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Description 

This  invention  relates  to  a  process  for  preparing  an  N-alkyl-substituted  aminophenol  by  reacting  an  ami- 
nophenol  with  an  aldehyde  or  a  ketone  in  the  presence  of  an  organic  solvent,  a  catalyst  for  reduction,  and  hy- 

5  drogen. 
N-Alkyl-substituted  aminophenols  are  of  extreme  importance  in  industry  as  intermediates  for  heat- 

sensitive  or  pressure-sensitive  dyes,  xanthene  dyes,  fluorescent  dyes,  etc. 
It  is  conventionally  known  to  prepare  an  N-alkyl-substituted  aminophenol  by  reductive  alkylation  of  an  ami- 

nophenol,  which  is  carried  out  by  continuously  feeding  an  aldehyde  or  a  ketone  to  a  reaction  system  containing 
10  an  aminophenol,  an  organic  solvent,  a  catalyst  for  reduction,  and  hydrogen. 

However,  the  conventional  processes  have  the  following  disadvantages. 
Catalysts  for  reduction  generally  used  in  reductive  alkylation  are  noble  metal  catalysts,  e.g.,  platinum  metal 

catalysts  and  palladium  metal  catalysts.  These  catalysts,  when  used  on  an  industrial  scale,  should  be  used 
repeatedly  because  of  their  expensiveness.  However,  where  a  catalyst  recovered  by  filtration  of  the  reductive 

15  alkylation  reaction  mixture  is  reused  in  the  next  reductive  alkylation  reaction,  the  catalyst  exhibits  seriously  re- 
duced  performance,  causing  various  troubles  during  industrial  use.  That  is,  the  rate  of  reaction  is  low  which 
reduces  productivity;  the  main  reaction  is  suppressed  and,  instead,  the  aminophenol  and  the  aldehyde  or  ke- 
tone  are  condensed  to  form  heavy  matter;  and  the  aldehyde  or  ketone  is  reduced  so  as  to  increase  by-pro- 
duction  of  an  alcohol. 

20  For  the  purpose  of  preventing  reduction  in  reaction  efficiency  due  to  reduced  performance  of  the  catalyst, 
various  proposals  have  hitherto  been  made. 

For  example,  JP-A-55-1  00344  discloses  a  process  for  exchanging  a  half  of  the  recovered  catalyst  with  a 
fresh  catalyst  (the  term  "JP-A"  as  used  herein  means  an  "unexamined  published  Japanese  patentapplication"). 
This  process,  however,  still  requires  a  large  quantity  of  a  fresh  catalyst  to  be  added  and,  hence,  does  not  permit 

25  substantial  repeated  use  of  the  reduction  catalyst. 
JP-A-57-81444  discloses  a  process  in  which  the  amount  of  an  aldehyde  to  be  fed  to  a  reaction  system  is 

adjusted  to  a  stoichiometric  amount.  This  process,  however,  is  not  always  regarded  as  industrially  advanta- 
geous  because,  when  applied  to  the  production  of  N-alkyl-substituted  aminophenols,  too  low  an  amount  of  the 
aldehyde  fails  to  make  a  conversion  of  the  aminophenol,  an  expensive  raw  material,  nearly  100%.  Further, 

30  since  the  rate  of  reaction  becomes  low  in  the  latter  half  of  the  reaction,  the  reaction  time  needs  to  be  lengthened 
accordingly. 

Further,  JP-A-55-20773  discloses  a  process  for  preparing  N,N-dimethylaminobenzoic  acid,  in  which  a 
spent  catalyst  for  reduction  which  is  recovered  from  the  reaction  mixture  by  filtration  is  washed  with  methanol 
for  reuse.  This  technique,  however,  is  unsuitable  for  practical  use  because,  as  mentioned  in  the  working  ex- 

35  amples,  the  reaction  time  becomes  longer  each  time  the  recovered  and  methanol-washed  catalyst  is  reused. 
Where  the  process  is  applied  to  the  preparation  of  N-alkyl-substituted  aminophenols,  the  reaction  system  suf- 
fers  from  an  increase  of  a  condensation  reaction  between  an  aminophenol  and  an  aldehyde  or  a  ketone  to  form 
a  heavy  matter,  or  of  a  side  reaction  of  an  aldehyde  or  ketone  to  form  an  alcohol,  thus  resulting  in  remarkable 
reduction  in  yield  of  the  desired  N-alkyl-substituted  aminophenol. 

40  In  the  light  of  the  above,  these  conventional  techniques  are  not  yet  satisfactory  from  the  industrial  view- 
point. 

