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SPECI FI CATI ON METHOD OF PRODUCI NG OPTI CALLY ACTI VE
a- AM NO ACI D BENZYL ESTERS 5 Technical Field The
present invention relates to a nethod of producing
optically active a-am no acid benzyl esters.
Background Art 10 Optically active a-am no acid benzyl
esters are conpounds useful as chemcal raw nmaterial s
or nedical agricultural chem cal internediates, and
as the production nethedetiereafiont here is known a
method in which an optically active a-amno acid and
benz | al cohols are reacted in the 15 presence of an
QL Qo PHepiC BIFO B CAdily ARTIYE ardtliP ASIERANIY L ESTERS
condltlon whi | e dehydrating azeotropically (see, for

exﬁgghgta nggeﬂ§tent docunent 1). This nethod,
oblem that a-am no acid benzyl

est ers dlfhehpgﬁs‘%‘)‘btt iledEnpien thgleannoto abeevbtchpfierkoducing

side calls9 &ecers sakndho MOG essesl togather with 20
the esterification. For solving such a problem a
met hod has been devel oped in which the
alFARKOdedBE i Meld reaction is carried out in the

?bs ence pitiexyye I’tacﬁﬁvlen oct-ﬁilﬁ‘lrﬂi eselc ?eﬂfylhysdirt@%is n§§e
e, sPaf ogument .
%ﬁﬁﬁﬂfﬁﬂﬁse%égﬁﬂl Ss £1 %1als or ?$ﬁ élpect

not 1 ndu I‘Ia ysalsacory
of2GFENYTUDEL [GheméaRl dbeiarasdiafeIP-amaNgs 20@cpzzzﬁmsdon
[Dlrmm‘thpatU’EHEredﬁgl_UﬂMe ik k'lnov.(ﬂ% médRI8 indzhickb5iH dka.Qley
a%g: ]E#\“B ent iLnven r ha
i I’]VGSIQI‘§ BEd“g:a T?Etlh qugg glg{g UC nare g étieids in ¥§e
adth e\?snaeaﬁ]%oaﬁr&%%wnte@t @% aﬁﬂﬂwn&swor@aém@ressure
ammwm@5mbmawhiyeﬂehpdraﬁmﬂgiiubﬂﬁbpgeheﬁ@eséerw%r@@hm@me,

r%st-bgeem %fc%ﬁé% Wt hTﬁpg%e\%%bd ﬂ@uév%rSUﬁgg &S¢0 em

pr%%ress of racem zation carryi
& %reaé‘blﬂ%%al? é)&&t%rﬁstlme?f rhéﬂﬁc%tlﬁraésl?,‘ﬂﬂ?@y cannot
wibehobta sndsbsante adllsp usceagl mtsohvendgredseshtdgether with

d't%%' éﬁﬁé‘!ﬂﬂfcgty\@ﬁ er F%@Jl@h%@ byer I%ep95%1rps§dﬁgthtolaehas
act%p Thaé Eerp %§ent I nvention provi

foeleo ev lope in whlc the above-described reacticn is carried
out in the absence of oxygen or in the presence of hydrazines
(see, for example, patent document 1), however, this method is
not industrially satisfactory in the aspect of yield.
[patent document 1] JP-A No. 2000-247934
[non-patent document 1] J. Org. Chem., 22, 1515 (1957)

DISCLOSURE OF THE INVENTION
The present inventors have investigated a method for

producing optically active o-amino acid benzyl esters with good
yield, and resultantly found that the targeted esterification
reaction progresses with good yield while suppressing progress
of racemization, by carrying out the above-described reaction
under reduced pressure without substantially using a solvent,
while distilling off water generated by the progress of the
reaction,

That is, the present invention provides the following
[1] to [12].
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[1] to [12]. 1 [1]. A nmethod of producing optically
active a-amno acid benzyl esters conprising reacting
an optically active a-am no acid and benzyl al cohols

of the formula (1): R~ <\CHyOH (1) ~R2 5 (wherein,

Rl and R2 are nmutually the sane or different and
represent a hydrogen atom al kyl group having 1 to 6
carbon atons, al koxy group having 1 to 6 carbon

atons, n[1Y.oAgreahpd fypnedgriodpoptarcanak egen vatdBn)inbntcid

thsemﬁsegesrg ofaﬁr@girsﬂg 5\9@8{%4135**%{1%%&@%%@1% a-amine

carrj e uced

su%%%%uﬁﬂdaPPQZﬁ%l%kaQoéélQEn?he f@mmEéa diBitii | 1i ng of f
—generated by the progress of the reaction. [2].

