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-1~ DESCRIPTICN PROCESS FOR CRYSTALLI ZI NG AND COLLECTI NG .
N- TRI FLUOROACETYL- BASI C AM NO ACID 5 TECHNI CAL FI ELD The present invention
~relates to a process for preparation of N -trifluoroacetyl -basic

am no acid by selectively introduging a trifluoroacetyl gr oup
as a 10 protecting group into onICly side chain amno group (N) of
a basic amno acid. More particularly, it relates to a process for

preparing high quality of N -triflu m rivatives of ornithine,

| ysine and honol ysi ne, which de(rtly va |\:/P}e,ﬁs-%0§r6e useful as a synthetic raw
material for 15 physiologically active peptides, in a high yield
with good econory onmmrmmlcmsruwmmwlmesrwrmlc 2 -
process or pregar Eﬁa_ [ ‘m&?o%ﬁy -basic

am no aci d by ﬁgsmﬁﬁpggpﬁﬁ O%ﬁg’lg ‘L{l r oroacetyl group
as a prdtecting group into only side chain amno group (N of a

basic am no acid, parti cul ar l’PEC AL FIEF;'U)CGSS for
preparing N -trifluoroacetyl derivatives 0 | ysi ne and or ni_t hi ne,

25 which derivativesThar epresasttul imgentionsyrelates c tor a@  RHOGESSal fonr

physi ol ogi cabldparaA§di Ve of PEPN dBsifluorblssyl-bhsie  hedRohi theido by
known a oce

. pr SS .whi ch Miilizes

trans-trifl u%?lﬁﬁgé’le&' at | BHrodyeing ¢ 3 uopagjt@é’ﬁrpecewést eBOUBhowAS by 2 the
follow nj0 peordctang grdwgpe, intoas onlylessidebedhain n &fincl P-gkohid 22N9%2.
[err] 2 1Ret reacti o hene IS : greup, rakkyl
group or an gfrylhé?g;?rjcl)%%}c@3 or s stlalcfdlj'te ,8Iroc?l?psp . elraéic%,iy’angyn rgﬁ’ﬁtetgo %5 As
this a pPERGESS for prepaying | Aigh 5quejl$brs- oF i INUTHaHEeTr acRtYdN,
t he debiveeivest i efied olftithine, ly§ihe?2688@ homolydéssr | bedich
a S0-¢ (larl'ﬁr%tives are wuseful as a synthetic raw material for

15 physiologically active ©peptides, in a high vyield with

good economy on a commercial scale,
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BACKGROUND ART

As a process for preparation of

20 Ne-trifluoroacetyl—basic amino acid by selectively
introducing a tfiﬂuoroac_:etyl group as a protecting group
into only side chain amino group (N*) of a basic amino
acid, particularly, a process for preparing
Ne~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.

(?Hz)n - NHz
CFsCOOR + NH, — CE — COO- —

(?Hz)n — NHCOCF
NEs* — CH — (00~ + ROH




reactive crystallization process which conprises reacting a basic
amno acid and a trifluoroacetic ester in an aqueous solution while
vigorously stirring and collecting 10 N -trifluoroacetyl-basic am no
acid whi ch i's separated out ﬁnth the progress of the reaction. In
t he af orement i oned process liZing trans-trifluoroacetylation,

N -trifluoroacetyl basic anino aci d mhlch Is fornmed with the progress of

the 15 reaction ec d he p form _of

(whi p or cake). For tlﬁ qﬁg éRo‘p%heir‘%qttz&g p?%lg?% tg‘uatlst hé&st |a§lﬁl'j{1
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per f or ned, ‘Q?"o‘ﬁ'%s' gﬁg§e5p andegueed ¢4 g, d. 20 In addition,

there are ~a problems that since , a product is precipitated W|t .the
progress of the react ih and the t Ebﬁ:tlon mi xt ECERTomes whi pUtilkaing

cake-1i k&, spassatrifatoacetylationye reactithe facili tab©$e-nﬁalh(tloﬂei‘ﬂm red

in order t st|r Vi obt ai sufficient 25 I ng
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Further, ageaativeet hadysthllizatoonl eqrioegss cr welhighs ofompriseN  reacting

-trlfluoroa ty Si am ald, Vex g&;}ll ed JP—
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crystal | i zat3adieousn S\ﬁlﬁl’@ﬁn af‘I"@r et heYlgoroﬁséHct iSGHring t’<1IFFé1 collecting
preci pi tl@ eNe —trifliggbadetyl-bagit N -t rathintpr oacetayid basi c whizi no  jgcid
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the stirring efficacy durmg 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



51 ow ~quality N-trifluoroacetyl-basic am no acid

cont ai ni ng I mpurities such as salts produced during reaction
~to crystallization and unr eact ed basic amno acid S obt ai ned,

it S required to perforn1re3rystalIlzatlon in order to attain

the high quality. 10 Al tho it can be envisaged that a

part of the aforenentioned probl ens i s overcone by reducing the reaction
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problems such as remarkable reduction in the vyield 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  Ne—trifluoroacetyl-L-lysine is  obtained
by reacting L-lysine with 1.5—-fold moles of ethyl
25 trifluoroacetate. = However the vyield 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  Ne—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



of* N -trifluoroacetyl-L-lysine, it is required to use a largely’
excess anount of expensive trifluoroacetic ester 5 and, in this

- case, there is also a problem that the treatnent of

fl uori ne-contai ni ng wast ewat er ha an el evated | oad. The various -
probl ens descri bed above becone a seri®us matter in dealing W th a
| ar ge anount of 10 N -trifluoroacetyl basic amno acid, in

ety ol o Bt “rARRMBHEE °CoE, oD, CBIBEAY Y aseplga TR T,

pr epar atlon aforememtmlnedrJfH-LPorGﬁc:@ﬂﬁESBasun etiderro taacrdisebythe eyeelidng a
basic 15 a no N...a.oclrgﬂ &6&31._ ";,%wé)roai%et |1g ‘?%h%iraec%n Fl@n qgue us

l'iquid, by ich the a ove N be overcone apn uality N
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good EcoROMing ai}fONTRILCi Alaseeal eheRd CSOARIRE, CFoFbleiVENGHON e vi ew

of the above-nentioned circunstances, the resent ven ors e tenS|ver
have st udi egr?% teler t8%sol 3@101’9%‘&%&} %1 obP% ewg , rédult,
found that el&fatednload. process for preparation

N-trifluoroacetyl -basi |queamv|%91?,€sg dprdc‘tﬂ?xﬂ%nadggéﬁﬁeda”é%de aGdeQ:o

trifluoroacetic ester d|n a
trifluoroacSertoUSest &atter 4R adedleng | Wifh d acon)eaé'gﬁl ngamﬁuﬁﬁm fami no

acid ang mwbet%&ﬂu@fba@@wasasi@ mﬁb Uﬂ@@ﬂ a 30 speeiduled, cgsditd on,
the sl urryim%gb‘%&orrratlon CQ% IS suppressed even in a

hi gh reacti Bh PLCCERS a‘?‘ﬂj aaqp ?Y% Qre of good liquid condition
can be obtained and, Theherebject, of |thel ipresemt nsinwéntieni rrisng to

efficacy ca nsi derabl y reﬁf%&g and, aggdi-ti onal hi gh
reaction ylr%l Sr ide J g.nd fgg{her %ge n%t‘jlt%r§o i zi ng (_)f or

