  pressure.  The  residue  was  taken  upindichloromethaneandwashed3  x  100  ml  1N 
sodium  hydroxide.  The  organic  layer  was  dried  over  magnesium  sulfate  and  the  solvent  removed  at 

55  reduced  pressure  to  give  88.3  g  of  N-methyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide  as  a  white 
solid,  mp  82.5—  83.0°C. 

Analysis  calculated  for  C13H16N2O2:  C,  67.22;  H,  6.94;  N,  12.06 
Found:  C,  66.98;  H,  6.69;  N,  12.02 
This  material  was  used  in  the  next  step. 

60 
N-methyl-1-(phenylmethyl)-3-pyrrolidinemethanamine 

To  a  suspension  of  37.40  g  (1.00  mole)  lithium  aluminum  hydride  in  1000  ml  tetrahydrofuran,  is  added 
a  solution  of  88.3  g  (0.380  mole)  of  N-methyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide  in  tetra- 
furan  dropwise  under  nitrogen.  The  reaction  was  then  refluxed  overnight.  The  reaction  flask  was  cooled  in 

65  an  ice  bath  and  37.4  ml  of  water,  37.4  ml  of  1  5%  sodium  hydroxide  and  1  1  2.2  ml  of  water  were  added.  The 

8 
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precipitated  solids  were  filtered  and  washed  with  hot  ethanol.  The  combined  filtrates  were  concentrated, 
then  dissolved  in  dichloromethane,  filtered,  dried  over  magnesium  sulfate,  and  the  solvent  evaporated 
under  reduced  pressure  to  give  68.68  g  of  N-methyl-1-(phenylmethyl)-3-pyrrolidinemethanamme  as  an  oil. 

This  material  was  used  without  further  purification  in  the  step. 
5 

N-methyl-3-pyrrolidinemethanamine  .  , , . „ ,  
A  mixture  of  67.28  g  (0.32  mole)  of  N-methyl-1-(phenylmethyl)-3-pyrrolidmemethanamme,  3  g  of  20  /o 

palladium  on  carbon,  and  600  ml  of  methanol  was  shaken  in  an  atmosphere  of  hydrogen  at  about  4.5  x  TO 
Pa  and  at  room  temperature  for  18  hours.  Another  3  g  of  20%  palladium  on  carbon  was  added  and  the 

w  hydrogenation  continued  for  6.5  hours.  Another  3.0  g  of  20%  palladium  on  charcoal  was  added  and  the 

hydrogenation  continued  for  another  4.5  hours.  The  catalyst  was  filtered  and  the  filtrate  evaporated  under 

reduced  pressure.  The  residue  was  distilled  under  vacuum  (72—  76°C,  10.5  mm  Hg)  to  give  8.32  g  N-metnyl- 

3-pyrrolidinemethanamine. 
Example  B 

15  N-Ethyl-3-pyrrolidinemethanamine 
N-Ethyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide 

A  mixture  of  200  g  (0.86  mole)  of  methyl  5-oxo-1-(phenylmethyl)-pyrrolidinecarboxylate  [J.  Org. 
Chem  26,  1519  (1961)],  1000  ml  methanol  and  200  g  (4.4  mole)  of  ethylamine  was  heated  at  100°C  in  a 

pressure  reactor  for  17.2  hours.  The  reaction  mixture  was  cooled  and  the  excess  ethylamine  and  methanol 
20  were  removed  under  reduced  pressure.  The  residue  was  taken  up  in  dichloromethane  and  washed  3  x  150 

ml  1  N  sodium  hydroxide.  The  organic  layer  was  dried  over  magnesium  sulfate  and  the  solvent  removed  at 
reduced  pressure  to  give  104.6  g  of  N-ethyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide  as  a  white 
solid,  mp  97—  99°C. 

This  material  was  used  in  the  next  step. 
25 

N-ethyl-1-(phenylmethyl)-3-pyrrolidinemethanamine  . 
To  a  suspension  of  108.68  g  (2.860  mole)  lithium  aluminum  hydride  in  800  ml  tetrahydrofuran,  is  added 

a  solution  of  194.5  g  (0.790  mole)  of  N-ethyl-5-oxo-1-(phenylmethyl)-3-pyrrolidinecarboxamide  in  600  ml 
tetrahydrofuran  dropwise  under  nitrogen.  The  reaction  was  then  refluxed  four  hours.  The  reaction  flask 

30  was  cooled  in  an  ice  bath  and  108  ml  of  water,  108  ml  of  15%  sodium  hydroxide,  and  324  ml  of  water  were 
added  The  precipitated  solids  were  filtered  and  washed  with  hot  ethanol.  The  combined  filtrates  were 
concentrated,  then  dissolved  in  dichloromethane,  filtered,  dried  over  magnesium  sulfate,  and  the  solvent 
evaporated  under  reduced  pressure  to  give  151.9  g  of  N-ethyl-1-(phenylmethyl)-3-pyrrolidinemethanamme 
as  an  oil. 

35  This  material  was  used  without  further  purification  in  the  next  step. 

N-ethyl-3-pyrrolidinemethanamine  . 
A  mixture  of  151.65  g  (0.695  mole)  of  N-ethyl-1-(phenylmethyl)-3-pyrrolidinemethanamme,  5  g  of  20  /o 

palladium  on  carbon,  and  1  1  00  ml  of  ethanol  was  shaken  in  an  atmosphere  of  hydrogen  at  about  4.5  x  10 

40  Pa  and  at  room  temperature  for  21  .6  hours.  Another  5  g  of  20%  palladium  on  carbon  was  added  and  the 
hydrogenation  continued  for  24  hours.  The  catalyst  was  filtered  and  the  filtrate  evaporated  under  reduced 

pressure.  The  residue  was  distilled  under  vacuum  (88—  91°C,  11.5  mm  Hg)  to  give  66.0  g  N-ethyl-3- 
pyrrolidinemethanamine. 