The (#ePon(ayet hod according to [1], wherein the

acid gs an organic sulfonic acid. 15 [3] The

productlon nmet hod according to [1], wherein the acid

i s(yhatrelineng? Smidf ahiraautual 2y . th'Q'leaﬁéO&JblCdlIﬂI@rﬁﬁt haet

acfélfr@s%?;tt e aCI IiJleatcgm [a;ﬂkrylté)rc[u ham% ]ﬂ;}e tcha%:b%seafoms,

ampunt o is w't ara stim or
ot P T IR 13 Meshee® ¢ ben a&rﬁrﬁ@ TtEQproMP2 G YeRe group
opti ¢allbgeacitate ya- am no acid and 0. 05 to 0.2 nole

r a:l‘.:ﬂ Qhe\@ﬂrte'%eﬁgél%%cgn ta%la GAle g)ﬂ{ltg%r Pélfaﬁc J.(}?ctarrled out

opti cal active a-amno aci
et s ﬁ% Sy H@e%%*‘”fnvl%@“bﬁuf’i}anttlél[ll] uswgeﬁécnlvent
t hehileadti sohl Tienpeifdat waeer syanetrhtad aoy amgepobgreds 4F the
t 0 eCi k6] . The production nmethod according to any

one of wherein the pressure in the

react i OI[’I[]#]S f/ﬁoec F‘}ﬁd thed acepnddng 4apall [ Yhershe the
pregduic tEoan n@tdmdcasubfmng acddany one of [1]

[3]1. The production method according to [1], wherein the
acid is p-toluene sulfonic acid.

[4]. The production method according to any cne of [1]
te [3], wherein the use amount of the acid is within a range
of the sum of 1 mole ratio with respect to an aminc group of
the optically active a~aminc acid and 0.05 to 0.2 mole ratio
with respect to a carboxyl group of the optically active a-amino
acid.

[5]. The production method according to any one of [1]
to [4], wherein the reaction temperature is within a range of
40 to 70Q°C,

[6]. The production method according to any one of [1]
to [5], wherein the pressure in the reaction is within a range
cf 0.5 to 2 kPa.

[7]. The production method according to any one of [1]
to [6], wherein optically active o-amino acid benzyl esters are
collected in the form of salt, by performing a crystallization
treatment of the reaction mixture using an organic solvent.

[B]. The production method according to [7], wherein the
pressure in the crystallization treatment is normal pressure.

[9]. The production method according to [7] or [8],
wherein the organic solvent is an ether sclvent.
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30 to [6], wherein optically active a-amno acid

benzyl esters are collected in the formof salt, by
performng a crystallization treatnent of the

reaction m xture using an organic solvent. [8]. The
production nethod according to [7], wherein the

pressure in the crystallization treatnent is nornal
pressure. 35 [9]. The production nmethod according to

[ 7] or [BI0].wikeaprodurt iongaatiodsakeentiing tan (€] hewherein
Sotl_l'\/eergther obifllne Thecprodlictiione R ot ageording to

[9], wherein he et her s ert-butyl nethyl

ether. [y Trlﬁ% BEPEHGEL T ACHBPRGE CREE P i toga Ry %yt [1]

oneo 610 1pheteoir] 44 ppnhed Hiyna dthereaptdrtabl aciactd veal

a- M N0 361 15, Lyal8LIE: neByld2hcny ThE: PLOBELON ¢ (¢
[61 e Ipr@ 991&{@1 me ? %%ccor FIT?I.Q V\%)gon% OHI

nmet hod accor I ng gne o

an® Rl n YReF§idy ﬁul%{l%f) Pother dprwaknt (IaPbRydrejpipsent

atomydviobES #QR.CARRYI NG OQUT THE | NVENTI ON 10 The

present invention will be described in detail bel ow.

The otlcaII actlve a-am no aC|d to be used in the
FPRVE NGy NVENELCHI |y active organic

conpound‘hetm/aamgltammtrimg«ﬂumeﬁ dblls-l?.j-lkaatdla deasbhdxylow.

group (16eOb)e 081 NGtV £ALRAR 3LOM(d Babeh Hhene

car bon atomi1s srmerlc center. Exrrpeso
opticEaPt et van a‘eaﬂ%ﬁ% a&c‘?HfH%&llﬁcPétlBthr@éF’Hj compound
adtawegakarameoc gptigaldy: actridve phaewnytdl ambnog, (~-COOH) on

ORHeCBbhY AGldo¥eaVah,! N8, wAPLY Gl }éaf‘}%ﬁ 58 ohS L SHG@t ric

optl %al |y active | eucine, optically active aspartic
acid-%20 optically active glutam c acid, optically
acti ve Exembtement toptopeddallacecveve wamenoomiicbalnk:yude

ae;tpt\ieampl a&qv@nglslhfné I l&%,tlcéﬁﬂy B iQk bh&%dlﬁ%néﬂg
hodi g3, my e used, and gl so 2 mxture, of L bodies
a’ D Bot r%a{i ju’éee’d PRECEhDE (S TS ohnate i iiss e
né’PGFaPUyY @Q@Wﬁnéewd}e opsédalnkatigseasyattttiesipzed,
bypaiyal 2p ddrawe gethods E@Ydﬁ' @&le%lQ%chtibu th@tidine,

b%?)@.{lcaﬂ}gghglve {fSErl?ee, 28 1ca 1<Et1(vlge;gr9cllr1%fetaenrd the like,
and any of L bodies and D bodies may be used, and also a mixture

of L bodies and D bodies may be used. As these compounds, those
naturally existing may be used, and those synthesized by any
known methods may also be used.

