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(54)  ACID-ADDITION  SALTS  OF  OPTICALLY  ACTIVE  PIPERIDINE  COMPOUND  AND  PROCESS 
FOR  PRODUCING  THE  SAME 

(57)  The  present  invention  is  to  provide  a  benzenesulfonic  acid  salt  and  a  benzoic  acid  salt  of  (S)-4-[4-[(4-chloroph- 
enyl)(2-pyridyl)methoxy]piperidino]butanoic  acid  represented  by  the  formula  (I): 
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wherein  *  represents  an  asymmetric  carbon,  which  are  excellent  in  antihistaminic  activity  and  anti-allergic  activ- 
ity,  and  a  process  for  producing  the  same. 
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Description 

Technical  field 

5  [0001]  This  invention  relates  to  benzenesulfonic  acid  salt  or  benzoic  acid  salt  of  (S)-4-[4-[(4-chlorophenyl)(2-pyri- 
dyl)methoxy]piperidino]butanoic  acid  which  is  excellent  in  antihistaminic  activity  and  antiallergic  activity,  a  process  for 
preparing  the  same,  and  an  optically  resolving  method  of  4-[(4-chlorophenyl)(2-pyridyl)methoxy]piperidine  which  is 
important  as  a  racemic  intermediate  thereof.  The  acid  addition  salt  has  little  hygroscopicity  and  excellent  in  physico- 
chemical  stability  so  that  it  is  particularly  suitable  compound  as  a  medicine.  Also,  the  present  invention  relates  to  a  med- 

10  ical  composition  containing  the  compound  as  an  effective  ingredient. 

Background  art 

[0002]  A  piperidine  compound  (II)  represented  by  the  formula  (II): 
15 

20 

25 

( I D  

30 
where  in  A  represents  a  lower  alkyl  group,  hydroxyl  group,  a  lower  alkoxy  group,  amino  group,  a  lower  alkylamino 
group,  phenyl  group  or  a  lower  alkyl  -substituted  phenyl  group, 

or  a  salt  thereof  described  in  Japanese  Provisional  Patent  Publication  No.  25465/1  990  has  characteristics  that  a  sec- 
35  ondary  effect  such  as  stimulation  or  suppression  on  the  central  nerves,  which  often  appears  in  the  conventional  antihis- 

taminic  compound,  can  be  reduced  as  little  as  possible,  and  is  expected  to  be  a  medicine  for  therapeutic  treatment  of 
allergic  skin  diseases  such  as  a  nettle  rash,  eczema,  dermatitis  and  the  like,  allergic  rhinitis,  sneeze,  mucus,  cough  due 
to  respiratory  inflammation  such  as  cold  and  the  like,  and  bronchial  asthma. 
[0003]  For  producing  the  piperidine  compound  (II)  effectively  as  a  more  preferred  optical  isomer  for  a  medicine,  it  is 

40  desired  to  use  the  optically  resolved  product  as  a  starting  material  by  optically  resolving  an  intermediate.  However,  this 
piperidine  compound  (II)  has  one  asymmetric  carbon  atom  but  the  method  of  isolating  its  optically  active  isomer  from 
the  racemic  mixture  has  not  been  known  as  of  today. 
[0004]  It  has  been  generally  known  that  optical  isomers  show  different  pharmacological  activity  or  safety  and  there 
are  also  differences  in  the  metabolic  rates  and  the  protein  binding  ratios  therebetween  (Pharmacia,  25  (4),  pp.  31  1  -336, 

45  1989).  Accordingly,  for  providing  a  medicine,  a  pharmaceutical^  preferable  optical  isomer  with  high  optical  purity  is 
required.  Also,  in  order  to  secure  high  quality  of  said  optical  isomer  as  a  medicine,  it  is  desirable  that  the  isomer  has 
superior  properties  in  physicochemical  stability. 
[0005]  The  present  inventors  have  studied  intensively  to  solve  the  above  problems.  As  the  result,  they  have  found  that 
a  benzenesulfonic  acid  salt  or  a  benzoic  acid  salt  of  optically  active  (S)-4-[4-[(4-chlorophenyl)(2-pyridyl)methoxy]-pipe- 

50  ridino]butanoic  acid  represented  by  the  following  formula  (I)  has  excellent  stability  which  is  preferred  as  a  medicine 
whereby  accomplished  the  present  invention. 