Example  C 
45  N-(2-Propyl)-3-pyrrolidinemethanamine 

5-Oxo-1-(phenylmethyi)-yV-(2-propyl)-3-pyrrolidinecarboxamide  , 
To  a  solution  of  16.4  g  (75.0  mmole)  of  5-oxo-1-(phenylmethyl)-3-pyrrohdinecarboxylic  acid  in  150  ml 

of  acetonitrile  was  added  13.8  g  (85.0  mmole)  of  1,1  '-carbonyldiimidazole.  The  reaction  was  heated  to  60  C 

for  one  hour,  cooled  to  room  temperature  and  treated  with  5.0  g  (85  mmole)  of  isopropylamme.  The 

so  reaction  was  stirred  at  room  temperature  for  18  hours,  the  solvent  removed  in  vacuo  and  the  residue 

partitioned  between  chloroform  and  water.  The  organic  layer  was  washed  with  water,  1N  hydrochloric 
acid,  dried  over  magnesium  sulfate  and  evaporated  in  vacuo  to  give  18.6  g  of  5-oxo-1-(phenylmethyl)-N-(2- 
propyl)-3-pyrrolidinecarboxamide,  mp  122  —  124CC. 

55  i-(Phenylmethyl)-N-(2-propyl)-3-pyrrolidinemethaneamine 
To  a  suspension  of  8.2  g  (0.2  mole)  of  lithium  aluminum  hydride  in  150  ml  of  dry  tetrahydrofuran  was 

added  portionwise,  18.3  g  (70.0  mmole)  of  solid  5-oxo-1-(phenylmethyl)-N-(2-propyl)-3-pyrrolld.necarbox- 
amide  When  the  addition  was  complete,  the  reaction  mixture  was  stirred  at  room  temperature  for  18  hours 

and  then  refluxed  for  two  hours.  After  cooling  to  room  temperature,  the  mixture  was  treated  dropwise, 
60  successively,  with  8  ml  of  water,  8  ml  of  1  5%  aqueous  sodium  hydroxide  and  24  ml  of  water,  titrating  the 

.  final  addition  to  produce  a  granular  precipitate.  The  solid  was  removed  by  'Ifation  was  hed  with 

tetrahydrofuran  and  the  filtrate  evaporated  in  vacuo  to  give  15.6  g  of  1-(phenylmethyi)-N-(2-propyl)-3- 
pyrrolidinemethanamine  as  a  heavy  syrup. 

This  material  was  used  for  the  next  step  without  further  purification. 
65 
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N-(2-Propyl)-3-pyrrolidinemethanamine 
A  mixture  of  13.4  g  (58.0  mmol)  of  1-phenylmethyl-N-(2-propyl)-3-pyrrolidinemethanamine,  1.0  g  of 

20%  palladium  on  carbon  and  130  ml  of  methanol  was  shaken  in  an  atmosphere  of  hydrogen  at  about 
4.5  x  10s  Pa  and  room  temperature  for  24  hours.  The  catalyst  was  removed  by  filtration  through  Celite;  the 

5  filtrate  concentrated  and  distilled  in  vacuo  to  give  6.3  g  of  N-(2-propyl)-3-pyrrolidinemethanamine,  bp 
58—  60°C/3.5  mm. 

Example  D 
1-Cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  Acid 

2,3,4,5-Tetrafluoro-|3-oxo-benzenepropanoic  Acid,  Ethyl  Ester 
10  To  30.0  g  (155  mmol)  of  2,3,4,5-tetrafluorobenzoic  acid  in  75  ml  of  dichloromethane  was  added  14.8  ml 

(1.1  equivalents)  of  oxalyl  chloride.  The  mixture  was  then  treated  with  three  drops  of  dry  N,N-dimethyl- 
formamide  and  the  vigorous  reaction  was  stirred  at  room  temperature  overnight.  The  mixture  was  then 
concentrated  to  an  oil,  taken  up  in  toluene,  and  reconcentrated  to  afford  2,3,4,5-tetrafluorobenzoyl  chloride 
which  was  used  in  the  next  step. 

15  To  40.92  g  (310  mmol)  of  malonic  acid  half  ethyl  ester  in  700  ml  of  dry  tetrahydrofuran  at  -35°C  was 
added  a  stream  of  n-butyllithium  until  one  equivalent  was  delivered.  The  mixture  was  maintained  at  -15  to 
-30°  during  the  addition,  then  warmed  to  -5°C  treated  with  10  mg  of  bipyridyl.  The  remainder  of  the  n- 
butyllithium  was  added  at  this  temperature  until  the  indicator  turned  pink.  A  total  of  282  ml  of  2.2  N  n-butyl- 
lithium  was  added.  The  mixture  was  recooled  to  -78°C  and  a  solution  of  2,3,4,5-tetrafluorobenzoyl  chloride 

20  in  100  ml  of  dry  tetrahydrofuran  was  added  keeping  the  temperature  constant.  The  reaction  mixture  was 
stirred  for  45  minutes  after  the  acid  chloride  addition.  It  was  warmed  to  -35°C  and  poured  into  155  ml  of 
2  N  hydrochloric  acid.  To  this  mixture  was  added  one  liter  of  water  and  1.5  liters  of  dichloromethane.  The 
aqueous  phase  was  separated  and  extracted  with  an  additional  1.5  liters  of  dichloromethane.  The 
combined  organic  phases  were  washed  with  sodium  bicarbonate  and  then  1  N  hydrochloric  acid.  The  di- 

25  chloromethane  was  dried  (magnesium  sulfate)  and  concentrated  to  a  solid  which  was  triturated  with  cold 
pentane  to  give  37.8  g  of  2,3,4,5-tetrafluoro-(3-oxo-benzenepropanoic  acid,  ethyl  ester,  mp  63  —  65°C. 

1-Cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  Acid 
To  17.6  g  (66.6  mmol)  of  the  2,3,4,5-tetrafluoro-B-oxo-benzenepropanoic  acid  was  added  14.6  g  (~1.5 

30  equivalents)  of  triethylorthoformate  and  16.19  g  (2.38  equivalents)  of  acetic  anhydride.  THe  mixture  was 
refluxed  for  two  hours  at  120°  (and  was  then  cooled  to  80°C  and  concentrated  in  vacuo.  The  mixture  was 
diluted  with  t-butanol,  cooled  to  10°C,  and  3.8  g  (1.05  equivalents)  of  cyclopropylamine  in  120  ml  of  t- 
butanol  was  added.  The  mixture  was  stirred  at  20°C  for  30  minutes  and  then  warmed  to  50°C  overnight.  At 
this  temperature  7.5  g  of  potassium  t-butoxide  was  added  in  50  ml  of  t-butanol  and  the  mixture  was  stirred 

35  for  four  hours.  It  was  filtered  and  the  solids  dissolved  in  250  ml  of  hot  acetic  acid  and  200  ml  of  3N 
hydrochloric  acid  was  added  in  portions  over  four  hours  at  100°C.  The  mixture  was  cooled  and  the  solids 
collected  to  give  15.44  g  (82%)  of  the  1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 
acid,  mp  226—  228°C. 