In the benzyl alcohels of the formula (1) (hereinafter,
abbreviated as benzyl alcohols (1)), examples of the alkyl group
having 1 to 6 carbon atoms represented by R! and R? include a
methyl group, ethyl group, propyl group, isopropyl group, butyl
group, tert-butyl group, pentyl group, hexyl group and the like,
examples of the alkoxy group having 1 to 6 carbon atoms include
a methoxy group, ethoxy group, propoxy group, isopropoxy group,
butoxy group, tert-butoxy group, pentyloxy group, hexyloxy
group and the like, and the halogen atom includes a flucrine
atom, chlorine atom, bromine atom and iocdine atom.

Specific examples of the benzyl alcohols (1) include
benzyl alcohol, 2-methylbenzyl alcohol, 3-methylbenzyl
alcohol, 4-methylbenzyl alcohol, 4-ethylbenzyl alcohol,

3



abbrevi ated as benzyl alcohols (1)), exanples of the
al kyl group having 1 to 6 carbon atons represented by
Rl and R2 include a nethyl group, ethyl group, propyl
group, isopropyl group, butyl 30 group, tert-butyl
group, pentyl group, hexyl group and the |iKke,
exanpl es of the al koxy group having 1 to 6 carbon
atons include a nmethoxy group, ethoxy group, propoxy
gr 6upy onWdenepbxyl gphodp, 4-betmopydbeupyl tadrohblt oxy
gr @%hbﬁ@nbﬁh9§y QB , P@éﬁfé&xxbfultgis&pzﬁn%%betﬁoil ke,
an e om i_ncl udes u atom
ch OQ?WRJEEFBgY?U$5ﬁ¥ﬁ% at o RHE Gl n {éﬁQQl Specific
exar@meahyﬂhenndnzaylcoabbohbl%d@mythﬁwaml bénoglydl,

5 al QOMLme%hWEQNiﬂe%?LY:Bhél Coﬁ@'-’dlﬁeﬁﬁ Z)ﬁhcohol

en
ARG LI A TS, a|£3ﬁ6poxab? ﬁT G PRy
aI&fMﬂﬂhoxybenzt&nqmdmbniyI4fm«nﬂmzwbeﬂzyknaLd@hbylbenzyl

al @-Oéhq{oxyb@ngﬁpta}’lc%%%%%en %&&beﬁzpfml&%éyl

aI ohol di meth

S RseRoHESAT ALeonel) % o ParR R b ahegrol

10 aI totelt - b3t4xyﬂverr92tmylabeniqu ail—@ehoyloxybenzyl alcohol,
3 Sl e totz_y,bpﬁw]ylal%ﬁlebolz ﬁdqﬁ&taﬁiyﬁ%awl allcghs&m
RGN hsﬁcbmob"%pg RS arpaR g, atconoL,
4- 3sfbﬂmp@hybmwylala¢gh@¢l 8- - Bimekydyeiepk y &l otndiol ,
104 %ﬂ&*obeﬁb‘él?xéﬂb.%'ﬂéil @l&cﬂ?@ben ipeﬁddh%&ybenzyl

|.oxyben .
15 3 RO ROY BNy | Cano - 13" 424 et R nsgA the Like.
al%ﬁbpsezcmmé@hctwﬁenzcgmmeameehbﬂr available can be used,
3 #rrdli ARt EQXIM}bﬂlZ)thuoaéCWhes&zéd%MﬂM&Yﬁ@ﬂHd&s such as

itro Icohol obe
al c%ﬁ%lc’tlfé 2’ FFo ro%%n e%l% I\‘/g% Ibe eenazCHlon’
al ¥hdiheamikehecan Réso be ‘%S@é‘se conpounds those
20 comrer ciwld yisavahd el @ fcane heerisadalcamsl & qn )emappl e,

t rh‘?ﬁ%n%ﬂé@&éi £d 10y, J‘i@%ﬂ%m%&%‘ﬁ &%—!“r@épec?tu'?é S%Ia'r%gxy

correspo nZO to a reducl ng react
arﬁfOHEeof itRE, O%éﬁaéi%écﬁévﬁgeémlﬁ?) aFhe lféléi Ja%t}ﬁ?%fllmlt
t hiss henzyst al cedliglwelkrpafien economical aspect is taken into

consideraticn, it is usually 1 to 10 equivalents, preferably

25 1.1 to 7 equivalents. Specifically, in the case, for example,
of alanine having one carboxy group, the use amount of the benzyl
alcohols (1) is usually 1 to 10 mol, preferably 1.1 to 7 mol
with respect to 1 mol of alanine. For example, in the case of
aspartic acid having two carboxy greoups, the use amount of the

30 benzyl alcohols (1} is usually 2 to 20 mol, preferably 2.2 to
14 mol with respect to 1 mol of aspartic acid.

