
-1- DESCRIPTION PROCESS FOR CRYSTALLIZING AND COLLECTING
N-TRIFLUOROACETYL-BASIC AMINO ACID 5 TECHNICAL FIELD The present invention
relates to a process for preparation   of   N -trifluoroacetyl-basic
amino   acid   by selectively  introducing   a   trifluoroacetyl   group
as   a 10  protecting  group  into  only  side  chain  amino  group  (N) of
a  basic  amino  acid.    More  particularly, it relates  to a process for
preparing high quality of N -trifluoroacetyl derivatives   of  ornithine,
lysine  and   homolysine,  which derivatives are useful as a synthetic raw
material for 15  physiologically  active   peptides,  in   a  high   yield
with good economy on a commercial scale. BACKGROUND ART As     a
process     for     preparation     of 20  N -trifluoroacetyl-basic
amino    acid    by      selectively introducing  a  trifluoroacetyl group
as  a  protecting  group into  only  side  chain  amino  group  (N) of a
basic  amino acid,     particularly,    a     process      for
preparing N -trifluoroacetyl   derivatives   of  lysine   and   ornithine,
25  which  derivatives  are  useful as  a  synthetic  raw  material for
physiologically   active   peptides,   there   has   been hitherto
known       a      process      which      utilizes
trans-trifluoroacetylation   of   trifluoroacetic   ester   shown by   the
following   reaction   scheme,   as   described   in 30  JP-A 62-226952.
[err]    2 In the above reaction scheme, R is an alkyl group, an aralkyl
group or an aryl group, or substituted groups thereof, and n = 1 to 6. As
this          process           utilizing 5  trans-trifluoroacetylation,
the          above-mentioned JP-A        62-226952        describes
a       so-called 



reactive  crystallization  process  which  comprises  reacting a  basic
amino  acid  and  a  trifluoroacetic  ester  in  an aqueous solution while
vigorously stirring and collecting 10  N -trifluoroacetyl-basic   amino
acid     which       is separated out with the progress of the reaction. In
the    aforementioned    process    utilizing trans-trifluoroacetylation,
N -trifluoroacetyl-basic amino acid which is formed with the progress of
the 15  reaction  is  gradually  precipitated  in  the  form  of  slurry
(whip or cake).  For this reason, there is a problem  that the stirring
efficacy during the reaction is reduced and sufficient mixing cannot be
performed, which leads to a reduced yield. 20            In  addition,
there  are  a problems that since  a product is precipitated with the
progress of the reaction and the reaction mixture becomes whip-like or
cake-like, special  and   expensive   reaction   facilities   are  required
in  order  to  stir  vigorously  to  obtain  the  sufficient 25  stirring
efficacy   and   that  the   reaction   concentration cannot be raised.
Further,  as  a  method  for  collecting  crystals of      N
-trifluoroacetyl-basic    amino       acid,     the above-mentioned   JP-A
62-226952   describes   a   collecting 30  method  by  the  reactive
crystallization  in  which  after the     reaction,     the
precipitated     crystals     of N -trifluoroacetyl-basic   amino    acid
are    subsequently collected.   In  this  case,  there  is  a  problem
on  the operability  and  the  productivity  that  since  fluidity  of 35
the  slurry  is not good, discharge  from  a reaction  vessel is   very
difficult,  the   filtration    property   (crystal separating   property),
the   washing   property   and   the dehydrating   property  are  greatly
reduced,  the   crystal    -3- separation takes a long time, and the drying
of wet cake (wet crystals) takes a long time due to shrinkage and dumpling
formation.  Further,  there  is  also  a problem  on the  productivity,
the  yield  and  the  quality  that  since 



5  low      quality    N-trifluoroacetyl-basic     amino      acid
containing   impurities   such   as   salts   produced   during reaction
to   crystallization   and   unreacted   basic  amino acid   is   obtained,
it   is   required    to    perform recrystallization in order to attain
the high quality. 10             Although  it  can  be  envisaged  that  a
part of the aforementioned problems is overcome by reducing the    reaction
concentration    and   the    crystallization concentration (i.e.,
formation of whip and cake is avoided to improve the stirring efficacy and
the fluidity of the 15  reaction  mixture),  it  is  required  to  greatly
reduce  the reaction concentration in order to make commercial scale
production possible and, therefore, which leads to another problems such as
remarkable reduction in the yield and productivity, and the necessity of
large volume of the 20  reaction facility. In    Example    1    of   the
above-mentioned JP-A 62-226952, there is disclosed a high concentration
reaction   wherein  N -trifluoroacetyl-L-lysine   is   obtained by
reacting   L-lysine   with   1.5-fold   moles   of   ethyl 25
trifluoroacetate.   However the  yield  is  58  mol%  based  on L-lysine
and  39  mol%  based  on  ethyl  trifluoroacetate and,    and    when   the
recovery    of   the    second crop   by   concentration   of  the
filtrate  and   washing solution,  the  yield  is  77  mol%  based  on
L-lysine  and 30  52   mol%  based  on  ethyl  trifluoroacetate.   Upon
this, since   the   resultant   N -trifluoroacetyl-L-lysine   has   a
deteriorated    crystal   property,   the    productivity   is inferior
and  there  arises  a  problem  also  on  the  quality that     the
quality    is    deteriorated      due     to 35  contamination   of
inorganic  salts  and  the  like.   When recrystallization  is  performed
in  order  to  obtain  high quality   N -trifluoroacetyl-L-lysine,   the
total   yield  is 55 mol% based on L-lysine and only 36 mol% based on    4
ethyl  trifluoroacetate.   In  the  process  disclosed  in  the
aforementioned JP-A 62-226952, in order to raise the yield 



of  N -trifluoroacetyl-L-lysine,  it  is  required  to  use  a largely
excess  amount  of  expensive  trifluoroacetic  ester 5  and,  in  this
case,  there  is  also  a  problem  that  the treatment   of
fluorine-containing    wastewater   has   an elevated load. The various
problems described above become a serious   matter  in  dealing   with   a
large   amount  of 10  N -trifluoroacetyl-basic  amino  acid,  in
particular,  as  a production process on a commercial scale. The  object
of  the  present  invention  is  to provide      a      process       for
preparation      of N -trifluoroacetyl-basic  amino  acid  by  reacting  a
basic 15  amino  acid  with  a  trifluoroacetic  ester  in  an  aqueous
liquid, by which the above problems can be overcome and high    quality   N
-trifluoroacetyl-basic   amino   acid   is prepared in a high yield with
good economy on a commercial scale. 20 DISCLOSURE OF THE INVENTION In view
of the above-mentioned circumstances, the present inventors extensively
have studied in order to solve  the  above  problems  and, as  a  result,
found  that, 25  in  a  process  for  preparation  of
N-trifluoroacetyl-basic amino  acid  from  a basic  amino  acid  and  a
trifluoroacetic ester,  when  the  reaction  is  performed  by  adding   a
trifluoroacetic  ester  to  an  aqueous  liquid  containing  a basic amino
acid  and  a basic pH  adjusting  agent under a 30  specified  condition,
the  slurrying  (formation  of  whip  and cake) is suppressed even in a
high reaction concentration and a reaction mixture of good liquid condition
can be obtained  and,  therefore,  a  load  in  terms  of  stirring
efficacy can be considerably reduced and, additionally, a 35  high
reaction  yield  can  be  attained  and,  further,  by neutralizing   or
acidifying   the   resultant   mixture   and growing good crystals while
warming, formation of whip and cake can be suppressed to give a slurry
having good    5 