Example  E 
40  4-[6-(Cyclopropylamino)-3-nitro-2-pyridinyl-1-piperazinecarboxyiic  acid,  ethyl  ester 

A  solution  of  126.0  g  (0.4  mole)  of  4-(6-chloro-3-nitro-2-pyridinyl)-1-piperazinecarboxylic  acid,  ethyl 
ester  (prepared  as  described  in  European  Patent  Publication  No.  9425),  76.1  g  (0.5  mole)  of  1,8-diazabicyclo- 
[5.4.0]undec-7-ene  (DBU),  28.6  g  (0.5  mole)  of  cyclopropylamine  and  500  ml  of  absolute  ethanol  was  stirred 
at  room  temperature  for  48  hours.  The  solution  was  then  heated  at  reflux  for  four  hours  and  concentrated  in 

45  vacuo.  The  residue  was  partitioned  between  chloroform  and  water.  The  chloroform  layer  was  dried  over 
magnesium  sulfate  and  concentrated  in  vacuo.  The  residue  was  triturated  with  ether  to  give  64.0  g  of  the 
title  compound,  mp  100  —  103°C. 

4-[6-(Acetylcyclopropylamino)-3-nitro-2-pyridinyl]-1-piperazinecarboxylic  acid,  ethyl  ester 
so  A  solution  of  64.0  g  (0.19  mole)  of  4-[6-(cyclopropylamino)-3-nitro-2-pyridinyl]-1-piperazinecarboxylic 

acid,  ethyl  ester,  115  ml  of  acetic  anhydride  and  115  ml  of  acetic  acid  was  heated  on  a  steam  bath  for  36 
hours.  The  solvents  were  removed  in  vacuo,  the  residue  was  triturated  with  a  mixture  of  ethanol  and 
toluene  which  was  also  evaporated  in  vacuo  to  give  68.3  g  of  the  title  compound,  mp  90  —  93°C. 

55  4-[6-(Acetylcyclopropylamino)-3-amino-2-pyridinyl]-1-piperazinecarboxylic  acid,  ethyl  ester 
A  mixture  of  17.0  g  (45  mmole)  of  4-[6-(acetylcyclopropylamino)-3-nitro-2-pyridinyl-1-piperazinecarb- 

oxylic  acid,  ethyl  ester,  1.5  g  of  Raney  nickel  and  180  ml  of  absolute  ethanol  was  shaken  in  a  atmosphere  of 
hydrogen  at  about  50  psi  and  room  temperature  for  approximately  24  hours.  The  catalyst  was  removed  by 
filtering  through  Celite  and  the  solvent  removed  in  vacuo  to  give  15.2  g  of  the  title  compound,  mp 

60  149—  150°C. 

2-[4-(Ethoxycarbonyl)-1-piperazinyl]-6-(acetylcyclopropylamino)-3-pyridinediazonium  tetrafluoroborate 
A  solution  of  20.8  g  (60  mmole)  of  4-(6-acetylcyclopropylamino)-3-amino-2-pyridinyl]-1-piperazine- 

carboxylic  acid,  ethyl  ester,  44  ml  of  ethanol  and  27  ml  of  48%  tetrafluoroboric  acid  was  cooled  to  0°C  and 
65  treated  dropwise  with  a  solution  of  4.56  g  (66  mmol)  of  sodium  nitrite  in  8  ml  of  water  under  a  nitrogen 
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atmosphere  keeping  the  temperature  0-5°C.  After  the  addition  was  complete,  the  reaction  was  stirred  at 

O-JPC  for  one  hour  and  treated  with  150  ml  of  anhydrous  ether  keep.ng  the  temperature  below  10  C.  The 

solid  was  removed  by  filtration,  the  precipitate  was  washed  with  ethanoi/ether  (1:1),  ether  and  dried  in 

vacuo  to  give  24.5  g  of  the  title  compound,  mp  100—  105°C  (dec). 

4-[6-(Acetylcyclopropylamino)-3-fluoro-2-pyridinyi]-1-piperazinecarboxylic  acid  ethyl  ester 
To  800  ml  of  refluxing  toluene  was  added  in  portions,  as  a  solid,  46.2  g  (0.1  mole)  °f  2'[4ieth°,XJf 

bonyl)-1-piperaZinyl]-6-(acetylcyclopropylamino)-3-pyridinediaZonium  tetrafluoroborate  After  -the  iaddi  ition 

was  complete,  the  reaction  was  refluxed  for  ten  minutes  and  the  toluene  was  decanted  from  the  insoluble 

w  precipitate.  The  toluene  was  evaporated  in  vacuo  and  the  residue  was  partitioned  between  chloroform  and 

water  The  chloroform  layer  was  washed  with  5%  aqueous  sodium  bicarbonate,  water,  dried  over 

magnesium  sulfate  and  evaporated  in  vacuo  to  give  13.7  g  of  the  title  compound,  as  a  viscous  o..  An 

additional  10.2  g  could  be  obtained  by  partitioning  the  original  toluene  insoluble  material  in  chloroform 

and  water.  The  organic  layer  was  washed  with  5%  aqueous  sodium  bicarbonate,  dried  over  magnesium 
15  sulfate,  evaporated  in  vacuo  and  the  residue  was  chromatographed  on  silica  gel  eluting  with  chloroform/ 

ethyl  acetate  (6:4).  This  fraction  was  also  a  viscous  oil  which  did  not  crystallize  upon  standing.  Botn 
fractions  were  of  sufficient  purity  to  be  used  as  is  in  the  ensuing  steps. 

