DESCRI PTI ON METHOD FOR OBTAI NI NG OPTI CALLY PURE AM NO ACI DS 5 Techni cal

Field The present invention relates to a nethod of obtaining optically
pure am no acids, using an extraction process including optical resolution
and optical conversion. Background Art Optically pure amno acids are

used as ligands for asymretric catalysts, or may be wdely utilized as
starting materials or internedi ates necessary to synthesize a variety of
medi cal products and physiologically active naterials, and are thus
regarded as very inportant fromthe industrial point of view (Hel nthen, G;
Pfaltz, A Ace. Chem Res. 2000, 33, 336-345). Anmino acids are
i nexpensi vely and econom cal |y pr qsitseRpgonN er rent ati on. However, 15 am no
acids resulting fromfernentation are limted to only the L-am no acids,
for natural am no acids. Although optically pure D-am no acids and
non-natural am no acids are produced via an enzynme process or an optical
resol uti on proceSETHODYFQR OBRAINING QPPICARLY RBUREAMINOIALIDS her eof are
therefore about 5 - 10 tinmes higher than those of natural L-am no acids
resulting fromfernentation, and nmass production thereof is difficult to
achieve (Maruqgka, K ; Ooi, T. Chem 20 Rev. 2003, 103, 3013.). The present
inventc?rslﬁ?ﬁ%cagafg’ oped a nethod of transformng L-amno acid into D
am no aci d basqd, gn &I L alebb Yol o Bt loaFLAGRLE AL AR ATRARE ! 2 an
i mne bond using i nap 0 erivative having~ah a yde group as
repr esent glchiuol g ald iR FREMEabPrIbl (M BapLe, H K m K M
Lee, A.; Ham S.; Nam W, in, J 1 Am Chem Soc. 2007, 25 129,
1518-1519;(b) Kim K M; Park, H; Kim H; Chin, J.; Nam W Og Lett.
2005, 7, 3525-

Background Art

10 Optically pure amino acids are used as ligands for asymmetric catalysts, or may be
widely utilized as starting materials or intermediates necessary to synthesize a variety of medical
products and physiologically active materials, and are thus regarded as very important from the
industrial point of view (Helmchen, G.; Pfaltz, A. Acc. Chem. Res. 2000, 33, 336-345).

Amino acids are inexpensively and economically produced via fermentation. However,

15  amino acids resulting from fermentation are limited to only the L-amino acids, for natural amino
acids. Although optically pure D-amino acids and non-natural amino acids are produced via an
enzyme process or an optical resolution process, they cost a lot to prepare and the prices thereof
are therefore about 5 ~ 10 times higher than those of natural L-amino acids resulting from
fermentation, and mass production thereof is difficult to achieve (Maruoka, K.; Ooi, T. Chem.

20  Rev.2003, 103,3013.).

The present inventors have developed a method of transforming I-amino acid into D-

amino acid based on chirality of chiral aminoalcohol and amino acid via an imine bond using a
binaphthol derivative having an aldehyde group as represented by the following chemical
formula ((a)Park, H.;Kim, K. M.; Lee, A.; Ham, S.; Nam, W.; Chin, J. J. Am. Chem. Soc. 2007,

25 129, 1518-1519;(b) Kim, K. M.; Park, H.; Kim, H.; Chin, J.; Nam, W. Org. Lett. 2005, 7, 3525-



3527.). [Binaphthol Derivative] 5The binaphthol derivative nmay chiral
selectively react wwth amno acid to forman imne, and enables L-D optical
transformation of amno acid in an organic solvent such as DMSO. As
di scl osed in conventional patents and papers (Park, H; Kim K M, Lee,
A; Ham S.; Nam W; Chin, J. J Am Chem Soc. 2007, 129, 1518-1519), the
L-D optical transformati on nethod includes performng opti cal
transformation in DVSO and then extracting the entire solution with water
and an organic solvent. By this nethod, amno acid is transferred to a
wat er | ayer and the binaphthol derivative is transferred to an organic
| ayer, ang5j7lj9ga bi napht hol derivative of the organic |ayer is recovered
usi ng concentration and is then re-used. In the case where the L-D opti cal
transfomti on yBinkphitel Pefiativeyed by means of the above nethod, a period of
time required for optigal transformation is about 24 - 48 hours, and upon
extraction, the DVBO 15 solvent is mxed in both the water |ayer and the
organi c | ayer, (fhaki I tO i mpossi bl 0 recover DMSO, which was the sol vent.
Furt hernore, DX Qus (_ﬁe cqnplceet € enoved fromthe organic layer in
order to recover th bq rivative. For this purpose, a |large
anount of wat erhasx{P-he tused d the working volune is increased, which
undesi rably 1@: g productivity. Also, the case where anot her sol vent
that is inmmscibfeith water is used in lieu of 20 DVBO is probl emati c
because the L-D optical transformation rinme is further increased.
Di scl osure Technical Problem Accordingly, the present invention has
been neide keepiThgbinaphitiohderivativeanaynchirgselbttivaly reastwitl dmigo peid torferm an wpiael art
and an object of the present inventjion is.to provide a nmethod_qf qbtaining
opt i cal | y 2pstieneblantAdonticaldenstoymation pleamipe add AR gAnicSYEY Sy Pﬁ%@m‘\s
transformgti.on .5 tine,. and enables the repeat.ed use . of an.organic .ution
cont ai ni ngSoRHM g PrgRS MRt ol P KhegEdCt BB e te. t he
organic s ent ;used V. ihGhent ' Wefo!
opt' cal 1y Bl 8 ArtbfioCihl a2 ik, R UM ERpiaY, B8 1B BRAT AR ohaRER ol
includes performing optical transformation in DMSO and then extracting the entire solution with

10 water and an organic solvent. By this method, amino acid is transferred to a water layer and the
binaphthol derivative is transferred to an organic layer, and the binaphthol derivative of the
organic layer is recovered using concentration and is then re-used. In the case where the L-D
optical transformation will be performed by means of the above method, a period of time
required for optical transformation is about 24 ~ 48 hours, and upon extraction, the DMSO

15 solvent is mixed in both the water layer and the organic layer, making it impossible to recover
DMSO, which was the solvent. Furthermore, DMSO must be completely removed from the
organic layer in order to recover the binaphthol derivative. For this purpose, a large amount of
water has to be used, and the working volume is increased, which undesirably decreases
productivity. Also, the case where another solvent that is immiscible with water is used in lieu of

20 DMSO is problematic because the L-D optical transformation time is further increased.

Disclosure



An aspect of the present invention provides a nethod of obtaining optically
pure am no aci ds using a basic aqueous solution containing an amno acid to
be optically resolved or optically converted; an organic solution
containing a chiral selective receptor that chiral selectively reacts with
D or L-amino acid to forman imne; and an acidi c agueous sol ution, the
met hod conprising a first step of mxing the basic aqueous solution and the
organic solution 15 with stirring, and separating a basic aqueous sol ution
| ayer and an organic solution |layer; a second step of m xing the organic
solution separated in the first step with the acidic aqueous solution with
stirring, 1RMhiSEPAIHdhNY an aci di ¢ aqueous solution |ayer and the organic
solution layer; and a third step of recovering D or L- amno acid fromthe
aci di ¢ aqueous Azebriinpl9ths pReheineshtion hidtees saddkeeping b mtdithe fovspablpmst , t he
met hod may further conprise repeating the first step and the second step
one or nopecutinges thistetatpdtdnte athan objed wé dhespresshiuiniantios éparmaeade # method of i r st
step and the acidic aqueous solution and the organic solution separated in

t he secong@btgining, optiedlly marersiing eeifls gvhidheme fragficaltyejgduce the optical tragsiopnaionspect |
the am no acid contained in the hasic aqgueous sol ution.nmay be.provided in
25t he 3 o REALSPIDICN S FprsdARe af on orzaid SOt (i el SRR BHBIT
aqueous sol.ution may, further, conprise acena] i g!ﬁs in. er to
achi eve r§@§W¥%§?F%%mﬁpn%ﬁ§%ﬁﬁlgﬂ?@?&9%ﬂﬁsdgh?%E%%%gimggiaccé%%?%?%m?he
racem zat ,Qny hagi gﬂg@p solution including the racem zation

cat al yst hayu%ggﬁg%?§h£$o -M%%O , after which the first step nay be
performed. 5In this aspect, an organic solvent contained in the organic
solution may be a solvent mxture conprising an organi c solvent which is

i mmi sci bl Teviirtidal 8olutiéon and an or gani ¢ sol vent having a functional group with
high polarity. In this aspect, the organic solution may further conprise a
phase t0r ansf er Anaaspdcyefithg PEEN invention providspemethod pleobigiing optically prag apao

a-am no aci.d or p-am no acid. 10Anot her, aspect of_éhe pr esent in¥%§tion
provi des &ci¥pb¥ieg) adrsigageqons selnbRp FaENNE AR i8NG ACIY o bR pECallyi 9SO fPr i si ng

am no_aci BN RERRHGe Aetuebun rtin o e MeehRhyEh s
E1f ect s 150660501 d, [y 18, AR id YR kPfhing oPLRA Ol RIS e

optically pure amno ac
method comprising a first step of mixing the basic aqueous solution and the organic solution

15 with stirring, and separating a basic aqueous solution layer and an organic solution layer; a
second step of mixing the organic solution separated in the first step with the acidic aqueous
solution with stirring, and separating an acidic aqueous solution layer and the organic solution
layer; and a third step of recovering D- or L- amino acid from the acidic aqueous solution
separated in the second step.

20 In this aspect, the method may further comprise repeating the first step and the second
step one or more times using the basic aqueous solution separated in the first step and the acidic
aqueous solution and the organic solution separated in the second step, before performing the
third step.