fluidity   and,    at   the    same    time,   high    purity
N-trifluoroacetyl-basic    amino    acid    having    excellent crystal
property   which  is  excellent  in  the  filtration property   (crystal
separating   property),  the   washing 5  property, the dehydrating
property and the drying property can  be  prepared  in  a  high  yield,
which  resulted  in completion of the present invention. That  is,  the
present  invention   provides   a process  for  preparation   of
N-trifluoacetyl-basic  amino 10  acid as follows: (1) A         process
for         preparing N-trifluoroacetyl-basic  amino  acid  from   a  basic
amino acid  and  a  trifluoroacetic  ester  which  comprises:  adding
successively  a  trifluoroacetic  ester  to  a  basic  aqueous 15  liquid
containing  a  basic  amino  acid  and  a  basic  pH adjusting agent at a
concentration at which a total weight of the basic amino acid is about 5 to
40 % (w/v) relative to  the  volume  of  a  charged  solvent  while
maintaining the pH  of the aqueous liquid in a range of 10.6 to  11.4 20
and  the temperature at 20[err]C  or lower, thereby performing the
reaction,    and     crystallizing    and     collecting
N-trifluoroacetyl-basic   amino   acid  from   the   aqueous liquid after
the reaction. 25             (2) The process  of the  above  (1), wherein
the successive  addition  of  the  trifluoroacetic  ester  to  the basic
aqueous liquid is performed while stirring at a agitation power of not less
than 1/10 kW/m[err]. 30             (3) The process of the above (1) or
(2), wherein the  successive  addition  of  the  trifluoroacetic  ester  is
performed over a range of 1/4 to 8 hours. (4) The process of the above (1),
(2), or (3), 35 wherein the amount of the trifluoroacetic ester to be added
is from 0.5 to 2 by mole ratio relative to the basic amino acid.    6 (5)
The process of the above (1), (2), (3) or (4),  wherein  N
-trifluoroacetyl-basic  amino   acid  crystals 



are grown by adjusting the pH of an aqueous liquid in which
N-trifluoroacetyl-basic  amino  acid  is  dissolved  to 5 a pH value within
a range of the isoelectric point of N -trifluoroacetyl-basic  amino   acid
3   while  maintaining the temperature at 40[err]C or higher under neutral
or acidic conditions. 10             (6) The  process  of the  above  (5),
wherein  the growth  of  N-trifluoroacetyl-basic  amino  acid  crystals  is
performed while stirring at an agitation power intensity of 0.01 to 0.5
kW/m[err]. 15             (7) The process of the above (5) or (6), wherein
after  the  growth  of  N-trifluoroacetyl-basic  amino  acid crystals,
crystallization  is  further  performed  by  cooling to 20[err]C or lower.
20             (8) The process of any one of the above (1) to (7), wherein
the basic amino acid is lysine. (9) A   process  for  crystallizing   and
collecting N-trifluoroacetyl-basic   amino   acid   from    an   aqueous 25
liquid  in   which   N -trifluoroacetyl-basic  amino   acid  is dissolved
which  comprises  growing  the  crystals  in  said aqueous  liquid  while
adjusting  the  pH  to  a  pH  value within    a   range    of    the
isoelectric    point    of N-trifluoroacetyl-basic  amino  acid   3   under
neutral or 30  acidic conditions at a temperature of 40[err]C or higher.
(10) The process of the above (9), wherein the growth  of
N-trifluoroacetyl-basic  amino  acid  crystals  is performed while stirring
at an agitation power intensity 35 of 0.01 to 0.5 kW/m[err]. (11) The
process  of  the  above  (9)  or  (10), wherein the pH is finally adjusted
to a range of 5 to 6 in    -7- the    growth    of
N-trifluoroacetyl-basic    amino    acid crystals. (12) The  process  of
the  above  (9),  (10),  or 5  (11),  wherein  after  the  growth  of
N-trifluoroacetyl-basic amino  acid  crystals,  crystallization  is
further  performed by cooling to 20[err]C or lower. 



(13) The process of the above (9), (10), (11) or 10  (12),  wherein  upon
collection   of  N -trifluoroacetyl-basic amino acid crystals, the crystals
are separated from the slurry, and subsequently the filtrate contained in
the wet crystals is washed and removed using an alcohol having 1 to 3
carbon atoms. 15 (14) The  process  of  the  above  (9),  (10),  (11), (12)
or  (13),  wherein  the   aqueous  liquid  in   which
N-trifluoroacetyl-basic   amino   acid  is   dissolved   is   a reaction
mixture   obtained   by   successively   adding   a 20  trifluoroacetic
ester    to    a    basic    aqueous    liquid containing a basic amino
acid and a basic pH adjusting agent while maintaining the pH of said basic
aqueous liquid in a range of 10.6 to 11.4 and the temperature at 20[err]C
or lower, thereby performing the reaction. 25 (15) The process of the above
(14), wherein the successive addition of the trifluoroacetic ester to said
basic  aqueous  liquid  is  performed  over  a  range  of  1/4 to 8 hours.
30 (16) The process of the above (14) or (15), wherein  the   successive
addition   of  the   trifluoroacetic ester  to  said  basic  aqueous
solution  is  performed  while stirring  at  a  mixing  intensity  of  not
less  than  1/10 35 kW/m[err]. (17) The process of the above (14), (15) or
(16), wherein the amount of the trifluoroacetic ester to    -8- be added is
from  0.5  to  2 by mole ratio  relative to  the basic amino acid. (18) The
process of any one of the above (9) to 5  (17), wherein the basic amino
acid is lysine. In         the           present          invention, N[err]
-trifluoroacetyl-basic   amino   acid  is  prepared   by   a reaction  of
a  trifluoroacetic  ester  and  a  basic  amino 



acid.   Upon  this  reaction,  a  trifluoroacetic  ester  is 10  added  to
a basic  aqueous  liquid  containing  a basic  amino acid and a basic pH
adjusting agent. As  the   trifluoroacetic  ester,  there  can   be used
various esters including, for example, alkyl esters wherein examples of the
alkyl group are those having 1 to 15  8 carbon  atoms such  as methyl,
ethyl, n-propyl, isopropyl, n-butyl,  isobutyl  and  sec-butyl,  aralkyl
esters  wherein examples of the aralkyl group are those having 7 to 12
carbon atoms such as benzyl and phenethyl, and aryl esters or substituted
aryl esters wherein examples of the aryl or 20  substituted  aryl group
are  those  having  6  to  10  carbon atoms such  as phenyl and
p-nitrophenyl.  In  view  of the operability   and   the   like,  the   use
of   alkyl  esters whose alkyl group  has 2 to  4 carbon atoms is
preferable and    ethyl   trifluoroacetate   is   particularly   preferably
25  used.   These  trifluoroacetic  esters  may  be  used  either alone or
in a combination of two or more species thereof. The basic amino acid is
represented by the following general formula (I): [err] wherein  n
represents  an  integer  of  1  to  6.  Preferable 35  representative
examples  are  ornithine  (n  =   3),  lysine (n = 4) and homolysine (n =
5) and, inter alia, lysine is preferably used.   Although these may be used
in the form of L compound, D compound or DL mixture, L or D optically
-9- active compound is preferably used from the viewpoint of the
industrial   applicability.    In   addition,  from   the viewpoint   of
easy   handling,   the   contribution   to salting-out   effect   at
crystallization   and   the   like, 5  they are preferably used as a salt
of a basic amino acid (particularly  preferably   a   salt  with   a
strong   acid) including,  for  example,  hydrochloride  such  as  L-lysine
hydrochloride. Examples of the pH  adjusting agent are inorganic 10  bases.
Examples  of  the  inorganic  base  are  alkali metal 



hydroxides  and  alkali metal carbonates.   Examples  of  the alkali  metal
hydroxide  are  sodium   hydroxide,  potassium hydroxide  and  lithium
hydroxide.   Examples  of  the  alkali metal carbonate are sodium
carbonate, potassium carbonate 15  and  lithium  carbonate.  From  an
overall viewpoint such  as easy handling, an increase in the amount of
crystals of a desired  product  to  be  crystallized  due  to  salting-out
effect of a salt which is formed at the crystallization step by
neutralization, and an increase in the reaction 20  concentration,  sodium
hydroxide,  potassium   hydroxide  and lithium hydroxide are preferable and
sodium hydroxide is particularly   preferable.    From   the   viewpoint
of  the operability   and   the   like,  the   inorganic  bases   are
preferably used in the form of an aqueous solution such 25  as an about 2
to 20N aqueous solution of sodium  hydroxide (an about 9 to 10N aqueous
solution of sodium hydroxide is  particularly  preferably  used  from   the
viewpoint  of easy  handling,  and  an  increase  in  yield  and  reaction
concentration).  The basic pH  adjusting agents may be used 30  either
alone or in a combination of two or more species thereof.  In  addition,
the  basic  pH  adjusting  agents  are not limited  to  the  aforementioned
ones and, for example, organic bases such as triethylamine and pyridine can
be used as required. 35            The amount of the basic pH adjusting
agent to be used is an amount required for adjusting the pH of the basic
aqueous liquid to a value within the range of 10.6 to 11.4.    - 10 -
Examples of the solvents for the basic aqueous liquid are water and a
mixture of water and an organic solvent.   The  use  of  only  water  as
the  solvent  is preferable  since  a  high  concentration  reaction  can
be 5  performed wherein the solubility of a raw  material such as
ornithine,  lysine  or  homolysine  and  that  of  a  product, which   is
a   salt   of   N[err] -trifluoroacetyl-basic   amino acid    such     as
N[err] -trifluoroacetyl    derivative   of 