ﬁ be tta|
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having good liquié, by which the above problems can be overcome and
high quality Ne ~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 oprocess for preparation of Ne¢-—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



fluidity and, at t he sane tinme, hi gh purity

N-trifluoroacetyl-basic anm no aci d havi ng excel l ent crystal

> property which is excellent in the filtration property (crystal
separating property), the - washing.5 _property, the dehydrating '

property and the drying property can e prepared in a high vyield,

which resulted in conpletion of the present invention. That 1is, the

present in i: RLRyi des a cess r : rati of :
N-trifl uoac\ef(t{}l;ﬂ{ql, sic anino Tb agc:h as ?%#Powsl:%?%a A. Iﬁ%h B}lglct SS
for Nrepariuagoacatyilthaficoace@MnBasi caCléhi no haydng  fr 6xsellent pasic

amno acid @aRdtak ,Ptbﬁéﬂ:@r oagfich eRf er exvéllait comprithes: fikgdiivh
successively _a rifl oroatcacitlc estetr. to a bha wc a&i}eous 15 . liquid
contai ning ¥RV c Zﬁﬂﬂ% aci cPhEHg b(giqperi radj U8 ng WaEh&Gt a
concent r & i rogertij cithe tdeltdratimght prbpehty basdc thd ndraingl psopboit 5 to
40 % (W v) r ti t vol,une, Of.; ed ve {e-:

mai nt ai ni ng e pH ogr?élée}eegqueioﬁjus ?i qfll}ll%.ﬁi n?gé{(gnggv%i%hlomgsygmdll. 20
and the terfompletion of hpepresentoinyedpn. t her eby performng the

reaction, and cThst al [§zi nghe apflesent COlhR&IHIAE  provides

a
N-trifluoroacetyl-basic amino _.acid from, _.th aqueads .l i quid. after
the reacti oPTOS%SS for prepayatinn pr%ées@ —gpﬁﬁgace&ggelsaslt:l) AR/ ei n
the sucddssiacdd asididliows: of the trifluoroacetic ester to the basic

aqueous liquid is perfgymed while stirrjng at a agktati on po | ess
(8) A f»%cgc;és% ES2 . re%ﬁ??%r

than 1/10 kWnjerr]. 3 . he process of the_ above
(2), wherei rN"tﬁ%rlfﬂ;@@@@@%m‘e‘ba%z@di t§IBHIO of aCithe IYQMf| (br oRESIG c AWEWRr s

performed ovwgfida wadge aof tHHAubfodedtit!r Sestef) WiHchr 0eofprided: headbye (1),

1S from 0.5 TRl o o ar RIRBFafteicr o SShEF batfe. Bn Skt qaatedis (5) o
The prodéss laquiche ebntadning , &2) bagk) ocaminy, acidereind N basic pH
-trifluoroacgyystits GgeRf 3@ a AGbHcerttrédtict Sat 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 20C or lower, thereby performing
the reaction, and crystallizing and collecting
Ne —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/m3.

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.



are grown by adjusting the pH of an aqueous liquid in which

N-trifluoroacetyl-basic amno acid is dissolved to 5 a pH value within
“a range of the isoelectric point of N -trifluoroacetyl-basic amno acid
3 while maintaining the tenperaturegat_40[err]C or hi gher under neutral
or acidic conditions. 10 g) The process of the above (5),
wherein the growth of l\l—trifluoroacetyl-basic amno acid crystals 1is

perfornmed while stirrimg alth@n_Fzyngggi O p(ﬂo@r hBGRNSi(ly, (29 Oég; od 5

kWnierr]. roce t he abave { erein
after the ]@l)owt whegein \. ﬁ"l)—ftlrhﬁp e}b'l ie  &HAS a%q cr §’t55¥£
<2:(r)ystal l'i zatgren rsv?f ubyheadjm]gﬁ@rnﬁch tpxl?c @ﬁolangg atcmewsert gi@r irower.
e ess 0 one of. the above. erein
the basic ar??']ﬁbél'é & E’p?@’é’m@‘:et(@) Bé‘sm pr3UESs Al é qhéfSPszﬁ)q]g % and
collectirig Nt rpHI umluecebvythhasm: ramgienoof athel 1st>ebn:tr1c aqpom’aqu&ous 25
liquid in i oac&hﬁ{ ba agrno | d ved
whi ch corrprldggles gpg%%ég}rﬂ hﬁﬁér(ﬁsta s zﬁﬁl aqvgg;ﬁ%s I qui déﬁ%n
adj usting tHe pemperatuge @At ¢8Ge oF ¢ higher aind erarfputral opr  acidic
| soel ectric condi®iois. of N-trifluoroacetyl-basic amno acid 3 under
neutral or 30 acidic conditions at a tenperature of 40[err]C or higher.

(10) The process of the above (9), wherein the gromh of
N-trifludoacetyl -basi(6) ahpeo prosess cofysthes abevgerdbor nchaneine 1she rring

at an agi tatg Webf' ”Nenﬁltﬂh(ﬁ%ae&%ﬁ—%sf@ Ocmﬁnléw 'gc‘i’dr] crfﬁ]a)l .

process of e ove i wher ei n Is fina d‘é ust ed
to a range Ope op@ hile 7st1m1gxg %}r o\ h ag1f@ft1on power intensi

N-trifl uoroagfetwoiba;;lms ko acid crystals. (12) The process of
the above (9), (10), or 5 (11), wherein after the growmh of
N-trifluoroacetyl-basic amno acid crystals, crystalllzatlon I's .
further 1perforned by (§3olThe Dsoceserpf Cthe labage. (5) or (6), wherein

after the growth of Ne¢-trifluoroacetyl-basic amino acid
crystals, crystallization 1is further performed by cooling
to 20°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 Ne-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
Ne-—trifluoroacetyl-basic amino acid *3 under neutral or

30 acidic conditions at a temperature of 40°C or higher.

(10) The process of the above (9), wherein the
growth of Ne-trifluoroacetyl—basic amino acid crystals is

performed while stirring at an agitation power intensity
35 of 0.01 to 0.5 kW/m?3.

_(11) The process of the above (9) or (10),
wherein the pH is finally adjusted to a range of 5 to 6 in



(13) The process of the above (9), (10), (11) or 10 (12), wherein upon
col l ection of N -trifluoroacetyl-basic amno acid crystals, the crystals
~are separated fromthe slurry, and subsequently the filtrate contained in
the wet crystals is washed and rennygd,fstpg an al cohol having 1 to 3
carbon atons. 15 (14) The process of ‘the above (9), (10), (11), (12)
or (13), wherein the aqueous liquid in whi ch

N-trifl uoroa yl - basi.c am o clLd . L sS0l [ . react:-i;on

m xture obflgﬁE ned OrWth sucor&}essi el grlﬂ‘%)dﬂ&aﬁééﬂ ?%’8: tr?ﬂlﬁgr oag%?fic
ester t o crystals. basic aqueous liquid containing a basic am no
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 gnd t he tenperaéqlére at _20[err]C
or |ower, thereby perf ot ndhenhe Drogess ono 25@@5)3%‘@ pridbess{(H) t hérabove
(14), whegei nihhe Giepensi varteddi then gfowtle tof f I NorgdfiRioreaestydrbasicsai d
basic aqueous. liquid, is erforned oyer ..a range,. of 1/4 tq 8 hqgurs.
30 (16) The PRERGss a6  nErutiale (Y SSAILZAON »ndt o FUTRIRE REICOETER
addition oby toelingtto f2Qi6r cacdowerester to said basic aqueous
solution is perforned while stirring at a mxing intensity of not
less than 1/10 35 kWnlerg]l. (17) The process of the aboye (14). (15) or
(16), wherein the anouﬁig)ofﬂ‘ﬁe PYGq8sSorFacERE c aDOVEr (tgg» \(10)8- Bd) added i s

from 0.%) te12R bywhere&in at uponr el @dlisgién idie bNs+eriflioreasetyl-badid) The
e a e Iyst APy &id "ErIRRS, (the © crygiddl: a0 Bihrhlife JARGR AP |
-trifluoroacelyirypasand sanbsequentlyi dthes fikrepar exdntained anr etde | ovet of
a trifl Uoroéfﬁéﬂaﬁs 68! SfyasBBd #hd PPEMEVedM Ing 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 1in 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
20C 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/m3.

(17) The process of the above (14), (15) or
(16), wherein the amount of the trifluoroacetic ester to



aci d. Upon this reaction, a trifluoroacetic ester is 10 added to
a basic aqueous liquid containing a basic amno acid and a basic pH
-adjusting agent. As the trifluoroacetic ester, there can be used
various esters including, for exanple, .alKkyl esters wher ei n exanpl es of the
al kyl group are those having 1 to 15 8 carbon atoms such as met hyl ,

ethyl, n-propyl, isopropyl, n-butyl, |sobutyl "and sec-butyl, aralkyl

CSlEns anerBl ARAIPLES Bod! D8 069URALE LGS e Lol oe

aryl esters bﬁ&r:eamm&aaq;des of the aryl or 20 substituted aryl group

are those having 6 to car bon atom; such as phenyl and
p-nitrophenyl. In view the oper abi and t | i ke, _the use
of alkyl esters whoEd) aI be grecess he QnYo ong Gfr b&#ﬁ apbowe i §9) to

preferablg a(;PV) wheb¥in ther bhsicoarfet atie 1s|1§'smd?art|CU| arly preferably
25 used. hese tri IuoroacetlgE esters mm used either al one or

in a conbination of t nmore spBE€ies there ?ﬂg basi ¢ aniP¥EHPH: i s
repr esent ed Ny—thid¢ldoicacetyigbgeirer alanfinonul acid ) i errjregaeedin bp  a

represents ?éhct&&ﬁeg%% %f €r1f158§3>§cet|15’ ' efe@% alir% aPbas cf‘t 3 Y

exanples are ., ornithi sine (n =
5) and, int edcCigh | a, IIJW ne %Spréﬁéﬁﬁlﬂry us%d tflfAll@lFQ%F@ﬁlQ he§§ ¢ﬁay B used

in the fopm afidéd cowooundbaﬁccomm 0r11d52hdm dntizénirg O Dbagic Camivo

-9- active co und i.s refe t he vi ewpol nt of the
I ndustri al % afi Pg afixuslhﬁgd?g?rgen from the viewpoint of
easy handl i ng, t heAs cothel birifuoroacetial t iestenut thefd ectcan at be
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Exanpl es Ofn Bu%yl | norsgﬁuf:fr:l b&%& QL& b@tylial ! arngltk%rl 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 wuse of alkyl esters
whose alkyl group has 2 to 4 carbon atoms 1is preferable
and ethyl trifluoroacetate is particularly preferably
25 used. These trifluoroacetic esters may be wused either
alone or in a combination of two or more species thereof. '
The basic amino acid is represented by the
following general formula (I):