In this aspect, the amino acid contained in the basic aqueous solution may be provided in

25  the form of Li+, Na+ or K+ salt.



can drastically reduce the optical transformation tine, and can
repetitively use an organic solution containing a chiral selective receptor
wi t hout the need to concentrate the organic solvent used. Thus, optically
pure am no acids can be very efficiently obtained using a sinple process,
and can be mass produced very econom cally. 20 Description of Draw ngs

FIG 1 is a schematic view showi ng a process according to the present
invention; and FIG 2 is a NWR graph showing the chiral selectivity of an
imne forned via bonding of an am no acid and a chiral selective receptor
in Exanple 5 according to the present invention. 25 Best Mde The

present invent Erp@{sesge&@ﬁlasasﬁ@aqaedﬁgg&%nqﬁa. | BdrieHsO R il ZhiYonReaRys@il NO

aci ds using a basic aqueous solution containing an amno acid to be

opti cal |y of RE©laviele@icemBhiiciadflay agi@io\weid! Atko, iadrdef @abdceraethy ticomizatvn @e ni ng a
chiral selective receptor which chiral selectively reacts with D 5 or

L- ami no abhdt dqedsrsobution indudiag thenaceatization ditalyshenag badestel wt300n 100 Geafteet hod
conprising a first step of m xing the basic aqueous solution with the

or gani ¢ sodhishithmfirstistep may be pérfognedind separ ating a basi ¢ aqueous sol ution

| ayer and an organic solution layer; a second step.of mxin he ar gani c
sol uti on separ t 6 3spech B qrEgnig s Y@E%thﬂéhea‘é‘ggp‘bsoﬂﬂ?édﬂg' I%Pﬁ?]iv with

ol ut | on PRy SRR REyam g 5 P o b A v @Y o A Rk ©
' A : d step. Bef the third step,
The. mot hod g P RnR AT AR HAIBAEECTT T8 1 st step and the second |

step one or nOEEhEERE: #E bikdnit BQuRATHhE BALLe 8SprEeh PhdsoRaiRPaitaiR (PTaQ). t he
first step and the acidi c agueous solution and the organic sol ution

separated in t hethsegRugths o akid nidy®emRirhias add 6:3-ghing atid. t he present
invention, the term"optical resolution" nmeans 15 that m xed D- and L-am no
aci ds #re resolAnetheri aspext 6F therpresenaimivehtian grdvidesra methad iofl accalatitingraceraization
"optical conversion"” converts an L-amno acid into D-amno acid or a

D-ani no aéf @njanieo pcignorepristigceddingsa aaremizationg cayH g i Basisy agisPes o8 aci d
ﬁg{rﬁggng]; c%}gqilgi;lgﬁxgﬁfn?no?cﬂ, %ﬁ%eﬁ&g?ﬁesefqg&% Qo(‘?utlofntcg ?(?~ P(SOe 'ent I nvention, the

Advantageous Effects

15 According to the present invention, a method of obtaining optically pure amino acids
can drastically reduce the optical transformation time, and can repetitively use an organic
solution containing a chiral selective receptor without the need to concentrate the organic solvent
used. Thus, optically pure amino acids can be very efficiently obtained using a simple process,

and can be mass produced very economically.

20
Description of Drawings
FIG. 1 is a schematic view showing a process according to the present invention; and
FIG. 2 is a 'H NMR graph showing the chiral selectivity of an imine formed via bonding
of an amino acid and a chiral selective receptor in Example 5 according to the present invention.
25



optically pure amno acids is illustratively depicted in FIG 1. As shown
in FIG 1, the organic 20 solution plays a role in selectively sending
D-am no acid anong racem c amno acids (DL- amino acids) in the basic
aqueous solution to the acidic aqueous solution while interacting with the
basi ¢ aqueous solution and the acidic aqueous solution. In this case, when
racem zation progresses in the basic agueous solution, all of the am no
acids contained in the basic aqueous solution are converted into D am no
acids, which are then transferred to the acidic aqueous 25 solution. In the
case where racem zation does not occur in the basic aqueous solution, only
D am nogaginogontai ned in the basic aqueous solution is transferred to

t he aci di ¢ aqueous solution, so that the resolution of L-am no acid and
D-am no aci d t gkefreRinBiffention pertaBs kP¥nktho@ofidtaddingshticly puterimithadids using

el ements of the nethod according to the present 1nvention. 51. Basic
Aqueous Sabgsid @eous solution chitaining @s eminoianideénbd @ptically hesolvad oropticplly casvegal; ut | on
supplies an amino acid to be optically resolved or optically converted, and
i S pr epar eulotganie sdlittixint cohtainingiat chirel seleeteve recepthi Which Sfétagﬁﬁﬂqctl‘@ly wadpwih D-
contained in the organic solution efficiently reacts with the amng acid to
form ar i A1 hemisraed trfempndminesadep asidis RuRoRSIolyHaY. themethod compripngadissty oq by
di ssol vin '

i +, 10 K | i no. idin.distilled . Th
5 he e rtmEinettha et adtoats whRah v pE B Ao etifia, NG R, Torc.
t i . acl . i
SFianty MieRl s Suithher b Baafl O 18, K300 0D B bl T rgtc OF
adj ust ed Ts&utfcﬁfslﬁﬁér?&éc?d ﬁ%éﬁ@ibétéﬂ With BF a8FicNQuedts ShlutloRvideareR, &1d separating

racem zation, c selectivity, etc. Furthernore, the basic agueous

sol ution gﬁtyciaib laliR®ts ool d/eparidetbe Offaiia sblotiondager| and redobaing I3 srdcaminaes t he
am no acl d.

10  acid from the acidic aqueous solution separated in the second step.

Before the third step, the method may further comprise repeating the first step and the
second step one or more times using the basic aqueous solution separated in the first step and the
acidic aqueous solution and the organic solution separated in the second step.

In the method according to the present invention, the term “optical resolution” means

15 that mixed D- and L-amino acids are resolved into D-amino acid and L-amino acid, and the term
“optical conversion” converts an L-amino acid into D-amino acid or a D-amino acid into L-
amino acid thus obtaining an optically pure amino acid compound.

In order to aid the understanding of the present invention, the method of obtaining
optically pure amino acids is illustratively depicted in FIG. 1. As shown in FIG. 1, the organic

20  solution plays a role in selectively sending D-amino acid among racemic amino acids (DL~
amino acids) in the basic aqueous solution to the acidic aqueous solution while interacting with
the basic aqueous solution and the acidic aqueous solution. In this case, when racemization
progresses in the basic aqueous solution, all of the amino acids contained in the basic aqueous
solution are converted into D-amino acids, which are then transferred to the acidic aqueous

25 solution. In the case where racemization does not occur in the basic aqueous solution, only D-



In the present invention, particularly useful is a rac,ernization catalyst
whi ch dissolves well in water but does not dissolve in an organic solvent.
The racem zation catal yst may include a salicyl al dehyde derivative. Such a
sal i cyl al dehyde derivative has -OH group and an al dehyde group (-CHO which
are adjacent to 20 each other, and thus may forma stable irnine bond
(-CH=N-) with an am no acid, thereby inducing racem zation of an am no
aci d. Exanpl es of the salicylal dehyde derivative nmay include PLP
(pyridoxal-5'-phosphate), pyridoxal, etc., which may be used alone or in
conbi nations of two or nore. Particularly useful as the racem zation

catal yst il did( BMtain@PiAhSbasicRRASRE &leHon i@ PahBRrEMURS ackic AiousasREbZ at i on
catal yst is the nost appropriate when being 5% of the nol of the am no

aci d, but soyt thédeyolelidponDiafinomid dae Dkirfidlo adid Akéspiacaci d. 2. Organi ¢ Sol ution
In the present invention, the organic solution contains the chiral

sel ective receebw idiaskniledkdestriptioe ofithe Elements iof e neehadcaccarding ée thetpsgsentef er s
to a conmpound that chiral selectively reacts 5 with an amno acid to form
an i mne. IFghticBxanpl e, in the case where the chiral selective receptor is

of the S-form it may be chiral selective for D-am no acid. Wereas, in the
case where theléﬁﬂﬁégggﬂﬂﬁﬁﬁhﬂﬂﬁ receptor is of the R-form it nay be chiral
selective for L-amno acid. However,. such i Lyit I

S e L or s B bl e S Tl SRR B Bk e
when an Sy M&kesélgé@s}b Sepkaed ddibitQakib®y & @anhGheAl uti on

(RallyP EGRERL, i &
| ayer, D-gﬁlno acl annh% réﬁenlc am no acid% I n the basic aqueous sol ution

layer may sfléctitvé ABghE chREndPintiCor il tios ffitibhtBtedciigith thi ihioseldes formel y
reacting with the 5-chiral selective receptor to forman im ne. In the
present i anénie bond. tThe badid dqabous ablatidn mey betgpipdllyrprepased g dissadnga g INa+
limtation so long as it may chiral selectively react with the am no acid
to forth anr Krisaleokaning had imdistilled satst.eThelBi+t Net emniih galbefdhe arpinp pid maysous
solution layer to the organic solution layer. In articglarﬁ(gﬁﬁwgerivative

havi ng a_§ﬁﬁ?é¥@3ﬁ%ﬂﬂ%@@’ Qﬁyﬁaéﬁﬁémpﬁwﬁﬁﬂnféﬁw? ém%p e, T8 d nmay
chi ral - sePEHERES ey iR AT e b ks raus e T B RpEhdadied’ 'S

Li oyl al { hev. o PO e .
Thvent | on (L Qe el SR SulS id! b0 et (o b PlRoh Dol SRR i
satisfy thgrabaye 4 PRIVAGRIRN ckution may further include a racemization catalyst that

15 racemizes the amino acid.
In the present invention, particularly useful is a racemization catalyst which dissolves
well in water but does not dissolve in an organic solvent.
The racemization catalyst may include a salicylaldehyde derivative. Such a
salicylaldehyde derivative has ~OH group and an aldehyde group (-CHO) which are adjacent to
20 each other, and thus may form a stable imine bond (-CH=N-) with an amino acid, thereby
inducing racemization of an amino acid. Examples of the salicylaldehyde derivative may
include PLP (pyridoxal-5"-phosphate), pyridoxal, etc., which may be used alone or in
combinations of two or more. Particularly useful as the racemization catalyst is PLP (pyridoxal-
5’-phosphate).

25 The amount of the racemization catalyst is the most appropriate when being 5% of the



It is preferred that a chiral selective receptor which does not dissolve in
wat er but dissolves well in an organic solvent be used. The chiral
sel ective receptor usable in the present invention nmay include for exanple
conpounds represented by Chem cal Fornulas 1 and 2 bel ow. 25[ Chem cal
Formul a 1] [Chem cal Fornula 2] 01-1 R Z R2 Rio 5In Chemical Fornulas 1
and 2, X is independently selected fromthe group consisting of hydrogen;
hal ogen, am no; nitro; cyano; fornyl; carboxyl; C-Cl0 al kyl substituted or
unsubstituted with one or nore substituents selected fromthe group
consi sting of halogen hydr oxyl , am no, cyan, nitro, and C6-Cl0 aryl; O
- C10 al ky#‘&ﬁ éﬂnno%fd%@n Very A %ﬂ%ﬁ&ﬁ@kﬁd&ﬁhﬁmm i's Independently
sel ected from e group conS|st|ng of "hydrogen; hal ogen; am no; nitro;
cyano; fornyl, zcgfggi@)solutﬁh -C 0 alkyl substituted or unsubstituted with
one or nore substiiuents sel ected from the group consisting of hal ogen,
hydr oxyl , ami niy theypmsnt nivemnton, dredor@giCidutanydontais- i1 Ghisdl ksglectimebisesptor
Co6- C10 aryI and d -Cl10 al koxy;

dissolved therein. The chiral selective receptor refers to a compound that chiral selectively reacts

5  with an amino acid to form an imine. For example, in the case where the chiral selective
receptor is of the S-form, it may be chiral selective for D-amino acid. Whereas, in the case
where the chiral selective receptor is of the R-form, it may be chiral selective for L-amino acid.
However, such chiral selectivity may vary depending on the kind of compound.