ornithine,  lysine   or  homolysine,  are   maintained   high; 10  the
amount  of  crystals  of  a  desired  product  to  be crystallized due to
salting-out effect in a salt solution (for example, sodium chloride) in the
crystallization can be  increased;  high  concentration  crystallization
can  be performed;  post-treatment  including  wastewater  treatment 15
can  be  easily  performed  without using  a harmful organic solvent; and
the cost is low. As required, a mixture of water and an organic solvent may
be used.  When  a mixture  of water and  an organic solvent is used as a
solvent, a system may be one 20  where  an  organic  solvent miscible  with
water  and  water are uniformly mixed, or an ununiform two-phase system
comprising an organic solvent immiscible with water and water. Examples  of
the  organic  solvent  are  ethers 25  such  as  diethyl  ether  and
tetrahydrofuran,  halogenated hydrocarbons    such    as    methylene
chloride    and dichloroethane,    hydrocarbons     such      as
toluene, methylcyclohexane    and    n-hexane,   alcohols   such    as
methanol,  ethanol,  propanol  and  butanol,  acetate  esters 30  such  as
methyl acetate, ethyl acetate, propyl acetate and butyl acetate, ketones
such as acetone and methyl ethyl ketone, aprotic polar solvents such as
dimethylformamide, dimethyl  sulfoxide  and  N-methylpyrrolidone.
However,  the organic  solvents are not limited  thereto.  In general, the
35  organic  solvents  are  preferably  water-miscible  ones  from the
viewpoint of increase in reaction rate and the like. The basic aqueous
liquid refers to an aqueous liquid which is prepared by adding a basic
amino acid and    a basic pH adjusting agent to water or a mixture of water
and an organic solvent as a solvent and which is made basic with the basic
pH adjusting agent added together with  the  basic  amino  acid.   A  base
is  not  necessarily 5  required to be added thereto in order to make an
aqueous liquid  basic.   However,  in  order  to  make  pH  adjustment easy
during the reaction, a basic aqueous solution having 



a buffer capacity which is obtained by adding disodium hydrogen phosphate,
hydrochloric acid, boric acid or the 10  like  may  be used.  In  addition,
the  basic  aqueous liquid may be incorporated with a surfactant, a phase
transfer catalyst or the like as required. In the present invention, the
reaction between a   trifluoroacetic  ester  and   a  basic  amino   acid
is 15  performed while maintaining the pH  of the reaction mixture at a
value within  the  range  of 10.6  to  11.4, preferably within the range of
10.8 to  11.2 from  the viewpoint of an improvement on the yield and the
quality.  Performance of the reaction in a suitable pH range is an
important factor 20  in the present invention.  When pH in the reaction
becomes lower  than  10.6,  a  product  is  separated  out  and  the
reaction   mixture  is  gradually  changed  into   a  slurry (whip-like
or   cake-like)   and,  thereby,  the   stirring efficacy  in  the
reaction   is  reduced   and   sufficient 25  stirring  cannot  be
performed,  which  leads  to  such  a tendency that the reaction yield is
reduced.  On the other hand, when pH  in the reaction  becomes higher than
11.4, separating-out  of  a  product  can  be  suppressed   but
alkali-hydrolysis   of  trifluoroacetic   ester   as   a   raw 30  material
and  a  product  (detrifluoroacetylation)  are  prone to progress, which
leads to such a tendency that the reaction yield is reduced.  As the
results of study by the present inventors, it has been found that the pH
value to be selected from an overall viewpoint of the reaction 35  yield,
the   reaction  selectivity  at  w /a -positions,  the stability of a
product, the liquid condition of a reaction mixture and a reduction in a
volume of the reaction mixture is about pH 11.    - 12 - Hitherto,
isoelectric  points  (pI)  of  both  lysine and ornithine which are
representative basic amino acids have been known to be 9.7 (see "Revised
4th Edition, Kagakubinran Kisohen I". edited by the Chemical Society of 5
Japan  published  by  Maruzen,  pages  431-434  (1993)).  In 



order  to  enhance  the  selectivity  at  w /a   positions  by selectively
protonating   an   amino   acid  at   a -position and  maintaining  an
amino  acid  at  w -position  in  an undissociated state, around pH 9.7 is
considered to be a 10  preferable  pH   region  in  both  cases.   Although
JP-A 62-226952  describes  that   pH  8  to  11- is  preferable  for
improving  the  selectivity  at  w/a  positions  and  J. Org. Chem., Volume
53, pages 836-844 (1988) describes that a pH region higher than pH 11 is
preferable in order to enhance 15  the  selectivity  at  w / a   positions,
preferable  pH  is  not reported from the viewpoint of the reaction yield,
the stability of a product, the liquid condition of a reaction mixture and
a reduction in a volume amount of a reaction mixture and in increasing of
the reaction concentration. 20             A   molar   ratio   of   a
trifluoroacetic   ester relative to a basic amino acid is usually 0.5 to 2.
However,  under  the  conditions  according  to  the  present invention,  a
molar  ratio  approximate  to   1  is  most preferably  used  from  the
viewpoint of the  quality  of the 25  resulting  product,  the  load  in
wastewater  treatment  and economy (usually 0.7 to 1.2, preferably 0.8 to
1.1 from the viewpoint of the quality and economy, particularly preferably
0.9  to  1.0).   As  a  result,  the  yield  relative to trifluoroacetic
ester is improved. 30             It  is  preferable  that  the  total
amount  of  a basic amino acid is added at the start of the reaction from
the viewpoint that a high yield can be insured and the operability can be
simplified. The  trifluoroacetic  ester  is  preferably  added 35  alone
as  it  is  from  the  viewpoint  of  easy  wastewater treatment and  an
increase in  a reaction  concentration.  As required,  for  example,  the
trifluoroacetic  ester  may  be added  in  a  state  wherein  it  is
dissolved  in  a  liquid    - 13 - having   no   adverse  effect  on  the
reaction   which  is appropriately  selected   from   the   aforementioned
organic solvents  (for  example,  tetrahydrofuran  and  alcohols).  It 



is  not preferable  that  trifluoroacetic  ester  or  a  solution 5
thereof is reacted  for a longer period  of time after the addition  in
order to  attain  a high  yield  on  a commercial scale.   Instead,  it  is
preferable  that  the  reaction  is performed    while    adding
trifluoroacetic    ester    in succession.    Although   it   depends
upon   a   reaction 10  temperature   or  the  like,  it  is  preferable
from   the viewpoint of improving the yield and quality that the reaction
is    performed      by     successively    adding trifluorocetic ester
such that the total amount thereof is added usually in about 1/4 to 8
hours, preferably about 15  1/3 to 6 hours, particularly about 1/2 to 3
hours (about 1 hour  being  most  preferable).   Examples  of  a
preferable method   for  successive   addition  include   a  method   of
addition  at a  constant rate  and  a method  of portionwise addition.   In
particular,  a  method   of  addition   at  a 20  constant   rate  is
preferable  from   the   viewpoint   of improvements on yield, quality and
operability. The  reaction  temperature  is  usually  not  higher than
about 20[err]C, preferably not higher than about 10[err]C from the
viewpoint of improvements on yield and quality, 25  particularly
preferably  not  higher  than  about  5[err]C.   A lower limit is a
temperature at which a reaction mixture is not frozen.  When the reaction
temperature is too high, hydrolysis of a raw material trifluoroacetic ester
and a product  (detrifluoroacetylation)  is  prone  to  occur,  which 30
results in a reduction in yield. Upon  reaction,  it  is  preferable  that
stirring and mixing are performed so that reactants are suitably dispersed.
However,  since  a  reaction  mixture  of  a  good liquid  condition  is
obtained  by  the  reaction  conditions 35  according  to  the  present
invention, such  a strong  stirring is not required that a slurry
(whip-like or cake-like) reaction   mixture  is  stirred   and   mixed.
Stirring   is performed at an agitation power of about 1/10 kW/m[err] or
- 14 - more,  preferably  about  1/3  kW/m[err]  or  more  from  the 