As the acid, for example, mineral acids such as sulfuric
acid, hydrochloric acid and the like can be used, however,
organic sulfdnic acids such as methanesulfonic acid,

36 p-toluenesulifonic acid and the like are usually used.
p-toluenesulfonic acid is preferable. These acids may be used

in any form of hydrate, anhydride and solution.
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advant ageously be 1 equivalent or nore with respect to

a carboxy group of the optically active a-am no acid,
and its upper limt 1is not restricted, however, when
econoni cal aspect is taken into consideration, it is
usually 1 to 10 equivalents, preferably 25 1.1 to 7
equi val ents. Specifically, in the case, for exanple,

of al ani ne having one carboxy group, the use anount of

t he benzZiie vakcotoing ¢f)thesapbdidlsl § molteoraPiqmlith respect

pred ey nd - drdip Zafmah oMt idn1ngspeetvé kb ©fid for
al ani ne.. For t he case of %% artlc aci

AT NG EATD T 61 OgS, G (08 AhBam ST g o0y O 0
berzyinallecohbis prpiesahisudl 1S t2 Q.¢ Rolewhtiprathrdinpct

is 1_2? Lao cakholBL ydd egseﬁ%pttl@alwolac@{v@%paﬁ&h@ acid.
e acCl

far e e, nera
ot rata iy o X SHE Mot P et B8 el e paping one
usau nchguevergnd onga‘mr@owlmom'po sk dssesampunds of the acid

et hapesyh {onic %I ,méﬁe Qatc%ue;%ssélrfagm Cl .ag eoandz mole
the |jike. afe usual gP i g gluenesu onlc agld
d e?

prEferaittl eSS a A i n" Ay FOPRT ¢ fln the
hychset of as@wldquecaddlésuln@t Pof.ariMPher g aafobn® @frboxry

t heradsd the lud®l@ohat i o \Mhbhad’:ﬁﬁ%chsuéplyarl am po 3 mole
ti.ca o aC| for

of an_o act i
neﬂfiq‘{1 i BRE T O hh% tamtlno Yt c?uﬁ? iR BEdRaSoRe * Mol
ustfaldspa®tde a¢isd.1 nole ratio, preferably 0.05to 0.2
ol e r at'l"l{é PrbBsi £SAGCthS dedcR i6Ar OXhaUIPUR 10t0aB0 kPa,
Opt I %lacé ! V% 32 q#pano 16}1(:' de c?PeCItfélrnégJ:étyUrel Qstd’ﬁlally
I8, al anine h
an%0 Gﬁel%@’ﬂboRye@r@?éy fhaoyse’ Canob?ltlsopr?%aé’éﬁdto |C§‘rry
usaad Ityielréhlcttl@nZumle prabkfre ploatet abh 1005 o2 1kEA and

nq%] é%% ¥% %§ggq§ to 1 nmol of al anine. For

np case of aspartic acid having one
am no gr%oaﬁaa&w BEFDORY thf s6RStLIAhés e BABUIfIGFLY
t hee aiidted, usidatdy ekali@l d,0a8 aplieall atdcoivereteladlarid,

as ar:} af"c 18 Lﬁt éﬁd \Aﬂcﬁa arr@ %%td JI.rPaJ]r%z %Qlder Q]fnder normal

I C acCl pressure I n e reaction. i s usuall
0. 435556 kq:glvewrﬁséﬁléﬁab‘-l §99u8EY ShRpy thepkemperature
I exctradned eyvpeinal Ly e therasvalvager generated by the progress

of the reaction is distilled off, toprevent reflux flow of water
into the reaction system. Here, if those containing water are
used as the optically active a-amino acid, benzyl alcohols (1)
or acid, it may be permissible that water contained in them are
distilled off together with water generated by the progress of
the reaction.

The progress of the reaction can be confirmed by usual
analysis means such as, for example, gas chromatography, high
performance liquid chromatography, thin layer chromatography,
nuclear magnetic resonance spectrum analysis, infrared
absorption spectrum analysis and the like.