In the present invention for example when an S-chiral selective receptor is dissolved in
10 the organic solution layer, D-amino acid among racemic amino acids in the basic aqueous
solution layer may be transferred to the organic solution layer while selectively reacting with the
S-chiral selective receptor to form an imine.
In the present invention, the chiral selective receptor may be used without limitation so
long as it may chiral selectively react with the amino acid to form an imine and thus may transfer
15 the amino acid from the aqueous solution layer to the organic solution layer. In particular, any
derivative having a salicylaldehyde group able to form an imine with an amino acid may be used
in the method according to the present invention so long as it is chiral selective. Even when the
compounds provided do not have salicylaldehyde, they may be used without limitation in the
present invention so long as they have chiral selectivity for amino acids and satisfy the above
20 requirements.
It is preferred that a chiral selective receptor which does not dissolve in water but
dissolves well in an organic solvent be used.
The chiral selective receptor usable in the present invention may include for example
compounds represented by Chemical Formulas 1 and 2 below.

25 [Chemical Formula 1]



Z is independently selected fromthe group consisting of hydrogen; hal ogen;
am no; 15 nitro; cyano; fornyl, carboxyl; O -Cl0 al kyl substituted or
unsubstituted with one or nore substituents selected fromthe wow

consi sting of hal ogen, hydroxyl, am no, cyano, intro, and C6-Cl0 aryl;
Cl-C O allcylcarbonyl; C6-Cl10 aryl; and C-C10 al koxy; L is an integer of O
-5 Mis aninteger of O - 5 and Nis an integer of 0 - 3; Rl is
hydr ogen; tosyl; CH3S02-; CH3C0-; Cl-Cl0 al kyl substituted or unsubstituted
with one or nore substituents selected fromthe group consisting of hal ogen
and OH, C4-Cl10 cycloallcyl substituted or unsubstituted with one or nore
substituents selected fronrthe group consisting of hal ogen and OH C4--C10
eyel oal kenyl substi unsubstituted with one or 5 nore substituents

substituted or ‘lUinsubs fhy with one or nore substituents selected from
the group consisting of| halogen and, OH, or C6-Cl2 aryl substituted or
unsubstituted wth_ege jtuents selected fromthe group

dgen 5 alkyl; R2 is -NHCX R3, -NHS(=0),R3, H
OH or - NHC( NHR5) +R4. ~nhe s to oxygen or sulfur, ais 1 or 2, R3 and
R4 are each independently hydrogen; C-Cl0 al kyl substituted or
unsubst it ut ed WQW%F%W%- NR6R7; or OR8, R5 to R8 are each independently
hydrogen; O -C 10 al kyl substituted or unsubstituted w th hal ogen; or
C6--Cl2 aryl substi®dterl or unsubsfituted with one or nore substituents
sel ected fromthe \ou/pl\\\consi sting of halogen, nitro, Cl-05 alkyl, Cl1-05
al koxy and C - CSiperflu& oallcyl, and R5 and R6 may be linked to 15 form a

ring, wherein e _R2Lis -NHC(NH2) NH2+ or - NHCHNH2+, the counter ion is a
hal ogen i on or R9COO-, I 5-C6-Cl2 aryl substituted or unsubstituted with
Cl-Cl10 alkyl or A -05 §>r“k' I;ﬂ‘ R10 is hydrogen; d -Cl10 al kyl
substituted or unsubst Reut &ed. i th one or nore substituents selected from

t he group consisting of hal ogen and OH, C4-Cl10 cycloallcyl 20 substituted
or unsubstituted with one or nore substituents selected fromthe group
consi sting of hal ogen and OH, C4--Cl0 eyel oal kenyl substituted or
unsubstsi t ut ed b €henticeé Fommuiasrleand 2hXtis indepetdentiesobcted drofir thergtohye capsisting of
consi sting of hal ogen and COH, C4-Cl0 cycl oal kynyl ,
ydrogen; halogen; amino; nitro; cyano; formyl; carboxyl; C1~C10 alkyl substituted or
unsubstituted with one or more substituents selected from the group consisting of halogen,
hydroxyl, amino, cyano, nitro, and C6~C10 aryl, C1~C10 alkylcarbonyl; C6~C10 aryl; and
C1~C10 alkoxy;

10 Y is independently selected from the group consisting of hydrogen; halogen; amino;
nitro; cyano; formyl; carboxyl; C1~C10 alkyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen, hydroxyl, amino, cyano, nitro, and
C6~C10 aryl; C1~C10 alkylcarbonyl; C6~C10 aryl; and C1~C10 alkoxy;

Z is independently selected from the group consisting of hydrogen; halogen; amino;

15 nitro; cyano; formyl; carboxyl; C1~C10 alkyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen, hydroxyl, amino, cyano, nitro, and

C6~C10 aryl, C1~C10 alkylcarbonyl,; C6~C10 aryl; and C1~C10 alkoxy;

L is an integer of 0 ~ 5, M is an integer of 0 ~ 5, and N is an integer of 0 ~ 3;



substituted or unsubstituted with one or nore substituents selected from
the group consisting of halogen and OH, or C6--Cl2 aryl substituted or
unsubstituted with one or nore substituents selected fromthe group

consi sting of halogen, OH C-05 alkyl, and d -05 al koxy, wherein the

al kyl refers to a linear or branched al kyl group. In the conpound
represented by Chem cal Fornula 2, carbon |linked with RLO may be 5 of the
R or S-form Speci fi c exanpl es of the conpounds represented by

Chemi cal Formulas 1 and 2 are illustrated bel ow Conpounds 3, 4 and 5
have a bi napht hol - 3-f oi ny1- 2- hydroxyl group in common, and 10 Conpound 6 is

A o § ) 3
a derivative Oﬁéqﬁg rhef! E??}gfcf?ggget%-,iﬁ%%réﬂﬁcg) alfyl sabsifbdtor TRYuHRGuiSd epar e

according to t I shed papers and patents ((a)
Nandhakungjith oRe or iR substituefa kéectdd: fronl ﬁi&%rodp-do i V\% of ﬁalé%(eKlaﬁd Of; M4~C10
Tetrahedron 2008, 64, 7704.; (b) Kim KM ; Nam ; Park, H; Chin, J. US
Pat ent 7, 2650aBSP subtituted bor hstibstituitedvith daa gr mbre dubstARHAS/sOI8@8D BdmAhg grobp
addition to the above conpounds, the other conpounds disclosed in the above
papers andoisbtignofEriagemayd D&l (¥e€10 nydoatkepylssbstitutednaramsibsituted with ongloso, t he
organi c solution may include a phase transfer catal

) ‘i/St' FTC% SO téﬂ%ythe
ami no_dci &ost substisicpasrlectetiiers de semonsing ot kaagen gnd PR S=rHLercoglymd
oot i SuttaRd o b i e o Rres T e G frdiiSnarY
Particul arl ; : ) ; - . .
(?ﬁiL;gr3F§¥%%?ﬁ9ﬂgﬁ%gﬁégﬁygkgﬁﬁgﬁg#&éﬁﬁéﬁgg%%gmﬁb&ﬁg?%%%?@%ﬁﬁ%m%ugmgqueous

sol ution . i d i mount corresponding to
%%?!&'édﬁo fie §r§§p tkﬁxg@ﬁfg&*hl%géﬁ, afded d10Ce ARy p g

t he same as t chira

R2 is -NHCX’R3, -NHS(=O0),R3, H OH or -NHC(NHRS5)'R4, wherein X’ is
10 oxygen or sulfur, a is 1 or 2, R3 and R4 are each independently hydrogen; C1~C10 alkyl
substituted or unsubstituted with halogen; -NR6R7; or OR8, R5 to R8 are each independently
hydrogen; C1~C10 alkyl substituted or unsubstituted with halogen; or C6~C12 aryl substituted
or unsubstituted with one or more substituents selected from the group consisting of halogen,
nitro, C1~C5 alkyl, C1~C5 alkoxy and C1~C5 perfluoroalkyl, and R5 and R6 may be linked to
15 form aring, wherein when R2 is -NHC(NHZ)NHZ+ or -NHCHNHS,", the counter ion is a halogen
ion or ROCOO’, R9 is C6~C12 aryl substituted or unsubstituted with C1~C10 alkyl or C1~C5

alkyl; and
R10 is hydrogen; C1~C10 alkyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen and OH; C4~C10 cycloalkyl
20 substituted or unsubstituted with one or more substituents selected from the group consisting of
halogen and OH; C4~C10 cycloalkenyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen and OH; C4~C10 cycloalkynyl

substituted or unsubstituted with one or more substituents selected from the group consisting of



5 selective receptor, but may be added in an anmount slightly nore or |ess
than that in consideration of chiral selectivity and the tine required to
forman im ne. The organic solvent used to prepare the organic
solution includes a solvent which alnbst isn't mxed with water. Exanples
t hereof include chlorofoi in, nmethyleneehloride (MC), ethylacetate (EA),
tol uene, 2-pentanone, butyronitrile, toluenenitrile, nethylisobutyl ketone
and 10 m xtures thereof. In order to increase chiral selectivity,
particularly useful is a m xture conprising an organi c solvent having a

hi ghly polar group such as nitrile, carbonyl, sulfoxide or the |ike and an

or gani ¢ S8 rt?xll 6&6@23&&1%Bsu‘€dtéd‘%rv\@{s@6smuﬁéﬁ%ﬂf h& & 88RisGhsrkMment
y pol ar

having a group such as nit , carbonyl, sulfoxide or the like
is used als&éteedfféﬁhﬂﬁlgmi@lc@ﬁglg F%toym@mr@ne@m g1, &ddi G1-4331 alleny, wilyein
partially dissolve in water. nce, when this solvent is used 15 together
with the gelakshiefosdtat lingr orbrirwheddlleyl gioup wat er, mxing with water may be
prevented while increasing the selectivity. The organic sol vent that is

i mmi sci bl e wi t in thetempand refeseedyby Chersigdl\Formuli ndinkerhwith Bh&maybeup

wi th high ?olarlé% may be m xed at a volume ratio of 1:9 - 9:1.