viewpoint   of   improvements   on   yield   and   quality, particularly
preferably about 1/2 kW/m3 or more.  An upper limit  of  about   5
kW/m[err]   is  preferable  from   the 5  practicability.    Usually,  the
agitation   power   can   be preferably selected from a range of about 1/3
to 3kW/m[err]. As  regards  a  charging  concentration,  a  total weight of
a basic amino acid relative to a volume of a charged solvent is about 5 to
40 % (w/v), usually about 10 10  %  (w/v)  or more  from  a  viewpoint of
the  productivity, preferably about 15 % (w/v) or more.  For example, in
the case    of    preparation    of    N -trifluoroacetyl-L-lysine, this
can  afford  a  high  concentration  reaction  mixture having a product
concentration of about 10 % (w/v) or more 15  and  having  better
fluidity.   Obtaining  of  such  a  high concentration   reaction   mixture
having   better   fluidity contributes to not only an improvement on the
productivity such as an improvement on the operability and a reduction in a
volume of a reaction mixture, but also an increase in 20  the amount of a
product to be crystallized. In   addition,   the   reaction   yield
(formation rate)    in     preparation     of    the      aforementioned N
-trifluoroacetyl-basic  amino   acid  is  expected  to  be about 75 mol% or
more, preferably about 80 mol% or more. 25            The  reaction  in
the  present  invention  can  be conducted  also  in  an  inert  atmosphere
(for  example, nitrogen or argon). According  to  the  present invention,
an  aqueous reaction    mixture      containing    N-trifluoroacetyl-basic
30  amino  acid  at  a  high  concentration  (preferably  about 0.5  mol/1
or more) and in a liquid condition suitable for operability    and    the
subsequent    crystallization    is obtained at a high reaction formation
rate and a high  w selectivity   without  using  a  largely  excess  amount
of 35  trifluoroacetic   ester   relative   to   basic   amino   acid (see
Example 3 in JP-B 6-15514). Next,  the   process   for   crystallization
and collection  of  N -trifluoroacetyl-basic  amino  acid  from  the    



-  15  - aqueous liquid after the reaction will be explained. The   aqueous
liquid   after   the   reaction   is neutralized    or   acidified.    The
aqueous   solution   is neutralized  or  acidified  to  a  pH  value  of
about  8  or 5  lower, preferably  a pH  value of about 7  or lower, where
N -trifluoroacetyl-basic  amino   acid  is  stable  (that  is,
detrifluoroacetylation can be suppressed). As  regards  the  acid  used
for  acidification  or neutralization,   strong   acids   are   preferable
from   the 10  viewpoint    of    the    practicability.     Usually,
mineral acids   such   as   hydrochloric   acid   and   sulfuric   acid are
preferable.    Particularly,    hydrochloric    acid   is preferably  used
(concentrated  hydrochloric  acid  is  most preferable).   However,  acids
to  be  used  are  not  limited 15  thereto.   These  may  be  used  either
alone  or  in   a combination of two or more species thereof.  The amount
of an acid to be used is an amount required for neutralizing (unnecessary)
basic components which are not preferable upon   collection   of   N
-trifluoroacetyl-basic   amino   acid 20  crystals or an excess amount.
Then, crystals are grown while maintaining the temperature  at  40[err]C
or higher  and  adjusting  the  pH  to around   the   isoelectric   point
of  N -trifluoroacetyl-basic amino acid, that is,  a pH  value within the
range of the 25  isoelectric point  3 as described below. In order to
obtain high purity crystals having good crystal property and large size,
crystals are grown while maintaining the temperature at not lower than
40[err]C, usually, at 40[err] to  100[err]C, preferably  50 to  90[err]C
from  the 30  viewpoint  of  the   operability  and   obtaining   of
better crystals, particularly preferably 60[err] to 80[err]C. A slurry
having better fluidity can be obtained by slowly growing crystals for,
usually, about 1/3 hour or longer, preferably 1 to 3 hours or longer. 35
During  this  operation,  the  growth  of  crystals is performed while
maintaining the pH at around the isoelectric point when the pH of the
aqueous liquid is around the isoelectric point or while slowly adjusting
the  



- 16 - pH to around the isoelectric point when the pH of the aqueous
liquid  is  on  an  acidic  side.   The  pH  value more or less depending
upon the iscelectric points of N-trifluoroacetyl-basic  amino  acids  and
is  usually  around 5  pH 4 to 7, preferably around pH 5 to 6 from  the
viewpoint of an  increase  in  a crystallized  amount.  A  pH  value of
about 5.5  0.5  is most preferable.  At this pH  range, a crystallized
amount is maximum. As the base used for adjusting the pH, inorganic 10
bases  are  preferable.   Usually,  alkali  metal  hydroxides such as
sodium hydroxide, potassium hydroxide and lithium hydroxide,   alkali
metal   carbonates   such   as   sodium carbonate,   potassium    carbonate
and   lithium    carbonate, alkali    metal    hydrogencarbonates    such
as    sodium 15  hydrogencarbonate,  potassium   hydrogencarbonate  and
lithium hydrogencarbonate, ammonium hydroxide, and the like are used.
Among  them, sodium  hydroxide, potassium  hydroxide and lithium hydroxide
are preferable from the viewpoint of the  practicability  and  sodium
hydroxide  is  particularly 20  preferable.   The  use  of  the
aforementioned  bases  as  an aqueous solution such as about 2 to 20N
aqueous solution of sodium hydroxide (about 9 to 1ON aqueous solution of
sodium   hydroxide  is  particularly   preferably   used)  is preferable
from  the  viewpoint  of  the  operability.   Bases 25  to  be  used  are
not  limited  thereto.   These  bases  may be used either alone or in a
combination of two or more species thereof. The use of preferable acid
components and base components  at  the  reaction  to  crystallization
steps  is 30  important in order to produce inorganic salts which can be
easily disposed and, at the same time, increase a yield of N
-trifluoroacetyl-basic  amino   acid   due  to   salting-out effect    of
the    produced    salts.    Inorganic   salts, particularly sodium
chloride is effective in salting-out. 35            Alternatively,     upon
neutralization      or acidification,  ion  exchange  resins  (Dowex  50
(H+  type) manufactured by Dow Chemical Co., and the like) can be 



used.    N -trifluoroacetyl-basic   amino    acid   can    be
crystallized   by      contacting    a    reaction      mixture containing
N -trifluoroacetyl-basic  amino  acid  with  an  ion exchange   resin  and
concentrating   the   finally  obtained solution according to a usual
method. 5             The  crystal  growth  is  preferably  performed  by
mildly   stirring   from   the   viewpoint   of  the   crystal property and
the slurry condition, particularly preferably by stirring at a minimum
level at which the slurry flows. Usually, stirring is performed at an
agitation power of 10  about  0.01  to  0.5  kW/m[err],  preferably  about
0.05  to 0.2  kW/m[err].  The aforementioned  temperature  at the  crystal
growth affords a slurry having good fluidity which is suitable  for
stirring.    This  can   considerably  suppress formation  of  floating
crystals  and  a  tendency  of  the 15  conversion  of  the  slurry  into
whip  or  cake  and  can aid   in   obtaining   preferable  large   size
and   high quality  crystals  having  settling  property  and  a  slurry
having good fluidity. Upon     collection    of    N -trifluoroacetyl-basic
20  amino  acid  crystals,  the  slurry  can  be  finally  cooled  to
further   increase   a   crystallized   amount.    Upon   this, cooling  to
about  20[err]C  or  lower,  usually  to  about  0 to 20[err]C
(particularly  around  10[err]C)  is  preferable  from   the viewpoint  of
the   operability  and   an  increase  in   a 25  crystallized amount. In
addition,  a  crystallization  yield  upon  the aforementioned
crystallization    of   N -trifluoroacetyl-basic amino   acid  is  expected
to  be   about  75   mol%   or more,  preferably  about  80   mol%   or
more  based   on 30  N -trifluoroacetyl-basic amino acid being present. The
crystallizing    method   in   the    present invention can be performed
also in an inert atmosphere (for  example, nitrogen or argon). By  the
crystallizing   method  in  the   present 35  invention,     a      slurry
having      good      fluidity even  at  a  crystal  concentration  (slurry
concentration)  of 