4-[6-(Cyclopropylamino)-3-fluoro-2-pyridinyl]-1-piperazinecarboxylic  acid,  ethyl  ester 

2o  A  solution  of  21.9  g  (63  mmole)  of  4-[6-(acetylcyclopropylamino)-3-fluoro-2-pyridinyl]-1-piperazine- 
carboxylic  acid,  ethyl  ester,  170  ml  of  15%  hydrochloric  acid  and  235  ml  of  methanol  was  refluxed  for  one 

hour  and  allowed  to  stir  at  room  temperature  for  18  hours.  The  methanol  was  removed  in  vacuo  and  the 

aqueous  acid  was  made  basic  with  1.0  N  sodium  hydroxide  to  pH  10.5.  The  mixture  was  extracted  with 

chloroform,  the  chloroform  layer  washed  with  water,  dried  over  magnesium  sulfate,  and  evaporated  in 

25  vacuo  to  give  17.6  g  of  the  title  compound,  mp  68—  70°C. 

1-(Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-1,8-naphthyridine-3-carboxylicacid 

•1-'[Cyeclopropyl[6-[4-(ethoxycarbonyl)-1-piperazinyl]-5-fluoro-2-pyridinyl]amino]methylene]propanedioic 
30  acid'Adl2huYtl.̂ teorf  38  {1233  mmo|e)  of  4.[6.(cyc|opropylamino)-3-fluoro-2-pyridinyl]-1-piperazinecarb- 

oxylic  acid,  ethyl  ester,  2.7  g  (12.3  mmoie)  of  diethyl  (ethoxymethylene)malonate  and  50  ml  of  xylene  was 
refluxed  for  24  hours.  The  solvent  was  removed  in  vacuo  and  the  residue  was  chromatographed  over  silica 

gel  eluting  with  chloroform/ethyl  acetate  (80/20)  to  give  2.3  g  of  the  title  compound  as  a  viscous  oil  which 

35  was  used  without  further  purification. 

Ethyl  1-CycloPropyl-6-fluoro-1,4-dihydro-4-oxo-7-l4-(ethoxycarbonyl)-1-piperazinylj-1,8-naphthyridine-3- 
carboxylate  

^  ,[6.[^ethowcarbonyiH.p|perazlnyl]*fluoro-2-py|> 
«>  diny^aminoTmethylenelpropanedioic  acid,  diethyl  ester,  in  1  5  ml  of  acetic  anhydride  was  treated  dropw  se 

with  5  ml  o  98%  sulfuric  acid  keeping  the  temperature  55-60°C.  When  the  addition  was  comp  ete  the 

reaction  was  stirred  for  one  hour  and  poured  onto  50  g  of  ice.  The  aqueous  suspension  was  extracted  with 

cWoroform  the  chloroform  layer  washed  with  water,  dried  over  magnesium  sulfate  filtered,  and 
eva^o  aS ' in   vacuo  The  residue  was  triturated  with  several  portions  of  ethanol/to  uene  which  were  a  so 

"  removed  in  vacuo  to  give  0.4  g  of  the  title  compound,  mp  184-186JC.  An  additional  0.5  g  of  product  could 

be  obtained  by  concentrating  the  original  aqueous  fraction,  mp  184—  1  8b  u. 

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperaZinyl)-1,8-naphthyridine-3-carboxylicac 
A  suspension  of  0.7  g  (1.6  mmole)  of  ethyl  1-cyclopropyl-6-fluoro-1,4-d.hydro-4-oxo-7-[4-(ethoxy- 

so  carbonyO-1  PiPeraZinyl]-1  j-naphthyridine-3-carboxylate,  6  ml  of  10%  aqueous  sod.um  hydroxide  and  2  ml 
o?  ethanol  was  refluxed  for  three  hours.  The  reaction  was  filtered  through  a  fiber  glass  Pfd  to  clarify  and 

acidified  to  PH  1  5  with  6.0  M  hydrochloric  acid  and  lyophilized.  The  residue  was  dissolved  in  10  ml  of 

ammonium  hydroxide  and  the  solution  concentrated  in  vacuo.  The  precipitate  which  formed  h»as  .removed 

by  filtration,  washed  with  aqueous  ethanol,  ether  and  dried  in  vacuo  to  give  0.04  g,  mp  274-276  C. 

5 

10 

40 

45 

55 
Route  B 
4-£[6-[Cyclopropyl(2,2-dimethyl-4,6-dioxo-1,3-dioxan-5-ylidene)aminol-3-fluoro-2-pyridinyl]-1- 

acid  ethyl  ester,  11.6  g  (63  mmole)  of  5-(methoxymethylene)-2,2-dimethyl-  S-d.oxaneAB-d.one  and  250 

ml  of  S h a n o l   was  stirred  at  room  temperature  for  four  hours.  The  solid  was  removed  by  f.ltration, 

washed  with  methanol,  ether  and  dried  in  vacuo  to  give  17.6  g  of  the  title  compound,  mp  177-178  C. 

1-Cvclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[4-(ethoxycarbonyl)-1-piperazinyl]-3-carboxylic  acid 

A  solution  of  17.0  g  (37.0  mmole)  of  4-[6-(cyclopropyl(2,2-dimethyl-4,6-d.oxo-1,3-dioxan-5-yl.dene)- 

60 

65  A  solution  of  17.0  g  (3/.U  mmoiej  ot  ^-io-icyu 
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amino]-3-fluoro-2-pyridinyl]-1-piperazinecarboxylic  acid,  ethy  ester  in  125  ml  of  acetic  anhydride  was 
treated  dropwise  with  35  ml  of  98%  sulfuric  acid  keeping  the  temperature  50—  60°C.  When  the  addition  was 
complete,  the  reaction  was  stirred  for  two  hours  and  poured  onto  600  g  of  ice.  The  mixture  was  stirred  for 
one  hour  and  the  resulting  precipitate  was  removed  by  filtration,  washed  with  water  and  dried  in  vacuo  to 

5  give  10.2  g  of  the  title  compound,  mp  277—  279°C. 

1-Cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-1,8-naphthyridine-3-carboxylicacid 
A  solution  of  10.2  g  (25  mmole)  of  1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-[4-(ethoxycarbonyl)-1- 

piperazinyl]-1,8-naphthyridine-3-carboxylic  acid,  100  ml  of  10%  aqueous  sodium  hydroxide  and  40  ml  of 
io  ethanol  was  refluxed  for  three  hours.  The  solution  was  concentrated  to  125  ml  and  acidified  to  pH  7.3  with 

glacial  acetic  acid.  The  resulting  precipitate  was  removed  by  filtration,  washed  with  50%  aqueous  ethanol, 
ether  and  dried  in  vacuo  to  give  7.2  g  of  the  title  compound,  mp  274—276°. 

