5ESQRIPTICN PROCESS FOR PREPARATI ON OF No - TRI FLUORQACETYL- BASI C AM NO
« ACID 5 TECHNI CAL FI ELD The present invention relates to a process for

preparation of Na -trifluoroacetyl-basic amino acid by sel ec"
introducing a trifluoroacetyl group as a 10 protecting group lmm
chain amno group (NW of a basic am-nojacid. Mre particularly,,i
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[
b

"’

e

useful as a synthetic raw nmaterial foDE3SERPPTKINI ogically act

in a high yield wwth good econony on a conmercial scale. BACKCRGuNID?ART As
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process fog preparing NWwW-trifluoroacetyl derivatives of

ysi ne and
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ornithine, “25 which derivatives are useful as a synthetic raw material for
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(CH2) NH2 CrRoeRaatioms - ofH - Nootriflu@®acerdybasic NHGOERD NE3id- Chiy-
C00 + ROH 2 gelectively introducing a trifluoroacetyl group as

a

10 protecting group into only side chain amino group (N¢)

of a basic amino acid. More nparticularly, it relates to

a process for preparing high quality of Ne¢-trifluoroacetyl

derivatives of ornithine, lysine and homolysine, which

derivatives are wuseful as a synthetic raw material for

15 physiologically active peptides, in a high vyield with
good economy on a commercial scale.

BACKGROUND ART
As a process for preparation of
20 Ne¢-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
preparing

acid, particularly, a ' process for

N —trifluoroacetyl derivatives of lysine and

ornithine,

25 which derivatives are useful as a synthetic raw material
has been

for physiologically  active  peptides, there

hitherto known a process which
trans—trifluoroacetylation of trifluoroacetic ester

by the following reaction scheme, as  described

30 JP-A 62-226952.

(lcnz)n — NH,
CFsCOOR + NH, — CH — 00~ —

35
(CHa) » — NHCOCE,

NEs* — CH — C00- + ROH

utilizes
shown

in



In the above reaction schene, Ris an alkyl group, an aral kyl group or an
.aryl group, or substituted groups thereof, and n = 1 to 6. As this process
utilizing 5 trans-trifluoroacetylation, the above-nentioned JP-A

62- 226952 describes a so-called reactive crystallization process which
conprises reacting a basic amno aci€ ahd a trifluoroacetic ester in an
aqueous solution while vigorously stirring and collecting 10 N
-trifluoroacetyl-basic amno acid which is separated out with the progress
of the reaction. In thelafotheenaboved mractess wWdHeamed,ngR is  an  alkyl

trans-trifluo tylgfi , st g1 uaroacet bas) am.no agid.whigh is
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t he form of 58591895 thenieeforanchike)™ IFde 6his reason, there is a probl em
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progress of tHhB-Aeaction62a2@69b& react i deseiibesre becorgs whi p-do-ealled

cake-li ke, s | an RS, eacl.i acj hi:ties are required i.n
order to sti rp%étg{r’guslc&;‘%éégglcl) a\a{il?%ﬁthﬁts)g?ﬁcigbt&ES @mprrilﬁ%’ ef fF&HY8and
that the reacfi oPa8Hhcedin® i oACidcarmnd ba r sriflupraageticer estiera met had f or
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which after sepawatedi buuo:]vdfeh:d;hd -magiresarUfncuhacf@Iac&Ii@n.S!Jb_quuent | %/he

roductivi ty hat st el udels o AOLHECRfBaed®, PRLBE Y ARERIRg e

froma reactlt’{?%géﬁuor%a‘?ﬁéb’ WPRficult, the fil tNartiraHupropestyy—lfasic

crystal sepaaminog pcighberwhjch t g Wdshined PaPR' t Yhandpthgresdehydr athag

property gse greahly rf‘sducé'rdddtfaﬁ?f Cr&%&rpalltated 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 problems that since a
product is precipitated with the progress of the teaction
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
Ne —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
1S very difficult, the filtration property (crystal
separating  property), the washing property and the
dehydrating  property are greatly reduced, the crystal



separation takes a long time, and the drying of wet cake (wet crystals)

- takes'a long tinme due to shrinkage and dunpl ing formation. Further, there
I-s al so a problemon the productivity, the yield and the quality that
since 5 low quality NO -trifluoroacetyl -basic amno acid containing

I mpurities such as salts produced dur+4 ng@ r-eaction to crystallization and
unreacted basic amno acid is obtained, it is required to perform
recrystallization in order to attain the hi gh quality. 10 Although it can
be envi saged $¢praraiiqrar ttakes taqelca"fg)r ¢irmat i andd threobleping sobveavetoneaky

d t he t ce [ th ys lizati entration
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concentr ol on of the f A ERne tashiflg o u@wagﬁﬁ”y.tiuaa | & 77086 %
based on L-|y&f nethend 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 1is 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 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 vyield 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 1s
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



30 52 nol % based on ethyl trifluoroacetate. Upon this, since the

. resultant NWtrifluoroacetyl-L-lysine has a deteriorated crystal property,
the productivity is inferior and there arises a problemalso on the
quality that the quality is deteriorated due to 35 contamination of
inorganic salts and the like. Wen recrystallization is perfornmed in order
to obtain high quality Nw -trifluoroacetyl-L-1ysine, the total

55 nol % based on L-l1ysine and only 36 nol % based on 4 et hyl
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157amno acid with a trifluoroacetic ester in an
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The object of the present invention is to
provide a process for preparation of
Ne=trifluoroacetyl-basic ~amino acid by reacting a Dhasic

15 amino acid with a trifluoroacetic ester in an aqueous

liquid, by which the above problems can be overcome and
acid is

high quality Ne—=trifluoroacetyl-basic amino

20

prepared in a high yield with good economy on a
commercial scale.
DISCLOSURE OF THE INVENTION
In view of the above-mentioned circumstances,

the present inventors extensively have studied

in order to

25

30

35

solve the above problems and, as a result, found that,
in a process 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
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
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



sol ve the above problenms and, as a result, found that, 25 in a process for

. preparation of NW-trifluoroacetyl-basic anino acid froma basic am no
acid and a trifluoroacetic ester, when the reaction is perforned by adding
a' trifluoroacetic ester to an aqueous liquid containing a basic am no
acid and a basic pH adjusting agent undey a 30 specified condition, the
slurrying (formation of whip and cake) is suppressed even in a high
reaction concentration and a reaction m xture of good |iquid condition can

be obtained Hoddityher ehnde, adtoad thetermanef stiiméng Bigh cacygapy be
consi der ably xedug ditionally, .a 35 high,reaction yield capn be
attai ned and,Nf utﬁ%g‘}%em&%%%ﬁ i zi TSP aci @ ‘}i ng ?ﬂ%lﬂgism teéﬁ?ﬁﬁmkt ure
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property), therepetednginr gpebigh tyield deihiehatrealfsddpent ompletide dbyi ng
property can fe. r}?’e%@ﬁ'&%x}é}mt?oﬁ' gh yield, which resulted in conpletion of
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the present invention. S, 'the present invention provides a process
for preparation of Y, -That|udacet yhebaspresentno ifiGemibd aspfotidess: 41) A
process for pheR&issNg fOM - thrdphugfipacet ¥ - bagd L2y hdpidigm a | c
am no a\(iieqi and .a trh{}:luor_oaﬂce e elster (&/S\;i cﬁ@lc-gtrrpri ?g%@@édaégﬁg aﬁﬁ%
successi val y 310 AP IR}IO%Set i ¢ ester to a basic aqueous 15 Iiquid

containing a basic am ngl)acAd and a ppstéesspH adj usthpg agent YPreparin
concentrati ongat i a ight_.of the,basi.c amno acid. is about 5
to 40 %(w/v;]Nr,e %Y?Iluf/b}e}ogf:%&lhéa unt 5t a @ﬁbffgeé_rglgl veht &ﬂ?’lce amino
mai ntai ni ng 3HE pRngr the txdfluoveadstiui destera mengh ofcotfpréses 1addig and
the tenperat WikcadssBUyor d OWBFiflioRBhEMMCPEIkPEM NGy the Neacti ogey
crystall |]I25 ngﬁ@ﬂﬂ* co%ect.l n@ N -trifluoroacetyl-basic amno cL% romt he
aqueous 11 qui d- At { eFOXHBRact Ron DS (AR pRGilesatkt the BBYge @H
wherein the _%il@@éls'g vegedtli witora otonhbentnaitidruonvacehich est ebtalo weeghbasic
aqueous | i quigk | gh@eaRicedmifh! Gcid! i1 880t 3" 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 an
agitation power of not less than 1/10 kW/ms3.