It  has  also  been  suggested  to  add  a  small  amount  of  acetic  acid  to  the  reaction  system  to  produce  an  effect 
of  keeping  the  catalyst  surface  clean  against  contamination  as  described  in  JP-A-55-20773.  In  this  process, 
however,  the  whole  amount  of  acetic  acid  is  added  before  commencement  of  the  reaction  as  described  in  the 

45  working  examples.  If  such  an  addition  is  applied  to  the  reaction  of  aminophenols,  a  Schiff  base  of  an  amino- 
phenol  which  is  very  labile  and  is  easily  condensed  to  form  a  heavy  matter  undergoes  further  condensation 
by  the  action  of  the  acetic  acid  added  in  the  initial  stage  of  the  reaction,  failing  to  improve  the  yield  of  the  desired 
product.  This  phenomenon  is  particularly  conspicuous  when  the  catalyst  is  repeatedly  used. 

JP-A-61-100551  teaches  to  conduct  the  reaction  under  an  acidic  condition.  According  to  the  working  ex- 
50  amples  thereof,  since  hydrogen  in  the  nascent  state  is  employed,  a  large  quantity  of,  e.g.,  hydrochloric  acid 

or  acetic  acid,  should  be  used,  or  the  reaction  with  hydrogen  in  the  presence  of  a  catalyst  for  reduction  should 
be  carried  out  in  an  acetic  acid  solvent.  If  this  technique  is  adopted  to  the  reaction  of  aminophenols,  there  is 
observed  reduction  in  yield  due  to  condensation  of  a  Schiff  base  of  an  aminophenol  to  form  a  heavy  matter, 
and  the  yield  of  the  desired  product  attained  is  very  low.  Besides,  from  the  industrial  standpoint,  use  of  a  large 

55  quantity  of  an  acid  gives  rise  to  a  problem  of  corrosion  of  equipment. 
JP-A-51-19732  discloses  a  process  comprising  forming  a  Schiff  base  in  the  presence  of  a  trace  amount 

of  an  organic  carboxylic  acid,  followed  by  hydrogenation.  This  process  cannot  be  applied  to  the  reaction  of  ami- 
nophenols  because  the  Schiff  base  of  aminophenol  is  very  labile. 

2 
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An  object  of  this  invention  is  to  eliminate  the  disadvantages  associated  with  the  above-described  conven- 
tional  techniques  and  to  provide  a  process  for  preparing  an  N-alkyl-substituted  aminophenol  in  high  yield  by 
reductive  alkylation  while  inhibiting  an  undesired  condensation  reaction  forming  a  heavy  matter  even  when  a 

5  catalyst  for  reduction  is  repeatedly  used,  which  process  causes  no  serious  corrosion  of  equipment  and  can  be 
effected  on  an  industrial  scale. 

We  have  now  found  that  the  above  object  of  this  invention  is  accomplished  by  conducting  reductive  alky- 
lation  while  continuously  adding  an  organic  carboxylic  acid  into  the  reaction  system,  thus  reaching  the  present 
invention. 

10  The  present  invention  thus  relates  to  a  process  for  preparing  an  N-alkyl-substituted  aminophenol,  which 
comprises  continuously  feeding  an  aldehyde  or  a  ketone  to  a  reaction  system  containing  an  organic  solvent, 
a  catalyst  for  reduction,  hydrogen,  and  an  aminophenol  to  conduct  a  reductive  alkylation  reaction,  wherein  said 
reductive  alkylation  reaction  is  carried  out  while  continuously  adding  an  organic  carboxylic  acid  to  the  reaction 
system. 

15  Aminophenols  which  can  be  used  in  the  present  invention  include  o-aminophenol,  m  aminophenol  and  p- 
aminophenol. 

Aldehydes  which  can  be  used  in  the  present  invention  include  aliphatic  aldehydes,  e.g.,  formaldehyde, 
acetaldehyde,  propionaldehyde,  butyraldehyde  and  isoamylaldehyde;  cyclic  aldehydes,  e.g.,  cyclohexylalde- 
hyde  and  furfural;  and  aromatic  aldehydes,  e.g.,  benzaldehyde  and  p-tolualdehyde. 

20  Ketones  which  can  be  used  in  the  present  invention  include  aliphatic  ketones,  e.g.,  acetone,  2-butanone 
and  4-methyl-2-pentanone;  cyclic  ketones,  e.g.,  cyclopentanone  and  cyclohexanone;  and  aromatic  ketones, 
e.g.,  acetophenone  and  p-methylacetophenone. 