Exanpl €s @ the Reotsofop@nt i xture incl ude a nlxture of methyl ene chlorlde and

20 butyronitrl S n]Xt¥ﬁ ¢ f chloro or m an enegf r|I d“@
Aci di ¢ Aqueous SBHif: FX3MPHER &F 1e; o éﬂﬁ?w% % & B%hi bi t
acidity S%a@?t&ﬁm Sove the am no acid fron1an |n1ne forned via the

reaction o #¢ Bmno acid and the chiral selective receptor contained in
t he organic solutlon The aci di ¢ aqueous sol ution nﬂy be prepangg using a

variety 25 of a . exanple an aQIdIC \gay be obta ngd W th
the addition of[:L appropr| once@i;ﬁi i's determ ngd tiaki ng
into considerat Oﬁlnﬁ" %ﬁ% .aC|d }[eﬁ/ edoto/b#eak t he
i mMne bond, etc. 4. |Pri.nci Mhe Met hod acco di 4! Iﬁventlon The

organic solutiﬂf\ﬁﬁatrﬁe aS|c'bqueous squ*”b {ﬁa‘“ uppI|§% t he am no
acid are not 4

/\ 7 j NH2 Py /Q
o f \\ ) L “NHg N\\rfi ) HN'lLﬁ
o -

A / .
Compounds 3, 4 and 5 have a binaphthol-3-formyl-2-hydroxyl group in common, and
10 Compound 6 is a derivative of a salicyl compound. Compounds 3, 4, 5 and 6 may be prepared
according to the methods disclosed in published papers and patents ((a) Nandhakumar, R.; Ryu,
J.; Park, H.; Tang, L.; Choi, S.; Kim, K.M. Tetrahedron 2008, 64, 7704.; (b) Kim, K.M.; Nam,
W.; Park, H.; Chin, J. US Patent 7,268,252 B2; (¢) Kim, K. M.; Tang, L. US 2009/0023931 Al).
In addition to the above compounds, the other compounds disclosed in the above papers and
15  patents may be used in the present invention.

Also, the organic solution may include a phase transfer catalyst (PTC) so that the amino

acid of the basic aqueous solution is easily transferred to the organic solution layer.

10



5 m xed with each other. Wen these two |ayers are stirred together using a
typical nethod, only the form (D-formor L-fonn) of amno acid of the basic
aqueous solution, which is able to forma bond with the chiral selective
receptor (S-formor Rfornm contained in the organic solution, selectively
reacts with the chiral selective receptor to forman imne. For exanple, in
the case where the chiral selective receptor is of the S-form it
selectively reacts with D-anmino acid to to forman imne. After the chira
selective formation of the irnine is conpleted, the organic solution |ayer
I's separated and then stirred along with the acidi c aqueous sol ution that
receives the am | b0 ?Mﬁj k@n IS
acidic, the anﬁ%@ﬁggfé |%ﬁ?92#§@%1$§g tos¥%§&§§@g§%§’§ u ioﬁﬁﬁgﬁgfgﬁhile
breaki ng Gaghi HeN®idly LGl Or Baitulri§Oldehil Ol HRY Blesent NeveRtibgiif aAliquai 1336
selective receptor is left behind in the organic solution [ayer, and thus
such an 18rrinpghimetdirhhbtiomi chloddedvidich ddes inst dssdlve rethabguweupsobutied layels nmay
be repetitively pnformed. As such, in the case where amno acid is_ .

cont i nuoudhy PT&depicfeatly addethim anasicuntaepresposdisptothe same mpl asdhat phte phirdni no
acids are transformed into D-am no acids which are then transferred to the

aci di ¢ Saqedestize rerptar tyhmanbe addadin apampuntshghily pprseon less thap dhag iy @nsideration , of
DL-am no %f éh?r%l sie ect?v(ljt(}j/ gr(ljd thg time required to form an imine.

The organic solvent used to prepare the organic solution includes a solvent which almost
isn’t mixed with water. Examples thereof include chloroform, methylenechloride (MC),
ethylacetate (EA), toluene, 2-pentanone, butyronitrile, toluenenitrile, methylisobutylketone and

10 mixtures thereof. In order to increase chiral selectivity, particularly useful is a mixture
comprising an organic solvent having a highly polar group such as nitrile, carbonyl, sulfoxide or
the like and an organic solvent that is immiscible with water. When the organic solvent having a
highly polar group such as nitrile, carbonyl, sulfoxide or the like is used alone, chiral selectivity is
increased but this solvent may partially dissolve in water. Hence, when this solvent is used

15 together with the solvent that is immiscible with water, mixing with water may be prevented
while increasing the selectivity. The organic solvent that is immiscible with water and the
organic solvent having a functional group with high polarity may be mixed at a volume ratio of
1:9~9:1.

Examples of the solvent mixture include a mixture of methylene chloride and

20  butyronitrile, a mixture of chloroform and toluenenitrile, etc.

3. Acidic Aqueous Solution

The acidic aqueous solution is prepared to exhibit acidity so as to remove the amino acid
from an imine formed via the reaction of the amino acid and the chiral selective receptor
contained in the organic solution. The acidic aqueous solution may be prepared using a variety

25 of acids. For example, an acidic solution may be obtained with the addition of HCL. The

11



t he basi ¢ aqueous solution, they are i medi ately racem zed, and the sane
results as in the 20 addition of DL-am no acids are obtained. In the nethod
according to the present invention, the period of tine required to chiral
selectively transfer amno acid fromthe basi c aqueous solution |ayer to
the organic solution layer is 2 - 3 hours, and the racem zation of am no
acid in the basic aqueous solution may al so be carried out for a short
period of tinme using an appropriate catalyst, and thus the total L-D
optical transformation of am no acid may be conpleted within a short 25
period of time. According to the nmethod in the known patents, when optical
transf or mabdGiiateSconbtrhicRds AbterniRed MR i@b koifdefatioh BleaSRUILT finb RGHUHE NY
reaction and recovery require at |east several days. Hence, the nethod
accor di ng tiine régaedtd @k thelimine bbndyaici s regarded as very out st andi ng.
Furthernore, in the present invention, the organic solution |ayer

cont ai ni ng t he 4chiinciple gfthe Meithweal acearditato thedpvéntione- used unchanged wi t hout
additional recovery, and is very 5 profitable. 5. Racem zalion of Am no
acid in Basic Aheewac siptionjapd the basic qqneoysselntonthsaprlics e gmingricidipag not

2578 1 ek Moo, S bendhesd ity i lirecs R SR PRETRIE oly Fre
am no aci B (RS EHEt 1D GRS o of B BRigahd ROt fh AMcf PR e

am no_aci @ox?f’@v%tﬁrﬁ% éﬁﬁ*ﬁ%e@@ﬂ?&%ﬂ‘é%eg}%r ?@-férﬁ?oﬁ‘li{%rﬁfcoﬁ’tﬁﬂq&ﬁ’ir%% GrgahfdSolution,

racem zation of amno acid at 5% of PLP slowl y occurs at roomtenperature
and thus kgashas rabewithIRYeHial seiecirEkeepton i forfd an hRine h Fok &xdnipye, adtie ogef or
exanpl e a Na+ salt of phenylalanine with 5% of PLP in 1)20 and then

obser vi ng whhe thedrimbsabdctideteteptatis ofthe S-farmhyitiscbgevely tdecte withH-alegrasil tof
deuteration of a-hydrogen indicates the 15 racem zation of the am no acid.
Even wifen farhieamnimsiont Adler theechbnipsdlestiyenformatinadott the ol i kemplgied, the organic
racetni zation of the amno acid is no incrg&ged However n the

. wh
t enper at upQuism leyre isgprsged andghen stsved ielong ethedhgsanific aiuseus solgign fhaf feogys
Phe: shor t TGP S Rmels ey sqHgcirdlS PR by f S8, A6F" o' "

{ ﬁge m zat LRl Rt e Q&l?e!oﬁs SHHBR 'fh%fets\%lﬂat Brgeﬂm{ghﬁé inAHPH thé §rgtaxlﬁ@ s@FEdAQaei d

The original chiral selective receptor is left behind in the organic solution layer, and thus such an
15  organic solution is used as it is and the above procedures may be repetitively performed. As
such, in the case where amino acid is continuously racemized in the basic aqueous solution, all of
the DL-amino acids are transformed into D-amino acids which are then transferred to the acidic
aqueous solution. Alternatively, even when L-amino acid in lieu of DL-amino acids is added to
the basic aqueous solution, they are immediately racemized, and the same results as in the
20 addition of DL-amino acids are obtained. In the method according to the present invention, the
period of time required to chiral selectively transfer amino acid from the basic aqueous solution
layer to the organic solution layer is 2 ~ 3 hours, and the racemization of amino acid in the basic
aqueous solution may also be carried out for a short period of time using an appropriate catalyst,
and thus the total L-D optical transformation of amino acid may be completed within a short

25 period of time. According to the method in the known patents, when optical transformation is

12



20 tenperature of the basic aqueous solution may be increased to the above
range. \Wen the tenperature of the aqueous solution is heated to the | evel
bel ow 50 t, the effect of accelerating the racem zation is insignificant,
and the aqueous solution is not heated to 100 t or higher. When the am no
acid of the basic aqueous solution layer is transferred to the organic
solution layer, amno acid is continuously added so that optical
transformati on may continue. 256. Principle of Chiral Selectivity,
Principle of Chiral Conversion, and Scope of the Invention The chiral
selectivity in the present invention is based on the structural stability
of an i m R&ried bet BMedRISDe Al RF RCHBtRuRE ivideld rdesctich 964 eRedtry Req@iry at leadty of
papers. In the published papers (JACS 2007; Che. Eur. J 2008; Tetrahedron
2008), chisewatal cays eitehan tiof mathod cicadidg its tike presdnb édvebtiansisnggarded as very

bi napht hol al dehyde or other derivatives in a DMSO solvent. In the organic
sol vent s wyednding.t Farthesmoredn dbe piestinh inversionh e wrassisrolufipn taver epmtaining thy|
conversion of the am no acid does not easil|y.occur.. However, the .nethod
accor di ng Hig! SHECHYF &apier MAY SR IPYirdatpshangsd MiRoW pAditenat groowsns; B iprery) |