Examples of the optically active a-amino acid benzyl
esters obtained by this reaction include optically active
alanine benzyl ester, optically active phenylalanine benzyl
ester, optically active valine benzyl ester, optically active

b




20 to 100C, preferably 40 to 70C. It is preferable to
carry out the reaction under pressure condition of

0.5 to 2 kPa and in a range of 40 to 70C. The

operation order of the reaction is not particularly

20 restricted, and for exanple, an optically active

a-am no acid, benzyl alcohols (1) and acid are m xed

in any order under nornmal pressure, a given pressure

i Sl@é&ﬂéﬁﬁl@]@ bhédl@m,esittée tc@ﬁ'@@ﬁ@lﬁuﬁ@tuiféléﬁéﬁ@benzyl ester,
gr adua t hereb t rate Jhe,

of “X'he” re ac ?%ﬁ?ﬁ S WEﬁlﬁ Fed oFggy? reve ﬁ% active
f | olwiofmigaeetrd PBnimt ¢ e r@é@{claéﬂaywsttlé’m hHetrléilniSfbenzyl

t h@eeelcoebawm@ watwe aKeind3Rezas dheropbpialdlyy active
al co

en 1 [
na@n%gjb %ﬁ?%g}ﬁStefha n%é?gPocoﬁiéaﬁé %edqph%%bgtléétlng
di sty ledsoff peogerhdhevitarende 8¢ £ gater AtRsirgy hgmethyl
pr]@&’ﬁﬂﬂs Rk ert h?—rﬁ@ﬂﬁ/tll 88nzP0 cEerpr ﬂ)grﬁ@l&ﬁylobehhﬁl ester,
ct| $§$§,e con _ng% b roﬁgaoefgna Mskéaﬁ%$¥ibenzyl
pe%'b‘?li’mrﬂc@ Pt dDEtfﬁrYénaﬁe@fraﬂWert?hkPlhtﬁrla)b@F’-zyl ester,
10 chi os@iaar aphyy1 e“welreaa RBGRE e 2k €SONRIGE 25 peaimennyl

?E]gl%/SIS |nfrazreld 1met¢' rP egn {f‘ Q:lterrl;' a{"%ll%%"tﬁgfqgenzyl

Ive a-
acwt%nzyﬂ deseetéml BB@%\Y]n@GtB’i’ t%u%dﬁeaéwbﬁepﬁ&#merr
Opi*rﬁéﬂl'ldﬁyaﬁlbhlyﬁl Al tari, ne-heKy esheyl adrcakbyethoxy
active p a | Y

akljenzey G%QX e@%&?gxge{?&}g{i{lll Sgact Vengg&Q éﬁﬁlg%k @ster,
15 beﬁzwolfe‘@@é’?‘,‘! }awstlmsyeacﬂwh%eéy neeyetz PEtest er
opi +eatdpuacky Vieeraslakk er ACi -behenzyky asdreryl epter:,al ly

achly, egiyl%l t gg}n?yf"%s‘%egen§>’§ o%?r{e%ﬁonP&ér&%' ¥spglive

hi st tive S ne
be%z‘gndl&ettepxmmri% eytaEt |%/e5‘51l£5‘%]|“?’h5é b&@ﬁi’ﬂu egtter,
angl, cahpethdsy dbrad viedsbyr subSi-idinetngxy hemzyll ester,

20 patﬁ-tr%[tq;o ﬁgﬁzﬁbgg@elde§cé'£ﬁﬁbmoé@9§r by - gIJf@rtch)Y{ly benzyl

benz ester 3-meth benz ester

Dorater o7 Ao hYP TR, SEREy reADEbbYT erhy Fhedebt: T
4- ostojpradpyhbbény ydf tbsseropt4<cal bytadtilyenaydmigst epid benzyl

4-L o d r PULYDs RERZYLn©ES118N. the optical purity of the optically
active w-amino acid used as a raw material.

25 After completion of the reaction, for example, the
reaction mixture may be neutralized using a base such as sodium
hydroxide and the like and optically active a-amino acid benzyl
esters may be removed, however, such compeounds are usually
unstable and removal thereof withgoodpurity isdifficult, thus,

30 it is preferable to collect the optically active a-amino acid
benzyl esters in the form of salt by performing a
crystallization treatment of the reaction mixture using an
organic solvent.

Examples of the organic solvent include aliphatic

35 hydrocarbon solvents such as hexane, heptane and the like; ether
solvents such as diethyl ether, tert-butyl methyl ether and the
like; aromatic hydrocarbon solvents such as toluene, xylene,
benzene and the like; ester solvents such as methyl acetate,

6



10 4-pentyl benzyl ester, 4-hexyl benzyl ester,
2,3-dinmethyl benzyl ester, 2,4-dinethyl benzyl ester,
2,5-di met hyl benzyl ester, 3,4-dinethyl benzyl ester,
3, 5-di net hyl benzyl ester, 2-nethoxy benzyl ester,