N-Alkyl-substituted  aminophenols  which  can  be  prepared  by  the  process  of  this  invention  include  N-mono- 
alkylaminophenols,  e.g.,  N-ethylaminophenol,  N-propylaminophenol,  N-butylaminophenol,  N-cyclohexylami- 

25  nophenol,  N-benzylaminophenol  and  N-isopropylaminophenol;  and  N,N-dialkylaminophenols,  e.g.,  N,N-die- 
thylaminophenol,  N,N-dibutylaminophenol,  N-ethyl-N-isobutylaminophenol,  and  N-ethyl-N-isoamylaminophe- 
nol. 

The  reductive  alkylation  reaction  between  an  aminophenol  and  an  aldehyde  or  a  ketone  can  be  carried 
out  by  continuously  feeding  an  aldehyde  or  a  ketone  to  a  system  containing  an  organic  solvent,  a  catalyst  for 

30  reduction,  hydrogen,  and  an  aminophenol. 
Examples  of  suitable  organic  solvents  which  can  be  used  include  aliphatic  alcohols,  e.g.,  methanol  or  etha- 

nol. 
The  catalyst  for  reduction  which  can  be  used  is  a  catalyst  capable  of  catalyzing  reductive  alkylation,  such 

as  platinum,  palladium  or  nickel.  Platinum  and/or  palladium-on-carbon  is  particularly  preferred.  If  desired,  in 
35  order  to  conduct  the  reaction  in  a  stable  manner,  a  loss  of  the  catalyst  due  to  size  reduction  or  filtration  for 

recovery  may  be  made  up  by  addition  of  a  small  amount  of  a  fresh  catalyst  to  the  next  reaction  system. 
The  chief  characteristic  feature  of  the  present  invention  lies  in  that  an  organic  carboxylic  acid  is  continu- 

ously  added  to  the  reductive  alkylation  reaction  system.  In  the  reductive  alkylation  reaction  of  the  aminophenol, 
there  is  generally  an  induction  period  of  several  minutes  between  the  contact  of  the  aminophenol  with  the  al- 

40  dehyde  or  ketone  and  the  actual  commencement  of  the  reaction.  On  the  other  hand,  upon  contact  between 
the  aminophenol  and  the  aldehyde  or  ketone,  there  is  observed  a  relatively  rapid  reaction  to  form  a  Schiff  base 
and  then  to  form  a  heavy  matter.  Therefore,  if  the  reaction  forming  a  heavy  matter  proceeds  during  the  induction 
period,  the  catalyst  activity  is  inhibited  by  the  formed  heavy  matter,  which  leads  to  reduction  in  yield  of  the 
desired  N-alkylaminophenol. 

45  By  means  of  the  present  invention,  the  formation  of  a  heavy  mattercan  be  controlled  by  continuous  addition 
of  an  organic  carboxylic  acid  to  the  reaction  system. 

Organic  carboxylic  acids  which  can  be  used  in  the  present  invention  include  monocarboxylic  acids  having 
from  1  to  8  carbon  atoms,  dicarboxylic  acids  having  from  2  to  8  carbon  atoms  and  hydroxycarboxylic  acids  hav- 
ing  from  1  to  8  carbon  atoms.  Examples  of  suitable  monocarboxylic  acids  are  acetic  acid,  propionic  acid,  butyric 

so  acid,  isobutyric  acid,  valeric  acid,  isovaleric  acid,  and  benzoic  acid.  Examples  of  suitable  dicarboxylic  acids 
are  oxalic  acid,  malonic  acid,  succinic  acid,  maleic  acid  and  isophthalic  acid.  Examples  of  suitable  hydroxy- 
carboxylic  acids  are  glycolic  acid,  lactic  acid,  malic  acid,  tartaric  acid  and  citric  acid.  Particularly  preferred  of 
these  are  acetic  acid,  propionic  acid,  butyric  acid,  isobutyric  acid,  isovaleric  acid  and  oxalic  acid.  These  organic 
carboxylic  acids  may  be  used  either  individually  or  in  combination  of  two  or  more  thereof. 