Disclosure  of  the  invention 

55  [0006]  The  first  invention  relates  to  a  benzenesulfonic  acid  salt  or  a  benzoic  acid  salt  of  an  optically  active  piperidine 
compound  (I)  represented  by  the  formula  (I): 

2 
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10 

( I )  

wherein  *  represents  an  asymmetric  carbon,  which  has  an  absolute  configuration  of  (S). 
15  [0007]  The  second  invention  relates  to  a  process  for  preparing  a  benzenesulfonic  acid  salt  or  a  benzoic  acid  salt  of 

an  optically  active  piperidine  compound  by  reacting  the  optically  active  piperidine  compound  represented  by  the  above 
formula  (I)  with  an  absolute  configuration  of  (S)  with  benzenesulfonic  acid  or  benzoic  acid  to  form  a  salt. 
[0008]  The  third  invention  relates  to  a  medical  composition  which  comprises  a  benzenesulfonic  acid  salt  of  (S)-4-[4- 
[(4-chlorophenyl)(2-pyridyl)methoxy]piperidino]butanoic  acid  or  a  benzoic  acid  salt  of  the  same  as  an  effective  ingredi- 

20  ent. 
[0009]  The  invention  further  relates  to  a  process  for  preparing  a  benzenesulfonic  acid  salt  or  a  benzoic  acid  salt  of  the 
optically  active  piperidine  compound  (I)  represented  by  the  above  formula  (I)  which  comprises  reacting  (+)-4-[(4-chlo- 
rophenyl)(2-pyridyl)methoxy]piperidine  with  the  optically  active  propionic  acid  compound  (VII)  represented  by  the  fol- 
lowing  formula  (VII)  or  the  optically  active  N-acyl-amino  acid;  separating  and  collecting  less  soluble  diastereomeric  salt 

25  by  utilizing  the  difference  in  solubilities  of  the  formed  two  kinds  of  diastereomeric  salts;  decomposing  the  resulting  salt; 
reacting  an  ester  represented  by  the  formula  (V): 

30 

o  

O R  
(V) 

wherein  R  represents  a  lower  alkyl  group  such  as  methyl  group,  ethyl  group,  etc.,  and  W  represents  a  leaving 
group  such  as  a  halogen  atom  or  a  reactive  ester  group  such  as  methanesulfonyloxy  group,  p-toluenesulfonyloxy  group, 

35  etc., 
with  the  resulting  (S)-4-[(4-chlorophenyl)(2-pyridyl)-methoxy]piperidine  to  obtain  (S)-4-  [(4-chlorophenyl)(2-pyri- 
dyl)methoxy]piperidine  butanoic  acid  ester  represented  by  the  formula  (VI): 

40 

45 

( V I )  

CI 

50 
wherein  R  and  *  have  the  same  meaning  as  defined  above,  hydrolyzing  the  resulting  compound;  and  reacting 

the  hydrolyzed  compound  with  benzenesulfonic  acid  or  benzoic  acid  to  form  a  salt. 

Best  mode  for  carrying  out  the  invention 
55 

[001  0]  A  benzenesulfonic  acid  salt  or  a  benzoic  acid  salt  of  (S)-piperidine  compound  (I)  can  be  produced  by  the 
method  represented  by  the  following  reaction  scheme  (1): 

3 
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R e a c t i o n   s c h e m e   ( 1 )  