30

((IIHz) x — M.
NES — CE — C00™ (0
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



hydr oxi des and al kali netal carbonates. Exanples of the alkali netal
hydr oxi de are sodium hydroxide, potassiumhydroxide and Ilithium. -

- hydr oxi de. Exanples of the alkali netal carbonate are sodium
carbonate, potassiumcarbonate 15 and, |ithium carbonate. From an
overall viewpoint such as easy handl [ ﬁg, an increase in the amount of
crystals of a desired product to crystallized due to salting-out
effect of a or:ned |1 st

neutralizati %@1!15 dé(gﬁpéﬁl%(?ealgg PPéftekgﬁlr};e;a Eﬁ fz‘éﬂcﬁlgentg?eﬁ mt ggdl um
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alone or in g g%m n of two or nore species thereof. In addition,
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desired pro duct to crystalhzed due to salting—out
effect of a salt Wthh 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.



ornithine, lysine or honolysine, are mai nt ai ned hi gh; 10 the

anmount of crystals of a desired product to be crystallized due to

“salting-out effect in a salt solution (for exanple, sodiumchloride) in the
crystallization can be increased; _hig& concentration crystallization

can be perforned; post-treatnent intfuding wastewater treatnent 15

can be weasily perfornmed wthout using a harnful organic sol vent; and
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such as acetone and net . ethyl ketone,, aprotic polar sol vent Slf_lCh as
e.
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and an organjc _solvent as Ivent and. IS lc W th asic .
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aqueous "q“é&iveﬂﬁs'&xd thléo%ggrls 1d. order to make pH adjustment easy
during the reaction, asi C gqueous solution h

As required, a mxture o v ngter 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, Lketones 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 aminoc acid and



a buffer capacity which is obtained by addi ng di sodi um 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 FEQUIZE _In the present invention, the
reaction between a trifluoroacetic ter and a basic amno acid
Is 15 perfornmed while nmaintaining the pH of the reaction nixture at a
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the reacti 6atalystcet ithe Jikea@s fiequiregdositions, the stability of a

product, the liquid copgli ttl@é‘ Oﬁreﬁsei&aciﬁ@éhﬂfbﬁtUrt@lea”‘i"eﬁcﬁ%ﬁu‘:‘bb%ebﬂ a
vol une of the reﬁlfl?lon m X ure I S, about 12 - Hthert
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405957 e sl i g he (et st
ge o rom the viewpoint of an
improvement on the vyield 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 1is 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 vield, the reaction selectivity at  /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.



order to enhance the selectivity at w/a positions by selectively
prot onating an anm no acid at a -position and nmaintaining 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. Al t hough
JP- A 62-226952 describes that pH Bt 11- is preferable for
inmproving the selectivity at wa positions and J. Og. Chem, Volune

53, pages 836-844 (1988) ,describes that. a pH.regio i gher than pH 11 is
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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 wusually 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 vyield relative
to trifluoroacetic ester is improved.

30 It 1is preferable that the total amount of a
basic amino acid is added at the start of the reaction
from the viewpoint that a high vield can be insured and
the operability can be simplified.

The trifluoroacetic ester 1is 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




IS not preferablé that -trifluoroacetic ester or a solution 5
thereof is reacted for a longer period of tinme after the addition in

order to attain a high yield on  a comercial scale. Instead, it is
preferable that the reaction is perforned whi |l e addi ng
trifluoroacetic ester in succBsstdn.” Al t hough It depends
upon a reaction 10 tenperature or the like, it 1is preferable

from the vi'agwlpoint of i rOV|ngé){%e1\_/|edan quallt‘%/that t he ,reaction
is perfor FBYINE 1Ry adVergeceseiifety On agthtg TERFHABr o BRI esi®r
ﬁuch t hat ]Ehappmmhg’aeﬂgung stleetedf |ﬁ‘omﬁde¢hesuahfqrienmrﬁb@md 1/ lbrfzganBc3
ours, prefe o u y t

hour s (abouté@b)l%lﬁg gfecfrl #Pf’prg%drgﬁ}é:&x #esg&g#l I%Y It
preferabl e nig hawt meferalv&eesﬁlate trﬁél’éﬁltqaﬁﬁtlcl n@Stﬁi‘e ora anesoladion of
addi tion satyferdinsiAnreadil #5F 2 1Wiad palicPr DfOMMRe aflertighe  In

particul ar, It1on. st ant rate

preferable # %OntHé OVB%WNpGPnta ttagp |3rrphbgénéﬁﬁ oPTyi 8| ocora%ma} and
operabi |l i ty. sddle. rehedtead, tetpeist upeefdrableisutiidty tied hegitéont has

about 20[err r abl t hi -t han Cfr he

Vi ewpoi nt of b%mcﬁent s% | el %géqual ?P@"S%‘é’%géﬁ | cuI%rrpFé

preferably auccessigmer tAkthougbout it5[erdepends A luposr |ianit reacalon
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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°C, preferably not higher than about 10C
from the viewpoint of improvements on yield and quality,

25 particularly preferably not higher than about 5C. 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/m3 or




Vi ewpoi nt of | mprovenent s on yield and quality, particularly
preferably about 1/2 kWn8 or nore. An upper |limt of about 5
~kWnierr] is preferable from the 5 practicability. Usual ly, the
agitation power can be preferably,kselected froma range of about 1/3
to 3kWnierr]. As regards a chargi ni‘l concentration, a total weight of
a basic amno acid relative to a volunme of a charged solvent is about 5 to

the " produc ToTRy, “pRERKRLNY, Sk V9] (WAHD: oy o 05, HEIERE,
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nore, prefer@ ﬂ%%oﬁ@l@tnﬂﬁ%@o%r% 95 % (w/v), Twsualfpaabpeh 1

Epe prewnlt% Iowv)lcrsr C‘zﬁ@rebefr@ﬁﬂAdtactgﬁew@bs@tt 'td‘f 2he Iﬁ?@&ucﬁbmsphere
or exanple en, or, angon ceqrding  to sent invention,
an agueous pggﬁqrpfg Ak ¢ L}r% 2 ( )éﬁnt%r nfeg € EQ{‘rlq‘“ﬁa&ﬁs’acé?ylr%ﬁasic
30 amino acase at ofi hi gheparatient r at iofn (M”efterﬂbbxyoa@lhyhtLﬂySmemI/ 1
or nore) and hiL @ {:é‘?u' fod)‘&fj'téonlﬁ tatl!o?xfeﬂ ab'r'eh&%on af the

I on

subsequent crys liza t,al ne 8 reacti or mat lon |
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contributes to not only an improvement on the product1v1ty
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
Ne~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 examplé,
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/l 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 o
selectivity without wusing 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 Ne-—trifluoroacetyl-basic amino acid from the




- 15 - aqueous liquid after the reaction will be explained. The aqueous
liquid after the reaction is neutralized or aci dified. The
aqueous sol ution is neutralized or acidified to a pH value of
about 8 or 5 Ilower, preferably a pH value of about 7 or |ower, where
N -trifluoroacetyl-basic amno aejdl5is— stable (that s,
detrifluoroacetylation can be suppressed). As regards the acid used

for acidification or neutralization, @ stron aci ds are pr ef er abl e
from the lequepespoquid after the rn@ctlonpwalit g@a@; ¥platged. Usual |y,

m neral acids such Tag Ia)d%gﬁgnl Orhéuld acCigfter andthe sulddgction agkd are
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a
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Buri ng F%t i o crys S is per orrred ile
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aqueous | i quiggh i gcid otdd Heheus&Peligclabi Caeliit PeqWiiidde %@Wuﬁﬁli&ﬁh‘gng
the (unnecessary) Dbasic components which are not preferable
upon  collection of  Ne—trifluoroacetyl-basic amino  acid

20 crystals or an excess amount.