30 (3) The process of the above (1) or (2), wherein
the successive addition of the trifluoroacetic ester 1s
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.



agi tation power of not less than 1/10 kWnB. 30 (3) The process of the

- above'(1) or (2), wherein the successive addition of the trifluoroacetic
gster is perfornmed over a range of 1/4 to 8 hours. (4) The process of the
above (1), (2), or (3), 35 wherein the anount of the trifluoroacetic ester
to be added is fromO0.5 to 2 by nole ratigo el ative to the basic am no
acid. 6 (5) The process of the above (1), (2), (3) or (4), wherein NW
-trifluoroacetyl-basic amno acid crystals are grown by adjustlng t he pH
of an aqueous liquid in (Ni chhéWw ptadesSkuoobadstey| abasec @nj Nq23ci d3hs or

di ssolved to ra nt heyd | Nw

![ rifl \leI’ oacef{y? basgfl?:efgm noq\zjac gﬁm}‘]&%&et&g %Sa{fgm r?dmtnf?e t%‘ﬁ‘ﬁler frstalg
40C or hi gherdt@nd&romaut by edjustingc theondiHi @fs. an  aguddls Thieyupdociass
of the above (\5hlchl\’ﬂeNe'-f‘rltth)ro%Qt‘!f{flhb%lc'\' “drhirld YYRacety! 31\%% fveg#n nt
acid crystals s per orrre whi | stlrrlnga nagltatlon P

to 0.5 kW 45 (7) TR proce§’§ of tH&€above EIElEHtrI) | an@mtn aft@
the growth of N¢ tmfhubh'uaca@debarémbasamuajn chﬁIll d+30ry{i'hﬂ|e5 ma1nta1n1n
crystallizati S er 0Ql. ] OCor lo é
The process o?zlhaé télﬂgépgqr%e 5‘a ov q:i Of ?1 Li MU aQFc aé%’ré

acid is lysi néonég 1C’Rsprocess for crystal | ZI ng and col lecting NwW
-trifluoroacetyl-basic amno acid from an aqueous 25 liquid in which

N -triflugroacetyl -basig o acid is ved WhICh onpri ses, grow ng
the cr yst;il s in sai d aq(Lquuﬁ"‘?l JUiCEEHR I ag}lﬁst?%"‘? hé pH thereimnddieos

~ the isoel ectrlgropbﬁ t of NW =triffdoronceiydt-bhsieasianiawi n(am@mgr}%ﬁammrls

neutral or ac gltl I a erature of 401C or.. hi gher 10)
The process o ov%gi l%whers'e]?i&ll r%p % gitation O“g
-trifluoroace I Wolany crystals |s

15 (7) The process of the above (5) or (6), wherein
after the growth of Ne-trifluoroacetyl-basic amino acid

crystals, crystallization is 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

Ne—trifluoroacetyl-hasic 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 range of

the isoelectric  point of  Ne=-trifluoroacetyl-basic  amino

acid 13 under neutral or acidic conditions at a
30 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
35 of 0.01 to 0.5 kW/m3.

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



p'erforrred while stirring at' an agitation power 35 of 0.01 to 0.5 kW n8.

. ((11) The process of the above (9) or (10), wherein the pHis finally
adjusted to a range of 5to 6 in the gromh of Nd -trifluoroacetyl -basic
amno acid crystals. (12) The process of the above (9), (10), or 5 (11),
wherein after the growth of No, -trifd ugroacetyl-basic am no acid crystals,
crystallization is further performed by cooling to 20C or lower. (13) The
process of the above (9), (10), (11) or 10 (12), wherein upon collection
of NNO -triflthe oac@r‘plwﬁifaa c oim nd\I“arctrdfhroysaeétsyl bisiccr ysamlmo ar e acid
separated frospddigls.slurry, and subsequently the filtrate contained in the
wet crystals i's washed and renoved using 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 |iquizd i Thahi ghocd -df i fdHeor oaa&g,t@yl - @21 noyAaci d
i s dissol v§d (:li)a rﬁact.i on@? xtur obt ai ned by fsug\ﬁess c} a. 20
trifluoroatet'clest¥PEFQ, LS o IWGLi f H@r%ﬂqgﬁ!s‘] agkq no
acid and ia bearhingH an:i;dustcmta}zsgentryobta\lﬁzaﬁhdﬁ ﬂ.l ¥ NcfrirfRepH @ Erﬁﬁ-g,geépam c
agqueous i 11.4 and the tenperature at or

: L i 000, I B

| ower, thereb 25 (15) The process of the above
(14), wherein the successive addition of the trifluoroacetic ester to said

basi ¢ aqueous liquid is ]erf'phgeq_)rgg@gs r];gl% Oga&‘; £g)0 810 Urgldl 1305, 16)
su

The proc he a ove SSi v tign of
b g

14) or 1?8 &
the trifl ticW UROR 4 15QUest @&ueoﬂ% “ Gt Hhueroacet ylstasic
while stirriamina acidgi cegstais,pothe ofrysttld esget haspdrated 3BrdedV Mhe (17)

Th 1 f th

tri Pﬁgfgiieﬁlé‘}%@ oo %&@%qd‘%& rthely B8 EpafiEd T T 40P o

to the basi CTHtA ab"? dWé( TAB prr&?&‘éecbf ugtye orﬁél oélcohel abavéng 9)1 t o
to 3 carbon atoms.

15
(14) The process of the above (9), (10), (11),
(12)  or (13), wherein the aqueous liquid in which
Ne—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°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 an agitation power 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



5 (17), wherein the basic anmino acid is lysine. In the present invention,
. No, -trifluoroacetyl-basic amno acid is prepared by a reaction of a
t.rifluoroacetic ester and a basic amno acid. Upon this reaction, a
trifluoroacetic.ester is 10 added to a basic aqueous |iquid containing a
basic amino acid and a basic pH adjustigg agent. As the trifluoroacetic
ester, there can be wused various esters including, for exanple, alkyl
esters wherein exanples of the al kyl group are those having 1 to 15 8
carbon atons bacraddedreishyifromt hQl5 ~hoprdpply, inster opyio, relabivteyl toi sheut yl
and sec- bUty|ba§Rﬂbhﬁhoe§%ﬁ55 wherein exanples of the aral kyl group are
those having 7 to carbon atons such as benzyl and phenethyl, and aryl
esters or substituted aryl esters wherein exanples of the aryl or 20

substituted aryl group @i®)tiTese fidcess 6rt b ko c

phenyl andg P”)r\c/)\,ﬁ'g"seé%? l,n eV\I/thf the %g%ggf:ftgf]art\ t@o?h‘ gg?t @ use

of al kyl este k’i}'f éaﬁlﬁ) aﬁ%fglozaf: Bf atons is preferable

and ethyl trifluoroacetdne is partltdrwl arly prefpredﬂny 25 used. ﬂib@ﬁ@lor?

trifluoroacet Ne— ei or; i;nation of two
33 f%érdﬂ?’%tgf—ﬂﬁ?g dnlitlo  2LOne ISresﬁﬁg%%peﬁk/ 'P

or nore species thereo basi c am no aCI 1S re

fol | owi ng genEf3FtieBr mafa @) : trdbluorpaseticy ester - - hesée ei amino
represents anacxrd.egerUpénl tthi6. Fre&iceicw! e 235 tﬁ‘?ﬂh@?@ﬁé‘lé ve RxgFpl g5 are

t hi t I
IO;IQ: neI |n§ pr e (g%%bl%su%gdggﬁct héﬂﬂﬁo?%eg&%ay S%’g{}"éﬁbp& n& hba!?](r;:l‘ ﬁ;nﬁnbﬁ
conpound, D c @m@y@r bm.ucmpﬂ @dgustiingr a@ewpt i cal |y active conpound is

preferably usedfromth gvi e i nt ust ap b|||ty n
addition, fromthe \% oi n)tE\Hg tr‘?flu E'8oﬁétlﬁg Sltg¥cont E%ﬁ? {)

sal ting-out ePPedt g@r t fSt PE%\t i H?C ‘éﬂm&,he DrkeEXBm@&@y aﬂlbybr eeaileaSI y
used as a sal whefremn basampiéd n@fa(th@ d1Rgt t g@@h?r |a§teprtf¥fc%%atﬂé’vlﬁ saﬂ tegith

Pydr ochlor des gxanp esgﬂ%m% Eleaglt W T eyt etz e e
Exanpl es of tREPHRl garipe Bb)éle atmd a| ectbutslal 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 1s 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 1is represented by the
following general formula (I):

30
(([:HZ)n - NHz
NEs — CH — (00" )
wherein n represents an integer of 1 to 6. Preferable
35 representative examples are ornithine (n = 3), lysine