wherein  HX  represents  benzenesulfonic  acid  or  benzoic  acid,  and  *  has  the  same  meaning  as  defined  above, 
(hereinafter  referred  to  as  a  salt-forming  reaction). 
[001  1  ]  In  the  salt-forming  reaction,  benzenesulfonic  acid  or  benzoic  acid  can  be  used  in  an  amount  of  0.8  to  2.5-fold 
mole,  preferably  0.9  to  1  .2-fold  mole  based  on  1  mole  of  the  (S)-piperidine  compound  (I). 
[001  2]  As  a  solvent  to  be  used  in  the  salt-forming  reaction,  it  is  not  particularly  limited  so  long  as  it  does  not  participate 
in  the  reaction,  and  there  may  be  mentioned,  for  example,  nitriles  such  as  acetonitrile  and  propionitrile;  esters  such  as 
methyl  acetate  and  ethyl  acetate;  alcohols  such  as  methanol,  ethanol,  1-propanol,  2-propanol,  etc.;  acetone,  dimethyl- 
formamide,  etc.,  and  preferably  ethanol,  2-propanol,  acetonitrile  and  ethyl  acetate.  The  solvent  to  be  used  in  the  present 
invention  may  be  used  alone  or  may  be  in  admixture  of  the  above-mentioned  two  or  more  kinds  of  optional  solvents. 
[0013]  An  amount  of  the  solvent  to  be  used  in  the  salt-forming  reaction  is  usually  0.5  to  30  liters,  preferably  0.8  to  20 
liters,  more  preferably  1  to  10  liters  per  mole  of  the  (S)-piperidine  compound  (I). 
[001  4]  A  temperature  of  the  salt-forming  reaction  is,  for  example,  5  to  50  °C,  preferably  1  0  to  35  °C,  and  a  temperature 
at  the  time  of  salt  precipitation  is,  for  example,  -30  °C  to  30  °C,  preferably  -10  °C  to  15  °C.  Also,  a  method  of  addition  is 
not  particularly  limited,  but,  for  example,  there  may  be  mentioned  a  method  in  which  benzenesulfonic  acid  or  benzoic 
acid  dissolved  in  a  solvent  is  added  to  a  mixed  solution  of  the  (S)-piperidine  compound  (I)  and  a  solvent. 
[001  5]  The  formed  salt  of  the  (S)-piperidine  compound  (I)  can  be  easily  obtained  in  accordance  with  the  conventional 
method  in  this  field  of  technology  by,  for  example,  collecting  after  separation  with  filtration,  centrifugation,  etc.,  washing 
and  then  drying. 
[0016]  Next,  a  process  for  preparing  an  (S)-piperidine  compound  (I)  of  the  present  invention  will  be  explained. 
[001  7]  The  (S)-piperidine  compound  (I)  of  the  present  invention  can  be  prepared  by  the  method  shown  in  the  following 
reaction  scheme  (2): 

R e a c t i o n   s c h e m e   (2 )  

CI  (VI)  CI  ( i )  

wherein  W  represents  a  leaving  group,  including  a  halogen  atom  such  as  chlorine  atom,  bromine  atom,  iodine 
atom,  etc.;  or  a  reactive  ester  group  such  as  methanesulfonyloxy  group,  p-toluenesulfonyloxy  group,  etc.,  and  R  repre- 
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sents  a  lower  alkyl  group  such  as  methyl  group,  ethyl  group,  etc.,  and  *  has  the  same  meaning  as  defined  above. 
[0018]  The  step  A  is  an  N-alkylation  reaction  of  (S)-piperidine  intermediate  (IV),  and  the  reaction  can  proceed  by 
using  1  to  3-fold  mole,  preferably  1  to  1  .5-fold  mole  of  the  ester  (V)  based  on  1  mole  of  the  (S)-piperidine  intermediate 
(IV).  The  above  reaction  can  be  carried  out  in  an  inert  solvent.  As  a  suitable  solvent,  there  may  be  mentioned,  for  exam- 

5  pie,  water;  lower  alcohols  such  as  methanol,  ethanol,  propanol,  butanol,  etc.;  nitriles  such  as  acetonitrile,  propionitrile, 
etc.;  aromatic  hydrocarbons  such  as  benzene,  toluene,  xylene,  etc.;  ethers  such  as  1,4-dioxane,  tetrahydrofuran,  etc.; 
ketones  such  as  acetone,  methyl  ethyl  ketone,  methyl  isobutyl  ketone,  etc.;  amides  such  as  N,N-dimethylformamide, 
etc.;  and  preferably  water,  acetonitrile,  acetone,  and  N,N-dimethylformamide.  These  solvents  may  be  used  alone  or 
may  be  used  in  admixture  of  two  or  more  kinds  with  a  suitable  mixing  ratio. 