1-Cyclopropyl-6-fluoro-1,4-dihydro-7-hydroxy-4-oxo-1,8-naphthyridine-3-carboxylicacid 
is  To  a  solution  of  2  ml  of  70%  nitric  acid  in  10  ml  of  98%  sulfuric  acid  was  added  in  portions  1.0  g  (3.0 

mmole)  of  1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-1,8-naphthyridine-3-carboxylic  acid, 
keeping  the  temperature  between  25—  30°C.  The  resulting  solution  was  stirred  at  room  temperature  for  18 
hours  and  poured  onto  40  g  of  ice.  The  mixture  was  stirred  at  room  temperature  for  24  hours,  concentrated 
in  vacuo,  the  pH  adjusted  to  12  with  aqueous  sodium  hydroxide,  and  filtered  through  a  fiber  glass  pad.  The 

20  filtrate  was  acidified  to  pH  3.5  with  6.0  M  hydrochloric  acid,  the  resulting  precipitate  removed  by  filtration, 
washed  with  water  then  ether  and  dried  in  vacuo  to  give  0.23  g  of  the  title  compound,  mp  325  —  327°C. 

7-Chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylicacid 
A  suspension  of  0.19  g  (0.72  mmole)  of  1-cyclopropyl-6-fluoro-1,4-dihydro-7-hydroxy-4-oxo-1,8-naph- 

25  thyridine-3-carboxylic  acid  in  2  ml  of  phosphorus  oxychloride  was  heated  at  reflux  for  5  hour.  The  resulting 
solution  was  cooled  to  room  temperature  and  the  solvent  was  removed  in  vacuo.  The  residue  was 
triturated  with  ice-water  and  the  resulting  solid  was  removed  by  filtration,  washed  with  water,  then  ether 
and  dried  in  vacuo  to  give  0.11  g  of  the  title  compound,  mp  209—  212°C. 

30 
Claims  for  the  Contracting  States:  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

1.7  -  [3  -  (aminomethyl)  -  1  -  pyrrolidinyl]  -  1  -  cyciopropyl  -  6,8  -  difluoro  -  1,4  -  dihydro  -  4  - 
oxo  -  3  -  quinolinecarboxylic  acid,  its  lower  C,_6  alkyl  ester  or  its  pharmaceutically  acceptable  acid 

35  addition  or  base  salt  thereof. 
2.  1  -  cyciopropyl  -  7  -  [3  -  [(ethylamino)  -  methyl]  -  1  -  pyrrolidinyl]  -  6,8  -  difluoro  -  1,4  -  di- 

hydro  -4  -oxo  -3  -  quinolinecarboxylic  acid,  its  lower  Chalky!  ester  or  its  pharmaceutically  acceptable 
acid  addition  or  base  salt  thereof. 

3.  7  -  [3  -  amino  -  1  -  pyrrolidinyl]  -  1  -  cyciopropyl  -  6,8  -  difluoro  -  1,4  -  dihydro  -  4  -  oxo  -  3  - 
40  quinolinecarboxylic  acid,  its  lower  C^e  alkyl  ester  or  its  pharmaceutically  acceptable  acid  addition  or  base 

saft  thereof. 
4.7  -[3  -(aminomethyl)  -1  -pyrrolidinyl]  -1  -cyciopropyl  -1,4  -dihydro  -6  -fluoro  -4  -oxo  - 

1,8  -  naphthyridine  -  3  -  carboxylic  acid,  its  lower  C -̂6  alkyl  ester  or  its  pharmaceutically  acceptable  acid 
addition  or  base  salt  thereof. 

45  5.1  -cyciopropyl  -7  -[3  -  [(ethylamino)methyl]  -1  -pyrrolidinyl)  -1,4  -dihydro  -6  -fluoro  -4  - 
oxo  -1,8  -naphthyridine  -3  -  carboxylic  acid,  its  lower  C,-6  alkyl  ester  or  its  pharmaceutically  acceptable 
acid  addition  or  base  salt  thereof. 

6.1  -cyciopropyl  -7  -[3  -  [(methylamino)methyl]  -1  -pyrrolidinyl]  -6,8  -difluoro  -1,4  -dihydro  - 
4  -  oxo  -  3  -  quinolinecarboxylic  acid,  its  lower  C^e  alkyl  ester  or  its  pharmaceutically  acceptable  acid 

50  addition  or  base  salt  thereof. 
7.1  -cyciopropyl  -7  -[3  -(ethylamino)  -1  -pyrrolidinyl]  -6,8  -difluoro  -1,4  -dihydro  -4  -oxo  - 

3  -  quinolinecarboxylic  acid,  its  lower  G,_6  alkyl  ester  or  its  pharmaceutically  acceptable  acid  addition  or 
base  salt  thereof. 

8.  1  -  cyciopropyl  -  6,8  -  difluoro  -  1,4  -  dihydro  -  7  -  [3  -  [[(1  -  methylethyl)amino]methyl]  -  1  - 
55  pyrrolidinyl]  -  4  -  oxo  -  3  -  quinolinecarboxylic  acid,  its  lower  Ci-6  alkyl  ester  or  its  pharmaceutically 

acceptable  acid  addition  or  base  salt  thereof. 
9.  A  pharmaceutical  composition  comprising  a  compound  according  to  any  preceding  claim,  and  a 

pharmaceutically  acceptable  diluent  or  carrier  therefor. 
10.  For  use  as  an  antibacterial  agent,  a  compound  according  to  any  one  of  Claims  1  to  8  or  a 

60  pharmaceutical  composition  according  to  Claim  9. 