3- met hoxy benzyl ester, 4-nmethoxy benzyl ester,

4- et hoxy benzyl ester, 4-propoxy benzyl ester, 15

4-1i sopropoxy benzyl ester, 4-n-butoxy benzyl ester,

4- tentt deaxyebenaythedtiee; 4apent YnoX)Etenzybl estws are

4 ?éﬁg beg Mlt Kot % ﬁ §%ﬂéyﬂé Pg &Qe E?érable
g ! Phots e, 5

|net oxXy enzy est
es?}é? useanR thef Hdyeyo bErAA S‘é]s‘f@rt ig U@”é‘ﬂi‘rﬁt%é&;ﬁo weight

benayio es;ir@rferaslﬁ 20 oo 4dbengydhiestaetio #Arayanrepbenzyd the

5e35§{m g} Uar 9OXY, bagﬂ% | __ester or 4-chlorobenzyl
pectively, ?ﬁe like. The optical purity
of theseT]b%)tclf(‘z’éFM/ Ja?cattulx@é ‘BreReot ald 62 beyed Put esuge vy by

kGE@SuﬁﬁMM@taﬂblﬁiéQ@dﬂgEtephbﬁﬁﬁl Ruesbyrof 4@, mixing the
T:%—?cé"é 1ok m%‘?f e%’ee a%'da{ﬂ %%ggﬁig sl%ﬁ%‘gm‘i‘s a% @M‘é 'I]altx%' Al vder

ter co reaction,
r e%#é?#%f he iaparpérﬁay%%flryeaﬁtamcz@é us“-‘mgt%ﬂp@a@éug%ﬁ the
10 ascepdialmi zhy dooxi e tapdt t he Jsulkelandbopbi gadd,ypasténdly

Sucﬁﬁ g afkd henzyl crgélft?{ %eg§¥ b ﬁn%%"?@'el Bg’l‘%&ﬁng the

conpounds are us Stabl'e and
t hEFEOT AR PAXEER P |aPy°F§a%Fth fSOod PRt t%@llgol}‘ﬁu#ds
pr eferradilient oretineat déder ikt catdry magthe/@aar Bed RAL as it
aciéj OQGQZSYCJllﬁiﬁ ?ﬁélé %e%:g§aépcgr?"t9%a§xﬁél{t R}égpﬁé chEﬂé‘@ out

a crysta lzatl o trea
15 | s g b e 1991 irehite 2emsiessroped ﬁ@ma?@%ﬂr@ range.
sofhant cmcdtudedads phat dep@S thyd rideat xon peahv et sisiseh of

astiexane 1 BEPL ARS AN nkhihgn 'dﬂ&%m%t Q@Iverﬁ:m \i@n&a?y sieh
agwgleth yl ether, tert-buty ¥@let er and

VanfAGRAEF EhGAT HE SMboh S§6F9eh lsduéﬁp%"sattlﬁln Hf’eatme”t
xyd ey, cabenzendermnsd tithe ¢f lee;crastel splaceitisgsim hthas

20 weatﬂwe@@@tcawed t@n@temu@@eﬂaaﬁg% anﬁ ttla@sl LXss, aan@aie of

Eth L solvents are pre F ar% tert - X 4
me?pn oo S R smb?%faecrl&b %ﬂzylrﬁé 558 Dabdi Sord 25 2
t h%eecsﬂr garptatol Vhat séed peuakey Myt be6@duwd gifter mixing of

the reaction mixture and an organic solvent, or may be added
during the mixing.

25 In a more preferable embodiment of the crystallization
treatment, an organic solvent is added teo the reaction mixture
in a range of 30 to 60°, and during this procedure, the
above-described seed crystal is added, then, an organic solvent
is further added, then, the resultant mixture is cooled down

30 to a range of -10 to 20°C,.

After completion of the crystallization treatment, a
salt of optically active a-aminc acid behzyl esters can be
collected as solid from the resultant mixture, by a usual
solid-liguid separation treatment such as a filtration

35 treatment and the like. The resultant solid may be further
subjected to a washing treatment. As the solvent used in the
washing treatment, organic solvents used in the crystallization
treatment are mentiocned.
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rati o, preferably 20 to 40 weight ratio with respect

to the 5 optically active a-am no acid. The
crystallization treatment is carried out usually by
returning the pressure to normal pressure, then,

m xing the reaction mxture and an organi c sol vent,

and the mxing order thereof is not particularly
restricted. The tenperature in the 10 crystallization
treat merts itheuseat | yf -Gl ital BPGetprvef erabiye acli@ benzyl
60G: -aheny 2, Clliako doROSI 8¢ | APALALEL Yo dii sl B0 10A 1

reacti on mxture an an organi c so vent
s OGS AT nosEHEl Beh o ¢ et ta%épvae%%%l@@dnwds

beameamfelnedoﬂem as it is, or asolid-liquid separation

treatme t%agﬁé %qeg%t L3vaht %nf ‘&r EH% %‘E%' Bhzyl

|ntheaove cri erature
creAstedIs aéé@gﬁo@pw‘::@éswr%w £aR 99 Préocii{ﬁer‘?t WHEh ﬁﬁoﬁﬂrﬁgleld
ofgiving Leacktoimlmaaheagnd an organic solvent, it

may be Vﬁn%\ﬁaghggleeoa%sclgg Iﬁﬁ{{%eoyg Quk%%lcltgdl égLﬁ' d];s to the

separatlontreat after causin eposition
cryfstsaa1dy 2z b h@%ﬁnevﬁeuszma%véga%s%ﬁ%wt (preferably,
t esrerasdreftangeet 1da 1 Ri scrdagey—anisal dciof beopdl eakbtys as

aGt] \e%b%ea%gnxboq@%'sdcgsgéyéa&ts mgghgggg@e 23aB1e salt

seed cryst e seed crysta ter
nS&iHGi6Ptl¥he reaction mxture and an organi c
solvent, or may be added during the mxing. 25 In a
rTqu,gd rlgfser abl e enbodi nent of the crystallization