DL- am no ac%%%l This is because the racem zation of an amno acid is
carri ed oft° % he basic aqueous solution. Specifically, the chiral

conversi on of %I.ka%--g@' Hgfgma&ém@”iceﬁﬁ@f’%F@ﬁﬁtﬁﬁi bl e by the conbi nation

of racem zatio e transfer of chiral
sel ective am ngnhadaélc fap@ud BelulRASihet aq;gﬁémesaainm hQA hAYBE aldedtWigh @Lgani c
solution layer, which is evaluated to be very superior, conpared to typical
optical rgseildotd phoshhuee)eny iasi Facyinhtibnofatalysi ©haiding Gatkyniza@db oflamindacidreinhod
according to the present invention, chiral conversion may be applied to 15
any cc- amthedasic aqieois solutiona ¥ LB dorma ee irine with améne agiduadrasensigésaniiomadidy The
principle. Also the nethod according to the present invention may be

. ; ay
ef f ect 1% epspounf he #LP és reefiereblly S¥epfdhemplo tsransogaadat gy yary dppande e fe
principle,. the nethod, ,agccording to the present Jnv o] y be applied to
D1 "ot ST S S0 IR oL RO 2oEit 4t oL BB brafs AR
In additi he present inventjo i t i.ng
racem zat ?%?’P e%afturgn (g ugrlflear?gesae{g)l% t, g@’éﬁ%ﬁ ?ﬁ% gg%irﬁ%; gg(ré%%te(en(?izgg?? %ﬁg E:ﬁgt al yst
to the bagifmAdyRAUSaPH phchMaBRW AL 594N PLPEN BJORAA Beh SbscRRSL thb @Bgrbeat | ng
t he agueous so u?@on tolgb~ﬁ | oot. As nentionggbabove, i% t he ra%%nization
of the anya@erddndof 8MEArosBEN HAE BBRIBlee I ddRratias A ZBYdrogenCitlizhtys thel S
increased up to 20% the rate of racem zarion of amno acid is not
i ncr eased rackinimaticar of therantiheagnd. édven twhien theratrioont, of Wedh Ptihmcreased ho 2096, thewate
catal yst is added and the 25 tenperature of the aqueous solution is
i ncr easedof tacepization0af the aming acik sennt duardasssl. oHowener, apienghe temperature of the

aqueous solution is increased to 50 ~ 100C in the present invention, the racemization of the
amino acid may take place within the short period of time of 1 hour. Thus, in order to rapidly
perform the racemization in the basic aqueous solution that supplies the amino acid, the

20 temperature of the basic aqueous solution may be increased to the above range. When the
temperature of the aqueous solution is heated to the level below 50C, the effect of accelerating
the racemization is insignificant, and the aqueous solution is not heated to 100C or higher.
When the amino acid of the basic aqueous solution layer is transferred to the organic solution
layer, amino acid is continuously added so that optical transformation may continue.

25 6. Principle of Chiral Selectivity, Principle of Chiral Conversion, and Scope of the

13



acid may be conducted within the short period of time of 1 hour. Thus, in

order to rapidly performracem zation in an agueous solution that supplies

the amino acid, the tenperature of the agueous solution is preferably

heated to the above range. The racem zation catal yst may include a

sal i cyl al dehyde derivative. The salicyl akl ehyde 5 derivative has -OH group

and t he al dehyde group (-CHO adjacent to each other and may form a stable

imne bond (-CH=N-) with the am no acid, thereby inducing the racem zation

of the am no acid. The salicyl al dehyde derivative may include PLP

(pyridoxal phosphate), pyridoxal, etc., which may be used alone or in

conbi nati Qpvengbnt Wo or nore. Particularly useful as the raceinization

catal yst 'S PLP (pyridoxal-5'-phosphate). 10The pH of the basic aqueous

solution is 14Tohe chied Selbdsivite KCBE Ptedeht Tnvedtiveh ip bedee oalthe/stiubtutah stabifgy g aaf 10 -

12. Mode for Invention The foll ow ng exanpl es which are set forth to

i |l ustr at éninatthadetailed prinaplbef wiocisis digeldsed $n 4 garletynafipapegs. thh éhepublisbert papers
under st andi ng of the present_ invention, and

i nventi on, ma rovi de a better

may be apﬁﬁ&p‘f 2&7@96-@@@? 20@8 Tefrahodipn 8008 chirtl sevestian 9f egninorpcidrgdegeribegi t hi n
t he scope of fhe pr t _invention. B Exa . Preparation of Chiral

Sel ot 16 REE BTG e T UGS THEDLITH LSTD db TRCErh FTSHS bte
g N

Nandhakung}, _ nem _
2008, 14, 243 ccur W ERwEMIPRAE et MNaRoRiN R ek 28 &ent*ivaRbh ¥hal& ik ichRayant e

was used ins?ead of phenyl i socyanate used upoﬁﬁsynfﬁe3|s of Conpound 5 1 in

the above caaR&ion of all DL-4RiE®aHAI TRiis id beddhR(thdXadtnizatol oMz dmind GEIRM calkiddS( s,
1H), 10.2(s, 1H), 8.3(s, 1H), 6.5-8.1(m 20H), 5.1(dd, 2H), 2.3(s, 3H).
out in the basic aqueous solution. Specifically, the chiral conversion of all DL-amino acids is

10 rendered possible by the combination of racemization in the basic aqueous solution and the
transfer of chiral selective amino acid from the basic aqueous solution layer to the organic
solution layer, which is evaluated to be very superior, compared to typical optical resolution the
maximum yield of which is only 50%.

In the method according to the present invention, chiral conversion may be applied to

15 any oi-amino acid which may be racemized in an aqueous solution in principle. Also the method
according to the present invention may be effectively applied to chiral separation of -amino
acid. In the same principle, the method according to the present invention may be applied to all
of amines able to form an imine with a chiral selective receptor.

In addition, the present invention pertains to a method of accelerating racemization of an

20 amino acid, comprising adding a racemization catalyst to the basic aqueous solution containing
the amino acid, and then heating the aqueous solution to 50 ~ 100C.

As mentioned above, in the racemization of the amino acid, even when the amount of
the racemization catalyst is increased up to 20%, the rate of racemization of amino acid is not
increased. However, in the present invention, when the racemization catalyst is added and the

25 temperature of the aqueous solution is increased to 50 ~ 100C, the racemization of the amino

14



Exanpl e 2: Preparation of Oganic Solution Conpound 3 (10.0 g, 18 nmol,
S-optical isoner) as a chiral selective receptor and 10 Aliquat 336 (10.0
g, 18 mmol) as FTC (Phase Transfer Catal yst) were dissolved in a sol vent

m xture of CDC13 (50 m) and toluene-4-nitrile (50 mM) at 1:1, thus
preparing an organic solution. Exanple 3: Preparation of Basic Aqueous

Sol ution Phenyl al anine (racemc form 30 g, 180 nmmmol) and 1.0

equi val ent of NaOH were sequentially added to water (100 m) and conpletely
di ssolved therein, after which 1.5 g of PLP 15 was added thereto, thus
preparing a basic aqueous sol ution. Exanple 4: Preparation of Acidic
Aqueous Skl thRbe conductegox‘aiﬁﬁﬂtﬂ{eaéh%fﬂ PR SCh®bf ¢ MG, dThukOinddrd¥was rﬁihdlylt ed 10
folds thus preparing 100 of an aci di c aqueous sol uti on. Exanpl e 5:
Optically péiﬁirﬁﬂhcbelt&aﬁb@ﬂ%%ﬁlu@ﬁs fheioyn ttat aupplies thiQiftiso aid)deitensodtut obthe and

t he basi ¢ aqueous sol ution prepared as above were placed in a 2 L

r ound- bot tagueofd sabkiomis grefdreny beatadtethe flmave fangour s 30 ni nut es. Whet her an
imne was formed was checked from a portlon of the ogganlc solutjon | ayer

usi ng 11-1 NVRTpEragmizgtion sgfalystipayinqudeaslislaldahysle derev M@ﬁ@}cyla@g@/det 0
ol eot it S o e OF et o i Cb Bt e GHE wtfenipbuna
As a resul ttab1%5m15£%eqo% (ré}&—ﬁﬁ'vﬁrfltdqe H%l_#lovg%l%, ARy u!duBng thje Aémiddlof bfthe2: the

smal | peak represe
amino acid. The salicylaldehyde derivative may include PLP (pyridoxal phosphate), pyridoxal,

etc., which may be used alone or in combinations of two or more. Particularly useful as the
racemization catalyst is PLP (pyridoxal-5’-phosphate).

10 The pH of the basic aqueous solution is 14 or less but exceeding 7, and preferably in the
range of 10~ 12.

Mode for Invention
The following examples which are set forth to illustrate but are not to be construed as
15 limiting the present invention, may provide a better understanding of the present invention, and
may be appropriately modified or varied by those skilled in the art within the scope of the present
invention.
Example 1: Preparation of Chiral Selective Receptor

[Compound 3]

g f/f: }w
e

20

15



of an imne formed with L-phenyl al anine and the peak represented by Dis
for NH of an itnine fornmed with D phenyl al ani ne. Such chiral
selectivity was the same as chiral selectivity upon optical transformation
from L- phenyl al anine into D phenylalanine in DMSO (Park, H Kim K M;
Lee, A.; Ham S.; 5 Nam W; Chin, J. J. Am Chem Soc. 2007, 129,
1518-1519). The organic solution | ayer was separated fromthe aqueous
solution layer using a separatory funnel, and then stirred together with

t he aci dic aqueous solution for 1 hour. Thereafter, as a result by NVR all
am no acids were separated from Conpound 3, and in the organic solution

layer, COWpoun@oﬁngt@ﬁ&Qj Al SRS MRS RSB ARt siithdsRemSRaE of ihoasd ef or e

optical transfor Ion. Also, the acidic aqueous 10 solution | ayer had

D- phenyl aldaglogtd is elepublisBed paperPatke HQMNpadhakusa, Rt iHonhg) yieam,SydCHin, dniSier r ed

t hereto. Usi ng the basic aqueous solution, the organic solution and

t he aci di K alyue6hsn.s@uut 7.08300hi th M35 s Wheac Cothppandodt iveal bypthseireslet4-ve
transfer one tine as above, the sane %r ocedures as above were _repeated two
tines. Wherdvinhenylisoqyage wagused éjsisad efphensdisrcoanats uspbuneasyhes eb owpaund

sol ution We_rgx 2.97 g (18 mmol ) of racem c phenyl al anMe and the sane nol of
NaOH so t HdR thg 2PV ®&R%r ni ned nol of phenyl al ani ne was present in the basic

fests was sl oRErpOaRkr1 & SVBRTRA: 1 VA, S QP TOSH SR doEh IMeRs 1o e
because aj %QM%QO{H SWH]Q%&%QS?WE was slightly increased in the basic

aqueous soldtion e optic sel ective transfer that took place.