55  The  organic  carboxylic  acid,  added  in  a  small  amount,  is  usually  used  diluted  with  an  organic  solvent  which 
is  used  for  the  reaction.  A  total  amount  of  the  organic  carboxylic  acid  to  be  added  ranges  usually  from  0.05  to 
5%  by  weight,  and  preferably  from  0.2  to  2%  by  weight,  based  on  the  amount  of  the  charged  aminophenol.  If 
it  is  less  than  0.05%  by  weight,  the  effect  produced  is  small,  particularly  in  the  preparation  of  N,N-dialkylami- 
nophenols.  If  it  exceeds  5%  by  weight,  the  rate  of  reaction  is  increased,  but  the  formation  of  a  heavy  matter 

3 
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is  liable  to  occur.to  cause  reduction  in  yield  of  the  desired  product. 
The  reductive  alkylation  reaction  according  to  the  present  invention  is  effected  by  continuously  feeding  the 

aldehyde  or  ketone  to  the  reaction  system  comprising  an  aminophenol,  an  organic  solvent,  and  a  catalyst  for 
5  reduction.  The  reaction  is  usually  carried  out  at  a  temperature  of  from  normal  temperature  to  150°C  under  a 

hydrogen  pressure  of  from  2  to  30  kg/cm2G. 
The  ratio  of  the  aminophenol  to  the  aldehyde  or  ketone  (total  amount)  is  not  particularly  limited  but  gen- 

erally  ranges  from  1:1.05  to  1:4  by  mole. 
The  amount  of  the  catalyst  for  reduction  is  not  particularly  limited  but  usually  ranges  from  0.5  to  10%  based 

10  on  the  amount  of  the  charged  aminophenol. 
Continuous  addition  of  the  organic  carboxylic  acid  is  conducted  over  the  whole  reaction  period  or  a  part 

of  the  reaction  period.  In  a  preferred  embodiment,  continuous  addition  of  the  aldehyde  or  ketone  to  the  reaction 
system  containing  an  organic  solvent,  a  catalyst  for  reduction,  hydrogen,  and  an  aminophenol  is  started  and, 
then,  after  confirming  the  commencement  of  a  reductive  alkylation  reaction  by  observation  of  hydrogen  ab- 

15  sorption,  continuous  addition  of  the  organic  carboxylic  acid  is  started.  In  the  most  preferred  embodiment,  the 
addition  of  an  organic  carboxylic  acid  is  started  at  least  10  minutes  after  the  start  of  the  aldehyde  or  ketone 
feeding,  and  completed  before  the  completion  of  the  addition  of  a  prescribed  amount  of  the  aldehyde  or  ketone. 
The  above-described  mode  of  addition  is  particularly  effective  in  cases  where  the  catalyst  for  reduction  is  re- 
peatedly  used. 

20  The  terminology  "continuous  addition"  of  the  organic  carboxylic  acid  not  only  literally  means  continuous 
addition  but  includes  appropriately  designed  intermittent  addition  as  far  as  such  a  mode  of  addition  does  not 
deviate  from  the  concept  of  the  present  invention. 

The  present  invention  is  now  illustrated  in  greater  detail  with  reference  to  Examples  and  Comparative  Ex- 
amples.  All  the  parts  and  percentages  are  by  weight  unless  otherwise  specified. 

25 
EXAMPLE  1 

In  a  5  £  -volume  SUS-made  autoclave  equipped  with  a  stirrer  were  charged  1,091  g  of  a  methanol  solution 
containing  25%  of  m-aminophenol  and  745  g  of  a  methanol  slurry  containing  17.7  g  of  a  catalyst  for  reduction 

30  (5%  platinum-on-carbon)  which  had  been  spent  once  in  a  reductive  alkylation  reaction  and  recovered.  The  at- 
mosphere  in  the  autoclave  was  displaced  first  with  nitrogen  and  then  with  hydrogen,  and  the  hydrogen  pres- 
sure  was  raised  up  to  10  kg/cm2G.  While  maintaining  the  hydrogen  pressure  constant,  563  g  of  a  methanol 
solution  containing  45%  of  acetaldehyde  was  fed  to  the  reaction  system  at  such  a  constant  rate,  that  the  feed 
could  be  completed  in  55  minutes.  After  hydrogen  absorption  was  confirmed  and  1  5  minutes  after  the  start  of 

35  the  feed  of  the  methanol  solution  of  acetaldehyde,  16.4  g  of  a  methanol  solution  containing  10%  of  acetic  acid 
was  started  to  be  continuously  added  at  a  constant  rate  over  a  period  of  15  minutes.  During  the  addition,  the 
reaction  heat  was  removed  so  as  to  control  the  reaction  temperature  not  to  exceed  42°C.  After  completion  of 
the  aldehyde  feed,  the  reaction  system  was  kept  at  40°  +  2°Cfor2.5  hours  to  complete  the  reductive  alkylation 
reaction.  After  the  reaction,  the  reaction  mixture  was  cooled,  the  pressure  was  released,  and  the  catalyst  was 