, an organjc solvent is added to the reactl on,

m xt ur e THen PP &Rget B340k o W ic.e ﬁ&il%’ilfaﬁgedt fpgther ain
prazdedulr ee f¢ e ngabovesathed ek i Hrdabws eledlt drity 8 alesdd eadded say

thafe 8 BLE80AE i AOLNEMN 1§ Siot W8t cRdded, tﬂé&%%xéﬂﬁes

resultant mxture is cooled dowmm 30 to a range of -10
to 20C. After conpletion of the crystallization
trixmpdrt 1 a salt of optically active a-amino acid

benzyl BELL 30030, Qﬁaar%%'lle&qta%@i @fil%@%ﬂ@lfth%ﬁ@ﬁnometer,
SQ qui d separ at

%:mrtr&:{m Xt uartes a e % r was_¢ ad Qoo

t reatmehf SR s ®a %(?ﬁ% ragt I l§§ptp|a rrent ang tHhe

| ikeS6ThE mressiil Pén@ sinigepngl &3 fgur(ﬁﬁ%r“ gsobflécekdangyl

a arshiclrid eat aent (67434t 15 B verto L@ sulféhEc acid, and
mixed, then, the pressure was reduced from 101.3 kPa to 2.0 kPa.
The reaction solution was heated, then, water started toc be
distilled at the inner temperature around 50°C, and the mixture
was heated up to 62°C over a period of 2 hours. Under the same
pressure and the same temperature, the mixture was stirred for
3.5 hours. The reaction solution was cooled down to 50°C, and
111.66 g of tert-butyl methyl ether was dropped over a period
of 30 minutes, then, abecut 0.005 g (0.01 mmol) of
p-toluenesulfonate of L-alanine benzyl ester was added. The
mixture was stirred at 50°C for 30 minutes, then, 55.83 g of
tert-butyl methyl ether was dropped over a period of 1 hour.
The mixture was stirred at 50°C for 1 hour, then, cooled from
50°C to 0°C over a period of 5 hours, and the mixture was stirred
at 0°C overnight. The mixture was subjected to a filtration
treatment, and the resultant crystal was washed three times with

8



washi ng treatnment, organic solvents used in the
crystallization treatnent are nentioned. 7 As the
salt of optically active a-am no acid benzyl esters
t hus obtained, salts of the above-described optically
active a-am no acid benzyl esters and the
above-descri bed acids are nentioned. 5 According to
the present invention, a-am no acid benzyl esters of

hi gh. @pui clakepuribty lcaacba ptiocitieed vt Ineediyielyd, 18,26
g' ¥'o@@b-&%@ﬁ%héé@if&%‘f@rﬁ@ﬂe‘alawll%% L%g}iezlyrleeacéérovpasmoéEg{r%d

as It

jé}éﬁ r}ér‘? Lr%‘?arfdlsénLo‘?Jg%{‘rﬁ”@ !%6-‘? \P@n@%(prTé‘ﬁ‘epabi’rfyal pROity of
et tleg psobhentdsulophitably-atkhvee BeaByNes86E habermzyh ¢ ..
esters,@s unstabl e conpounds can be taken out in the
formof stable salt efficiently. Exanples 15 The
present invention will be illustrated further in
detail referring to exanples below, but it is needless
to say that the present invention is not restricted
by these exanples. Exanple 1 20 Into a 300 ni
separabl e flask equi pped with a thernonmeter, stirring
apparatus and Dean Stark apparatus was charged 5.00 ¢
(56.12 nmmol ) of L-alanine, 41.03 g (379.42 mol ) of
benzyl al cohol and 12.81 g (67.34 mmol) of
p-tol uenesul fonic acid, and m xed, then, the pressure
was reduced from101.3 kPa to 2.0 kPa. 25 The reaction
solution was heated, then, water started to be
distilled at the inner tenperature around 50C, and the
m xture was heated up to 62C over a period of 2
hours. Under the same pressure and the sane
tenperature, the mxture was stirred for 3.5 hours.
The reaction solution was cool ed down to 50C, and 30
111.66 g of tert-butyl methyl ether was dropped over a
period of 30 mnutes, then, about 0.005 g (0.01 nmol)
of p-toluenesul fonate of L-al anine benzyl ester was
added. The



m xture was stirred at 50C for 30 mnutes, then, 55.83

g of tert-butyl nethyl ether was dropped over a

period of 1 hour. 35 The m xture was stirred at 50C

for 1 hour, then, cooled from 50C to OC over a period
of 5 hours, and the m xture was stirred at 0C
overnight. The m xture was subjected to a filtration
treatnment, and the resultant crystal was washed three
times with 8 15.00 g of té&tANStyl methyl ether of