(n = 4) and homolysine (n = 9) 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 metal carbonates. Exanples of the alkali netal
- hydroxi de are sodi um hydroxi de, potassium hydroxide and |ithium hydroxide.
Exanpl es of the alkali netal carbonate are sodium carbonate, potassium
carbonate 15 and lithium carbonate. From an overal | viewpoint such as easy
handl ing, an increase in the ambunt of cJystals 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
concent r at i onaCty&i uGomparadi dis  poefersahlyn yahdoxfoemanthe | iviewpoitty dogxi de

are pref erabl ehand sediuriy dr aflecdislirpart! aul ar lads ghier ableon Fr ogpihe
vi ewpoint of the o rabllh;ty an

t he t he i norgani ¢ bases
preferably us&8FVYR°HHe fof of eéﬁyaquelwsd(iérégxutl th%uchCQBt@buémraboufcoz to
20 N aqueous saﬂ]tuhgmlgpf seffiegm hy@ut;m @?yslfﬁﬂzﬁlﬁgbﬁr agléwj;gd%‘rglrft 3
articul ar e
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concentrati on§parth@ullaaksrc mtederaisdyi ngaagesals rramtie usaaddciigi{@h her%%kj ne
ft ec ition
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nts
exanpl e, orgﬁ% éé &uch as triethylam ne and pyridine can be used as
requi red. 35 The anount Egéimiphes bagi aheH pﬂj ustihseingdesferito B %&% rﬁ an

basi ueous 11 d to
value it rgﬂseéﬂnagk%ﬁ{ﬂ@% O B, | tnor%mcExitmﬁes 3¢ #HEalio) et 1or
t he basic aqué¥ ggoxa &sui @ngr e alkaler metiala rcaxbonatest WaEmmplrﬁsb anfor gagi c
sol vent. The anelof mehyl wehgeragiddie a9l veRidih PHELEbRRIE tl{;%g?é%l??
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concentration,grystaltization can be 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 20 N aqueous solution of sodium hydroxide
(an about 9 to 10 N 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.
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rformed; post-treatment including wastewater treatnent 15 can be easily
-B’:rf:ormed vmpt hout using a harnful organic solvent; and the cost is low. As
required, a mxture of water and an organic solvent may be used. Wen a
m'xture of water and an organic solvent is used as a solvent, a system may
be one 20 where an organic solvent ni-scilfl e-with water and water are
uni formy m xed, or an ununiform two-phase system conprising an organic
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In addition, Peefarmed; agpestrtreatment 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



may be incorporated with a surfactant, a phase transfer catalyst or the

. l'i ke as required. In the present invention, the reaction between
t,rifluoroacetic ester and a basic amno acid is perforned while maintaining
the pH of the reaction mxture at a value within the range of 10.6 to 11.4,
preferably wi thin the range of 10.8 to 11.2-fromthe viewpoint of an

i nprovenent on the yield and the quality. Performance of the reaction in a
suitable pH range is an inportant factor 20 in the present invention .
Wien pH in tha ?@émi ohl oistEg | agent t ban Wated, & paotuxtures eEparateed
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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 s
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 vyield 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 vyield, the reaction selectivity at w /e« —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 (pl) of both lysine and ornithine which
.a're"represent ative basic am no acids have been known to be 9.7 (see
"Revised 4th Edition, Kagakubinran Kisohen |I". edited by the Chem cal

Soci ety of 5 Japan, published by Maruzen, pages 431-434 (1993)). In order
to enhance the selectivity at co / a-posi2ions by selectively protonating
an amno acid at a -position and maintaining an amno acid at a) -position
in an undissociated state, around pH 9.7 is considered to be a 10
preferabl e pH regi on i n lhidhertasedsoalectiicgh pdibats 6DIP26662 steder ilhemnd hat
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SRt on m xererando) enhanses| oo ofselscivenc 40 cancent igbsiemnsZOfh
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i nvention, a r PRNGAIENE ox@fat AMN0L | 8Cigbst at pr ef epasityomsednf r am t he
vi ewpoi nt of tumeligsediatyd ofstite, 2arbaad! t pHI Produst .cdrfdeddl k8 be 2
wast enat en ot r eqbgEMand Ly region in both cases. Although JP-A
62-226952 describes that pH 8 to 11 is preferable for
improving the selectivity at o /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 o /a positions, preferable pH 1is 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 vyield 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



econorry (usually 0.7 to 1.2, preferably 0.8 to 1.1 from the viewpoint of

. the quality and econony, partlcul arly preferably 0.9 to 1.0). As a result,
t.he yield relative to trifluoroacetic ester is inproved. 30 It is
preferable that. the total ambunt of a basic amno acid is added at the
start of the reaction fromthe viewpoint3 tkat a high yield can be insured
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raw mat eri al fl.uoroacetic ester an
5851t10n 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 vield 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
i1s 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



product (detrifluoroacetylation) is prone to occur, which 30 results in a
- reduction in yield. Upon reaction, it is preferable that stirring and

m xing are perfornmed so that reactants are suitably dispersed. However,
since a reaction mxture of a good liquid condition is obtained by the
reaction conditions 35 according to thelgresent invention, such a strong
stirring is not required that a slurry (whip-like or cake-like) reaction
m xture is stirred and mxed. Stirring is erfornmed at an agitation power
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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/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 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 Ne¢-trifluoroacetyl~basic amino acid from the



operability and the subsequent crystallization is obtained at a high

. reacticon formation rate an a high w selectivity without using a | argely
excess anmount of 35 trifluoroacetic ester relative to basic
amno acid (see Exanple 3 in JP-B 6-15514). Next, the process for
crystallization and collection of NW-{6ifkluoroacetyl-basic amno acid
fromthe 15 aqueous liquid after the reaction will be explained. The
aqueous |iquid after the reaction is neutralized or acidified. The aqueous
solution is Aeueewsilieuidrafser dife edactioa phllvheuexplhimdbut 8 or 5 | ower,
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These may be used e one orin 1 ‘on of two or nore species
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at 40C or hi gheidsand sadjust iasg t hydpbchloric  acid and  sulfuric  acid

are preferable. Particularly, hydrochloric acid 18
preferably used (concentrated hydrochloric acid is most
preferable). However, acids to be wused are not Ilimited
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 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 isoelectric point of Ne-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 isoelectric point or while slowly adjusting the



around the isoelectric point of No, -trifluoroacetyl-basic amno acid,

. that i's, a pHvalue within the range of the 25 isoelectric point 3 as
described below. In order to obtain high purity crystals having good
crystal property and | arge size, crystals are grown while nmaintaining the
tenperature at not |ower than 40C, -usgglly, at 40 to 100C, preferably 50
to 90C fromthe 30 viewpoint of the operability and obtai ning of better
crystals, particularly preferably 60 to 80C . A slurry having better
fluidity can pH oboaiamxindy thleowisoglectwiog poinst aWwhehor thesusH | Yof akhst
1/ 3 hour or < piefegabl:y 1 to 3, hougs: | Qnger . ri t hi.s
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the practicability and sodium hydroxide is particularly

20 preferable. The wuse of the aforementioned bases as an

aqueous solution such as about 2 to 20 N 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 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

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



be used either al one or in a conbination of two or nore species thereof.

. The use of preferable acid conponents and base conponents at the reaction
to crystallization steps is 30 inportant in order to produce inorganic '
salts which can be easily di sposed and, at the sane time, increase a %/leh
of Nw -trifluoroacetyl-basic amno acid7due to salting-out effect of the
produced salts. Inorganic salts, particularly sodiumchloride is effective
in salting-out. 35 Alternatively, upon neutralization or acidifi _cfat i on,
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crystallized EHE?H. UFER t h$EITIngo| | nfhiso abant 2omsiderahlgr, supresyg to
about 0 to  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 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, usually to about 0° to

20C  (particularly around 10C) 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 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



] articularly around 10C ) is preferable fromthe viewpoint of the
: gggfgigi lity and ;n I ncr ease iZ\ a 25 crystallized amount. In addition,
crystallization yield upon the aforementioned crystallization ofONVV
-trifluoroacetyl-basic amno acid is expected to be Iabout 75 nol % or
nore, preferably about 80 nol % or nore h8sed on 30 N

a

-trifluoroacetyl-basic am no acid being present. The crystallizing nmethod

in the present invention can be performed also in an inert at._m)sphere
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about 11 usiny’ aktl joacet W-hqlesime sobuti othef sprésemthydinwendton Thes
reaction is peof dimetbdtthapepdit ation

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 10 N aqueous solution of sodium

hydroxide. The reaction is performed at an agitation

power of about 1 kW/m3 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 1s 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 10 N 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) s

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 10 N 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 15C or lower to

complete crystallization. The agitation power upon
crystallization is about 0.1 kW/m3.