40  removed  by  filtration.  The  reaction  mixture  thus  recovered  was  analyzed  by  gas  chromatography  (GC),  liquid 
chromatography  (LC)  and  gel-permeation  chromatography  (GPC)  and,  as  a  result,  revealed  satisfactory  reac- 
tion  results:  yield  of  N,N-diethyl-m-aminophenol  =  94.6%  (by  mole,  based  on  charged  m-aminophenol;  here- 
inafter  the  same);  yield  of  N-ethyl-m-aminophenol  =  0.6%;  yield  of  heavy  matter  =  3.1  %. 

45  COMPARATIVE  EXAMPLE  1 

A  reductive  alkylation  reaction  was  carried  out  in  the  same  manner  as  in  Example  1,  except  that  the  whole 
amount  of  the  10%  methanol  solution  of  acetic  acid  was  added  all  at  once  simultaneously  with  the  addition  of 
the  25%  methanol  solution  of  m-aminophenol.  Analyses  by  GC,  LC,  and  GPC  revealed  unsatisfactory  reaction 

so  results:  yield  of  N,N-diethyl-m-aminophenol  =  81  .6%;  yield  of  N-ethyl-m-aminophenol  =  2.3%;  yield  of  heavy 
matter  =  12.6%. 

EXAMPLES  2  TO  4  AND  COMPARATIVE  EXAMPLES  2  TO  3 

55  Examination  of  various  amounts  of  acetic  acid  was  made  according  to  the  procedures  of  Example  1  .  Acetic 
acid  was  added  as  a  10%  solution  in  methanol.  The  results  of  analyses  inclusive  of  those  obtained  in  Example 
1  are  shown  in  Table  1  below. 

4 
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TABLE  1 

Y i e l d   of  P r o d u c t s   fmol%**) 

E x a m p l e  
No. 

C o m p a r a t i v e  
Example  2 

Example  2 

Example  1 

Example  3 

Example  4 

C o m p a r a t i v e  
Example  3 

Note:   *  : 

**  : 

Amount  o f  
A c e t i c   A c i d  

(wt%)* 

0 . 2  

0 . 6  

1 

2 

10 

N , N - D i e t h y l -  
m - a m i n o -  

p h e n o l  

8 4 . 6  

9 3 . 7  

9 4 . 6  

9 4 . 0  

9 2 . 4  

8 7 . 5  

N - E t h y l -  
m - a m i n o -  

p h e n o l  

9 . 3  

1 . 2  

0 . 6  

0 . 2  

0 . 0  

0 . 0  

H e a v y  
M a t t e r  

3 . 4  

3 . 1  

3 . 1  

4 . 2  

5 . 1  

8 . 4  

Based  on  c h a r g e d   m - a m i n o p h e n o l .  

Based  on  c h a r g e d   m - a m i n o p h e n o l .  

EXAMPLE  5 

Areductive  alkylation  reaction  was  carried  out  in  the  same  manner  as  in  Example  1  ,  except  that  the  addition 
of  acetic  acid  was  started  10  minutes  after  the  start  of  the  addition  of  acetaldehyde  and  continued  for  40  min- 
utes.  Analyses  by  GC,  LC,  and  GPC  revealed  satisfactory  reaction  results:  yield  of  N,N-diethyl-m-aminophenol 
=  94.5%;  yield  of  N-ethyl-m-aminophenol  =  0.7%;  yield  of  heavy  matter  =  2.9%. 

EXAMPLES  6  TO  8 

Examination  of  various  organic  carboxylic  acids  in  place  of  acetic  acid  was  made  according  to  the  proce- 
dures  of  Example  1.  Each  organic  carboxylic  acid  was  added  as  a  10%  solution  in  methanol.  The  results  of 
analyses  are  shown  in  Table  2  below. 
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TABLE  2 

10 

15 

Y i e l d   of  P r o d u c t s   (mol%)**  
N , N -  

D i e t h y l -   N - E t h y l -  
Example  O r g a n i c   C a r b o x y l i c   Acid  m-  Amino-  m-  Amino-  H e a v y  

No. 

6 

7 

8 

N o t e :  

K i n d  

p r o p i o n i c   a c i d  

b u t y r i c   a c i d  

o x a l i c   a c i d  

Amount  
(wt%)* 

0 . 8  

1 . 0  

0 . 4  

p h e n o l  

9 3 . 5  

9 2 . 9  

9 4 . 5  

p h e n o l  

0 . 5  

0 . 5  

0 . 2  

20 

Based  on  c h a r g e d   m - a m i n o p h e n o l   . 