0C. After drying, 18.26 g of p-tol uenesul fonate of

L-al anin gzi?nz¥h gvﬁfg s obt ai ned. The yield

agai nst 8 b§ge %@/ﬁngTHBth?]chYalacﬁﬂjY?toy gggno acid
t hespzyblegéaes onpmas enofrebenl anianeopienzyll yesd wirvevasSamino
599a9%i €arfi bePzQl Mo12 CEAM rolmufs MR hod of

prad ng optically active a-am no aci d enzyl esters
con@@ 6|¢act| ng an optically active a-anino 5

aci dYaAd bénzyfMal cohols of the formula (1): RL(\
CH20HR{1) ~R2 (wherein, Rl and R2 are nutual ly the

sanehéal[elq]lffgeren and represent a hydrogen atom

al kYT 0Up "l h§ 1915 "B ERAT bdrEhe GRRe OR| KdbEprgreupd
hab#Pige SENte? By Serdsors tedno ) kyli g ranpgnaxtipyg Ly amsoc otk tons,,
1OBDEO§}a<bﬂﬂﬁjlhé\$ﬁ@itb% éall%oplr@&ﬁdécenlcE agr}:o%% dya o group
wh t he reactl onis carried out under dug 3

10
pr(ggsglugggﬁntﬁ ot 'subst ant i al | y using a solvent, while

di 5% CPRiRkESehte adt @n agéderdicgd ibyt Heheepridgmess catribe out
r edtdd0ReddEe @ prd B Q@Hﬁ&w@uﬂg%maqugir@ ativent,

OPifDeLo:WOBLEL, oD BeLd s o0, ot SUL PN e e o
whetEitionthe acid is p-toluene sulfonic acid. 4. The
16 pr oduct innTHEthadiuatesn didtdholos s ARG 05 c@'aé!m”’ﬁ wi@rlin
! bk R8T RL L AR AN QT sLDE, 2CTd s Wi ina
3. The production method according to Claim 1, wherein
the acid is p-toluene sulfonic acid.
4. The production method according to any one of Claims
20 1 to 3, wherein the use amount of the acid is within a range
of the sum of 1 mole ratio with respect to an amino group of
the optically active ao-amino acid and 0.05 to 0.2 mole ratio
with respect to a carboxyl group of the optically active a-amino
acid.
25 5. The production method according to any one of Claims
1 to 4, wherein the reaction temperature is within a range of
40 to 70°C.
6. The production method according teo any one of Claims
1 to 5, wherein the pressure in the reaction is within a range
30 of 0.5 to 2 kPa.
7. The production method according to any one of Claims
1 to 6, wherein optically active a-amino acid benzyl esters are
collected in the form of salt, by performing a crystallization
treatment of the reaction mixture using an organic solvent.

10



of the sumof 1 nole ratio with respect to an am no
group of the optically active a-amno acid and 0. 05
to 0.2 nole ratio wth respect to a carboxyl group of
the optically active a-amino acid. 25 5. The
producti on nethod according to any one of Clains 1 to
4, wherein the reaction tenperature is within a range
of 40 to 70C. 6. The production nmethod according to
any one ®f Teaphgdudtiicg Bethdbrecnrdiey proeSdaie 7, nwhéeein
reagt i®edssird LRI thed dr3Re811 30 10for0c el frehikRa. ngrmgfe
prg%ctl on nethod according to any one of Clains 1t
erei 1 optically active a-am no acid benzyl esters
are col ¥ edthed birndudiel Jrometbbd sadtqrdiyigpesf ©radimg ar 8,

5 CrWﬁé@l'ri Zaki @f‘gartlrce%'bﬁe@ﬁt of 5 tanre e%ﬁ@fté&nremt)(t ure
usi ng an L Qr roductl on et hod

gnl Cc sol yen %1
accor di ng tg BT l%éflﬁé A9 397 ﬁiﬁggsﬁj}g 2 1m (9 wherein
criys Fthezaspbyent dat trent -ist yiomedhy1 pegssure. 9. The

production @t tﬂﬁ'@d@@@%r@h@@h&@ agc@k@lr? Qb fhy ore of Claims

V\hfl{:glll’b tr}teer%rl%%g}l C sto vg is.an eth er sol vent. 10.

The "prioduttS o metth VA g VEF AN 3 L Ak e frnine.-
10 t he et he¥2 sBhy @apdist tar neblury bepet iy e hery. odd of THeims

prmhd:cnuonwn@fmd RACLQS & Ngh 119,cARY rANEa Of1) Clberrrsrearets%nt
10, rjeleg thoe optically active a-amno acid

L- aI 55" ™2 The producti on net hod accordl ng to
any one of Clainms 1 to 11, wherein R1L and R2 in the
formula (1) both represent a hydrogen atom 11
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