Then, crystals are grown while maintaining the
temperature at 40C or higher and adjusting the pH to
around the isocelectric point of N¢-trifluoroacetyl-basic
amino acid, that is, a pH value within the range of the

25 1isoelectric 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 40C,
usually, at 40° to 100°C, preferably 50° to 90C from the

30 viewpoint of the operability and obtaining of better
crystals, particularly preferably 60° to 80¢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 isocelectric point or while slowly adjusting the



- 16 - pHto around the isoelectric point when the pH of the aqueous
liquid is on an acidic side. The pH value nore or | ess depending
“upon the iscelectric points of N-trifluoroacetyl-basic amno acids and
is wusually around 5 pH 4 to 7, preferably around pH5 to 6 from the
viewpoi nt of an increase in a cr?stbﬁl Ized amount. A pH val ue of
about 5.5 0.5 is nost preferable. At this pH range, a crystallized
amount is maxjmum As the base used, for. adjusting the pH, inoyganic 10
bases are Prefk? at?lré’.un‘é U§aﬁﬁl | \poelegtrig | PorRE a%vnﬁﬂ’rdr%“?ﬁ d&dl seéh Eae
sodi :Jm hydrgard;@@:,usoothqaidlm by dr omi d_@rﬁndadi'gichi ugideydr oXlitske, pHal kadlie
nmet a car es S iu r te,. SSi ._..carbonate
and lithi uﬁﬁg% _chboE‘g%be, (gﬁ?%eéfclﬁﬁg i ?eq%gﬁ ) QA}P&nydﬁ&S%%&%‘rcbolr@lg? Oguch
as sodi umN15trifijutrogeatdrbasiat e amipot agsidam ard drisgensuaipnaseouadd

| ithi um hydrggencagponat groREBRF URJIHH OXHAS @NdGt BEod! KT Fe nt .
Anmong them ™ sodi um, hydrOX| gde, “pot assi aydrom de and li{hiu y rﬁgm de
are preferabPe AomBEFHERFEenEdi [/t 6FYSHRIZBE actTerB ity R Véii’(ﬁ u

h%/dr oxi de igboyar 6iguliar DY5 20s miester pbilsf&ar_ableThe f;.]vsehiegf pH geangez,oNa

af orenenti on e -aQ J ution such as about to
aqueous sol u&d%%t%gﬁzé%o%ﬁﬂ?ﬁgﬁo%%%iﬁeggqut 9 to 1ON aqueous sol ution of
sodium hydroxi de isAspahe chise | ysed pfef erdipligtingusd) pis prefgamol e
from th Vi in of er abiki 2 are
not IimF(t)edb t eret'éuc-){.a .pl%ggréamg'asgsm%%ybe l%?g §ei ?ﬁ%grﬂal gﬁ}édlgr%agﬁsa
conbi nat i on $ACRwRASor SRS s JEEdrOXifiger PotassNE ydydspXifier angol Hthym
conponent 538h§i_dbeﬁﬁieconpfaneﬂﬁs aletal he cardooiated toucleryshsl|i saﬁimb
steps is ant I to in ani e S | e
easily di spogaélld@a}%%’ at éﬁtea%s?g%é ti %Q%Eeasghg yi Z]Itgﬂé#’ NW%agBOﬁ%ﬂé’
-trifl uoroacatkali basi®etalni no hydregencaghpnates s&HeRng- 086 ef f Sedium of

tEIe _dpwduﬁ fdro _eﬁ@dﬂb‘ématrle,t! W&é?iﬁ%S 'ﬁ?fﬂi’ége@@dﬁ&ﬁ?’c@r | anQOd'li'dHlum
nout &l | zat| BYCFOReNGHERoRgRt | CRRGRIU; oRYCEQEihge AnFos TR  BEuees0
(H+ type) nmasedact dmeshgy them,Chsodinah Goydraxides hepdtaksium arhjpdroxide
and lithium hydroxide are preferable from the viewpoint of
the practicability and sodium hydroxide is particularly
20 preferable. The wuse of the aforementioned bases as an
aqueous solution such as about 2 to 20N aqueous solution
of sodium hydroxide (about 9 to 10N aqueous solution of
sodium  hydroxide is particularly preferably used) is
preferable from the viewpoint of the operability. Bases
25 to be used are not Ilimited 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
Ne—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



used. N -trifluoroacetyl -basic am no acid can be

crystallized by contacting a reaction m xt ure contai ni ng

‘N -trifluoroacetyl-basic amno acid with an ion exchange resin and

concentrating t he finally obtai neg -»Sol ution according to a usual

met hod. 5 The crystal Is preferably perforned by

mldly stirring from the viewp0| nt of the crystal property and

the slurry c partl IarI ny sti t a
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adai tion, a0 & JVARD S athsy %@Fﬁqﬁ&‘a@ﬁﬁd et BhiRE neconlp - crvetal "

crystal | i zat goawth ofaffomds t raf | sloropc ehpivingsi goedhi nBluididyi d th:h exlpect ed
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nore based 30 uor oacet | - basi ¢ am no acl present. The,

crystalli zi n6° ocPfI oating, ot é nt %veht | &ﬁnéiﬁﬁclﬁe érf&?‘ﬁed
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crystallizin met.hod 5 nt i urry
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havi ng f‘ ncentrafil on %slurry
concentr at i Oﬁpahéy crystals havmg settling property and a slurry

having good fluidity.

Upon collection of Ne —trifluoroacetyl-basic
20 amino acid crystals, the slurry can be finally cooled to
further increase a  crystallized amount. Upon  this,

cooling to about 20°C or lower, wusually to about 0° to

20C  (particularly around 10C) 1is preferable from the

viewpoint of the  operability and an increase in a
25 crystallized amount.

In addition, a crystallization yield wupon the
aforementioned crystallization of N*=trifluoroacetyl-basic
amino acid 1is expected to be about 75 mol% or
more, preferably about 80 mol¥ or more based on

30 Ne-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



10 % (wv) or higher relative to the crystallization solution
_can be obt ai ned. Qot ai ni ng of such hi gh concentration
slurry having good fluidity contributes to not only productivity
such as an inprovenent on the oper gblllty and a reduction in a
volume of a reaction mxture but aI an increase in a crystallized
anpunt. 5 In addition, by the crystallizing nethod in the

pr esent [ ngg@ééﬁ}arlorgnggu{rgual g, t% qflﬂﬁf&l%et )ébnp%lucﬁeam g acid

can be obtain cti veI recrystal l'rza
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to 2 hours. reactign, . the éLeact

t enpe
mai nt ai ned at about 0 E?fﬁ é[Jé‘Fi de'rth?éPmﬁPlt frtﬁ e r%%ﬁﬁqn&n
m xture 10s mvérttaoned wailll abloait aésctmbadl | yoyi N wayangé ofpréPBaBatiionll. o?i) by

addi ng an ab Ql od| 25 Xi r et
After t he NU ltNI1 %é%%yg]f_i lg%inrp"{] t P Iuoﬁ?ace a?gg{tot hgr?ventttgzgt o
m xture is n@‘@'l hmit@il thegetaeut raI i zed. The reaction m xture (about O

5 A1) 0 it ikl s oo, 3
roc i i v
a?lmunt of et f§I & Pﬂtjor 3’5&%%5 whi @Rd i £hepy W me&d”tsg dabout

60[err] 10 86[@1’0011@ 11 Fustrtgeran aﬂmutt l‘[I]N aqqemmussohxthotul ofi sodismdi um
hydr oxi de ish?@? eret %@ﬂ oxi;gat ant,.rate ov, t 1
hour to adjus ﬁ to a out? @ﬁ lga ﬁJeY-f&\C,}VHé& gt ta?l %1Flﬁlﬁzi§&{ N
-trifl uor oac®OWErL- I yef ne about Whﬂe addmg 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 1is maintained at
about 0° to 6C 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 6C) is

added to about 2-fold mole of a concentrated hydrochloric

30 acid (about 8° to 35C) relative to the amount of ethyl

trifluoroacetate used, which is then warmed to about

60° to 80¢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 55 to grow and crystallize N¢-trifluoroacetyl-L-lysine

crystals, followed by cooling to about 15C or lower to

complete crystallization. The agitation power upon
crystallization is about 0.1 kW/mS3.