Based  on  c h a r g e d   m - a m i n o p h e n o l .  

H e a v y  
M a t t e r  

3 . 3  

3 . 8  

3 . 6  

EXAMPLE  9 
25 

A  reductive  alkylation  reaction  was  carried  out  to  synthesize  N,N-dibutyl-m-aminophenol  in  the  same  man- 
ner  as  in  Example  1,  except  that  901  g  of  a  methanol  solution  containing  50%  of  n-butyraldehyde  was  used 
in  place  of  563  g  of  the  45%  methanol  solution  of  acetaldehyde  and  fed  over  a  period  of  60  minutes. 

The  reaction  results  were  satisfactory:  yield  of  N,N-dibutyl-m-aminophenol  =  94.1%;  yield  of  N-butyl-m- 
30  aminophenol  =  1  .8%;  yield  of  heavy  matter  =  2.5%. 

EXAMPLE  10 

A  reductive  alkylation  reaction  was  carried  out  to  synthesize  N-cyclohexyl-m-aminophenol  in  the  same 
35  manner  as  in  Example  1,  except  that  589  g  of  a  methanol  solution  containing  50%  of  cyclohexanone  was  used 

in  place  of  563  g  of  the  45%  methanol  solution  of  acetaldehyde  and  fed  over  a  period  of  60  minutes. 
As  a  result,  the  yield  of  N-cyclohexyl-m-aminophenol  was  96.2%,  and  the  yield  of  a  heavy  matter  was  2.1  %. 

EXAMPLE  11 
40 

N-Ethyl-N-isobutyl-m-aminophenol  was  synthesized  in  the  same  manner  as  in  Example  1  as  follows. 
In  a  5  £  -volume  SUS-made  autoclave  equipped  with  a  stirrer  were  charged  1091  g  of  a  methanol  solution 

containing  25%  of  m-aminophenol  and  745  g  of  a  methanol  slurry  containing  17.7  g  of  a  catalyst  for  reduction 
(5%  platinum-on-carbon)  which  had  been  spent  once,  for  a  reaction  and  recovered.  The  atmosphere  in  the 

45  autoclave  was  displaced  first  with  nitrogen  and  then  with  hydrogen,  and  the  hydrogen  pressure  was  raised 
up  to  10  kg/cm2G.  While  maintaining  the  hydrogen  pressure  constant,  397  g  of  a  methanol  solution  containing 
50%  of  isobutylaldehyde  was  fed  to  the  reaction  system  at  such  a  constant  rate  that  the  feed  could  be  com- 
pleted  in  25  minutes.  After  hydrogen  absorption  was  confirmed  and  10  minutes  after  the  start  of  the  feeding 
of  the  methanol  solution  of  isobutylaldehyde,  16.4  g  of  a  methanol  solution  containing  10%  of  acetic  acid  was 

so  continuously  added  at  a  constant  rate  over  a  period  of  15  minutes.  After  the  addition  of  isobutylaldehyde,  the 
reaction  mixture  was  aged  for  50  minutes.  Then,  343  g  of  a  methanol  solution  containing  45%  of  acetaldehyde 
was  continuously  fed  over  a  period  of  35  minutes  to  conduct  N-ethylation.  The  reaction  mixture  was  aged  for 
60  minutes  to  complete  reductive  alkylation.  During  the  reaction,  the  reaction  heat  was  removed  so  as  to  control 
the  reaction  temperature  not  to  exceed  42°C.  After  completion  of  the  reaction,  the  reaction  mixture  was  cooled, 

55  the  pressure  was  released,  and  the  catalyst  was  removed  by  filtration.  The  results  of  analyses  revealed  sat- 
isfactory  reaction  results:  yield  of  N-ethyl-N-isobutyl-m-aminophenol  =  92.8%;  yield  of  heavy  matter  =  2.8%. 
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EXAMPLE  12 

N-Ethyl-N-isoamyl-m-aminophenol  was  synthesized  by  reductive  alkylation  in  the  same  manner  as  in  Ex- 
5  ample  11,  except  for  replacing  397  g  of  the  50%  methanol  solution  of  isobutylaldehyde  with  474  g  of  a  methanol 

solution  containing  50%  of  isoamylaldehyde. 
The  yield  of  N-ethyl-N-isoamyl-m-aminophenol  was  92.5%,  and  the  yield  of  a  heavy  matter  was  2.7%. 
As  described  and  demonstrated  above,  according  to  the  present  invention  there  is  provided  a  process  for 

preparing  N-alkyl-substituted  aminophenols  which  achieves  high  yields  while  inhibiting  unfavorable  reaction 
10  forming  a  heavy  matter  even  by  repeatedly  reusing  a  catalyst  for  reduction.  The  process  does  not  cause  serious 

corrosion  of  materials  and  can  be  industrialized. 