10  [001  9]  The  reaction  is  preferably  carried  out  in  the  presence  of  a  base,  and  as  the  preferred  base,  there  may  be  men- 
tioned,  for  example,  alkali  metal  hydroxides  such  as  sodium  hydroxide,  etc.;  alkaline  earth  metal  hydroxides  such  as  cal- 
cium  hydroxide,  etc.;  alkali  metal  carbonates  such  as  potassium  carbonate,  etc.;  alkaline  earth  metal  carbonates  such 
as  calcium  carbonate,  etc.;  alkali  metal  acidic  carbonates  such  as  sodium  hydrogen  carbonate,  etc.;  alkali  metal 
hydrides  such  as  sodium  hydride,  etc.;  alkaline  earth  metal  hydrides  such  as  calcium  hydride,  etc.;  alkali  metal  alkox- 

15  ides  such  as  sodium  methoxide,  etc.;  trialkylamines  such  as  triethylamine,  etc.,  and  a  pyridine  compound,  etc.,  and 
preferably  sodium  carbonate,  potassium  carbonate,  sodium  hydrogen  carbonate  or  potassium  hydrogen  carbonate. 
These  bases  are  each  used  in  an  amount  of  1  to  3-fold  moles,  preferably  1  to  1  .5-fold  moles  based  on  1  mole  of  the 
(S)-piperidine  intermediate  (IV)  when  the  base  is  monovalent.  When  the  base  is  divalent,  it  is  used  in  an  amount  of  0.5 
to  1  .5-fold  mole,  preferably  0.6  to  1  -fold  mole  based  on  the  same. 

20  [0020]  Also,  as  a  reaction  accelerator,  a  small  amount  of  a  metal  iodide  such  as,  for  example,  sodium  iodide  or  potas- 
sium  iodide  may  be  added.  The  reaction  can  be  carried  out  at  a  reflux  temperature  of  the  reaction  mixture,  for  example, 
5  to  150  °C,  preferably  20  to  100  °C.  The  reaction  time  is  2  to  24  hours. 
[0021]  The  step  B  is  a  hydrolysis  reaction  of  an  (S)-ester  (VI).  The  reaction  can  be  carried  out  in  an  aqueous  alcohol 
such  as  aqueous  methanol,  aqueous  ethanol,  etc.,  and  by  using  an  inorganic  base  such  as  sodium  hydroxide,  potas- 

25  sium  hydroxide,  etc.  in  an  amount  of  1  to  5-fold  mole,  preferably  1  to  3-fold  mole  per  mole  of  the  (S)-ester  (VI).  A  reac- 
tion  temperature  is,  for  example,  5  to  90  °C,  preferably  1  5  to  70  °C.  A  reaction  time  is  generally  1  to  1  0  hours.  After 
completion  of  the  reaction,  the  reaction  mixture  is  subjected  to  neutralization  treatment  by  using  a  mineral  acid  such  as 
hydrochloric  acid,  sulfuric  acid,  etc.  or  an  organic  acid  such  as  acetic  acid,  oxalic  acid,  etc.  to  produce  an  (S)-piperidine 
compound  (I). 

30  [0022]  To  obtain  an  optical  isomer  in  general,  methods  such  as  an  asymmetric  synthesis,  optical  resolution  by  frac- 
tional  crystallization  or  by  an  enzyme  such  as  lipase,  fractionation  by  an  optical  resolution  column,  and  the  like  have 
been  known.  For  preparing  an  optically  active  (S)-piperidine  compound  (I)  efficiently  in  the  present  invention,  as  shown 
in  the  following  reaction  scheme  (3): 

35  R e a c t i o n   s c h e m e   ( 3 )  

40 

45 

wherein  *  represents  an  asymmetric  carbon,  (+)-4-[(4-chlorophenyl)(2-pyridyl)methoxy]piperidine  which  is  a 
so  starting  compound  and  represented  by  the  formula  (III)  is  previously  optically  resolved  and  the  resulting  optically  active 

(S)-4-[(4-chlorophenyl)(2-pyridyl)methoxy]piperidine  represented  by  the  formula  (IV)  is  used  as  a  synthetic  intermedi- 
ate. 
[0023]  The  said  optical  resolution  can  be  effectively  carried  out  by  the  following  procedure.  That  is,  by  reacting  a 
racemic  piperidine  compound  represented  by  the  formula  (III): 

5 
MYLAN Ex. 1017, Page 5f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