crystals, followed by cooling to about 15[ err]C or lower to

conpl ete crystallization. The agi tation power upon
“crystallization is about 0.1 kWnierr]. - 19 - Alternatively, to a
concentrat ed hydrochloric acid (about,60[err] to 80[err]C ) in an anount
whi ch makes the pH of the reaction rxture about 5.5 is added the

reaction mxture (about O[err]C) at an approximately constant rate

5 over 1 hour to ad%tl,ntalggie@ toCO abqut E?:oic%?tragcrgﬁw ?lq;aﬁp, ﬁ%tra}zllze
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sal ting-out p d?EEﬁF&rn};era U'Br (g@ h sobd@ibhngpeut

effect 1is di aI resent
as r e§OFHER, [wdrom Nleﬁm ‘V?‘Fluogﬁac%@ n%asr‘?: 38@.{3\% nohcgm ar

contai ned0 lIdwert heof i |dompletandicoystdltizaaiin.ng stheit | agitapiorbe peweyer ed

and recycled, _ This |1z S gproduct into a wastewater.
25 upolgT gﬁygfaﬁlézaﬁq& 1 %{]Ogrcn@df @/& allization solution
(slurry) of N -trif[Tier oamd}umbasmﬂomdmo carslenitratigst al ncan the

col lected theeceipsha! ssHy &sCOnpRnt| 0%*% Cr(ﬁvs/tv@)' sePargigyd, Waliead

such as filtragtion ressur educed
pressure SESWLSc oy | f%gaﬁ“@é seéfé‘?@t ?ﬂf %é’laceééﬁ&r iﬁl&ﬁ s
nmost pr éber abystallizedh t he vi ewpoi nt  of product ivity). Further, the
separ at ed cake can be wgshed ter r an y@gy] ent .
Al ternativel )& ? ara gahih iéla canaﬂgéICB washEP ﬁﬁéﬁloyl of
-tr1f uoroacety —bas1c amino acid, morgamc salt
having salting—out effect (sodium  chloride  having
high  salting—out effect is most preferable) may Dbe
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  Ne—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,



cooled water in order to suppress the loss of a product 35 into a
washi ng sol ution. Further, in order to facilitate drying, the
" separated cake can be washed with an organic sol vent. As the

af orenenti oned organi ¢ sol vent, aofglute or mater-containing al cohol s
(water content of, usually, - about to 50 % (ww,
particularly about to 10 % (wWw is preferably used from the
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-trifluoroacet asic ..., amno améjc} stals ¢ édrlea under
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be p]y: verd zeraFﬁrmmbatﬂébasw eqainied. 2@id crystals Nhavmg good
-trifluoroacefyl, basi mi no g

present i nvgﬁ%{?t&ﬁ xhopeﬁy coﬁ%rtelégl ntoﬁaﬁgﬁ @I%gé%%gln tgct i vgg
peptides  acrystdlliging o mathedt hod fdheexanwré$e@7éscrmb’edt1Qﬂ,JP-Nle
61-36297. 25aforement10n§ESTw|X% %%BRY&H%% HEE LNYENdAMY, Theone
foll ow ng a ﬁi furth % 9{1 cribe the present invenfion  in _detail
but the pre@Bft S#5Fenttt oblE s ate nCPBiAinRd, oy, Wip cake may be
EXAMPLE 15 Toefif2otivelpf washed offs added 35.05 g (192 mmol) of L-Ilysine
nonohydr ochl ori de angpet | he reéﬁ%ﬂjléa”t N”\Bﬁ‘iﬁ‘yo%ﬁ@éjt}llnbgﬁcll' OaYHiBB a

9. 5N aqueous sodi um hydroxi de ) .
acid crystals can be finally dried under normal pressure

or reduced pressure. Further, the  ~crystals can be
pulverized and granulated as required.
20 Ne ~-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 3C, 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



solution (217 mml). The solution was cooled to an inner 35

tenperature of 0 to 3[err]C, and 24.35 g (171 mmol ) of et hyl
“trifluoroacetate was sl owy added dropw se thereto under stirring over 1
hour . During the addition, the_ rgaction mxture was maintained at pH
10.8 to 11.2 while adding a . - 21 - 975N aqueous sodi um hydroxi de
solution (130 mmol ), and the inner tenperature and the agitation power were
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preci pi t 40 i otogétdiari ated 35atg avfouad Comentrated agittonice aciwks toool ed

to an inne er 15 Eg:t 3@\8‘?{ nd stiahs re
centrifuged H &g@h wth 2 he fﬁ 9 % gx%ano 10% ﬁ%pﬁrgttﬁg
property wa W%ry gﬁ%ﬁing WEh of \Waker vét\‘?lﬁmPGFf@'dne -und

war m ng at iriilﬂturéﬂl gvest wiranedr ajour 0°0f ar@[ earni] GboutThe.5N1 elgiecas N

-trifl ] - 1 h t
was 99% (i S HPE RERAE Noliion, 66 gl el SRficed” ibrer
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filtrate and shin S ure | trat.
washi ng sol ﬁq\lfgn 52 3‘9& Srzi’ttedwg%fgl Iﬁ"? %F’@}ﬁt coH?ﬂie € RfILR ‘{1
pressure at Cagstalnneprécipprataomr e intiiatdtbut ab0[ erofindo pH  2). The

mixture was cooled to an inner temperature of 15C 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 70C. The yield of
Ne ~trifluoroacetyl-L-lysine was 31.4 g (130 mmol) and the
25 vpurity 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
Ne~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° to
80°C. After the concentration, the mixture was cooled to
30°C or lower to separate the «crystals which were
washed with 15 g of water. The vyield of the second
35 crop of Ne~trifluoroacetyl-L-lysine was 4.0 g
(17  mmol). The reaction vyield (formation rate) was
84 mol%.




80[err]C. After the concentration, the m xture was cooled to 30[err]C
or lower to separate the crystals which were washed with 15 ¢

“of water. The vyield of the second 35 «crop of N
-trifluoroacetyl-L-l1ysine was 9 -9 (17 mol ) . The reaction
yield (formation rate) was 84 rmIO/2 - 22 - EXAWPLE 2 To 700 ml of

wat er was added 183 g (1.00 nol) of L-Iysine inonohydrochloride and the
resultant was adjusted to pH 11.0 w Eétxﬂlﬁd\hagueous sodi um hydr oxi de
solution 5 (1.2 nol )r The _ soldtron ~was cooLed to an inner
tenperature of 4[errffe, 70hanl aljowager (wa9 added 139 getlhyd0 mol) of
trifluoroacefalgsivas sy deeRhrdAePVWASE IR elr@sulteer swarsrl BAjusteMer
30 m nut es Igil“ﬁ t he addlgf\jo t he rea ti on, 1 Nﬁ WZ

mai nt ai ned &9 8. 6™ty a1 9N 189UGRKS e SAUHHFg Yéh'oé’) € afipdtion
sodium  Byd(Dxi de maldl uti @he 0. Bolwnbh, wwad tbeolednneto teameraltmree and
the agitati wer Nt ai at [err] n

kWnferr], ggﬁ@%ﬁg}re St A]Ertgg1 cgﬁngl et |161r?4 4 ﬂn g d.(‘}g ti on ylt hyl
trifluor oacefcaxféuormcetaﬁawg wags slogdit | mdeed fderDYBSGm blaeraiol1s undeaf

the same condiiir9ng. oke regoli oRifiedsur e (mh*m 1. 1ﬂhé1av'a@ia1t1@90d thilequi d
condition wthout™ precipitation of thelg)@%g Gt talned e
a

e
cool ed reactFRFEIOR xt’ﬁ UrEas Wakled Mant ncettPatd® 1L
hydr ochl @0i c“&ﬂl@l wadditk t oa 70§ér r hGueousr Soboumn. HMrcaddet | wolueisn

erformed ra at he ni S [ rI to d H
5’ 3) and the gra’églz;i anctl thé fﬂr%lh tt%&ﬁ)er%?@fé %&c@ %%1?591%?1 P
about 6. An @QW%‘HEIWEEEFTBI maawtme of a& Qﬂ%qu@éhiis SQ}@I urﬁChyd oxk&@ ,
sol uti on was ragg wén,er et Q\ftéﬁ tf:dnﬁﬁlefa@ﬂh usf thkepHad@ftidhe of eagthpin