18
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power of about 1 kWnB while adding ethyl trifluoroacetate, the amount of
.which'is about 0.9-fold nmple based on L-Iysine nmonohydrochl oride, to the
m xture 20 at approximately constant rate over 1 to 2 hours. During 25 30
the reaction, the reaction tenperature is maintained at about 0 to 6C and
the pH of the reaction mxture is mainggined at about 11 (usually in a
range of 10.8 to trifluoroacetate, the reaction mxture is acidified or
neutralized. The reaction m xture ( about 0 to 6C) is added to about
2-fold nole of a concerMtarmatiwalyochltri c 830 awndentedtedt 8htyQ1r35§}or1c

| at to t ofg et f oage I s then r med
Lo about 60 apoRtuE6r W 0T 10% 30 AL iR BB i, o
hydr oxi de i s @bd eché’ﬁé@'ﬁ)‘oat BHXERER 0)8 el§&on§taadd€tdat etheverezafrtmom 1
hour to adj usmikterepH (aboa,lhouto €35 Htd tan grgq?)pd}gngtg gy al J:é out 1§t§:
?

by.co

F“SQLF'IL“"%S%%?%%%%?%F? KR TR aPh 20 obEBherS Gpote - &FOW an
crystal | i zat i ofystallaveut 0. Nk‘v‘\tnﬁluoroacetyl L-lysine crystals. As
required, the pH is finely adjusted with a concentrated
hydrochloric acid or an about 10 N aqueous solution of
sodium hydroxide, followed by cooling to about 15C or
10 lower to complete crystallization. The agitation power

upon crystallization is about 0.1 kW/m3.

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  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,



- 19 Aternatively, to a concentrated hydrochloric acid (about 60 to 80C
.)'in an anmount which makes the pH of the reaction m xture about 5.5 is
added the reaction mxture (about 0C ) at an approximately constant rate 5
over 1 hour to adjust the pHto about 5.5 to grow and «crystallize
NO-trifluoroacetyl-L-lysine crystals— A80 required, the pHis finely
adjusted with a concentrated hydrochloric acid or an about 10 N agueous
solution of sodi um hydroxide, followed by cooling to about 15C or 10 | ower
to conplete c#heikl|iZatitén. TRe adit atwéw)pomerticuparycr yabaut i zat i ohoi s
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e resulting Ne —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°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



about 5 to 50 % (W w), particularly about 5 to 10 % (ww) is preferably

.used fromthe viewpoint of the practicability) can be used. As the

af orenenti oned al cohol, absolute or water-containing al cohols having 1 to

53 carbon atons, particularly ethanol can be preferably used. It has

been found that washing and removal ef the —filtrate (mother |iquor)

contained in wet crystals with the aforementioned al cohol m nimzes t he

loss of a product and facilitates drying. Since |arge size N

-trifluor oacePydNbasiugonsi wodigind hyglmza:ds_ t@luh@rgﬁggi‘o_ crysdl}| rae);g@ﬁ?h@y
an be obtain o ' h cr al [ e >
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and salts in fhe PiltPat e Cont@ihed Pn ¥/ make regpepsivedyef f ebfitievel yhe
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i i reduyced pressure
the crystars SHTHE pHRSe, POBEudll oooK 2000 mifiulenu: boder pothe  same
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}_hle;glt (r)1é ?rgngf‘?%%%nrllolgde“?gnogﬂfg r@su?‘?%‘?ﬁnt\’ﬂﬁge Y_FOC%IOHC 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 70C and an about 9.5 N aqueous
15 sodium hydroxide solution (164 mmol) was added thereto at
an approximately constant rate over 1 hour to adjust the
pPH to 5.5 (stirring was conducted at a lowest level
(0.1 to 0.2 kW/m®) at which the slurry could be agitated.
Crystal precipitation initiated at around pH 2). The
20 mixture was cooled to an inner temperature of 15C or
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
25 Ne-trifluoroacetyl-L-lysine was 31.4 g (130 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). 7.3 g (30 mmol) of
Ne-trifluoroacetyl-L~lysine was contained in the filtrate
30 and washing solution. The mixture of the filtrate and
washing solution was concentrated to 1/2 weight under
reduced pressure at an inner temperature of about 50° to
80C. After the concentration, the mixture was cooled to
30C or lower to separate the crystals which were
35 washed with 15 g of water. The vield of the second
crop of Ne -trifluoroacetyl-L-lysine was 4.0 g

(17 mmol). The reaction yield (formation rate) was
84 mol%.



adjusted to pH 11.0 with a 9. 5N aqueous sodi um hydroxi de solution (217

. ml). The solution was cooled to an inner 35 tenperature of 0 to 3C, and
24.35 g (171 mmol ) of ethyl trifluoroacetate was slowy added dropw se
thereto under stirring over 1 hour. During the addition, the reaction

m xture was nmai ntained at pH 10.8 to0-1122 while adding a - 21 9.5N aqueous
sodi um hydr oxi de solution (130 mol), and the inner tenperature and the
agitation power were naintained at 0 to 3C and 1.5 kWnB, respectively.
After the addition of ethyl trifluord@@eBLE %as conpleted, 5 stirring was

continued for 20 m nut egouryggy &Peoisaﬁﬁtercc’sﬁgétw&éd lg)'gn?agegf O?QPﬁTgXtWe
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ihe purity was 99% w) or. SOMEr was not Yodi um
chl ori de contemiP %ﬂl Y19% ( @@r oqu )on 7.9y (B® masldition  of  ethyl
Nw-trifluor oatmfhgprbatmtl&e wasiredmg ai e i n dd}mﬁuédra'f@r 3018@s hiik@ites

concentr arad [y Jithed g fonth Bl THEE RS iR T eHoe bk o
of about 50 tBaviggc, g&ﬁder ltchédcoﬁ@édttrlanl owithoet mp«mmtabmmootfedth@
30C or |ower prodegtar aygs t hebedinedal s The cheEg 3§eé{@§ 1& xées
water. The yighgl of t&hel(ﬁ)econ fcrOpconcMI:[artleIil or1c aagl waly\rlr(i‘e?d4 09
to 70C over 1 hour. The add1t1on 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
25 150 g of sodium chloride was added, followed by cooling to
an inner temperature of 7°C over 1 hour. The agitation
power wupon crystallization was maintained at 0.1 kW/m3
(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°C overnight
to obtain Ne —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%).



(17 mol .) The reaction yield ( formation rate) was 84 nol % _

. EXAMPLE 2 To 700 ml of water was added 183 g (1.00 nol) of L-1ysine
nonohydrochl oride and the resultant was adjusted to pH 11.0 with a 9 N
aqueous sodi um hydroxi de solution 5 (1.2 nol). The solution was cooled to
an inner tenperature of VC, and 142 g281.8 nol) of ethyl
trifluoroacetate was sl owy added dropw se thereto under ;t{rrlng orerkfo
mnutes. During the addition, the reaction nixture was maintained at p
10.6 to 11. 4. %0 whil e adding a 9N aqi&AMPIBd um hydroxi de solution (0.7

1C hnd 0.5 tor 1 kW 8. eemacts wal v AT aiAs ddifed PN g"RiE0 TR BEC, ™
4C and 0.5 t , _re ctiyv ) .
et hf/lln triflubrbatefat gﬁoné’?lg'ﬁﬁ)ﬁﬁleﬁgeco@ﬂ ntfg’@ f spsuBant nuvas 1&ljusted the
sane condi ti ots. phhelt.@acté onl/8 X?liltlﬁ QIIOH).Sl-N% aq'ﬁééhgggaﬁggﬂ [II:%l‘eﬁr‘g)c})% e,
diti it s precipi.tat] of the progqu was obt.ai .
(r:ggc!t i :)gnmthgéi(&aﬁtt\l/\% a@lgéd #g}&fgﬁ g™oP ac%ogﬁ et afBd PEF Qcﬁﬂ“&ﬁqr@tﬁﬁd
warmed to 70ef o€ ,1 modr. 15He ®ididilon wasolperobr rettiyt apirdflyoPacdtatée
initial stagewhsar slowlar | ¥ddad ar aHaheRid 1-Her2ld  LhAR:Or agially shoued.
The pH after we ad?llblil on .about’ 6. An ex,trerrelé smal | “gmouimt o
aqueous sodi uh? hTHPFee sAPWRiNgn WBE adWiditioner ethet oreactapy amiséure he
pH of the reawaBonmaintainedt oab. 8pHA 1112 | e¢covdrl.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 0C and 1.5 kW/m3,
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 65C, and a
9.5 N 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/m®, to adjust the pH
to 5.8. The reaction mixture was cooled to an inner
temperature of 5, 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 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



25 150 g of sodiumchloride was added, followed by cooling to an inner

. tenperature of 7C over 1 hour. The agitation power upon crystallization
was nmaintained at 0.1 KkWnB8 (around mnimumrate at which the slurry could
be agitated). The crystals were filtered fromthe resultant 30 slurry
havi ng good conditi on under reduced pre8gure using a nutsche having a

di aneter of 150 mm and washed with 200 m of 93 % ethanol. The separating
property was very good. The resultant crystals were dried at 60C overni ght
to obtain Nwcer¢entyatedicethprdnochjerige cagidt al gsedrhewss anB8int @bt aiPleed was