Claims 
15 

1.  A  process  for  preparing  an  N-alkyl-substituted  aminophenol,  which  comprises  continuously  feeding  an  al- 
dehyde  or  a  ketone  to  a  reaction  system  containing  an  organic  solvent,  a  catalyst  for  reduction,  hydrogen, 
and  an  aminophenol  to  conduct  a  reductive  alkylation  reaction,  wherein  said  reductive  alkylation  reaction 
is  carried  out  while  continuously  adding  an  organic  carboxylic  acid  into  the  reaction  system. 

20 
2.  A  process  as  claimed  in  Claim  1  ,  wherein  the  continuous  addition  of  said  organic  carboxylic  acid  is  started 

after  at  least  10  minutes  after  the  start  of  the  continuous  feed  of  the  aldehyde  or  ketone. 

3.  A  process  as  claimed  in  Claim  1  or  2,  wherein  said  organic  carboxylic  acid  is  added  in  a  total  amount  of 
25  from  0.05  to  5  %  by  weight  based  on  the  aminophenol. 

4.  A  process  as  claimed  in  Claim  1,2  or  3,  wherein  said  organic  carboxylic  acid  is  at  least  one  monocarboxylic 
acid  having  from  1  to  8  carbon  atoms  dicarboxylic  acid  having  from  2  to  8  carbon  atoms,  and/or  hydrox- 
ycarboxylic  acid  having  from  1  to  8  carbon  atoms. 

OA 5.  A  process  as  claimed  in  any  preceding  claim,  which  is  carried  out  at  a  temperature  of  normal  temperature 
(e.g.  1  5°C)  to  1  50°C  and  under  a  hydrogen  pressure  of  2  to  30  kg/cm2  gauge. 

6.  A  process  as  claimed  in  any  preceding  claim,  wherein  continuous  addition  of  the  aldehyde  or  ketone  to 
the  reaction  system  containing  an  organic  solvent,  a  catalyst  for  reduction,  hydrogen,  and  an  aminophenol 

35  is  started  and,  then,  after  confirming  the  commencement  of  a  reductive  alkylation  reaction  by  observation 
of  hydrogen  absorption,  continuous  addition  of  the  organic  carboxylic  acid  is  started. 

7.  A  process  as  claimed  in  Claim  6,  wherein  the  addition  of  an  organic  carboxylic  acid  is  started  at  least  10 
minutes  after  the  start  of  the  aldehyde  or  ketone  feeding,  and  completed  before  the  completion  of  the 

40  addition  of  a  prescribed  amount  of  the  aldehyde  or  ketone. 

Patentanspruche 

45  1.  Verfahren  zur  Herstellung  eines  N-alkylsubstituierten  Aminophenols,  das  die  kontinuierliche  Zugabe  ei- 
nes  Aldehyds  oder  eines  Ketons  zu  einem  Reaktionssystem,  das  ein  organisches  Losungsmittel,  einen 
Reduktionkatalysator,  Wasserstoff  und  ein  Aminophenol  zur  Durchfuhrung  einer  reduktiven  Alkylierungs- 
reaktion  enthalt,  umfalit,  wobei  die  reduktive  Alkylierungsreaktion  durchgefuhrt  wird,  wahrend  eine  orga- 
nische  Carbonsaure  kontinuierlich  dem  Reaktionssystem  zugegeben  wird. 

50 
2.  Verfahren  nach  Anspruch  1  ,  wobei  die  kontinuierliche  Zugabe  der  organischen  Carbonsaure  fruhestens 

10  Minuten  nach  Beginn  der  kontinuierlichen  Zugabe  des  Aldehyds  oder  Ketons  beginnt. 

3.  Verfahren  nach  Anspruch  1  oder  2,  wobei  die  organische  Carbonsaure  in  einer  Gesamtmenge  von  0.05 
55  bis  5  Gew.%,  basierend  auf  dem  Aminophenol,  zugegeben  wird. 