;nd)c(lfagrefollo% B@r‘?ﬁ?glt? tOStgﬁ\{ﬁngnng"? %2@%8&1&“5& c}doljfl[Jtranrﬁhl orlde vvas
hour. THS agindeti orheposemeupconditicrsal | i | m‘aamennmmmmed(pd{ (1111)
e, st g s o i) s ot Lo
good condi t PER uGF\deWaﬁed aineggk ess G@P “Teaction mixture  wab
added to 100 g of a concentrated hydrochloric acid warmed
to 70C 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°C over 1 hour. The agitation
power upon crystallization was maintained at 0.1 kW/m3
(around minimum rate at which the slurry could be
agitated). @ The crystals were filtéred 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°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%).



a nutsche having a dianeter of 150 nm and washed with 200 ml  of 93%

et hanol . The separating property was very good. The resultant
"crystals were dried at 60[err]C overnight to obtain N
-trifluoroacetyl-L-1ysine crystals. ,,The 35 anount obtained was 165
g (total vyield (indicated by reaction yield (formation rate) x
crystallization yield, hereinafter the sane): 68 nol %. - 23 - EXAMPLE
3 To 80 nl of water was added 20.0 g gddfippros) of L- IyS| ne

nonohydrochl ori de and the resultant was adj usted to to 3 with
a 9.5N aqueous sodi umIony&} oRi detf swaten u‘t’%%naﬂd%ea(}noxtajrséL\R/as‘mé@BI & to

an i nner tenpeiasiHee ?riorﬁl‘%fdﬂo@hl@rﬂﬁewaﬁdg {Hel O raaRltan®f @aBY! adjusted
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ropwi se t et n t sgne; {4 i e
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ﬁf et hyl}I I3ot r Irglmﬁreg,afet Bufing gﬁv@ addi@set,t anthel5 réa@@@ﬂt O(rjmm@ﬁﬁére
avi ng goo ui d condi S a_gan centrate

hydr ochl ori ¢ d B éfnﬁcea\qﬁ c?gf Pﬁoén E lefgtu%m BoE abt ePN he
addi ti on 10waaqukoQs osodtwer . hvﬂlne*mmctso:iutmn xtdropwiae wahargeltd 0 and,
65[err] C, an 5 ue 0X} | O eto
20 at an aglprox}?ma%la'ﬁl g @ﬁ%tgﬂi 1]55;[31’ ’Eéﬂﬁeggﬂtﬂle @W%Bﬁdd&téﬂgh
agi tation pob@Wef 0.wWere 0. mw:me to &j ustV€he pando §.3. W,

reaction m xe4pectiveby. cool:mﬂ tﬁnn@fbs'nr@tei'e”p%bﬁiﬂéﬁoﬁf 5[0?”]C€hea”d
the crystals centr| uged Hd shgd W t h m t% 93% e&h ol .
The separat@% prop?érty oace 6. € unt
of N -trill umeaatmmlnmxttym nhavutg agned heneid 1608ditgon ( 68as nadﬁézd(yboeld

62 mol % and ANegPUif Ly Wan antpdr W)hfdr Hbete (dLid! sares "B Sturftfdect ed
4% §

and sodi um ch de content was L 3
mmol ) (yi el d fﬁomﬂ gemperature. he °p atter the  a d1t1on was 1 0 or

lower. The reaction mixture was warmed to 65C, 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 5C, 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)
(vield 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 Ne—-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 wusing 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



30 of N -trifluoroacetyl-L-lysine was cont ai ned in., the filtrate
and washi ng sol ution. The reaction yield (fornmation rate) was 79
mol % EXAMPLE 4 35 The sane procedures as in Exanple 3
were conducted wusing the mxture_ o 4 the filtrate and the washing
solution obtained in Exanple 3 in""place of the water charged for

the reaction. The amount of a - 24 - concentrated hydr ochl ori c
~acid used nt%éte& hy q}%ch bl Ocigandused " Yo/l 1281 Q4 CPHd
be perfor and h

, con Itl e .anount
of N-tr.nua@%@w anqiys.ﬁéys hizakian %ﬂé be 19.npriorged (gn

mol ). 3.4 g8od(14 iEEld of &bndxtctdxtuoroa@z@dyl Lthgsi ne sdsugent ai pgd in

theflltrate an shi n tion. EXAMPLE.5. To, 80 m_wat er wa dded 20.0
g (110 mol)N ofgﬁ’\(%? qaggfﬁe HEHBEy dr oc FARGAT and Véfe reég €taant $as

adj usted 5o {81 1Gn@ol)o 113.4 wigt h{B4 9. IEMOb)quetﬁus\I‘Sﬁtﬁiﬁlmolmdcebyldé-L}cdinEi on.

(150" mol ) BESCERSHARelin, She dFketd BE HipLeatii i ohm se ther oo

under stirring over 20 15 m nutes. Dur| ng the addition, the reaction
m xture was maintai ned at pHof 10. EXAMEBIE 25 whi | e addi ng a 9N aqueous

sodi um  hydroxi de | ut dro W se thereto the
time, the inner tenper Pur@)aﬁa eé'ngﬁ?l &ﬁdﬁg 40 8 ﬂi\ eéP at
9 to 14|1@rr],€1ysmed n@nﬁhyldn‘\bnhhwmdie Zﬂtdre@mecmeseltmt wasn adrasteties
after conp he di e r
LSt an 1008 ! %Pq aV| 0 gooé\l EQXEous 1&59 ehv‘%sla&g 2, aII

t he resultant reactlon m xture urd con |on
at once to 280Kitéena céREenidFWE hWSOCWQ}ﬁdC &ri @nat 1T¥f&§'m temppedtater e.

The pH a:‘j t epft hplcaddidd ons. ﬁvas 1100 ommal) |gf\eretrllly'd[hetﬂ‘lgﬁﬁirblﬁﬂetdﬁeﬂure
ras SRR GO B0 SBT3,
0.2 kW nflér] mineteso unings ttheadjadshitione pkheo 5esctidhe miixture m@
cooled to apintsiReH RS aber40.9f tol 8172 Cwiil¥ 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 14C and 0.5 kW/m3,

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 65C, 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® over 30 minutes to adjust the pH to 5.5. The
mixture was cooled to an inner temperature of 5C 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 Ne-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
Ne—trifluoroacetyl-L-lysine was contained in the filtrate
and washing  solution. The reaction vyield (formation



30 maintained at that tenperature overnight. The «crystals were
~centrifuged and washed with 19 m of 93 % ethanol. The separating

- property was very good. The amount of N -trifluoroacetyl-L-1ysine
obtained was 15.8 g (65 nmol ) gndzéhe_puri ty was 99 % (w w) or higher
(N -isonmer 35 was not detected and odi um chloride content was
0.1 % (wWw or |ower). 4.4 g (18 nmmol) of N

-trifluoroac y&EN vvas contained in the filtrate and washi ng
sol uti on. P%%ég lWragaZt5 gnr?l ield (formation - 25 - rate) was 75 nol %
EXAMPLE 6 A reaction m xt ure (pH 11.0) having good 5 liquid

condition obtained in the sane WLEa@ I n Exarrpl e 3 was added
dropwi se into a flask ontal ni er.r

60[err]C. During th ttlgldn I&‘%W@ent ﬁ{ed %8 } oc HIBHR acgao%s
added dr opwi Heuad tkuenslamentl nebtmired 0. Anhowhenhi zmei | ahanredri rrasg @ar ound

10 0.1 kW d t f|

tenperaturentgé] ?rgl ntvg%egah&? ?l}ggm%él 513& 5% m Ea?rﬂglgtgﬁ) e
respectivel yof Fiwatery, at s|pght akount68C a o. rll\gaqu

hydr oxi de SohUtdoQi&eﬁ@ﬁat%@deHyHPoé!ﬂbF% BER1 P40 a‘iidédan&réﬁwlsé XatJr gheas

cooled to an inner 15 te erabtgﬂe of about err . Cry stals wer e

centrifuged SAMCwadHBE WOV B?u’éS %adﬁ’rlhg' Th%ng% at@sgund
propertylQ Oek kWAnet)y and gthel. pH of th‘dmsolutmm)um the dlask and the

-trifluoroac L ai d o was
99 % (ww or (%gh;atg%%‘é&ﬁ% vﬁ%% W?@légaliga zlgéda{go 'um I%?hl td%Sl de
content was 60T 9% yespgrtivelyowedinallyhe %rﬁiltg&!tl i mmﬁ of elal bs N8
ol %  The t ghakois €l Sodifm 61hkak 8/9(1d_e><A|\é?ﬂEti?)n25 was added To 80adjusef

o vas ool & THR TR e R G AL oL e
hydr oxi débsoltempenaturthe ofi xathlEt wesCcool dtet ocrmtal&newer@nm)&rlfmgedf
3[err]C  andanS. fasHed ( Wfth ™9 ) m@f oft g 121 it HGHORCEIPRE separating
property was very good. The amount of
Ne —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 3C and 156 g (110 mmol) of ethyl trifluoroacetate
30 was slowly added dropwise wunder 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° to 7C and 0.5 to 1 kW/m® 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