165 g (total g i ndigat ed | i f ti .
g (total wesltdorhi ndafdt ed chystdlB2atia yl&ilgg( nglrbg; i %r?@{ﬁ%& ino

crystallizati ongéi eld,. hg](r)el nafter. the sane):
80 m of wate¥0%Rs addbish o ¢CendibioRml ) And (- | yéhfe normsegrtochl oof de
and the resul Nantrifhsoradicesyled-1ysineH 11. 2btaided 3 W tfa@ 9.5 Nyggueo

sodi um hyds oxj utiofp., The M xture s cool.ed ta an inne enperature
of 0C, an% 1@% 3"‘?‘%’0 mc;g'I‘t) 8f @[ y TP | Bﬁrg};cetiréﬁélorﬂé%efé’htﬂ'vsmed
dropwi se therwas oominedi i ithe dilérate3andi mashsng Dsoluvipr. he addition, the
reaction m xture was naintained at pH 11.2 to 11.3 while adding a 9N 10

aqueous sodi um hydr oxi de sol ution dropw se thereto and, at the sane tine,
the inner tenperature and the agitati P were maintai ned at 0C and

1”:1, lkV\: ?3, respect i ;/eITo €: () ninmutvm;eﬁz ?earis caaaéﬁt 2000 Ofrg tgqo_ ﬂtﬁ?ﬂo‘lf gaf of
oL 1 o ket bRy RSAAR AN, 1SN B Nl PR,
iat onceTﬁgd(rarQ;‘;iL.BHm ]ﬁ%f‘?e?(ieat&lé. Wl:fﬁhﬁsﬁit aﬂ‘-ﬁerNtaqESMt_Sodiul\nlashyd#ouide S
h%vre:);(i de SOngfSi aﬁmoeévas aﬁgeg@?ggfgto ié}eg:t&gﬁd ar}% Oﬁﬁgé?g?§.ct%ﬂgfeg%?u$§te
over 30 mi nut r adPtht i%n (3dfer mgpoly 20% o eghy! k\kriuoreacetptest
the pH dto S.WaSTl'Edloméyctadﬂedﬁ )d_tr?pwiws thepkas ttguﬁ:!i? L@trligﬁrﬂgt e]@mggag/w e of
othanol . he Tukgtey > Mg ciioe | HAA0R, | "HRDG ekl Mire” was

N -trifluor od@aiffainedy gt n®onefaj h&@ vigs 1525 whiles addohy a( yAN! dq6eoum! %
and the puritgodiam 99 Hedmiaiileor BbRA®SNn (NirciRFREe WashBPitlet egged agd
sodi um chl Or'tqlee Cosr}fn?ent 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 trifluoroacetate, 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/m2® 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

Qf 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
N°-—trifluoroacetyl-L-lysine was contained in the filtrate
and washing solution. The reaction yield (formation



was 0.1 % (ww or lower). 4.5 g (19 mol)(yield 17 nol % 30 of N&
.-trifluoroacetyl-L-lysine was contained in the filtrate and washing
solution. The reaction yield (formation rate) was 79 nol % EXAMPLE 4 35
The same procedures as in Exanple 3 were conducted using the m xture of
the filtrate and the washing solutien @btatned in Exanple 3 in place of
the water charged for the reaction. The anobunt of a - 24 concentrated
hydrochl oric acid used was 28 g. The reaction and crystallization could be
perforned in r'geddwasqiiddmalidi ti on, and the amount of Nd
-trifluoroacetyl-L-1ysine obtained was 19.6 g 5 (81 nol). 3.4 g (14 mmol)
of Nwtrifluoroacetyl-L-lysine was contained in the filtrate and washi ng
sol ution. EXAMPLE 5 To 8 0 nl water waARlel © 0.0 g (110 mmol) of 10

Ii-ll 31/si _nehrmnghydr ochl or Ade aggtﬂibﬁ (rjemibk%a@t Wﬁﬁ}t{adj pp?_ﬁd Heﬁ;iﬁﬁ' 185&330
cool ed 10 n POHLLTERBRR . SRARAR AR 1306y Sane mieyaar cemy) in
trifluoroacet Bxamplgs 3s|was yaddedd dtoppises einteer &t laskdetorsghiningngl (vl 20
15 m nutes. fin addjit i ogpet hergeacghpn m X S intgipned at pH
of 10.9 to 1%2 \/\/r\gviv‘l%;&add;a% a5 N qﬁéousé_d)ngo'di umwrglri%ﬁi d%l{%ol &adéﬁ‘%n'
dropwi se t her&t ORRENtEAted; g]é}’%@@l Orife, agigk Wﬁﬁera%lmlpefﬂmmwisaan@t t ble
agitation posmmevwetfmeuni ovéerned. Bt Bohi® 1azﬁiﬁnﬁ xﬂilélc?kWsﬂE‘irri%% (ﬁr?und
riFruor ot Qe KIBDC T ofie PHRGE GReLROLGRENN a0 ieqdaPk | R4 athe
condi ti on wasliHifTed temperatumsncavere 2magntsined coatcedt r &b eds hytidocb0dr te
acid at roong erlsheti  pH t he hii O 1.0 or, 2% 4 ower.
The reaction m'gr}tjre wg)s \Alle;’}mrrgﬁ égﬁfé%lg;’ Iaandg,gghg. S%H\gca]ﬁ'éou&s)f sédi §n$ N
hydr oxi de sol 4 SnasSHHGRY ¢ REdE R des; sohutighr o¥vafat edddesbnsicantadiust
under an agitthé orplbovter 505 arl k\the8 anetud) RiaaUt esoleel adhusdn t REneH to

et at nert 1 EREe RRIEOPLE Al BRECT (RHRCANAIL whtes " Beitrifreea
and washed wi3%d 19vaghed ovigho, b9 hambl of 1he Sepathanolg piheer sgparativgr y
good. The anmoprdperafy Nw-t ikl uor opaet yl - Lybygi ne obfrgipned wasylp- 8 9 §BS

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 under stirring over 20
minutes. During the addition, the reaction mixture was
maintained at pH 9.9 to 10.5 while slowly adding a 9 N
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/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



rrrml) and the purity was 99 % (ww or higher (N -isoner 35 was not

- detected and sodiumchloride content was 0.1 % (ww or lower). 4.4 g (18
mmol) of No -trifluoroacetyl-L-lysine was contained in the filtrate and
washi ng solution. The reaction yield (formation 25 rate) was 75 mol %
EXAMPLE 6 A reaction mxture (pH 11.8) B&ving good 5 liquid condition
obtained in the sane manner as in Exanple 3 was added dropwi se into a

fl ask cont ai ni t of water at 50 to 60C . During the addition, a
concentrat ed %ﬁgp ¥ ori dtaci d wé@”@addedpcﬂopw gften thetheame tadeitover

0.5 hour V\/nllwamldlyostlrrdrng (abwepd 10 CpHe KW nB)-nane i he qjagf th8
solution in t ne{ and &e nner tenper %ure re nalntai neé at 3 fo 6
and 50 to rlg@pé‘ggpg 7 ﬂ&ﬁl yWag sg ghtodhounther solitiom wagieous
sodi um hydr oxwdemedl uto orﬁﬂi@s add@b X 0 ricast §d’¢ﬁuﬁﬁ h d?oicﬁe" sbio
mxture was cg %e‘jatcgi?i” nper 5te eratur%of about e crystals
were centrifuge Sashdd wifth BPRRO%IMAEE Yoy, ot TH& §epaﬁtat|?¥g
propigty vva?%%lﬁiyt@gbdpoz‘ffggﬁf)urﬁ 20f kw??eérgvlaz;)r)@&cahmuﬂeslr Y80 n@djgfr,rglr ned
was g Mo purhky 0 ) g -1:S

was not 20 de lee I%ed tang@s CEP%rlggﬁ%:onrtlent A C86%2’% r%/w r).
The crystalli i‘? G EI o fB mANsh  TRALN éiréﬁd yfl”él dtl’Wets ¢£mnﬂr%ure

EXAMPLE 7 2|5 q\tedrgoght of Tt ecrymlsadd,eeke'zdoc@ng-lfdgéu nTE@llf)o Washbd' y@igtr}p
nonohydr angde t r£s wa j ust to p

aqueous ggjal urg h%é‘rg(% dgg sfl éﬁl%& ThZ”fﬁ %J%? cé’SPBSW’b éﬁ?sl nY&ry
tenmperature SAOBC anldes. %Tngu(lttloofmoN)’-dsflfbnMacetylHLmbysnmet aitftaﬁibd!\/as

sl om y added wla@pVMBSE gndesd stmﬁbl)ngargyerthgo deﬂ?&'t ew gl ng dddcf“ on,
t he reactlon m@ mai nt ai ned at |Ie s di ng
a9 N aqueous SOdI u yfﬁ'od&?rde Wag ut igh a‘ilﬁFecﬁ? th@n anSodiuge, Chlﬁéldehner

tenperature AMMLERE ayiasat iloh pbvetwvene 36 nigwémi nedhal 2ryetAlGzapmb0. 5

to 1 kWn8, rngpfc@aé/ejfy lbp m nutes after conpletion of the addition of
of a concentrated hydrochloric acid was

ethyl trifluoroacet ate_%h
added all at once to th l\ﬁhl p Examplecactinglicatest ureas o follows: Since

formation N* —trifluoroacetyl-L-lysine was performed
outside the range of the present invention (pH 10.6 to
11.4), the reaction mixture became whi p-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 20C. This  solution (pH
10.4) was cooled to 4T 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 5C. 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