20The proporti (E}aﬁiplé-Z:fP%ﬁBrﬁﬁ&l&Wgﬁﬁ‘ésdluﬁﬂnt he phenyl al ani nc of the basic
aqueous sol ution, and thus the aqueous solution |ayer was heated and

stirred at 90t oaipolnd181(10.6 @, tlBatmelaSanpticstisonrer)oascachisati scléatilé oweptoibynd
repeating the sane test as above. The chiral selectivity of phenylal ani ne
t ransf & r ediqta Bh&100 gahd cnsd) ast FTH (FhassTaheferaasalystiavere slissolugsl inta soivenin
whi ch racem zati on had occurred was the sane as in the first test results.

25Ther eaf tEKturegs €DCsE0 wlkanddolaaedcnitile EAmDas bd, HaHERARg ALYEYUC SOLEORp ¢ 5
total of thirt tests were perforned. Duri the repeated tests,

concentr at ed hé?d‘f‘H’éﬂfﬁ%ﬁrﬁpaie oh Y °‘§SO§] the pH of the acidic
aqueous sol uti I el Nt ai - : asic
aqueous sol uti %ﬁ@%@@%%%mﬁ?%w%jlgétﬁg) t?aﬁgﬁla(?mg%urlft’ﬁ%’f Bgé\%_g)é_i @O—l _
taking i nig,cONAY d&fcatd Ratet (160 Litf n@LmbleRly cﬁéscilldﬁl th¥leh, ARt whlcBars €ofrglput i on

| ayer fromthe acidic agqueous 5 solution. "11- MR nmeasur enent taken for

al | thigt ywak a&ded tHeeH& @hus Grophidtg 4 Yasic ediiebd soktibect i vity was al nost the sane
for every test. After the repetition of thirty tests had conpl eted, NWR of

t he organi ¢ solExaiple 4:Breparmtiaosfckddic AlquesusSepdioat i ng phenyl al ani ne from
t he acidi c aqueous solution |ayer was the sane as it was injti S(I)Inﬁ.fExanpl e
0

h
6: Recovery of Cenesjratadl hrdrachldricamid AL) &) wasshiued U8 teds thus prsparigd an

acidic aqueous solution.
Example 5: Optically Selective Transfer of Phenylalanine
20 The organic solution and the basic aqueous solution prepared as above were placed in a
2 L round-bottom flask and then stirred for 2 hours 30 minutes. Whether an imine was formed
was checked from a portion of the organic solution layer using 'H NMR (FIG. 2). As a result,
Compound 3 was completely used to chiral selectively form an imine with the amino acid. The
chiral selectivity was determined via integration of uryl-NH signal of Compound 3. As a result,
25  the chiral selectivity was about L:D = 1:12. In FIG. 2, the small peak represented by L is for NH
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10 After the repetition of thirty tests in Exanple 5, NaCOH was added to the
aci di ¢ aqueous solution |layer so that the pH thereof was adjusted to 7.0.
Then, phenyl al ani ne was precipitated, recovered, washed three tinmes with
cold water, and dried at 50C under reduced pressure. The dried

phenyl al ani ne had a weight of 84 g and a total recovery of 94% The results
of analyzing the dried phenylalanine with HPLC showed that D formwas 92%
with the remai nder being 15 form Exanple 7: Test for Increase in Optical
Purity of Phenylalanine 10 g (50 nmol) of the phenyl al anine (D-form 92%
obtained in Exanple 6 was dissolved in 100 ml of water, and 4.0 g (100

ol ) of '}J?gﬂ'ﬁxﬂi?éfo%&}’"(v}’th @dmﬁsﬁglg%amﬁe%e ik RO RREHiA ) B iPRERY GHaaRintR salt.

Thi s aqueous sol ution was wth a solution mxture of 20

CDC13/ t ol ysiiRd 4itRID-phdn§lalaMi@b.ume 1: 1) having Conpound 3 (3 g, 5.4 mmol) as
an R-optical isonmer and Aliquat (3 g, 5.4 mol ) dissolved therein, and then
stirred for 5 ISoch shirahselectivieg silas thefsameak chiral gelettvity ngam opticgbfransfoomatioay er
via |FT NVR, an imne was formed from L-phenyl al ani ne and Conpound 3. The
organi ¢ s dtout L-pherlykjeninevite Dsghsaylalarine infdMEOi(Parkd t Biailheyl; ket A dtanmSy
aqueous solution for_ 1 hour_so that the Li_%hen | al ani ne of E}He rgani c

sol ution NepeWanklingk Ji Ay Shepy g 197t e lg']éé%o A 0‘]‘%9’ rYa5The

HC1 lution | . der th it '
A e LR T T R S R e

ape 4 ot . . ueaus
havi ng. contbrs Ae R R ar PR ARl Y ST A scvre!
per f or med JRACRITRIE froff @&ﬁ?auhé 3S&18n P%?)ﬁ%ﬁﬁis%ldﬁ@ﬁ fiyReChRboEd 3 dndealgmunt  of

Compound 3 as the R-optical i1somer o
336 were present in the same state as before optical transformation. Also, the acidic aqueous

10 solution layer had D-phenylalanine separated from the organic solution layer and transferred
thereto.

Using the basic aqueous solution, the organic solution and the acidic aqueous solution
which were subjected to optically selective transfer one time as above, the same procedures as
above were repeated two times. Whenever the test was repeated, added to the basic aqueous

15 solution were 2.97 g (18 mmol) of racemic phenylalanine and the same mol of NaOH so that a
predetermined mol of phenylalanine was present in the basic aqueous solution. The chiral
selectivity in the second and third repetition tests was slightly smaller than in the first test. This is
considered to be because a proportion of L-phenylalanine was slightly increased in the basic
aqueous solution due to the optically selective transfer that took place.

20 The proportion of L-form was increased in the phenylalanine of the basic aqueous
solution, and thus the aqueous solution layer was heated and stirred at 90C for 1 hour so that
racemization occurred, followed by repeating the same test as above. The chiral selectivity of
phenylalanine transferred to the organic solution from the basic aqueous solution in which
racemization had occurred was the same as in the first test results.

25 Thereafter, the test was repeated in the same manner as above, so that a total of thirty
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5 organic solution |ayer was decreased to 1/2, after which the sane test
was repeated four tinmes. HClL was added to the basic aqueous solution | ayer
havi ng concentrated D phenyl al anine so that the pH thereof was adjusted to
7.0. The neutral phenylal anine precipitation was filtered, washed three
times with cold water, and then dried at 50C under reduced pressure. The
D-formof the dried phenyl al ani ne was neasured to be 99. 7% via HPLC and

wei ghed 6.2 g. Exanple 8: Racem zation in Amno Acid Agueous Sol ution

DL- phenyl al anine (1.0 g) and PLP (50 ng) were added to D20 (5 m ), after
whi ch a NaOH aqueous sol ution was added thereto while being stirred so that
al | conpoRQRtwerdBEfordbE SDUNRhe IdpBatéPRMts, BnRhtrAQBRYdYethiofld ally whilalddR.soat
room t enperature showed that a-hydrogen of the phenyl al ani ne was

substi t ut eleht thetpbl dF.thdHRwky &fucodsRelutianbeds diwdys aimaintaihel avds- 1 Also, thepH af ther 15 1
week, the substitution with D occurred at only about 30% Al so, the anount
of the PLPasimsquebenspbdion Specktfto d2I0 tyy adjipsing theeanaornti af adsied Na@Hpiakinggsto
increased, the rate of substitution with D was decreased instead, and even
when the apesisieration theriatruuctioneel Ho) ya theergan¢ selRomigyer dront Hig acidic aqueous

DL- phenyl al ani ng he substitution_rate .was decreased. l.y, a, sial | anount
of Subey i el H MRS SR e il Tk TR DS R AR 1
addi ti on, en.the t erat ur fa t . Qﬁﬁg fi 1 %
conditi OnSa%IV\(I)aS{S.lthF ﬁ%?eefgggvﬂatgs 7 %%‘?J&ﬁ%ﬁﬁe{l e géﬁsggs a?%wgtﬁ&’wﬁt t 00k

pl ace at foXoll@Si 1af ek e?&ﬁaﬁfeh SRR HeA AN 1 MRR 08 S3l@gnWi t hi n
30 m nut egrgéﬁcé%{l?&%ﬁ%o?&g\f The s%gsti ttﬁite%%] wth Di ndai cata‘gs racem zation
of the amidyer Rsiths saffeds it s inithBpe test results reveal that racem zation was
t aki ng pl ace. The other am no acids, for exanple, serine,

met hi oni ne, valExampld @ Recovery off Biehylplanine feomal A2flid AquesunSolutiver leaysubj ected to
the sanme test, and the sane results were obtained. In the case of valine,
the radeni zat i dviter theecpetigrin of thirtgtests inelxamplyd MNaQhrag sdedtoribs acidie Acaes ds.