"30 was slowy added dropwi se under stirring over 20 m nutes.
-During the addition, the reaction mnmixture was nmaintained at pH 9.9 to
-10.5 while slowy adding a 9N aqu'eous sodi um hydr oxi de solution and, at the
sane time, the inner tenperature g the agitation power were-35°
mai ntained at 2[err] to 7[err]C and Og 1 kwWwnB, respectively. 10

m nutes after conpletion of " the addltlon of ethyl trifluoroacetate,
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m xture becaas WAilp- Q ké54 nmvaeandzcthes| pueityt hwas o@r db(vofs) Hor
crystal I'i zat h‘i’gh a”ﬁl' —iS8ieBCt WRfB W%{o@c dé%éét%rdm%nd a%ﬁ‘i@inng chléfdel he

present inven trifluorgpac | - L-1ysi,ne hay, cr.ystal
property couF@nB%n%bt‘é{?'%ed (jg 0&5)/ }ab?y i tlowess The cxgystalhzatlon
COVPARATILYE Eﬁ@lkﬂsﬁsl?ﬂnmol%SO m  of vvater and 125 nl (0.50 nol) of a 4N

aqueous sodium  hydr g ﬂéﬁﬁﬁ iy eéOOO m cydudwélcalsf‘dc%sk
a 60 m%x

usin a addl e |t e it
( g P yP 1‘6l g Ne ~trifluoroacetyl~L-lysine was performed

formation
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,
Ne-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 20cC. This solution
(pH 10.4) was «cooled to 4C 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 Thours
35 while maintaining the inner temperature at
around 5TC. 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



"was  dissol ved 91.3 g (0.50 Mol)  of  L-lysine 30

nmonohydr ochl ori de at 10 to 20[err] C . This solution (pH 10.4)
was cooled to 4[err]C and 71.1 g (0.50 nol) of et hyl
trifluoroacetate was rapidly added t heret o under Vi gor ous

stirring (700 rpm. After g addi ti on, vigorous stirring was
continued for 2 hours 35 while mai nt ai ni ng t he |nner

t enperature ro =l ng pr S -I|ke
product was &P Osgﬂ%gteﬁﬁ? §Ee reé%tFE%én1§?%§&an 'ﬂﬁﬁ xture becane
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filtrate, eghgnol gontepgs ogof ﬁ‘éﬁi haryuelld (av/w) nsngd cﬂontmned

-trifluoroacgtpyg-L-1| | ne ovzsgs mlﬁ(gnt ai n%ﬁeld | n #he watgpluyashi ngf
sol ution and 20  mol9

N-trifluor oaéﬁt Q:Ir%ﬂ P(}%"il y '\éfyst':%?‘nt ahed iTFt ¢t t‘?én%%tanol Inmgﬂﬁi%on
sol ution.l5 'llJ:'Be7 reactgon yi@d.06 (fornmolon ratejeldas 63 ddl % RERBRENCE

EXAMPLE 1 AN§ g 9 "’3-1:1'1 gggrSa%IS. @EéTI VEWQ(AI\/Pk éa@@ 4 T 37. t'Fhé‘rI of

t he

wat er was ad | ysi ne rochl ori de and
the result mol, mol%)

of Nm —trifluoroacetyl-L-lysine was contalned in
the water washing solution and 4.7 g (0.02 mol, vyield 4

20 mol%) of Ne-—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 wvalue (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 4C, 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 4C and 1.5 kW/m3,
respectively. Fifteen minutes after completion of the



“adjusted to a predetermined pH value (pH 13.0, 12.0, 11.0 or 10.0) with a

. 4N aqueous sodi um hydroxi de solution. 30 After cooling to an inner
“tenperature of 4[err]C, 7.11 g (50.0 mmvl) of ethyl trifluoroacetate was
slowy added dropwi se thereto under iéirring over 30 m nutes.

During the addition, the reaction xtUre was nmintained at the
predeterm ned pH - (pH 13.0, 12.0, 11 0 or 10.0) while 35 adding a

AN agueous lum r oxi soI and t the sane _tine i nner
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ectiyjt | soner I SO I The
results are W"IWTaK& )i 1SF’AWFE 1 (mmakis Ex |1\§,omer gﬁimmqlg}:o 1

/a Sel ecti wi—aslﬂﬁgi are shown in Tabk (1ol % Oom Ex. No. 15 Com Ex 2
13.0 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 addltlon Ta&BIpE-IllOO a whi p-1i ke product was
precipitgged during the reaction | anount
of ethyl "trifluo e renma ed : ARATI VE
EXAMPLE 5 To 47. ggﬁﬁaﬁéwater ?gs ag ;% (%’0.’6 n1S"r%l|e5:tlo L-1ysine
nonohydr ochl ori dg 2.6 g of Ts%éfnt? )car bonate and 4.2 g of sodium
hydr ogencar bonat &°fe ded thereto. After cooled to an inner
tenperature of '
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¢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 1inner temperature and the agitation power were maintained
at 4C and 1.5 kW/m® respectively. 15 minutes after
completion of the addition of ethyl trifluoroacetate, a
concentrated hydrochloric acid was added to adjust the pH



"30 4[err]C, 7. 11 g (50.0 mmol) of ethyl trifluoroacetate was
slowy added dr opw se under stirring over 30 m nutes.

.During- the addition, the reaction mxture was maintained at pH 9.0
while adding a 4N aqueous .sodium hyﬂéOXI de solution dropw se and, at the

same time, the 35 inner tenperature afd the agitation power were

maintained at 4C and 1.5 kWnjerr], respectively. 15 mnutes after

hydr ochl or i c8 écrhgﬁgsﬁgﬁabh‘)rﬁwi‘afu?b“y# fiid ' HHE" BRRELA Cae® SRAERR o
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i soner  ( nmoARdN th§omscp /Sa(mmsa;tma‘rsv 65(N5.  FomERENCENERBYNE ES i 1gom©r4 To

37.5 m of Wweh@lo y;asvéd%dgg 13 g (50.0 nmmol ) of L-lysine
nmonohydr ochl ori de and the resultant was. 10 adjusted to pH 11.0

with a 4N aqueous alkali netal hydroxide solution shown in Table 2
in each case. After cool ed REFERENGEEXAMBDESaZuT® ¢f 4[err]C 7.11 g

(0 ol bl 1! o T BUMIOI R WES addar! 1324 q!ssoﬁ

thereto wunder stirring oV
the reactiogf m&rlyrsenemsmﬁmhydrmor&e pHangil othm | resadfanig

?Lgpwszreréoeaﬁﬂjué’dﬁd aopeousH alliad i wiehal ahy dexi dgued@d Ut 41%ali <"1“191eta.1<"‘t

ner tenperatusre th itati ower e
mai nt ai ned akly&jfgﬁél% SOE idon 1%0WRW’;’F[ e&% le %esg%ctqa\?gll yase. 15%{{%{[“ es
after 20 cgtrpbmél oto aof irrer tezdpbrtatgge off 4%ethyV. 11 r&f |(GO@acenelle, a
concentrate ydro ric, st pH
reaction mixt{fe to%?‘ nd W.@%ngﬁ%%? ubjsgg‘%p gagﬁPLé?}%‘geiﬁm s .
to deterninéhereto funderi ostiztiog odver N 8Pr]| minutidsuor odbwing- L-thesi ne
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(o))~ The pesul s are shown in Taplg 2T WBLE 2 30 Ml mklf O
hydrox1de solution and, at the same time, the inner
temperature and the agitation power were maintained at
4°C and 1.5 kW/m3, 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 Ne ~trifluoroacetyl~L-lysine and the w/la

25 selectivity (N* isomer (mmol)/N® isomer (mmol)). The
results are shown in Table 2.