26 dissolve it. The pH after the addition was 1.0 or | ower. The formation
.rate of N -trifluoroacetyl-L-lysine was 63 nol % The solution was war ned
to 65C , a 9.5N aqueous sodi um hydroxide solution 5 was added at an

approxi mately constant rate at an agitation power of 0.2 kWnB over 20
mnutes to adjust the pHto 5.5 The spfut+on was cooled to an inner
tenperature of 5C and nmaintained at that tenperature overnight. The
crystals were, centrlfuged and washed with 10 19 ml of 93 % et hanol. The
separating pridpRessibleas (aékgr gdedt Tok athmintresctios;, the pH of the
(LT fluor oaceiedction ysineral alvord  gRmiddnl QobRfeoL) aBG)(Ne jBULiLy vas
99 % (wW w) or er (N -1soner was” nog and sodiu chI

content was OCH 3’@\%? Nor MIZHEFe Ate EHysﬁaI Wﬁ&atﬁllﬁﬁiredS m@m waduzad

mol % This Expmzjs@rendugﬁiges @s riiglskhes: h§lhitge o odiRhbed ofy

-trlfluorc?geé%% t $ine was a?erforms\d out Sh?‘grthe range off %e present

i nventi on 119%%St8the r¥EEE | onVAP e Bathne Z\Wp | mke. of
However, 20 sWﬁt@‘ t asdopkr it indnsof 0895 y%t aétlhaamll dn attdscadddegdt i OTSm&\@r e

perfor rred acogli Bﬁyét%ltgﬁ— Bﬁﬁfn%@ iz ta| ne Blk ltghéhg ?agg{lg SI ne

h ood ct.yst ro co
C?]\\//:DRQRA‘QI]'I VE E*;@é{a\r/@g@rﬁ 350Vaﬁ 198. wateT &nd rm@ tmg(o snymtmﬂs) ofware

aqueous sodi umdmdnﬁahrngd sohtit i G°G n ao&&@ﬂl egﬂt CYﬁdrndré@ﬁ"lcﬁeh@Sk dx‘ﬁ]thI a
t S gl.sSsol v

ggd(rjrloﬁothzgﬁoc %?I Ii{e( fogn)%ﬂ:ﬁ‘%% q?m% Vol ﬁtl(#ry 1(5 IHP vva or‘“e%}h%nﬁ C

and 71.1 g (o:%tﬁiﬁ ) h@fd eahy purttiyf | oér odd et 4t e(wiws) r apiddl y addeer t haidt o

under Vi GO OUst ksl [ | S6nfetR 1 BE) - 185t etnide £5 addiy, /Ibq‘??nuée/ﬂcfg Jion St%{“ ng

this was
whi | e mai nt a'ﬁ gg the aro% ZE'C mmopg I}§1e mol%)

Ne —trlfluoroacetyl L-lysine as a net amount. In add1t1on,

15 13.7 g (0.06 mol, yield 11 mol%)
of Ne ~trifluoroacetyl-L-lysine was contained in the
filtrate, 9.8 g (0.04 mol, yield 8 mol%)
of Ne =trifluoroacetyl-L-lysine was contained in

the water washing solution and 4.7 g (0.02 mol, yield 4
20 mol%) of Ne-trifluoroacetyl-L-lysine was contained in the

ethanol washing solution. The reaction yield (formation
rate) was 63 mol%.

EXAMPLE 8 AND COMPARATIVE EXAMPLES 2 TO 4
25 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 4 N aqueous sodium hydroxide solution.
After cooling to an inner temperature of 4C, 7.11 g (50.0
30 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
adding a 4 N aqueous sodium hydroxide solution and,
35 at the same time, the inner temperature and the agitation
power were maintained at 4°C and 1.5 kW/m3,
respectively. Fifteen minutes after completion of the
addition of ethyl trifluoroacetate, a concentrated



inner tenperature at process, a whip-like product (pH was precipitated from
.the reaction mxture and the m xture becane in a condition where m xing by
stirring becane 27 inpossible (after start of the reaction, the pH of the
reaction mxture was gradually lowered to 8.7). Finally, the reaction

m xture at pH 6 was filtered under redu@&d -pressure using a nutsche having
a dianeter of 150 mMm 5 and the crystals were washed with 200 ml of water
and 150 m of 99,5 %ethanol in this order. Since the crystal property was
bad, it took DYEBEE (iﬁrlpongeracﬂ‘ér f Wasr at | cafldadd wastt ng. Fdpstesul ttheg

crystal s wer eresegigummiiteseatt SYH oyer p@hthé omisififd Civ%Ft qglregkﬂgd %QldThe
cake was shrank,to qi,ve a dr Lgrrp n‘ggtfaﬁ.resultar& crystals 'had a purity of
93 % (W w) anauQJ%i:ggr A ]é}c) nol@ 18nt $00f detssmingn the, ({prmatiea
cont ?: ned 47r8tg (0.0%0 m‘rDIN‘:'—Wiéllud)réﬁcemyl%-Qfségél' and ghe (wo/a6
-trifluoraace ksl ysi ne a: no L\ nvaddition, 15, 13.

nmol , vyiel ?ﬂgé%ﬁ%&‘l’%gf l\m"?t r ilgﬁ%{r}S?oag%ﬁ)l—)m ysilﬁgn\ﬁgs cg?mam'gd i ﬂ‘%tehe

filtrate, 9.8rgsydsoarepshoyneind Bahleld) of N -trifluoroacetyl-L-1ysine
was contained in the water washing solution and 4.7 g (0.02 nol, yield 4
20 nol %9 of NW-trifluoroacetyl-L-1ysi nﬁ%ﬁg ontained in the ethanol

[

washi ng solution. The reaction yield (f n rate) was 63 nol % EXAMPLE
8 AND COVPARATI VEEXAMRLES 2-TO0 4-25 To 37 5 m of water was added 9.13 ¢

(50.0 I of LPxyNbR@donohy chipgr-h@e;snd t he, resu : adj ust ed
to a p??d)leq er m negopfipyaise (p_l-l%{g. Ogggghﬁ&ﬁi% 0 %Uo/%io.sg?e\%d%??a 4 N
€r 'coo

aqueous sodi um hydroxi de sol ution. ing to an inner tenperature
of 4C, 7.11 g (50.0 3Q nnol) of ethyl trifluoroacetate was sl oW y added
dropwi se theret oComiBx.&tirridg-Gver 301fi nutes. During88K&2 addition, the
reaction mxture s, ggifitai ne t he rnedet erm ned pH 13.0, 12.0,
11.0 or 10.0) whi I!\% "addi ng a 22 aqueou§4sodi um hydr oxi 8é9gol ution and, 35
at the sane tine, Exh® inner terdpelature 88d the agitati of84/power were

mai nt ai ned at 4C 5 kW nB, especti.yely. Fifteen m s after

Toml ot e ot 4 eth Ex>y 10.6 6Y oYl ¢

In addition, at pH 10.0, a whip-like product was
20 precipitated during the reaction and it was observed that
a slight amount of ethyl trifluoroacetate remained.

COMPARATIVE EXAMPLE 5

To 47.5 ml of water was added 9.13 g (50.0 mmol)

25 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
4Cc, 7.11 g (50.0 mmol) of ethyl trifluoroacetate was
slowly added dropwise under stirring over 30

30 minutes. During the addition, the reaction mixture was
maintained at pH 9.0 while adding a 4 N aqueous sodium
hydroxide solution dropwise 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