Claims  for  the  Contracting  State:  AT 

1.  A  process  for  preparing  a  compound  having  the  name: 
65  7  -  [3  -(aminomethyl)  -1  -pyrrolidinyl]  -1  -cyciopropyl  -6,8  -difluoro  -1,4  -dihydro  -4  -oxo  - 
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3  -  quinolinecarboxylic  acid,  its  lower  C-,-6  alky)  ester  or  its  pharmaceutically  acceptable  acid  addition  or 
base  salt  thereof; 

1  -cyclopropyl  -7  -[3  -  [(ethyiamino)  -methyl]  -1  -  pyrrolidinyi]  -6,8  -  difluoro  -1,4  -  dihydro  - 
4  -  oxo  -  3  -quinolinecarboxylic  acid,  its  lower  C,^  alkyl  ester  or  its  pharmaceutically  acceptable  acid 

5  addition  or  base  salt  thereof; 
7  -  [3  -  amino  -  1  -  pyrrolidinyi]  -  1  -  cyclopropyl  -  6,8  -  difluoro  -  1,4  -  dihydro  -  4  -  oxo  -  3  - 

quinolinecarboxylic  acid,  its  lower  C^s  alkyl  ester  or  its  pharmaceutically  acceptable  acid  addition  or  base 
salt  thereof; 

1  -cyclopropyl  -7  -[3  -  [(methyiamino)methyl]  -1  -pyrrolidinyi]  -6,8  -difluoro  -1,4  -dihydro  - 
w  4  -  oxo  -  3  -  quinolinecarboxylic  acid,  its  lower  C^   alkyl  ester  or  its  pharmaceutically  acceptable  acid 

addition  or  base  salt  thereof; 
1  -  cyclopropyl  -  7  -  [3  -  (ethyiamino)  -  1  -  pyrrolidinyi]  -  6,8  -  difluoro  -  1,4  -  dihydro  -  4  -  oxo  - 

3  -  quinolinecarboxylic  acid,  its  lower  C^e  alkyl  ester  or  its  pharmaceutically  acceptable  acid  addition  or 
base  salt  thereof;  or 

w  1  -cyclopropyl  -6,8  -difluoro  -1,4  -dihydro  -7  -[3  -[[(1  -  methylethyl)amino]methyl]  -1  -pyrro- 
lidinyi]  -4  -oxo  -3  -  quinolinecarboxylic  acid,  its  lower  Ct-s  alkyl  ester  or  its  pharmaceutically  acceptable 
acid  addition  or  base  salt  thereof; 

which  process  comprises  reacting  a  compound  having  the  following  general  formula: 

20 

25 

wherein  R,  is  a  hydrogen,  an  alkyl  of  from  one  to  six  carbon  atoms  or  a  cation,  with  an  appropriate  amine  of 
30  formula  ZH,  wherein  Z  is  chosen  to  give  the  3-substituent  desired;  and  optionally  forming  the  pharmaceu- 

tically  acceptable  acid  addition  or  base  salt  thereof. 
2.  A  process  for  preparing  a  compound  having  the  name: 
7  -  [3  -  (aminomethyl)  -  1  -  pyrrolidinyi]  -  1  -  cyclopropyl  -  1,4  -  dihydro  -  6  -  fluoro  -  4  -  oxo  - 

1,8  -  naphthyridine  -  3  -  carboxylic  acid,  its  lower  Cy-6  alkyl  ester  or  its  pharmaceutically  acceptable  acid 
35  addition  or  base  salt  thereof;  or 

1  -  cyclopropyl  -  7  -  [3  -  [(ethylamino)methyl]  -  1  -  pyrrolidinyi]  -  1,4  -  dihydro  -  6  -  fluoro  -  4  - 
oxo  -1,8  -naphthyridine  -3  -  carboxylic  acid,  its  lower  C,^  alkyl  ester  or  its  pharmaceutically  acceptable 
acid  addition  or  base  salt  thereof. 

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

1.  7  -  [3  -  (Aminomethyl)  -  1  -  pyrrolidinyi]  -  1  -  cyclopropyl  -  6,8  -  difluor  -  1,4  -  dihydro  -  4  - 
oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-CWAIkylester  oder  das  pharmazeutisch  akzeptable  Saure- 
additions-  oder  Basensalz  davon. 

45  2  1  -Cyclopropyl  -7  -[3  -[(athylamino)  -methyl]  -1  -pyrrolidinyi]  -6,8  -difluor  -1,4  -dihydro  - 
4  -  oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-C^e-Alkylester  oder  das  pharmazeutisch  akzeptable  Saure- 
additions-  oder  Basensalz  davon. 

3  7  -  [3  -  Amino  -  1  -  pyrrolidinyi]  -  1  -  cyclopropyl  -  6,8  -  difluor  -  1,4  -  dihydro  -  4  -  oxo  -  3  - 
chinolincarbonsaure,  ihr  Niedrig-CWAIkylester  oder  das  pharmazeutisch  akzeptable  Saureadditions-  oder 

so  Basensalz  davon. 
4.  7  -  [3  -  (Aminomethyl)  -  1  -  pyrrolidinyi]  -  1  -  cyclopropyl  -  1,4  -  dihydro  -  6  -  fluor  -  4  -  oxo  - 

1,8  -  naphthyridin  -  3  -  carbonsaure,  ihr  Niedrig-CWAIkylester  oder  das  pharmazeutisch  akzeptable 
Saureadditions-  oder  Basensalz  davon. 

5  1  -Cyclopropyl  -7  -[3  -[(athylamino)  -methyl]  -1  -pyrrolidinyi]  -1,4  -dihydro  -6  -fluor  -4  - 
55  oxo  -  1,8  -  naphthyridin  -  3  -  carbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch  akzep- 

table  Saureadditions-  oder  Basensalz  davon. 
6  1  -  Cyclopropyl  -  7  -  [3  -  [(methylamino)  -  methyl]  -  1  -  pyrrolidinyi]  -  6,8  -  difluor  -  1,4  -  di- 

hydro  -4 -0X0-3   -chinolincarbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch  akzeptable 
Saureadditions-  oder  Basensalz  davon. 

so  1  1  -Cyclopropyl  -7  -[3  -(athylamino)  -1  -pyrrolidinyi]  -6,8  -difluor  -1,4  -dihydro  -4  -oxo  - 
3  -  chinolincarbonsaure,  ihr  Niedrig-C^-Alkylester  Oder  das  pharmazeutisch  akzeptable  Saureadditions- 
oder  Basensalz  d a v o n . .  

8  1  -Cyclopropyl  -6,8  -difluor  -1,4  -dihydro  -7  -[3  -[[(1  -  methyl  athy  I)  -ammo]  -methyl]  -1  - 
pyrrolidinyi]  -  4  -  oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-q-g-Alkylester  oder  das  pharmazeutisch 

65  akzeptable  Saureadditions-  oder  Basensalz  davon. 
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9.  Pharmazeutische  Zusammensetzung  umfassend  eine  Verbindung  nach  einem  vorhergehenden 
Anspruch  und  ein  pharmazeutisch  akzeptables  Verdunnungs-  oder  Tragermittel  dafur. 