Example 9: Optically Selective Transfer for OGher Am nq Acids . -am no
aci ds, suépuben Ipyer s fiptibe pHithesos iah adiugied 19 10 r{ﬂl,emml@%%ﬁnﬁe‘?asafﬁ%ﬂpma

Lo oPh 8 B8 05 S i R TSI e
3,2 0! SR W A IRLE B o6 Lt gL icallyoasl S5 ks pamy gty | et

aci d trangfeiricg GhddyRintrd Syt B Showll Wikdt ©PfokAYRE 909 Wiklethe fegtmitider Semditi on
| ayer was determ neéd by the cal culation of the area of the 1H NVMR peak. The

resul t ss argnshown in Table 1 below 10TABLE 1 oc-Am no acid

Example 7: Test for Increase in Optical Purity of Phenylalanine
10 g (50 mmol) of the phenylalanine (D-form 92%) obtained in Example 6 was
dissolved in 100 ml of water, and 4.0 g (100 mmol) of NaOH was slowly added thereto thus
preparing a phenylalanine salt. This aqueous solution was mixed with a solution mixture of
20 CDCly/toluene-4-nitrile (volume 1:1) having Compound 3 (3 g, 5.4 mmol) as an R-optical
isomer and Aliquat (3 g, 5.4 mmol) dissolved therein, and then stirred for 5 hours. As a result of
analyzing the organic solution layer via 'H NMR, an imine was formed from L-phenylalanine
and Compound 3. The organic solution layer was separated and stirred together with an HCl
aqueous solution for 1 hour so that the L-phenylalanine of the organic solution layer was

25  transferred to the HCI aqueous solution layer. The HCI aqueous solution layer was made under
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Selectivity (D-AANL-AA) 13-Amino acid Selectivity Alanine 7/1
3-am nobutyric acid 4/1 Serine 9/1 P-phenylalanine 20/1 Valine 12/1

10

15

20

25

the same conditions as in Example 4. The organic solution layer separated from the HCl
aqueous solution layer was transferred again to the basic aqueous solution layer having
concentrated D-phenylalanine, after which the same test was performed once more. After the
same two tests were performed, the amount of Compound 3 as the R-optical isomer of the
organic solution layer was decreased to 1/2, after which the same test was repeated four times.
HCI was added to the basic aqueous solution layer having concentrated D-phenylalanine so that
the pH thereof was adjusted to 7.0. The neutral phenylalanine precipitation was filtered, washed
three times with cold water, and then dried at 50°C under reduced pressure. The D-form of the
dried phenylalanine was measured to be 99.7% via HPLC and weighed 6.2 g.

Example 8: Racemization in Amino Acid Aqueous Solution

DL-phenylalanine (1.0 g) and PLP (50 mg) were added to D,O (5 ml), after which a
NaOH aqueous solution was added thereto while being stirred so that all components were
dissolved. The results of observation by "H NMR at room temperature showed that o-hydrogen
of the phenylalanine was substituted with D. However, the substitution rate was slow, and after
1 week, the substitution with D occurred at only about 30%. Also, the amount of the PLP was
changed. Specifically, when the amount of the PLP was increased, the rate of substitution with
D was decreased instead, and even when the amount of the PLP was 5% or less of the mol of the
DL-phenylalanine, the substitution rate was decreased. Only a small amount of substitution with
D occurred after 1 week in the absence of the PLP. In addition, when the temperature of the
D,0 solution under the same conditions was increased to 70°C or more, the substitution with D
took place at a very fast rate, and the substitution with D was completed within 30 minutes at
80°C or more. The substitution with D indicates racemization of the amino acid, and thus these
test results reveal that racemization was taking place.

The other amino acids, for example, serine, methionine, valine, leucine, tryptophan, and

tyrosine, were subjected to the same test, and the same results were obtained. In the case of
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13-l eucine 17/ 1 Leucine 16/1 p-honophenyl al ani ne 14/ 1 Phenyl al ani ne 12/1
P- honol eucine 11/1 Tryptophan 10/ 1 3-am noi sobutyric acid 1/1

valine, the racemization rate took 2 ~ 3 times longer than the other amino acids.
Example 9: Optically Selective Transfer for Other Amino Acids
o-amino acids, such as DL-serine, DL-alanine, DL-valine, DL-leucine, and DL-
tryptophan, and 3-amino acids such as DL-3-aminobutyric acid, -phenylalanine, 3-leucine, -
5 homophenylalanine, p-homoleucine and 3-aminoisobutyric acid were subjected to optically
selective transfer test in the same manner as in Example 5. The chiral selectivity of the amino
acid transferred from the aqueous solution layer to the organic solution layer was determined by

the calculation of the area of the '"H NMR peak. The results are shown in Table 1 below.

10 TABLE 1

a_iggno (DS_iZCﬁ/Lj/_ljiyA) B-Amino acid Selectivity

Alanine 7/1 3-aminobutyric acid 4/1

Serine 9/1 f-phenylalanine 20/1

Valine 12/1 B-leucine 17/1

Leucine 16/1 -homophenylalanine 14/1

Phenylalanine 12/1 B-homoleucine 11/1

Tryptophan 10/1 3-aminoisobutyric acid 1/1

As is apparent from the results of Table 1, the method according to the present invention

shows high chiral selectivity for valine which is an o-amino acid. The valine may be racemized

15 in the aqueous solution layer, and thus the method according to the present invention can be
effectively applied to the chiral conversion of the amino acid such as valine. As disclosed in the
published papers (JACS 2007; Che. Eur. J 2008), when chiral conversion is performed using a
DMSO solvent, chiral conversion for valine cannot be carried out. However, because chiral
conversion for valine was successfully performed by the method according to the present

20 invention, these results can be recognized as a drastic advancement in the art.
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As is apparent fromthe results of Table 1, the nethod according to the
present invention shows high chiral selectivity for valine which is an
a-am no acid. The valine nay be racem zed 15 in the aqueous solution |ayer,
and thus the nethod according to the present invention can be effectively
applied to the chiral convul sion of the amno acid such as valine. As

di scl osed in the published papers (JACS 2007; Che. Eur. J 2008), when
chiral conversion is perforned using a DMSO sol vent, chiral conversion for
val i ne cannot be carried out. However, because chiral conversion for valine
was successfully performed by the nmethod according to the present 20

I nvention, thesgyasy 'aﬁp%réﬁ@ﬁox'ﬂerdbfecﬁgﬂé ZRhoA AcRrdM ARl thE pREHENERARMcahN t he
art. Al so as Is apparent from Table 1, the method according to the
present i gWekit i RiktvaH hiskthiodl tselactivRy Bripvstieityl lngie, gHicie, -abmoptiewylaliniher

13- phenyl al ani ne, 13-1euci ne, p-honophenyl al ani ne, 13- honol euci ne anong

13- anmi no @diot®leudine smoig® aminboids. dtlasy tHe ngthbd atcorlingrte dempresentuavehii@rcasan be
usefully applied to the optical resolution of these 13-am no _acids. |In the
case of 1be usefidly applied to the pptisahtesadution f thewed-araino geidurln the ceseeol Hopmaipiacid,
solution |l ayer, ;and thus the thod accaordjng tq the present inventjon can
be appli e8HBIZAER dogs RO PCQUSH\EE USAUS ut‘?‘biaﬁ’%em@é]ﬁﬁ P ch?weramgg? hﬁes oners
for 13-amno acid.. CLAM .. . JA et hod. 0 bt.ai ni.ng. [ re
amino aci §5° ngﬁgnﬁgﬁﬁaﬂgﬁﬁ£%ﬁ§>93@5??%%3%%%929ﬁ?ﬁ%ﬁﬂﬁmﬁﬁﬁﬁ@§%%¥%@¥o be
opticallyﬁ&%gg#xggagr optically converted; an organic solution 5 containing
a chiral sel'ective receptor that chiral selectively reacts with D or
L-amino acid to forman imne; and an aci di c aqueous sol ution, the nethod

conpri si ng: a first step of mxing the basic aqueous solution and the
organic solution with stirring, and separating a basic aqueous sol ution
| ayer and an organi c solution | ayer; a second step of mxing the

organi c solution separated in the first step with the acidic 10 aqueous
solution with stirring, and separating an acidi c aqueous solution |ayer and
t he organic solution |ayer; and athird step of recovering D or

L-am no acid fromthe acidic aqueous sol ution separated in the second step.
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152. The nethod of claim11, further conprising repeating the first step and
the second step one or nore tinmes using the basic aqueous sol ution
separated in the first step and the acidi c agueous sol ution and the organic
solution separated in the second step, before perfoimng the third step.
203. The nethod of claim11, wherein the amno acid contained in the basic
aqueous solution is provided in a formof Li+, Na+ or K+ salt of am no

aci d. 4. The method of claim1l, wherein the basic aqueous sol ution
further conprises a racem zation catalyst that racem zes the am no acid. 25
5. The method of claim4, wherein the racem zation catalyst is a

sal i cyl al dehyde derivative. cpAamdiye nmethod of claimb5, wherein the
sal i cyl al dehyde derivative is one or nore selected 5 fromthe group
consi sting of PLP (pyridoxal phosphate) and pyri doxal . 7. The net hod

of claim4, wherein in order to accelerate racem zation of the am no acid,
t he basic agquedu® swthod iof obthiingemticdly tpmres @mino 10(ds usiag drasivhiredous kdutioast
step is perforned. 108. The nethod of claim1, wherein an organic sol vent
cont ai ned cpmfaining aorageing ecid & be pptisalis resoluest ereprticayxeony@ted orfperRaie solutipn

organi c solvent which is inmmscible with water and an ganj c_sol vent

hay n985a mﬁmnsﬁ?flr@# ~°@| ﬂwfrwea@tr Fhab#uﬁgﬁ%x?qﬁri}y retacts _Wltthoﬁ- Or%faTE@ Wod of
cl aim 8, erei.n.the solvent mxture is a solvent .mixture o

met hyl ene ?HQﬁqlfgméﬂHﬁﬁ‘ ?8W¥PP?$@E%%%§“§§ﬁ%§ﬁ?“ﬁ¥§¥Uye of chl or of orm and
tojueneniirii ey iy stop atixif R0 ABLs fitollafd &}Mb“r‘éa?l 8§uhsn Qi 3fiing,

! Jds
solution further conprises phase r catal yst™ (PT
and separating a basic aqueous solution layer and an organic solution layer;

a second step of mixing the organic solution separated in the first step with the acidic

10  aqueous solution with stirring, and separating an acidic aqueous solution layer and the organic
solution layer; and

a third step of recovering D- or L-amino acid from the acidic aqueous solution separated

in the second step.

15 2. The method of claim 1, further comprising repeating the first step and the second step
one or more times using the basic aqueous solution separated in the first step and the acidic
aqueous solution and the organic solution separated in the second step, before performing the

third step.

20 3. The method of claim 1, wherein the amino acid contained in the basic aqueous

solution is provided in a form of Li+, Na+ or K+ salt of amino acid.
4. The method of claim 1, wherein the basic aqueous solution further comprises a

racemization catalyst that racemizes the amino acid.

25
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2011. The nethod of claim 1, wherein the acidic aqueous solution is an HCl
aqueous solution. 12. The nethod of claim1l, wherein the amno acid is
a-amino acid or 13-am no acid. 2513. The nethod of claim11l, wherein the
chiral selective receptor is a conpound having a 23 salicyl al dehyde group.
14. The method of claim1l, wherein the chiral selective receptor is a
conpound represented by Chem cal Fornmula 1 below or a conpound represented
by Chemi cal Formula 2 5 below. [Chem cal Fornmula 1] R 0O OH [ Chemi cal
Formula 2] OH R

5. The method of claim 4, wherein the racemization catalyst is a salicylaldehyde

derivative.