35 completion of the addition of ethyl trifluoroacetate, a
concentrated  hydrochloric acid was added to adjust
the reaction mixture to pH 1, and the mixture was quenched

and subjected to HPLC analysis. It was found that the



addi tion of ethyl trifluoroacetate, a concentrated 28 hydrochloric acid
-was added to adjust the reaction mxture to pH 1, and the m xture was
gquenched and subjected to HPLC analysis to determne the formation rate
of Nd -trifluoroacetyl-L-lysine and the a, / a 5 selectivity (NWisoner
(mmol )/ N isomer (nmmol)). The results ape shown in Table 1. TABLE 1 10 15
Ex. No. andpHFormation co /aSelectivity Com Ex. No.rate (nmol% Com Ex.
213. 01688/ 12 Com Ex. 312. 06499/ 1 Ex.811. 08394/ 6 Com Ex. 410.06089/11 In
addition, at fsmation aratd p-ofi k&priviiilnorometyPLHyemei twaed 2iri pglg he

reaction and add waghebseyved t i ghty.ano. f ethyl .
trifluoroacetate Eﬁmal neg. %dCO\/%%E%%Ii \EI}"EX;%PLE %8#%??47?@ DAY wat$9mshs
added 9.13 g @%’@9 n¥8f) 098850f L-1ysine nonohydrochl oride, and 2.6 g of
sodi um carbonate and 4.2 g of sodi um hydrogencarbonate were added

of ethyl 111 {1 uoroacetate vas i SAMBHBSAOATBpMSe Under stifring over 30
30 minutes. During the BadBfidnmlt bt weaet i aasMaddede NMes §W50$(ﬁixﬁ%cli}’ﬁ {JH
Che same | mor the” TyHrH e B dEhioRde P %Ed ¢t pEreiitaRt e wes
mai nt ai ned éldJﬂét%d_ tos MrrBll-loesp(éﬁthi ved y. 4Ni f tagereoms nutblsalaf t aret3b
Py ool ogg 2%?;%’3%5' L%‘ﬂ‘@‘é“{‘ge%‘}"ﬁ‘i r "f hré'pétgéi?.; or %CJ?EQ?%’% e
the nixture was goernched! ARBESubFRPEEALYLS HRL c4dnal ysih. 8 t(3h8 famed) t hat
the 29 5 10 df5 20etddyl trifluoroacetate was slowly added dropwise
thereto under stirring over 30 minutes. During the
addition, the reaction mixture was maintained at pH 11.0
while adding dropwise each 4N aqueous alkali metal
15 hydroxide 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
completion of the addition of ethyl  trifluoroacetate,
a concentrated hydrochloric acid was added to adjust the
20 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/a
selectivity  (N¢ isomer (mmol)/Ne isomer (mmol)). The
- results are shown in Table 2.
TABLE 2
Ex.No. Kind of alkali Formation w/a
metal hydroxide rate (mol%) selectivity
30
9 Sodium hydroxide 83 9773
10 Potassium hydroxide 77 9872
11 Lithium hydroxide 79 98/2
35

Precipitation of the product during the reaction
was not observed in every case and each reaction mixture
was in good liquid condition.



- [ % and the a. /a
formatlon rate of Nw -trifluoroacetyl-L-lysine was 29 nol
sel ect|V|ty (Na, isonmer (mmol)/N isonmer (mmol)) was 65/35. EXAMPLES 9 TO

. To 37.5 n of water was added 9.13 g (50.0 mml) of L-lysine
iénohydrochloride and the resultant was adjusted to pH 11.0 with a 4N
aqueous al kali netal hydroxide squLlososhomn in Table 2 in each case. I
After cooled to an inner tenperature o 7.11 g (50.0 mol) of ethy
trifluoroacetate was slowy added dropmnse thereto under stirring over 30
mnutes. During the addition, the regg 2ture was nai ntai ned at pH

. whi | e addi ng dro se eac 4N a ueous al'Kali metal hydroxide
gél Stlonl and, at '?he sg&rﬁﬁ 3 Wﬁtfé”r waenpdded ul8.3argl (hdOagnalat bbn

power were rmLﬁt)&mned mbnoﬁ(‘}d%dhlbr%@wdﬁﬂ eRPecbiNehdt Lwadl % §53 ter

conpletion of,_.th t f eth rlfluoroacetate a_conc entr
hy(rerochI oric aézl giadd ]Po aad}j sﬁ AANEORY Sodipa r}é‘é@m)@demsqlutl@mo 1

and the re¥ul Af ﬁﬂr WaS)olede tat ednt omﬂhc attahy@raa;ug@t ﬂgfe\r/m@e t2§|2 ivi Ly
)t n e c

(o (1) WO, 16 hobeREP X BhERALT I o lorrap 60

TABLE 2 30 %Wﬁ%d rﬁtﬂkalu ot matirsingy /evemet8l  miduoes.de Daﬁreng

(ol % sel ectthe t yaddiSiadi, umthg dr eedcdtoB3 RiFtdire 10wRat aﬁﬁ%ﬂi‘f&ﬂ)ﬁ ro d(j)“ .

t ft roduc
he react | on s WoUCoARibE, Fidtolibe) €a00 Nntaizeds - sadidmn Hidromde vas
Itrr}eg(r)ggcliqusp lugian + ps4, at30theExaam5E titheSo the minredr wﬁmp?ﬂﬁ%r@gg&% tlgdB
hi e sul t.an S
g (0.10 mol) gfe L-4 %aﬂ%nmnwpc e, Marfd o 4

co to
;‘r)] Pﬁnérl ?ew' %Bat uﬁ purl ,zgozgesspgc@ ¥ely( 0. ﬂoé'rmmfz&te@t hyafttenflmmnplan:mimte
was sl owy adlfed thir omdditidheraft 0 ethger GiiffuorBac@sRe, 303 M Q&S PHEd NI
hydrochloric acid was added to adjust the pH of the
15 reaction mixture to 1 and the resultant was subjected to
HPLC analysis. As a result, it was found that the
formation rate of Ne~trifluoroacetyl-L-lysine was 75 mol%
and the w/a selectivity (N* isomer (mmol)/ N° isomer
(mmol)) was 99/1.
20
EXAMPLE 13 AND COMPARATIVE EXAMPLE 6
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
25 water and 22 g of a concentrated hydrochloric acid under
mild stirring (0.2 kW/m3) over 30 minutes, the mixture was
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
30 the reaction mixture under stirring (0.2 kW/m3) in a range
of 5° to 25C over 30 minutes, the mixture was cooled to
10°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
35 upside down, the slurry did not drop down.
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



the addition, the reaction mxture was nuintained at pH 11.0 while adding
,dropvm se a 9 N aqueous sodi um hydroxi de 10 solution and, at the sane tine,
the inner tenperature and the agitation power were naintained at 4C and
1.5 kWnB, respectively. 15 mnutes after conpletion of the addition of
ethyl trifluoroacetate, a concentrated tlydrochl oric acid was added to
adj ust the pH of the 15 reaction n‘ixturé)’ to 1 and the resultant was
subjected to HPLC analysis. As a result, it was found that the formation
rate of N -trifflk ac |y e % .and,the w/ selectlwty
(NW i soner (mﬂ/ZLﬁe% i%iém% (rrsrd%%l & ?@g&i ¥ EXRIBSE 1 time
COVPARATI VE EXEfBHE ord@h*gammg heasarm‘edatﬂ!mmrmsl i rarﬁxanpl eog ahe
reacti on m xt fifler 0%§I NRdas r ,340 t ti xt ure
added to a m a@?g ?\# of ‘%&P a§ %@O%t eir}{ear’llr&%%g ggoof Wa?at ed
hydr ochl ori c JYun er aLHRY (the; ﬁ}urrrg' (wag Mmﬁdom a0 rmm;nhes ,whiie
m xture was somlmh avitBCaoygatulah t pH 6.0
(Slurry A). Separ ateglty, afterl%?o n Qgﬂe S\g%lce&rﬁgfrllnwgi éﬂglfa)éeg' concentrat ed
hydrochl oric acid were added to 340 g of 30 the reaction m xture under
stirring (0.2 kWn8B) in a range of 5 tTABISK Pver 30 minutes, the m xture
was cooled to 10C over_1 hour to obtain a slurry at pH 6.0 (SI urry B).
Slurry A had extrenely good fluidity, V\?er@gs Sl urréq)ts vvas Whnip-1i ke and,
[

even when turned the container 35 upsi t he Spuk X5 6di d not dr op
down. In HHdition, when the whol e anmoun IBrfIéaAh sl (MnyryaB) filtered using
a nutsche having a diranmeter of — 150 mmrat—a—different+al—pressure of 730 mm
Hy, the 31 filtrate padinigofate (exprBdtentei passings rafe@)time required
for obtaining a predetidtrateetimhnount of the filtrate) was neasured as
shown in Table 3. As—+egards Slurry B, after the slurry was released on a
nutsche while 5 scrapin O(Wth a spatula he filtration was initiated.
TABLE 3 10 Ex. 13 Com 6 (Slurry A (Slurry B) Amouht of Filtrate

passi ng rlé e(s) 200 5 12
300 9 65

It was found that the filtration property of

20
Slurry A was considerably better than that of Slurry B.
In addition, the shrinkage of the cake of Slurry B was
very large.

o5 . The resultant crystals were observed with a
microscope. As a result, the crystals of Slurry A had
a particle size of about 100 to 200 tm  or larger,
whereas the crystals of Slurry B had a particle size of
about 20 /m or smaller.