10.  Verbindung  nach  einem  der  Anspruche  1  bis  8  oder  pharmazeutische  Zusammensetzung  nach 
Anspruch  9  zur  Verwendung  als  antibakterielles  Mittel. 

5 
Patentanspriiche  fur  den  Vertragsstaat:  AT 

1.  Verfahren  zur  Herstellung  einer  Verbindung  mit  der  Bezeichnung: 
7  -[3  -  (Aminomethyl)  -1  -  pyrrolidinyl]  -1  -cyclopropyl  -6,8  -  difluor  -1,4  -  dihydro  -4  -  oxo  - 

10,  3  -  chinolincarbonsaure,  ihr  Niedrig-C^s-Alkylester  oder  das  pharmazeutisch  akzeptable  Saureadditions- 
oder  Basensalz  davon; 

1  -  Cyclopropyl  -  7  -  [3  -  [(athylamino)  -  methyl]  -  1  -  pyrrolidinyl]  -  6,8  -  difluor  -  1,4  -  dihydro  - 
4  -  oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch  akzeptable  Saure- 
additions-  oder  Basensalz  davon; 

15  7  -[3  -Amino  -1  -pyrrolidinyl]  -1  -cyclopropyl  -6,8  -difluor  -1,4  -dihydro  -4  -oxo  -3  -chino- 
lincarbonsaure,  ihr  Niedrig-C^s-Alkylester  oder  das  pharmazeutisch  akzeptable  Saureadditions-  oder 
Basensalz  davon; 

1  -Cyclopropyl  -7  -[3  -  [(methylamino)  -methyl]  -1  -pyrrolidinyl]  -6,8  -difluor  -1,4  -dihydro  - 
4  -  oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch  akzeptable  Saure- 

20  additions-  oder  Basensalz  davon; 
1  -Cyclopropyl  -7  -[3  -(athylamino)  -1  -pyrrolidinyl]  -6,8  -difluor  -1,4  -dihydro  -4  -oxo  -3  - 

chinolincarbonsaure,  ihr  Niedrig-C^s-Alkylester  oder  das  pharmazeutisch  akzeptable  Saureadditions-  oder 
Basensalz  davon;  oder 

1  -  Cyclopropyl  -  6,8  -  difluor  -  1,4  -  dihydro  -  7  -  [3  -  [[(1  -  methylathyl)  -  amino]  -  methyl]  -  1  - 
25  pyrrolidinyl]  -  4  -  oxo  -  3  -  chinolincarbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch 

akzeptable  Saureadditions-  oder  Basensalz  davon; 
welches  Verfahren  die  Umsetzung  einer  Verbindung  mit  derfolgenden  allgemeinen  Formel: 

O 
30  F  ^ ^ A ^ C C v , ^  

35 

worin  Rn  ein  Wasserstoff,  ein  Alkyl  mit  einem  bis  sechs  Kohlenstoffatomen  oder  ein  Kation  darstellt,  mit 
einem  geeigneten  Amin  der  Formel  ZH,  worin  Z  so  ausgewahlt  ist,  dalS  er  den  gewunschten  3-Substi- 
tuenten  ergibt;  und  gegebenenfalls  die  Bildung  des  pharmazeutisch  akzeptablen  Saureadditions-  oder 

40  Basensalzes  davon  umfaBt. 
2  Verfahren  zur  Herstellung  einer  Verbindung  mit  der  Bezeichnung: 
7  -[3  -(Aminomethyl)  -1  -pyrrolidinyl]  -1  -cyclopropyl  -1,4  -dihydro  -6  -fluor  -4  -oxo  -1,8  - 

naphthyridin  -  3  -  carbonsaure,  ihr  Niedrig-C^e-Alkylester  oder  das  pharmazeutisch  akzeptable  Saure- 
additions-  oder  Basensalz  davon;  oder 

45  1  -  Cyclopropyl  -  7  -  [3  -  [(athylamino)  -  methyl]  -  1  -  pyrrolidinyl]  -  1,4  -  dihydro  -  6  -  fluor  -  4  - 
oxo  -  1,8  -  naphthyridin  -  3  -  carbonsaure,  ihr  Niedrig-C^-Alkylester  oder  das  pharmazeutisch  akzep- 
table  Saureadditions-  oder  Basensalz  davon. 

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

1.Acide7  -[3  -(aminomethyl)  -1  -pyrrolidinyl]  -1  -cyclopropyl  -6,8  -  difluoro  -1,4  -dihydro  - 
4  -  oxo  -  3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C,_6,  ou  ses  sels  basiques,  ou 
d'addition  avec  un  acide,  pharmaceutiquement  acceptables. 

2.Acide1  -cyclopropyl  -7  -[3  -  [(ethylamino)  -methyl]  -1  -pyrrolidinyl]  -6,8  -difluoro  -1,4  -di- 

55  hydro  -4  -oxo  -3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C ^ o u   ses  sels  basiques, 
ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables. 

3.  Acide  7  -[3  -amino  -1  -pyrrolidinyl]  -1  -cyclopropyl  -6,8  -difluoro  -1,4  -dihydro  -4  -oxo  - 
o  „..;  i^n».,riv.wi;>iiia  oqc  octorc  »i  irvlin  i  ips  infRrieurs  en  C,_*.  ou  ses  sels  basiques,  ou  d'addition 

55 

3.  Acide  7  -  |3  -ammo  -i  -  pyrrouainyij  -  i  -cycioprupyi  -o,o  -umuuiu  -  ■,-»  -u.i.yu.^  -r  ~~~ 
3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C^e,  ou  ses  sels  basiques,  ou  d'addition 
avec  un  acide,  pharmaceutiquement  acceptables. 

4.  Acide  7  -[3  -(aminomethyl)  -1  -pyrrolidinyl]  -1  -cyclopropyl  -1,4  -dihydro  -6  -fluoro  -4  - 
oxo  -  1,8  -  naphtyridine  -  3  -  carboxylique,  ses  esters  alkyiiques  inferieurs  en  Cn-s,  ou  ses  seis  basiques, 
ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables. 