10  %   (w/v)  or  higher  relative  to  the  crystallization solution
can   be   obtained.    Obtaining   of  such   high    concentration
slurry  having  good  fluidity  contributes  to not  only  productivity
such  as  an  improvement  on  the operability  and  a  reduction  in  a
volume  of  a  reaction mixture but also an increase in a crystallized
amount. 5            In  addition, by  the  crystallizing  method  in  the
present   invention,   high   quality   N -trifluoroacetyl-basic amino acid
can be obtained simply and effectively without recrystallization.
Preferable fundamental embodiment of the present 10  invention  will  be
described  by  way  of  preparation  of N -trifluoroacetyl-L-lysine   but
the  present  invention  is not limited thereto. L-lysine monohydrochloride
is added to about 3 to  4-fold  weight  of  water,  and  the  pH  is
adjusted 15  to about 11 using an about 10N aqueous solution of sodium
hydroxide.   The  reaction  is  performed  at  an  agitation power   of
about   1  kW/m[err]    while   adding    ethyl trifluoroacetate,  the
amount  of  which  is  about  0. 9-fold mole based on L-lysine
monohydrochloride, to the mixture 20  at approximately constant rate over 1
to  2 hours.  During the  reaction,  the  reaction  temperature  is
maintained  at about 0[err] to  6[err]C  and  the  pH  of the  reaction
mixture  is maintained at about 11 (usually in a range of 10.8 to 11.2) by
adding an about 10N aqueous solution of sodium 25  hydroxide   thereto.
After   the   addition    of   ethyl trifluoroacetate,  the   reaction
mixture  is  acidified   or neutralized. The  reaction   mixture  (about  0
to  6[err]C )  is added to  about 2-fold  mole of a concentrated
hydrochloric 30  acid  (about 8[err] to  35[err]C ) relative  to  the
amount of ethyl trifluoroacetate  used,  which  is  then  warmed  to  about
60[err] to  80[err]C.   Further,  about  10N  aqueous  solution  of sodium
hydroxide is added thereto at an approximately constant rate over about 1
hour to adjust the pH to about 35  5.5  to   grow   and   crystallize   N
-trifluoroacetyl-L-lysine 



crystals,  followed  by  cooling  to  about  15[err]C  or lower  to
complete   crystallization.    The   agitation   power   upon
crystallization is about 0.1 kW/m[err].    - 19 - Alternatively,   to   a
concentrated   hydrochloric acid (about 60[err] to 80[err]C ) in an amount
which makes the pH of the  reaction  mixture  about  5.5  is  added  the
reaction mixture  (about  0[err]C )  at  an  approximately  constant  rate
5  over  1 hour to  adjust the pH  to  about 5.5 to  grow  and crystallize
N -trifluoroacetyl-L-lysine   crystals.     As required, the pH is finely
adjusted with a concentrated hydrochloric  acid  or  an  about  10N
aqueous  solution  of sodium   hydroxide,  followed  by  cooling  to  about
15[err]C   or 10  lower  to  complete  crystallization.   The  agitation
power upon crystallization is about 0.1 kW/m[err]. The   sodium    chloride
concentration   in   the resulting slurry is about 10% (w/w) or higher,
which results  in  a  higher  yield  of  N -trifluoroacetyl-L-lysine 15
crystallized. In     addition,     upon      crystallization    of N
-trifluoroacetyl-basic   amino   acid,   an   inorganic   salt having
salting-out    effect   (sodium    chloride    having high   salting-out
effect  is   most  preferable)   may   be 20  additionally       present
as        required,        or N -trifluoroacetyl-basic   amino   acid
contained   in   the filtrate and/or the washing solution may be recovered
and recycled.  This can minimize the loss of a product into  a wastewater.
25             From  the  thus  obtained  crystallization  solution
(slurry)   of  N -trifluoroacetyl-basic  amino   acid  crystals can be
collected the crystals using a conventional crystal separating   method
such   as  filtration   under   pressure, filtration    under    reduced
pressure    or    centrifugal 30  separation  (centrifugal  separation  is
most  preferable  from the  viewpoint  of  productivity).   Further,  the
separated cake can be washed with  water and/or an organic solvent.
Alternatively,  the  separated  cake  can  be  washed  with 



cooled water in order to suppress the loss of a product 35  into  a
washing  solution.   Further,  in  order  to  facilitate drying, the
separated cake can be  washed with an organic solvent.   As  the
aforementioned   organic  solvent,  absolute or  water-containing  alcohols
(water  content  of,  usually,    - 20 - about  5   to   50   %   (w/w),
particularly  about  5   to 10  %  (w/w)  is  preferably  used  from  the
viewpoint  of the  practicability)  can  be  used.   As  the
aforementioned alcohol, absolute or water-containing alcohols having 1 to 5
3  carbon  atoms,  particularly  ethanol  can  be  preferably used.  It has
been found that washing and removal of the filtrate  (mother  liquor)
contained  in  wet  crystals  with the aforementioned alcohol minimizes the
loss of a product and     facilitates    drying.       Since     large
size 10  N -trifluoroacetyl-basic  amino  acid  crystals  having  good
crystal  property  can   be   obtained   according   to  the crystallizing
method   in  the    present  invention,  the aforementioned  washing  with
alcohols  is  sufficiently  done and salts in the filtrate contained in the
cake may be 15  effectively washed off. The    resulting    N
-trifluoroacetyl-basic    amino acid crystals can be finally dried under
normal pressure or  reduced   pressure.   Further,  the   crystals  can
be pulverized and granulated as required. 20            N
-trifluoroacetyl-basic    amino    acid    prepared according  to  the
present  invention  can  be  converted into   physiologically  active
peptides   according  to  the method, for example, described in JP-A
61-36297. 25           BEST MODE FOR CARRYING OUT THE INVENTION The
following   Examples  further  describe  the present  invention  in  detail
but the  present  invention  is not limited thereto. 30
EXAMPLE 1 To 135 ml of water was added 35.05 g (192 mmol) of  L-lysine
monohydrochloride   and  the   resultant  was adjusted to pH 11.0 with a
9.5N aqueous sodium hydroxide 



solution  (217 mmol).  The solution was cooled to  an  inner 35
temperature of 0 to 3[err]C, and 24.35 g (171 mmol) of ethyl
trifluoroacetate was slowly added dropwise thereto under stirring  over  1
hour.   During  the  addition,  the  reaction mixture was maintained at pH
10.8 to 11.2 while adding a    - 21 - 9.5N aqueous sodium hydroxide
solution (130 mmol), and the inner temperature and the agitation power were
maintained at  0[err] to  3[err]C  and  1.5  kW/m[err],  respectively.
After  the addition    of    ethyl   trifluoroacetate    was    completed,
5  stirring  was  continued  for  20  minutes  under  the  same conditions.
The  reaction  mixture  (pH  11.1)  having  good liquid condition without
precipitation of the product was obtained.  The reaction mixture and 4.0 g
(17 mmol) of the second crop obtained in a separate experiment were added
10  together  to  35  g  of a  concentrated  hydrochloric  acid  to
dissolve  them.   The  pH  after  the  addition  was  1.0  or lower.
Rinsing  with  6  ml of water was performed.  The mixture was warmed to
70[err]C and an about 9. 5N aqueous sodium hydroxide solution (164 mmol)
was added thereto at 15  an  approximately  constant rate  over  1 hour to
adjust the pH  to  5.5  (stirring  was  conducted  at  a  lowest  level
(0.1 to 0.2 kW/m[err]) at which the slurry could be agitated. Crystal
precipitation  initiated   at  around   pH   2).   The mixture  was  cooled
to  an  inner  temperature  of  15[err]C  or 20  lower and crystals were
centrifuged and washed with 25 g of  93  %  ethanol.   The  separating
property  was  very good.   The  crystals  were  vacuum-dried   under
warming at  the   highest  temperature  of  70[err]C.   The  yield  of N
-trifluoroacetyl-L-lysine  was  31.4  g  (130  mmol) and  the 25  purity
was 99%  (w/w) or higher (N -isomer was not detected and         sodium
chloride         content         was 0.1%   (w/w)   or   lower).       7.3
g   (30   mmol)   of N -trifluoroacetyl-L-lysine   was  contained  in  the
filtrate and  washing  solution.   The  mixture  of  the  filtrate  and 30
washing  solution  was  concentrated  to  1/2  weight  under reduced
pressure  at an  inner temperature  of about 50[err] to 