30 According to the  present invention, high

quality N ~trifluoroacetyl-basic amino acid can be

advantageously  and economically  prepared in a high
yield on a commercial scale.



filtrate (m) 15 100 200 300 2 3 12 65 20 25 30 5 9 It was found that
the*filtration property of Slurry A was considerably better than that of
Slurry B. In addition, the shrinkage of the cake of Slurry B was very

| arge. The resultant crystals were observed with a mcroscope. As a
result, the crystals of Slurry A had- agparticle size of about 100 to 200
,umor larger, whereas the crystals of Slurry B had a particle size of
about 20 I mor smaller. According to the present invention, high quality
NW-trifluoroacetyl-basic am no acid ca@LQQMSadvantageously and
econonically prepared in a high yield on a cormercial scale. | J* 32
CLAIM5S 1. A process for preparlng N -trifluoroacetyl-basic amno acid
froma basic anino 5 acild &d a triflprocessetic estdorwhi ch conprémsasng

adding _ succeRs -yeiffudrddcetyLagace! Eﬁuﬁéte dig 2 128 ¢ aduapuge | Lihg

cont ai nin bas no acid asi c adj usting age
concent ra? on@ \M‘ﬁ’ a8 t bl %Pgﬁ?tlcof eﬂfﬁé‘ ba%hlfl}hmcr%nmaﬁﬂsl s aeiﬁbng 5

to 40 % (W v) suetedsivelylO 40 thﬁlm}oaaseug,f ﬁesﬁ:@?; g&@ sq] Vepdgivhi |a‘é‘1ue o
trrﬁlanzglrrgiapgturg Hzgénggﬁlﬁg;eouis Igcgly Blglllrfl?)rr’riaf'ig:F ﬁ%&reﬁctl ﬁlc anHﬁ
crystal | i zi ngadhtsting | egentg athva - toontentratacet yat- bwhm:h aai ntotati evdighm t he
agueous of the basic amino acid is about 5 to 40 % (w/v) relative
10 to the volume of a charged solvent while maintaining
the pH of the aqueous liquid in a range of 10.6 to 11.4
and the temperature at 20°C or lower, thereby performing
the reaction, and crystallizing and collecting
Ne ~trifluoroacetyl-basic amino acid from the aqueous
15 liquid after the reaction.

2. The process of Claim 1, wherein  the
successive addition of the trifluoroacetic ester to the
basic aqueous liquid is performed while stirring at an

20 agitation power of not less than 1/10 kW/m2.

3. The process of Claim 1 or 2, wherein the
successive addition of the trifluoroacetic ester is
performed over a range of 1/4 to 8 hours.

25

4. The process of Claim 1, 2 or 3, 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.

30 5. The process of Claim 1, 2, 3 or 4, wherein
Ne~-trifluoroacetyl-basic =~ amino acid crystals are grown
by adjusting the pH of an aqueous liquid in which
Ne¢ —trifluoroacetyl-basic amino acid is dissolved to
a range of the isoelectric point of

35 Ne—trifluoroacetyl-basic amino acid *3 while maintaining

the temperature at 40°C or higher under neutral or acidic
conditions.



15 liquid after the reaction. 2. The process of Claim1, wherein the
sucéessive addition of the trifluoroacetic ester to the basic aqueous
liquidis performed while stirring at an 20 agitation power of not |ess
than 1/10 kWnB8. 3. The process of Claim1l or 2, wherein the successive
addition of the trifluoroacetic ester— ig3 perforned over a range of 1/4 to
8 hours. 25 4. The process of Caiml1, 2 or 3, wherein the anpbunt of the
trifluoroacetic ester to be added is from 0.5 to 2 by nole ratio relative

to the basic ami no aci d6.30he piteeps ooesElaim Coai Whkredn Bhe' flow‘t‘ﬁero in
N -trifluorogecel 1.C ino acid crystals.are gro by, adjusting the
pH of an awegﬁ;ﬁ%@@%ﬁ%&}]{b@ﬁ% Noamtlﬁpfl L?&l@ac yﬁ)ﬁ\gﬁsi dSamibRyTaemadi s
di ssol ved to Wwhileingtirsing hati soel agitatmmpopotvesf o5 WM to 0.5 kW/m3.

-trifluoroacetyl-basic amno acid 3 while maintaining the tenperature at

40C or hi \gljﬁer under neutral or acidic conditions. 33 6. The process of
Caimb5, wherein the grdw AN6 Drpgess i of udrletimet §1 -asasbc awhereiaci after

crystals is pehéornmegrowtth| e sifi rri Ng—@fifaiorRBicbfyI-BAsROVET 28fin- 01 %&ﬁ0-5
kWnB. 5 7. T? q5ess IQf t?llai m.5_or .6, \%/ne{ei nafte t he glir)owth o, N
-trifluoroace §Y a%i c A6 2t dMer Y8t altyl Ret st ReTiormedon 7%  Geekiag
performed by E@o?@ﬁg O JOM®T.or | ower. 10 8. The process of any one of
Clainms 1 to 7 wherein the basic amno acid is lysine. 9. A process for
crystalli bng and col |l egti L}%ﬁ NW-trifluqgroacetyl-basic amno acid from an
aqueous 15°1iquid in whPch - PFP¢8SFor OAc WY - e c OAni Gleimsi dli sto 7,

di ssol ved whi ethereiprilsebagiovinino heidriystydigel N said aqueous liquid
while adjusting the pHto a range of the isoelectric point of N
-trifluoroacetyl-basic amno acid 3 under neutral or acidic conditions at
a 20 tenperature of 40& oA hi phesessl0.fdthe prysedlzioig O ainth 9, coedsteng t he

0 b fil i i Loy cr S i erforned
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dissolved which comprises growing the crystals in said

aqueous liquid while adjusting the pH to a range of the

isoelectric point of N¢~trifluoroacetyl-basic amino

acild *3 under neutral or acidic conditions at a

20 temperature of 40°C or higher.

10. The process of Claim 9, wherein the growth
of N« —trifluoroacetyl—basic amino acid crystals is

performed while stirring at an agitation power of 0.01 to
25 0.5 kW/m3.

11. The process of Claim 9 or 10, wherein the pH
is finally adjusted to a range of 5 to 6 in the growth of
N ~trifluoroacetyl-basic amino acid crystals.
30
12. The process of Claim 9, 10 or 11, wherein
after the growth of Ne -trifluoroacetyl-basic amino acid
crystals, crystallization is further performed by cooling
to 20C or lower.
35
13. The process of Claim 9, 10, 11 or 12,
wherein upon collection of Ne—-trifluoroacetyl-basic amino
acid crystals, the crystals are separated from the slurry,



11 The process of Caim9 or 10, wherein the pH is finally adjusted to a
range 'of 5to 6 in the growth of NW-trifluoroacetyl-basic am no acid
crystals. 30 12. The process of Claim9, 10 or 11, wherein after the
grow h of No, -trifluoroacetyl-basic amno acid crystals, crystallization
is further performed by cooling to 20Cgqr Lower. 35 13. The process of
Gaim9, 10, 11 or 12, wherein upon collection of NW

-trifluoroacetyl -basic amno acid crystals, the crystals are separated

fromthe slurepd - Qubsmmbrmlljasequlwt I fllth@tefl I tbﬁtgm@gnt aimed fiyp t hgapet
crystals is nd.re | cqhol .havin to 3 arbon
atoms. 5 14. W%igg%r gcgsss %gggal n%rgp ?Sm% %8 1‘?5613 1%'9 hebedi n @Wélgaql]leous

liquid in whi &p 3 Nearbary iatpms: oacetyl -basic amino acid is dissolved is a
reacti on m xture obtained by successively adding a trifluoroacetic ester
to a basi CSaqueous quUirJrg containing a basic amno acid and a basic pH
adj usting 2agent while 8t ntldieni BEOEass pPf ofClamd basi@, addeodg® o quidd in

a range of 10whdreidl. 4 andghéhe tenpgreduy e at 129Gdor IOWEH:l t her
performng th _@gﬁﬁ <?r % quaﬁThe process of. ?(glgm 14 rein tﬁ‘keh\/iCh
successi ve additi-oh & P@EY tor o TR eSCH t dSsai le ¥ed agiSeoud
liquidis perf@ﬁlcifédnovemlatuaenge obtaihdd t ob hosusces¥ivdly: Theldingcesg of

Cl aim 14 or 151r FIVSH, e SSi addjtion t he oroa etl
ester to @ lbﬁe?l cﬁggﬁfed; F%?l on\tlﬁ)s pe?f ornme b‘%’j hi | eé(ilt“%r

agitation 1% I%sggﬁfﬂﬁn amipo K\, 2pdi17a Thesisr oobss adﬂueitllagm
14, 15 or 16, aghet ei whitdie mamuatinofg thﬁlérleuoro@aC%tai& epasic t Qd %oﬂ%ded

The process of 519, ohe bi " Eemd B335 08,00 SR Mt o 1«

| ysi ne. or lower, thereby performmg the reaction.

15 15. The process of Claim 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.

20 16. The process of Claim 14 or 15, wherein the
successive addition of the trifluoroacetic ester to said
basic aqueous solution 1is performed while stirring at an
agitation power of not less than 1/10 kW/m3.

25 17. The process of Claim 14, 15 or 16, 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.

30 18. The process of any one of Claims 9 to 17,
wherein the basic amino acid is lysine.