5  Acide  1  -  cyclopropyl  -  7  -  [3  -  [(ethylamino)methyl]  -  1  -  pyrrolidinyl]  -  1,4  -  dihydro  -  6  - 
fluoro  -4  -oxo  -1,8  -naphtyridine  -3  -  carboxylique,  ses  esters  alkyliques  inferieurs  en  C ^ o u   ses  sels 
basiques,  ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables. gg  basiques,  ou  a  aaamon  avec  un  auiue,  piiannaoeuu 

14 
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6.Acide1  -cyclopropyl  -7  -[3  -  [(methylamino)methyl]  -1  -  pyrrolidinyl]  -  6,8  -difluoro  -1,4  . -d i -  

hydro  -4-oxo  -3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C h o u s e s   sels  bas.ques, 

ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables.  Hihvriro  4  - 7.Acide1  -cyclopropyl  -7  -[3  -(ethylamino)  -1  -pyrrolidinyl]  -6,8  -difluoro  -1,4  -d.hydro  -4 

5  oxo  -  3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C,.e,  ou  ses  sels  bas.ques,  ou  d  addi- 

^ V r c i d e A ^ ^   -7  -13  -[[(1  -methylethyDaminolmethy,]  - 

1  -pyrrolidinyll  -4  -oxo  -3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C^^ou  ses  sels 

basiques,  ou  d'addition  avec  un  acide,  pharmaceutiquement  a c c e p t a b l e s . .  
io  9  Composition  pharmaceutique  comprenant  un  compose  selon  I'une  quelconque  des  revend.cations 

precedentes,  et  un  diluant  ou  excipient  pour  ce  compose,  pharmaceutiquement  acceptable. 
10.  Utilisation  en  tant  qu'agent  antibacterien  d'un  compose  selon  I'une  quelconque  des  revendicat1Ons 

1  a  8  ou  d'une  composition  pharmaceutique  selon  la  revendication  9. 

is  Revendications  pour  I'Etat  contractant:  AT 

1.  Procede  pour  preparer  un  compose  portant  la  denomination  suivante:  
A-hyirirn  a 

acide7  -[3  -(aminomethyl)  -1  -pyrrolidinyl]  -1  -cyclopropyl  -6,8  -d.fluoro  -1,4  -d.hydro  -4  - 

oxo  -  3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C^,  ou  ses  sels  bas.ques,  ou  d  addi- 

20  tion  avec  un  acide,  pharmaceutiquement  acceptables;  ou  Hifi.mm  u   di 
acide  1  -  cyclopropyl  -  7  -  [3  -  [(ethylamino)  -  methyl]  -  1  -  pyrrolidinyl]  -  6,8  -  difluoro  -  1,4  -  di- 

hydro  -  4  -  oxo  -  3  -  quinoleinecarboxylique,  ses  esters  aikyliques  inferieurs  en  C,-6,  ou  ses  sels  basiques, 

ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables;  ou  ,  
acide  7  -[3  -amino  -1  -pyrrolidinyl]  -1  -cyclopropyl  -6,8  -difluoro  -1,4  -d.hydro  -4  -oxo  -  3  - 

25  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C,-*  ou  ses  sels  bas.ques,  ou  d  addition  avec 

un  acide,  pharmaceutiquement  acceptables;  ou  Mn,,nrn  u   Hi 
acide  1  -  cyclopropyl  -  7  -  [3  -  [(methylamino)methyl]  -  1  -  pyrrolid.nyl]  -  6,8  -  difluoro  -  1,4  -  di- 

hydro  -  4  -  oxo  -  3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C,-*  ou  ses  sels  bas.ques, 

ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables;  ou 
3o  acide  1  -  cyclopropyl  -  7  -  [3  -  (ethylamino)  -  1  -  pyrrolidinyl]  -  6,8  -  difluoro  -  1,4  -  dihydro  -  4  - 

oxo  3  -  quinoleinecarboxylique,  ses  esters  alkyliques  inferieurs  en  C,_  ou  ses  sels  basiques,  ou  d  add.- 

tion  avec  un  acide,  pharmaceutiquement  acceptables;  ou  -tU  i-,u  n.minoi.nMuii  1 
acide  1  -cyclopropyl  -6,8  -difluoro  -1,4  -dihydro  -7  -[3  -[[(1  -  methylethyl)amino]methyl]  -  I  - 

pyrrolidinyl]  -  4  -  oxo  -3  -  quinoleinecarboxylique,  ses  esters  alkyliques  infeneurs  en  d-*   ou  ses  sels 

35  basiques,  ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables; 
35  ,__..',  aaa  ™r,e;=tQ  *  fairo  reanir  un  comrjose  avant  la  formule  generale  suivante: 

0X0 
20  tion 

iques,  ou  a  aaaition  avec  un  auiuts,  (j||a|lliav'cuuHuoiiii"i<-  "ww"i  • 
lequel  procede  consiste  a  faire  reagir  un  compose  ayant  la  formule  generale  suivante: 35 

40 

45 

dans  laquelle  R,  est  un  hydrogene,  un  radical  alkyle  ayant  de  1  a  6  atomes  de  cartone  o   ̂ ""  catlon'  avec 

une  amine  appropriee  de  formule  ZH,  dans  laquelle  Z  est  choisi  de  fagon  a  donner  le  substituant  voulu  en 
position  3;  et  facultativement  a  former  I'un  de  ses  sels  basiques  ou  de  ses  sels  d'add.t.on  avec  un  ac.de 

pharmaceutiquement  a c c e p t a b l e s . . .  
2  Procede  pour  la  preparation  d'un  compose  portant  la  denomination  suivante. 
acide  7  -  [3  -  (aminomethyl)  -  1  -  pyrrolidinyl]  -  1  -  cyclopropyl  -  1,4  -dihydro  -  6  -  luoro  -  4  - 

oxo  -  1,8  -  naphtyridine  -  3  -  carboxylique,  ses  esters  alkyliques  infeneurs  en  C^,  ou  ses  sels  bas.ques, 

ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables;  ou  
MVnirirn  R  flllorn 

acide  1  -cyclopropyl  -7  -[3  -  [(ethylamino)methyl]  -1  -  pyrrolid.nyl]  -  1,4  -d.hydro  -6  -fluoro  - 

4  -  oxo  -  1,8  -  naphtyridine  -  3  -  carboxylique,  ses  esters  alkyliques  mfer.eurs  en  C,-6l  ou  ses  sels 

basiques,  ou  d'addition  avec  un  acide,  pharmaceutiquement  acceptables. 

50 
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