80[err]C.  After the  concentration, the  mixture was cooled  to 30[err]C
or  lower  to  separate  the  crystals  which   were washed  with  15  g
of  water.   The  yield  of  the  second 35  crop     of    N
-trifluoroacetyl-L-lysine   was    4.0      g (17   mmol).   The  reaction
yield  (formation  rate)   was 84 mol%.    - 22 - EXAMPLE 2 To 700 ml of
water was added 183 g (1.00 mol) of L-lysine inonohydrochloride and the
resultant was adjusted to pH 11.0 with a 9N aqueous sodium hydroxide
solution 5  (1.2   mol).   The   solution   was  cooled  to  an  inner
temperature  of  4[err]C,  and   142  g  (1.0  mol)  of  ethyl
trifluoroacetate was slowly added dropwise thereto under stirring   over
30   minutes.   During  the   addition,  the reaction  mixture  was
maintained  at  pH   10.6  to  11.4 10  while  adding  a  9N  aqueous
sodium   hydroxide  solution (0.7  mol),  and  the  inner  temperature  and
the  agitation power  were  maintained  at  4[err]C  and  0.5  to  1
kW/m[err], respectively.   After  completion  of  the  addition  of  ethyl
trifluoroacetate,  stirring  was   continued  for  15  minutes 15  under
the same conditions.  The reaction mixture (pH  11.1) having  good  liquid
condition  without  precipitation  of the product  was  obtained.   The
cooled  reaction  mixture  was added to  100 g of a concentrated
hydrochloric acid warmed to  70[err]C  over 1 hour.  The addition was
performed rapidly 20  at  the  initial stage  (particularly  to  around  pH
1.3) and then  gradually  slowed.   The  pH  after  the  addition  was
about 6. An extremely small amount of a 9N aqueous sodium hydroxide
solution was added  thereto  to  finely adjust the pH  of the  reaction
mixture  to  5.8.  A  little  over than 25  150 g of sodium  chloride was
added, followed by cooling to an  inner temperature  of 7[err]C  over  1
hour.  The agitation power upon crystallization was maintained at 0.1
kW/m[err] (around minimum rate at which the slurry could be agitated).
The  crystals  were  filtered  from  the  resultant 30  slurry  having
good  condition  under reduced  pressure  using 



a nutsche having a diameter of 150 mm and washed with 200 ml  of  93%
ethanol.   The  separating  property  was  very good.  The resultant
crystals were dried  at 60[err]C  overnight to    obtain    N
-trifluoroacetyl-L-lysine    crystals.  The 35  amount  obtained  was  165
g  (total  yield  (indicated  by reaction   yield  (formation  rate)  x
crystallization   yield, hereinafter the same): 68 mol%).    - 23 - EXAMPLE
3 To 80 ml of water was added 20.0 g (110 mmol) of L-lysine
monohydrochloride and the resultant was adjusted to  pH  11.2 to  11.3 with
a 9.5N  aqueous sodium  hydroxide 5  solution.  The mixture was cooled to
an inner temperature of 0[err]C, and 15.6 g (110 mmol) of ethyl
trifluoroacetate was slowly added dropwise thereto under stirring over 30
minutes.   During  the  addition,  the  reaction  mixture was maintained at
pH 11.2 to 11.3 while adding a 9N 10  aqueous  sodium   hydroxide  solution
dropwise  thereto  and, at the same time, the inner temperature and the
agitation power   were   maintained   at   0[err]C   and   1.5   kW/m[err],
respectively.    30   minutes   after   completion   of   the addition
of    ethyl   trifluoroacetate,    the    resultant 15  reaction mixture
having good liquid condition was added to 22 g of a concentrated
hydrochloric acid all at once under room  temperature.  The pH  after the
addition  was  1.0  or lower.  The reaction  mixture was warmed to
65[err]C, and  a 9.5N aqueous sodium hydroxide solution was added thereto
20  at an  approximately  constant rate  over  30  minutes under an
agitation power of 0.2 to 0.5 kW/m3, to adjust the pH to  5.8.   The
reaction  mixture  was  cooled  to  an  inner temperature of 5[err]C, and
the crystals were centrifuged and washed  with  19  ml  of  93%  ethanol.
The  separating 25  property     was    very    good.        The    amount
of N -trifluoroacetyl-L-lysine  obtained  was  16.5  g  (68  mmol) (yield
62 mol%) and the purity was 99% (w/w) or higher (N -isomer was not detected
and sodium chloride content was 0.1%  (w/w) or lower).  4.5 g (19
mmol)(yield 17 mol%) 



30  of   N -trifluoroacetyl-L-lysine   was   contained   in   the filtrate
and   washing   solution.    The   reaction   yield (formation rate) was 79
mol%. EXAMPLE 4 35             The  same  procedures  as  in  Example  3
were conducted  using  the  mixture  of  the  filtrate  and  the washing
solution  obtained  in  Example  3  in  place  of the  water  charged  for
the  reaction.   The  amount  of  a    - 24 - concentrated   hydrochloric
acid  used   was  28  g.   The reaction   and   crystallization   could
be   performed   in good    liquid    condition,    and    the       amount
of N -trifluoroacetyl-L-lysine  obtained     was      19.6    g 5  (81
mmol).  3.4  g  (14  mmol) of N -trifluoroacetyl-L-lysine was contained in
the filtrate and washing solution. EXAMPLE 5 To 80 ml water was added 20.0
g (110 mmol) of 10  L-lysine  monohydrochloride  and  the  resultant was
adjusted to pH 10.9 to 11.1 with a 9.5N aqueous sodium hydroxide solution.
The mixture was cooled to  an inner temperature of  11[err]C   and  15.6  g
(110  mmol) of ethyl trifluoroacetate was slowly added dropwise thereto
under stirring over 20 15  minutes.  During  the  addition,  the  reaction
mixture  was maintained at pH of 10.9 to 11.2 while adding a 9N aqueous
sodium   hydroxide   solution   dropwise  thereto   and,   at the same
time, the inner temperature and the agitation power  were  maintained  at
9 to  14[err]C   and  0.5  kW/m[err], 20  respectively.    Ten   minutes
after   completion   of  the addition   of   ethyl   trifluore   acetate,
the   resultant reaction mixture having good liquid condition was added all
at once to 22 g of a concentrated hydrochloric acid at room  temperature.
The pH  after the  addition  was  1.0  or 25  lower.  The reaction  mixture
was warmed to  65[err]C, and  a 9.5N aqueous sodium hydroxide solution was
added thereto at an approximately constant rate under an agitation power of
0.2 kW/m[er] over 30 minutes to adjust the pH to 5.5. The mixture  was
cooled  to  an  inner temperature  of 5[err]C  and 