|on

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 9872

Precipitatibn of the product during the reaction



" Ex.No. netal hydroxide rate (mol %  selectivity 2 Sodi um

- hydr oxi de 83 97/ 3 3 . Pot assi um hydr oxi de 77

~ 98/ 2 35 4 Li t hi um hydr oxi de 79 98/ 2
Precipitation of the product during_t hgor eaction - 30 - was not observed
in every case and each reaction m xtur&"was in good liquid condition
REFERENCE EXAMPLE 5 5 + To 50 m 'of water was added 18.3 g (0. 10
nol) of L-1vy. e o] ord‘peq.% e t t H
11.0 with a %klgaq%%gugﬁgéﬁf%am hhdse oxI de g%ﬁ%t ?%ﬁ er e%%{i) ed%}&(&rgn

i nner  t enpeWasuite gasid hF[‘élld']CQn teny g (0.10 nol) of ethyl
trifluoroacetate was slowy added 10 dropwise thereto wunder stirring

over 30 mnutes. During the eaction mxture was

mai ntained at pH 11.0 while adﬁ?{%@@%ﬁl gqueous sodi um hydr oxi de

sol ution &nd, at the s@fm;StOl nml (gihewau?rérwasrraddadurle Jang (a0 mgi)t afi on

power wer ey _immi nt aj ne r

respectivel yL Iy ySige n{"H&PE?d%QF’E‘Je‘?Méo@? t?‘%ﬂe esﬂi#gntadg% ﬂéjlﬁtedet hyl

trifluoroacetat g dl.@orwith r at eaNhyakqnmusor lsodannd kydromdded salusijrust

the pH of thgsfgactigyle {p xttgreaho ]inﬁ tggmpgﬂﬂ},}ént oFas 4 bj eqiesl tg HPLC
t

anal ysi s. u the 20 t|o ate
of N -trifl rlgace’%’ﬁ L- P§/SI ﬁ’@hy Strl%uor VRa \ﬁ @E@@Fll vity
(N i soneild (drnopyisé\ it&rm‘eto( numdr) vatsrﬂﬁgl OEEAI\/FBIE anﬂd‘ﬂﬂzeQOVPARA*Tth

EXAMPLE 6 25 di e ) 2 Ha
reaction }tle addltlon’ CEP{e ?Qaét‘?g? nﬁ%ﬁ qﬁ%lhle react I on Xt ure
was added to &Om ma@ @d@p@gr]c@wme?oam Nof acme@us as@dpemg ydeoxide

concent r at edgghftio hlid, a’lCl thendimen ting! | thé NAnhbr 2 tefgdratate anar 30
m nutes, the xture cooled to 10[er .C,__.over 1pou fcpobtalna
a

slurry at pHR8. 0 f‘%’rt\l%?’r%pA) PO¥EL 4y oW EX S taig nda8s ¢ of
a concenibat éb hymlzhﬁprl reapectivele addbﬁj t anidufes ofaftd!te reempletlon

m xture undepest{pei ngq§fHign K VHEB) ettly® "308Goroacetate, 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 Ne-trifluoroacetyl-L-lysine was 75 mol%
and the o /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 (65C) of 70 ml of
water and 22 g of a concentrated hydrochloric acid wunder
mild stirring (0.2 kW/m®) over 30 minutes, the mixture was
30 cooled to 10C 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/m®) in a range
of 5° to 25C over 30 minutes, the mixture was cooled to
35 10C 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.



“of 5to 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 extrenely
~good fluidity, whereas Slurry B was whip-like and, even when turned the
cont ai ner upside down, the slurry qumggt drop down. 31 - In addition,
when the whol e amount of each slurry filtered using a nutsche having a
di aneter of 150 mmat a differenti al pressure of 730 mm Hg, the filtrate
passing rate (expressed terns ti re U|r

obtaining a predeter eﬁdagﬂﬂﬂnt w@pn t%gefig&? £e) aﬁﬁégl é@ur@ﬂ has
shown in Tahlrery 3wasAsfilteads uSing r u Bnusétiee tliamsguraydmdai eafed on

TABLE 5 B 6100 “HA” BB W WRERHT ptSsieg | BF, | 0 15he MG g o

of Filtrate e passingg rrate( s)(exipressed (mn) Ieﬂms of a time2

3 200 2

9 S reg}suretd 5fOfound %lﬂ'}at thé f&ﬁeﬁi gjtc?lenrl]medope y o? SPurry S\ was
consi der abl y flérat®) twas tmgasureds) @sr yshowps m a’lgxblm ch, the sreganksge of

the cake of Suy B, Waster thb syl hararses&éléazﬁag caﬂsga'ﬁlﬁ@%hg ophgeved

with a m croscope, As res cryst lurry 30 a
particle si S6rapmg sht a :’LB@UH@O hz?ogllfiefifrl])ﬁq wgp inifiajed; whereas the
crystals of Slurry B had a particle size of about 20 [err]mor smaller.

Accordin to the pr esent i nve high quality N
-trifl uoagacet yl - basi c am no acid %Aﬁggn be 35 advantageously and
econom cally pr epa+ed—-r~i-A—~a——hi-gh—i-el-d—on—a—conmmercial-scal e.
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 m or larger,

whereas the crystals of Slurry B had a particle size of
about 20 um or smaller.

According to the  present invention, high
~quality N ~trifluoroacetyl-basic amino acid can be
35 advantageously and economically prepared in a high

yvield on a commercial scale.



- 32 - CLAIMS 1. A process for crystallizing and collecting N

~-trifluoroacetyl -basic anm no aci d from an aqueous 5 liquid in
- whi ch N -trifluoroacetyl-basic am no acid is dissolved which
conprises growing the crystals in aid aqueous liquid while
adjusting the pH to a pH value Wthin a range of t he
| soel ectric poi nt of N -trifluoroacetyl-basic amno acid 3 under

neut r al or 10 acidic conditions a¢ ﬁ_ﬁw%enperat ure of 40[err]C or
hi gher. 2. The process of Claim1, whe Ié he growt h of N
-trifluoroacetyl -basic am no acid crystals Is performed while

stlrrlng at an agitati¢gn 0 1 er, 3 ocess
of Caiml or 2, vvherel?n h\é\E% |essgf| r];fé#ro E’r %sa?l %}%%[ aa?lgngec%l_&gl 6 in
the growt h olN*wtriflygrogsetdcbagic basalalrs@n noa d cinpsm gl san20 AQuUERES

process of Jigufd 1, i Orwﬁacﬁ\herw-Ft@ﬂh@&'oaéét%fl—ﬂéﬁwt h afifno ac1d is
N-trifluoroa et SIC mno acid crystals, crystalli Ilon

-b
further per Ye by VH I i FGTPEISA er§VEI8 | o vk SThempro'??égs of
Caimil, 2, &ueous \/\hqurd n whm}e a:dgulsiamg onthe opr Nto a pH value

-trifl uoroac%éﬁ}pam G ac% cryfﬂeal S, (l;? ebfyat al sP r& sep%rfat ed
tJ e

fromthe slurry and subse g) [trate c alned in

crystals is §0™ triflups@agaty ﬁfalfed %ﬁ% #614| cdhol URST ng n@utxzal 3 ©&r bon
atoms. 610 Th@mﬂﬁ@ceérﬁld&fonsa atm altemﬁerat%re 8f D0°C Sor Higheirn ~ the
agueous liquid which 35 N -trifl uoroacetyl basi c

anm no acid is di ssol ved IS a reaction m xture obt ai ned by

successively  adding 2. aThei fprasesaceof c Claimstr wherein the ghawith
f"qggofjs L hfiul d pOnhAF R REadet}AShEsIRBM NOaREhE aNth@dPasi erpliadi ustisng
performed while stirring at an agitation power of 0.01 to
15 0.5 kW/m3.

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 Ne—trifluoroacetyl~basic amino acid
‘crystals, crystallization 1is further performed by cooling
to 20C or lower.
25
5. The process of Claim 1, 2, 3 or 4, wherein
upon  collection of  Ne—-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 35,

wherein the aqueous liquid in which
35 Ne-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 amd and a basic pH adjusting

\\Illll\ \\\I\\ Illl\ \\I\l \\ Il



’_ag*ent whi |l e mai ntaining the pH of said basic aqueous liquid in a range of
.10.6 to 11.4 and the tenperature at 20[err]C or | ower, thereby performng

:the reaction. 5 7. The process of Claim 6, wherein
t he successive addition of the ¢trifluoroacetic ester to said basic
aqueous liquid is perforned over 3 range of 1/4 to 8 hours. 10

8. The process of Claim 6 or 7, wherein the successive addition of

t he trlfluoroac tic ster tto sai d pasic que us socltlL on S erforrred
whi e stirriAGCE oWl SRPHATRIE  ofieor PHes OF( gl  nffdHepuS
9. The procémsndofm Chainangé, of7 16r6 &0 méreaxrdthheartBMeraturéleat

trifluor oacetzb% e%}efo‘%&,tz)gh@péiﬁp ﬂéfgfﬁ%@'tﬁ? Tr%agtxg nole ratio relative

to the basic no acl process of any one of
Clains 1 to 9, wherein the basic amno acid is |ysine.

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/m3.

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.
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