6. The method of claim 5, wherein the salicylaldehyde derivative is one or more selected

5 from the group consisting of PLP (pyridoxal phosphate) and pyridoxal.

7. The method of claim 4, wherein in order to accelerate racemization of the amino acid,

the basic aqueous solution is heated to 50 ~ 100 C, after which the first step is performed.
10 8. The method of claim 1, wherein an organic solvent contained in the organic solution is
a solvent mixture comprising an organic solvent which is immiscible with water and an organic

solvent having a functional group having high polarity.

9. The method of claim 8, wherein the solvent mixture is a solvent mixture of

15 methylenechloride and butyronitrile or a solvent mixture of chloroform and toluenenitrile.

10. The method of claim 1, wherein the organic solution further comprises a phase

transfer catalyst (PTC).

20 11. The method of claim 1, wherein the acidic aqueous solution is an HCI aqueous

solution.

12. The method of claim 1, wherein the amino acid is o-amino acid or B-amino acid.

25 13. The method of claim 1, wherein the chiral selective receptor is a compound having a
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Z0 / Ro 10wherein X is independently selected fromthe group

consi sting of hydrogen; halogen; amno; nitro; cyano; foinyl; carboxyl; d
-Cl10 al kyl substituted or unsubstituted with one or nore substituents
selected fromthe group consisting of hal ogen, hydroxyl, am no, cyano,
nitro, and C6--Cl10 aryl; Cl-Cl O al kyl carbonyl; C6-C10 aryl; and Cl1-Cl0

al koxy; Y is independently selected fromthe group consisting of hydrogen;
hal ogen; am no; 15 nitro; cyano; forniyl; carboxyl; d -C10 al kyl
substituted or unsubstituted with one or nore substituents selected from
the group consisting of hal ogen, hydroxyl, am no, cyano, nitro, and C6-Cl0
aryl; O -t aflckpdeGsuponyl; C6--CLO aryl; and O -Cl0 al koxy; Z is

i ndependently selected fromthe group consisting of hydrogen; hal ogen;

am no; nitro; cyano; fornyl; carboxyl; CI-Cl0 allcyl substituted or
unsubstituted with one or nore substltuents sel ected fromthe group

consi sting of H4l @enneﬂmddof)xlyllm lamwharsin theachiral sdlective resepiorCs- Ticongeyid: Cl

- C10 al kyl car bon C6- C10Q aryl; and Cl-Cl0 al koxy; L.is an jnteger aof O
-5, Mis &FPresaet @%hy Chemigal-Formigp 4 brlopsor grromppwgereprenigd by Ghemical Formula 2

5 below:;

[Chemical Formula 1]
R+

. ﬂO ~0
(A OH
wCF ™7

[Chemical Formula 2]

2

OH R
PP

“\.\%J/ -::0
Zu

“ 0

e ",
Rm \a‘}i ’

===/

10 wherein X is independently selected from the group consisting of hydrogen; halogen,
amino; nitro; cyano; formyl; carboxyl; C1~C10 alkyl substituted or unsubstituted with one or
more substituents selected from the group consisting of halogen, hydroxyl, amino, cyano, nitro,
and C6~C10 aryl; C1~C10 alkylcarbonyl; C6~C10 aryl; and C1~C10 alkoxy;

Y is independently selected from the group consisting of hydrogen; halogen; amino;

15 nitro; cyano; formyl; carboxyl; C1~C10 alkyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen, hydroxyl, amino, cyano, nitro, and
C6~C10 aryl; C1~C10 alkylcarbonyl; C6~C10 aryl; and C1~C10 alkoxy;

Z is independently selected from the group consisting of hydrogen; halogen; amino;
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5 Rl is hydrogen; tosyl; CH3S02-; CH3CO-; O -C10 al kyl substituted or
unsubstituted with one or nore substituents selected fromthe group

consi sting of hal ogen and OH, C4-Cl0 cycl oal kyl substituted or
urisubstituted with one or nore sub stituents selected fromthe group
consi sting of hal ogen and OH, C4--Cl10 cycl oal kenyl substituted or
unsubstituted with one or nore substituents selected fromthe group

consi sting of hal ogen and OH, C4-Cl0 cycloallcynyl 10 substituted or
unsubstituted with one or nore substituents selected fromthe group

consi sting of hal ogen and OH, or C6-Cl2 aryl substituted or tusubstituted
Wi th one GiitrdiRk&0$ 'ﬂ(bﬁlgi; toadbkyl; €elEimt arylfsubsiiddeordiButptitedsyigi bfgoromhore

hal ogen, OH and d -05 al kyl; R2 is -NHOCR3, -NHS(=0)8R3, H CH or

- NHC( NHR5 )stiifitucuth seledtad §0m itte growypgensistingsudhflopen, ydrexyl, aming,cy®R®, aitrd, &4 ar e
each independently hydrogen; C-Cl0 al kyl 15 substituted or unsubstituted
wi t h hal odeénC10 b R1~CoP alkRsarbaryl; Co~RB0 avleansehr-GlAakpsyident | y hydr ogen:

Cl -Cl10 al kyl substituted or unsubstituted wth hal ogen; o -Cl2 awl
substituted or Idﬁé%ﬁ‘%?ﬁ‘tf@@oﬁ’wksﬁn%er&foﬁb%én@ﬂlb%ﬁni“?tﬁ%@ﬁf’éoé iected from

the group consigsti of hal o itrg, ~Cl-Q05 kyl x al koxy_..and, CF- CS
pertl uoéjoal kyl ﬁaﬁggﬁ@g%%’sﬁg%§8be&ﬁ?%§e&qfﬁ¢gm %P%!P:tft\%d RHEF Sluﬁlte\%nen R2
is - NHC( NH2 + : + i S i ” Co0o0,
R0 i 0. Cag e oy Hord NEARHE eicBaf BT b odioth I AR o) QO] s
al kyl; _amiglcloalkyl_s%sgute?l GWRERERGed With-dad Qr #hdsy bubithadd sdkicRE R the group
unsubstitutecl wth one or nore substituents selected fromthe group

consi st i ngomdistihgbdatogeantd O, CA-CIDQyclyskanl subktituted bs thsubidti@dedowith one or
unsubstitutcd with one or nore sub stituents selected fromthe group

consi st i ngnaé subatitogésselntdd Gbin tBAgrolDcayisingalf kelngdn and K¥;i G4+Cd @ cyaoalkynyl

unsubstituted with one or nore substituents selected fromthe group
consi st§ ngulstituied| o gasybgiteiedopith ope erore yelstente sespied divpsthe grpup gonsisting of

consi ot i ndgEersaap e ChrfiT o Bt oo UapPrIIGEh ST o 85 e SHSUBRE t ut ed
w th one sybstituents selected h p consisting of
hal ogen, @?é%ﬁomg?géquﬁﬁ@%ﬂ%o%aﬁ’g%dg%@x@l,ﬁfhe gi n the alkyl refers to

a linear or branched al kyl group and in tde conpound represented by

Chem cal Formula 2 carbon |inked with B%QE_IR&O R-formor S-form 1015. The

met hod of claim14, wherein the chiral iéel Ctive receptor is selected from
e

the group consif isngNBCXeBap AN SDESr e e O NIREEHR A REoVhseiasX31t o 6
bel ow: oxygen or sulfur, a is 1 or 2, R3 and R4 are each independently hydrogen; C1~C10 alkyl

15 substituted or unsubstituted with halogen; -NR6R7; or OR8, R5 to R8 are each independently
hydrogen; C1~C10 alkyl substituted or unsubstituted with halogen; or C6~C12 aryl substituted
or unsubstituted with one or more substituents selected from the group consisting of halogen,
nitro, C1~C5 alkyl, C1~C5 alkoxy and C1~C5 perfluoroalkyl, and RS and R6 may be linked to
form a ring, wherein when R2 is -NHC(NH,)NH," or -NHCHNH,, a counter ion is a halogen

20 ion or ROCOQ, RY is C6~C12 aryl substituted or unsubstituted with C1~C10 alkyl or C1~C5
alkyl; and

R10 is hydrogen; C1~C10 alkyl substituted or unsubstituted with one or more
substituents selected from the group consisting of halogen and OH; C4~C10 cycloalkyl
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16. A method of accelerating racem zation of an am no acid,

conpri sing

adding a 15 racem zation catal yst to a basi c aqueous sol ution contai ning

t he am no aci d,

The nethod of claim 16, wherein the racem zution catal yst

sal i cyl al dehyde derivati ve.

the salicyl al dehyde derivative is one or

consi sting of PLP (pyridoxal

and heating the aqueous solution to 50- 100 C.

17.
Is a

18. The nethod of claim 16, wherein
nore 5 selected fromthe group
phosphat e) and pyri doxal .

substituted or unsubstituted with one or more substituents selected from the group consisting of

halogen and OH; C4~C10 cycloalkenyl substituted or unsubstituted with one or more

substituents selected from the group consisting of halogen and OH; C4~C10 cycloalkynyl

substituted or unsubstituted with one or more substituents selected from the group consisting of

5 halogen and OH; or C6~C12 aryl substituted or unsubstituted with one or more substituents

selected from the group consisting of halogen, OH, C1~C5 alkyl, and C1~C5 alkoxy, wherein

the alkyl refers to a linear or branched alkyl group and in the compound represented by

Chemical Formula 2 carbon linked with R10 is R-form or S-form.

10 15. The method of claim 14, wherein the chiral selective receptor is selected from the

group consisting of compounds represented by Chemical Formulas 3 to 6 below:

H H F
o J\ s /'L\ 3(}\‘\«—.
OO A o 5 OO A 5 O
< O L\ /J\ ; O L
~ N A \ L = & " OH e \\&\N)\—N/ =/
o N/ T :
o sonats
l\\ N 3 e 4
H
L OH H e
e S o 0
ey O .y
Aron ] e
\[ — NH, ~=F 0 HN™ H
o =~N

16. A method of accelerating racemization of an amino acid, comprising adding a

15 racemization catalyst to a basic aqueous solution containing the amino acid, and heating the

aqueous solution to 50 ~ 100C.
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17. The method of claim 16, wherein the racemization catalyst is a salicylaldehyde

derivative.

18. The method of claim 16, wherein the salicylaldehyde derivative is one or more

5  selected from the group consisting of PLP (pyridoxal phosphate) and pyridoxal.
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