30  maintained  at  that  temperature  overnight.   The  crystals were
centrifuged  and washed with  19 ml of 93 % ethanol. The separating
property   was  very  good.   The  amount of  N -trifluoroacetyl-L-lysine
obtained  was  15.8  g   (65 mmol) and the purity was 99 % (w/w) or higher
(N -isomer 35  was not detected  and   sodium    chloride   content   was
0.1   %   (w/w)   or  lower).   4.4   g   (18   mmol)  of N
-trifluoroacetyl-L-lysine   was  contained  in  the  filtrate and   washing
solution.    The  reaction   yield  (formation    - 25 - rate) was 75 mol%.
EXAMPLE 6 A   reaction   mixture  (pH   11.0)  having   good 5  liquid
condition  obtained  in  the  same  manner  as  in Example 3 was added
dropwise into a flask containing 10 ml of  water   at   50[err]  to
60[err]C.   During  the   addition, a concentrated hydrochloric acid was
added dropwise at the same time over 0.5 hour while mildly stirring (around
10  0.1 kW/m[err]) and the pH of the solution in the flask and the inner
temperature  were maintained  at 3 to  6 and  50[err] to 60[err]C,
respectively.  Finally, a  slight amount of a  9.5  N aqueous sodium
hydroxide solution was added to adjust the pH to 5.5 and the mixture was
cooled to an inner 15  temperature  of about 5[err]C.  The  crystals  were
centrifuged and washed with  19 ml of 93 % ethanol.  The separating
property    was    very    good.        The    amount    of N
-trifluoroacetyl-L-lysine obtained was 16.3 g (67 mmol) and the purity was
99 % (w/w) or higher (N-isomer was not 20  detected  and sodium  chloride
content was 0.1 %  (w/w) or lower).  The crystallization  yield  was 78
mol%.  The total yield was 61 mol%. EXAMPLE 7 25            To 80 ml of
water was added 20.0 g (110 mmol) of L-lysine monohydrochloride and the
resultant was adjusted to  pH   10.0   with   a  9.5N   aqueous  sodium
hydroxide solution.  The mixture was cooled to  an inner temperature of
3[err]C  and  15.6  g  (110  mmol) of ethyl trifluoroacetate 



30  was  slowly  added   dropwise  under  stirring   over  20 minutes.
During  the  addition,  the  reaction  mixture  was maintained at pH 9.9 to
10.5 while slowly adding a 9N aqueous sodium hydroxide solution and, at the
same time, the  inner  temperature  and  the  agitation  power  were 35
maintained at 2[err] to 7[err]C  and 0.5 to  1 kW/m3, respectively. 10
minutes  after  completion  of  the  addition  of  ethyl trifluoroacetate,
22 g of a concentrated hydrochloric acid was added all at once to the
whip-like reaction mixture to    - 26  - dissolve    it.     The      pH
after    the      addition was    1.0   or   lower.       The   formation
rate    of N -trifluoroacetyl-L-lysine  was 63  mol%.  The solution  was
warmed to 65[err]C, a 9.5N aqueous sodium hydroxide solution 5  was  added
at  an  approximately  constant  rate  at  an agitation power of 0.2
kW/m[err] over 20 minutes to adjust the  pH  to  5.5.   The  solution  was
cooled  to  an  inner temperature  of  5[err]C  and  maintained  at  that
temperature overnight.  The crystals were centrifuged and washed with 10
19 ml of 93 % ethanol.  The separating property was very good.   The
amount  of  N-trifluoroacetyl-L-lysine  obtained was 13.1 g (54 mmol) and
the purity was 99 %(w/w) or higher (N -isomer was not detected and sodium
chloride content  was  0.1  %  (w/w)  or  lower.   The  crystallization 15
yield was 77 mol%. This   Example  indicates   as   follows:   Since
formation   of   N -trifluoroacetyl-L-lysine   was   performed outside  the
range  of the  present invention  (pH  10.6  to 11.4),  the  reaction
mixture  became  whip-like.   However, 20  since  the   operations  for
crystallization   and   collection were   performed   according   to  the
present  invention, N -trifluoroacetyl-L-lysine   having   good   crystal
property could be obtained at good operability. 25
COMPARATIVE EXAMPLE 1 Into 350 ml of water and 125 ml (0.50 mol) of a 4N
aqueous  sodium   hydroxide  solution  in  a  1000  ml cylindrical flask
(using  a  paddle  type  agitator  (60  mm)) 



was   dissolved    91.3    g    (0.50    Mol)   of   L-lysine 30
monohydrochloride   at   10    to   20[err]C .    This  solution (pH  10.4)
was  cooled  to  4[err]C  and  71.1  g  (0.50  mol) of   ethyl
trifluoroacetate   was  rapidly  added   thereto under    vigorous
stirring    (700   rpm).    After   the addition,  vigorous  stirring  was
continued  for  2  hours 35  while     maintaining     the     inner
temperature      at around  5[err]C.   During  this  process,  a  whip-like
product was precipitated from the reaction mixture and the mixture became
in a condition where mixing by stirring became    - 27 - impossible (after
start of the reaction, the pH of the reaction  mixture  was  gradually
lowered  to  8.7).  Finally, the  reaction  mixture at pH  6 was filtered
under reduced pressure using a nutsche having a diameter of 150 mm 5  and
the   crystals   were   washed   with   200   ml  of water and  150  ml of
99.5%  ethanol in this order.  Since the crystal property was bad, it took
1 hour or longer for filtration   and   washing.    The  resulting
crystals   were vacuum-dried  at  50[err]C   overnight  for  sufficient
drying. 10  The cake was shrank  to  give a dry lump.  The resultant
crystals had a purity of 93 % (w/w) and a water and ethanol contents  of
less  than  1 %  (w/w)  and  contained 47.3    g     (0.20     mmol,
yield    40      mol%)    of N-trifluoroacetyl-L-lysine  as  a  net
amount.  In  addition, 15  13.7      g      (0.06      mol,      yield
11      mol%) of   N -trifluoroacetyl-L-lysine   was   contained   in   the
filtrate,    9.8    g    (0.04    mol,    yield    8    mol%) of     N
-trifluoroacetyl-L-lysine   was      contained    in the water washing
solution and 4.7 g (0.02 mol, yield 4 20  mol%)  of
N-trifluoroacetyl-L-lysine  was  contained  in  the ethanol  washing
solution.   The  reaction  yield  (formation rate) was 63 mol%. REFERENCE
EXAMPLE 1 AND 25                  COMPARATIVE EXAMPLES 2 TO 4 To 37.5 ml of
water was added 9.13 g (50.0 mmol) of  L-lysine   monohydrochloride   and
the   resultant  was 



adjusted to a predetermined pH value (pH 13.0, 12.0, 11.0 or 10.0) with a
4N aqueous sodium hydroxide solution. 30  After cooling to an inner
temperature of 4[err]C, 7.11 g (50.0 mmol) of ethyl trifluoroacetate was
slowly added dropwise thereto  under  stirring   over  30  minutes.
During  the addition,  the  reaction  mixture  was  maintained  at  the
predetermined  pH  (pH  13.0,  12.0,  11.0  or  10.0)  while 35  adding   a
4N  aqueous  sodium   hydroxide  solution  and, at the same time, the inner
temperature and the agitation power    were   maintained   at   4[err]C
and   1.5   kW/m[err], respectively.   Fifteen   minutes  after  completion
of  the    - 28 - addition    of   ethyl   trifluoroacetate,   a
concentrated hydrochloric acid was added to adjust the pH of the reaction
mixture to 1, and the mixture was quenched and subjected to HPLC analysis
to determine the formation 5  rate   of    N -trifluoroacetyl-L-lysine
and   the   w/ a selectivity  (N  isomer  (mmol)/N  isomer  (mmol)).   The
results are shown in Table 1. TABLE 1 10 Ref.Ex.No.    pH   Formation    w
/a Selectivity and             rate (mol%) Com.Ex.No. 15      Com.Ex.2
13.0       16              88/2 Com.Ex.3     12.0      64
99/1 Ref.Ex.1     11.0       83              94/6 Com.Ex.4     10.0
60              89/11 20 In addition, at pH  10.0, a whip-like product was
precipitated during the reaction and it was observed that a slight amount
of ethyl trifluoroacetate remained. 25                     COMPARATIVE
EXAMPLE 5 To 47.5 ml of water was added 9.13 g (50.0 mmol) of  L-lysine
monohydrochloride,  and  2.6  g  of  sodium carbonate and 4.2 g of sodium
hydrogencarbonate were added  thereto.  After cooled  to  an  inner
temperature  of 