4.  Verfahren  nach  Anspruch  1,  2  oder  3,  wobei  die  organische  Carbonsaure  zumindest  eine  Monocarbon- 
saure  mit  1  bis  8  Kohlenstoffatomen,  eine  Dicarbonsaure  mit  2  bis  8  Kohlenstoffatomen  und/oder  Hydro- 
xycarbonsaure  mit  1  bis  8  Kohlenstoffatomen  ist. 
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5.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  das  bei  einer  Temperatur  von  Normaltemperatur 
(zum  Beispiel  15°C)  bis  150°Cund  unter  einem  Wasserstoffdruck  von  2  bis  30  kg  /cm2  gauge  durchgefuhrt 
wird. 

6.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  bei  dem  die  kontinuierliche  Zugabe  des  Aldehyds 
oder  Ketons  zum  Reaktionssystem,  das  ein  organisches  Losungsmittel,  einen  Reduktionkatalysator,  Was- 
serstoff  und  ein  Aminophenol  enthalt,  begonnen  wird  und  dann,  nachdem  der  Beginn  der  reduktiven  Al- 
kylierungsreaktion  durch  Beobachtung  von  Wasserstoffabsorption  bestatigt  wurde,  mit  der  kontinuierli- 
chen  Zugabe  der  organischen  Carbonsaure  begonnen  wird. 

7.  Verfahren  nach  Anspruch  6,  bei  dem  die  Zugabe  der  organischen  Carbonsaure  fruhestens  10  Minuten 
nach  Beginn  der  Aldehyd-  oder  Ketonzugabe  beginntund  beendetwird,  bevor  die  Zugabe  dervorgeschrie- 
benen  Aldehyd-  oder  Ketonmenge  beendet  ist. 

Revendications 

1.  Precede  de  preparation  d'un  aminophenol  N-alkyle,  qui  comprend  I'introduction  en  continu  d'un  aldehyde 
ou  d'une  cetone  dans  un  systeme  reaction  nel  contenant  un  solvantorganique,  un  catalyseurde  reduction, 
de  I'hydrogene  et  un  aminophenol  pour  la  conduite  d'une  reaction  d'alkylation  reductrice,  dans  lequel  on 
effectue  ladite  reaction  d'alkylation  reductrice  en  ajoutant  en  continu  un  acide  carboxylique  organique 
dans  le  systeme  reactionnel. 

2.  Precede  selon  la  revendication  1,  dans  lequel  on  commence  I'addition  en  continu  dudit  acide  carboxylique 
organique  au  moins  10  minutes  apres  le  debut  de  I'introduction  en  continu  de  I'aldehyde  ou  de  la  cetone. 

3.  Precede  selon  la  revendication  1  ou  2,  dans  lequel  on  ajoute  ledit  acide  carboxylique  organique  en  une 
quantite  totale  de  0,05  a  5  %  en  masse  par  rapport  a  I'aminophenol. 

4.  Precede  selon  la  revendication  1  ,  2  ou  3,  dans  lequel  ledit  acide  carboxylique  organique  est  au  moins  un 
acide  monocarboxylique  ayant  1  a  8  atomes  de  carbone,  un  acide  dicarboxylique  ayant  2  a  8  atomes  de 
carbone,  et/ou  un  acide  hydroxycarboxylique  ayant  1  a  8  atomes  de  carbone. 

5.  Precede  selon  I'une  quelconque  des  revendications  precedentes,  qui  est  effectue  a  une  temperature 
comprise  entre  la  temperature  normale  (par  exemple  15°C)  et  150°C  et  sous  une  pression  d'hydrogene 
manometrique  de  2  a  30  kg/cm2. 

6.  Precede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  on  met  en  route  I'addition 
continue  de  I'aldehyde  ou  de  la  cetone  au  systeme  reactionnel  contenant  un  solvant  organique,  un  cata- 
lyseurde  reduction,  de  I'hydrogene  et  un  aminophenol,  puis,  apres  la  confirmation  du  debut  de  la  reaction 
d'alkylation  reductrice  par  I'observation  de  I'absorption  d'hydrogene,  on  commence  I'addition  continue  de 
I'acide  carboxylique  organique. 

7.  Precede  selon  la  revendication  6,  dans  lequel  on  commence  I'addition  d'un  acide  carboxylique  organique 
au  moins  1  0  minutes  apres  le  debut  de  I'introduction  de  I'aldehyde  ou  de  la  cetone,  et  on  la  termine  avant 
la  fin  de  I'addition  d'une  quantite  prescrite  d'aldehyde  ou  de  cetone. 
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