30  4[err]C,  7. 11  g   (50.0  mmol)  of  ethyl trifluoroacetate  was
slowly   added    dropwise   under   stirring    over   30 minutes.
During- the  addition, the  reaction  mixture  was maintained  at pH  9.0
while adding  a  4N  aqueous sodium hydroxide solution dropwise and, at the
same time, the 35  inner temperature and the agitation  power were
maintained at  4C  and  1.5  kW/m[err],  respectively.   15  minutes  after
completion  of  the  addition  of  ethyl  trifluoroacetate,  a concentrated
hydrochloric acid was added to adjust the pH    - 29 - of the reaction
mixture to 1, and the mixture was quenched and  subjected  to  HPLC
analysis.  It was  found  that the formation  rate  of  N
-trifluoroacetyl-L-lysine  was  29  mol% and  the  w /a   selectivity  (N
isomer  (mmol)/N  isomer 5 (mmol)) was 65/35. REFERENCE EXAMPLES 2 TO 4 To
37.5 ml of water was added 9.13 g (50.0 mmol) of  L-lysine
monohydrochloride   and  the   resultant  was 10  adjusted  to  pH  11.0
with  a  4N  aqueous  alkali  metal hydroxide solution  shown in  Table 2
in each  case.  After cooled to an inner temperature of 4[err]C, 7.11 g
(50.0 mmol) of   ethyl  trifluoroacetate   was  slowly  added  dropwise
thereto  under  stirring   over  30  minutes.   During  the 15  addition,
the  reaction  mixture  was maintained  at pH  11.0 while  adding
dropwise  each  4N  aqueous  alkali  metal hydroxide  solution  and,  at
the  same  time,  the  inner temperature and the agitation power were
maintained at 4[err]C   and   1.5  kW/m[err],  respectively.   15  minutes
after 20  completion   of  the   addition   of  ethyl  trifluoroacetate, a
concentrated  hydrochloric  acid  was added  to  adjust the pH of the
reaction mixture to 1 and the resultant was subjected  to  HPLC  analysis
to  determine  the  formation rate   of   N[err] -trifluoroacetyl-L-lysine
and   the    w / a 25  selectivity  (N isomer  (mmol)/N[err]  isomer
(mmol)).   The results are shown in Table 2. TABLE 2 30    Ref.    Kind of
alkali         Formation    w / a 



Ex.No.  metal hydroxide       rate (mol%)   selectivity 2     Sodium
hydroxide         83           97/3 3     Potassium hydroxide      77
98/2 35      4      Lithium hydroxide        79           98/2
Precipitation of the product during the reaction    - 30 - was not observed
in every case and each reaction mixture was in good liquid condition
REFERENCE EXAMPLE 5 5            To 50 ml of water was added 18.3 g (0.10
mol) of L-lysine monohydrochloride and the resultant was adjusted to pH
11.0 with a 9N aqueous sodium hydroxide solution. After  cooled  to  an
inner  temperature  of  4[err]C,  14.2  g (0.10  mol)  of  ethyl
trifluoroacetate  was  slowly  added 10  dropwise  thereto  under stirring
over  30  minutes.  During the  addition,  the  reaction  mixture  was
maintained  at pH 11.0 while adding dropwise a 9N aqueous sodium hydroxide
solution and, at the same time, the inner temperature and the   agitation
power   were   maintained   at   4[err]C   and 15  1.5  kW/m[err],
respectively.   15  minutes  after  completion of  the  addition  of  ethyl
trifluoroacetate,  a  concentrated hydrochloric acid was added to adjust
the pH of the reaction mixture to 1 and the resultant was subjected to HPLC
analysis.   As  a  result,  it  was  found  that  the 20  Formation  rate
of N  -trifluoroacetyl-L-lysine  was  75  mol% and  the  w /a   selectivity
(N isomer  (mmol)/ N isomer (mmol)) was 99/1. EXAMPLE 8 AND COMPARATIVE
EXAMPLE 6 25            According to the same manner as in Example 2, a
reaction  mixture  was  obtained.   After  340  g  of  the reaction mixture
was added to a mixture (65[err]C ) of 70 ml of water and 22 g of a
concentrated hydrochloric acid under mild stirring (0.2 kW/m[err]) over 30
minutes, the mixture was 30  cooled to  10[err]C  over 1 hour to obtain a
slurry at pH  6.0 (Slurry A).  Separately, after 70 ml of water and 22 g of
a concentrated hydrochloric acid were added to 340 g of the reaction
mixture under stirring (0.2 kW/m3) in a range 



of 5 to 25[err]C over 30 minutes, the mixture was cooled to 35 10[err]C
over 1 hour to obtain a slurry at pH 6.0 (Slurry B). Slurry A had extremely
good fluidity, whereas Slurry B was whip-like and, even when turned the
container upside down, the slurry did not drop down.    31  - In addition,
when the whole amount of each slurry was filtered using a nutsche having a
diameter of 150 mm at a differential pressure of 730 mm Hg, the filtrate
passing  rate  (expressed  in  terms  of  a  time 5  required  for
obtaining  a  predetermined  amount  of  the filtrate)  was measured  as
shown  in  Table  3.  As regards Slurry B, after the slurry was released on
a nutsche while scraping with a spatula, the filtration was initiated. 10
TABLE 3 Ex.8          Com.Ex.6 (Slurry A)    (Slurry B) 15           Amount
of          Filtrate passing rate(s) filtrate (ml) 100                2
3 200                5              12 20              300
9             65 It was found that the filtration property of Slurry A was
considerably better than that of Slurry B. 25 In addition, the shrinkage of
the cake of Slurry B was very large. The resultant crystals were observed
with a microscope.   As  a  result,  the  crystals  of Slurry  A  had 30  a
particle  size  of  about  100  to  200 [err]m  or  larger, whereas the
crystals of Slurry B had a particle size of about 20 [err]m or smaller.
According   to   the   present   invention,   high quality    N
-trifluoroacetyl-basic   amino    acid   can    be 35  advantageously   and
economically   prepared   in   a   high yield on a commercial scale.   



- 32 - CLAIMS 1. A   process  for  crystallizing   and   collecting N
-trifluoroacetyl-basic   amino   acid   from    an   aqueous 5  liquid  in
which   N -trifluoroacetyl-basic  amino   acid  is dissolved  which
comprises  growing  the  crystals  in  said aqueous  liquid  while
adjusting  the  pH  to  a  pH   value within    a    range    of    the
isoelectric    point    of N -trifluoroacetyl-basic  amino  acid  3  under
neutral   or 10  acidic  conditions  at  a temperature of 40[err]C or
higher. 2. The process of Claim 1, wherein the growth of    N
-trifluoroacetyl-basic    amino    acid    crystals   is performed while
stirring at an agitation power of 0.01 to 15  0.5 kW/m[err]. 3. The process
of Claim 1 or 2, wherein the pH is finally adjusted to a range of 5 to 6 in
the growth of N -trifluoroacetyl-basic amino acid crystals. 20 4. The
process of Claim 1, 2 or 3, wherein after  the  growth  of
N-trifluoroacetyl-basic  amino  acid crystals,  crystallization  is
further  performed  by  cooling to 20[err]C or lower. 25 5. The process of
Claim 1, 2, 3 or 4, wherein upon   collection   of   N
-trifluoroacetyl-basic   amino   acid crystals, the crystals are separated
from the slurry, and subsequently the filtrate contained in the wet
crystals is 30  washed and removed using an alcohol having  1 to  3 carbon
atoms. 6. The process  of  Claim  1,  2,  3,  4  or  5, wherein       the
aqueous       liquid      in       which 35  N -trifluoroacetyl-basic
amino   acid  is   dissolved   is   a reaction   mixture   obtained   by
successively   adding   a trifluoroacetic    ester    to    a    basic
aqueous    liquid containing a basic amino acid and a basic pH adjusting
- 33 - 



agent while maintaining the pH of said basic aqueous liquid in a range of
10.6 to 11.4 and the temperature at 20[err]C or lower, thereby performing
the reaction. 5             7. The   process   of   Claim   6,   wherein
the successive  addition  of  the  trifluoroacetic  ester  to  said basic
aqueous  liquid  is  performed  over  a  range  of  1/4 to 8 hours. 10
8. The  process  of Claim  6  or  7, wherein  the successive  addition  of
the  trifluoroacetic  ester  to  said basic aqueous solution is performed
while stirring at an agitation power of not less than 1/10 kW/m[err]. 15
9. The  process  of  Claim  6,  7  or  8,  wherein the amount of the
trifluoroacetic ester to be added is from 0. 5 to 2 by mole ratio relative
to the basic amino acid. 20             10. The process of any  one of
Claims  1 to  9, wherein the basic amino acid is lysine.    


