1 SPECI FI CATI ON PROCESSES FOR PREPARI NG OPTI CALLY ACTIVE (S OR R)-p-AM NO
ACI D AND OPTI CALLY ACTIVE (R OR S)-p-AM NO ACI D ESTER, AND 5 p-AM NO ACI D
2- ALKOXYETHYL ESTER AND OPTI CALLY ACTIVE (S OR R)-p-AM NO ACI D 2- ALKOXYETHYL
ESTER TECHNI CAL FI ELD [0001) 10 The present invention relates to a process
for obtaining an optically active (S or R-p-amno acid and an optically
active (Ror S)-p-amno acid eater simultaneously froma 3-amno acid eater
(racemic mxture), and to a novel n-am o acid 2-a.lkoxyethyl ester and an
optically active (S 15 or Ry -p-am no acid 2-al koxy ester which are starting
materials for the above process. Tl IHEToATaONY active p- amno acid and its
ester are useful as a starting material or a synthetic internediate of a
medi ci ne, agricultural chem cal such as a physiologically active peptide, a
| act am 20 SePREGCSESSES LFUR | PREPARING ORTE GALYY SICOTTOE 8| bR REtpvEMINGIDSt ance
(for exanple e, Pat | t 1- 3) A ND _ART. 021 Heretofore,
as a processA‘Fgﬁ ﬁp@%%@@ Mﬁ% I(;?‘ %SSC.'[ A 0, AGHS gg&ERanﬁNPts ester
Ey an Snwltim-ﬁﬂmmm mmm_mqsxmmu‘mnfumi og'lmchhnza?@rm, (4o e hafS
een i sclo n | [..eX , only one of enantionmers o
ethyl 3-am ngF?W%%%WEﬁWi %sn&pﬁr e) is selectively hydrol yzed
in water in the presence 30 of a |ipase (trade nane: Amano PS) origi nated
from Burkh ' ... (Pseudononas cepacia) to obtain an optically
active (S g{‘%%l?%c@fgfﬁ% opionic acid and an optically active (R)-ethyl
3-am no- 3-ar J0pebi onate (for exanple, see Non-patent literature 1.). 35
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obtaining an optically active (8 or R)-p-amino acid and an

optically active (R or S)-p-amino acid estexr simultaneously
from a f-amino acid ester (racemic mixture), and to a novel
p-amino acid 2-alkoxyethyl ester and an optically active (S
15 or R)-p-amino acid 2-alkoxy ester which are starting
materials for the above process. These optically active f-
amino acid and its ester are useful as a starting material
or a synthetic intermediate of a medicine, agricultural
chemical such as a physiologically active peptide, a lactam
20 eseries antibiotics, etc., and a physiologically active
substance (for example, see Patent literatures 1-3).
BACKGROUND ART
(0002]
Heretofore, as a process for preparing an optically
25 active p-amino acid and its ester by an enantio-gelective
hydrolysis reaction using a biocatalyst, there has been
disclosed a method in which, for example, only one of
enantiomers of ethyl 3-amino-3-arylpropionate (racemic
mixture) is selectively hydrolyzed in water in the presence
30 of a lipase (trade name: Amano PS} originated from
Burkholderia cepacia (Pseudomonas cepacia) to obtain an
optically active (8)-3-amino-3-axylpropionic acid and an
optically active (R)-ethyl 3-amino-3-arylpropionate (for
example, see Non-patent literature 1.).
35 [0003]
However, according to this method, there are problems



that an E value which is an index of selectivity between enantioners is |ow,
when an optically active carboxylic acid which is a product is

wat er-soluble, it is difficult to recover 100% of the product fromthe
aqueous solution 5 after conpletion of the reaction, and yet, under the
presence of a |arge amount of water, lowering in optical purity occurs due
to self-hydrolysis reaction of the substrate. Incidentally, the E value is
widely utilized as an index of selectividy of kinetic optical resolution
(for 10 exanple, see Non-patent literature 2.). [0004] Also, as a nethod for

obt ai ni ng anthpti aal Eyvatae viehi &n aig nen Gmiest BORMQRT iddGicy peltwdap been
Egomn a met hod tg. %ccongligh a good gield anqtgpod QQ;ic%r puriity by making
an ester POrtroRTpFBpyP &Y erWiFd A gt S & PavenCarPrryldture 4).
[ 00051 HowevaridawhbdcHi hg &optddscireifochterd Sylgmlaourt ief diFEieulgust be
becoms. compl FearBaCrREOPE FE thEdorndiet (ol e BoMesReaRoRtaats phase.
etc. Incislenaftek| gompbetioroof relte apiacaidry, anid wetd- amides aded ester, a
Tesul i ng opFEEAESEL8Y: pelathe ANt o VAR LURELE troaBraEaLio be | ed
to a desiredpueihyl ocesterdoe ®b hsélediydrdiydirmneasitdonf ofathen, etc., so
obt ai ni ng an®SHPEEarey a1 e B VAR R A Y Br BT Y 8 been
known a net Aedindexhofasel ect ivirhigh keimettio-opelieetli vieploy ionalfprng out
compound® i neranbEhs Bhe NAH PEeR I ANEE 35,001 C col vent (for exanple.
see Patent 330PPdérature 5). [00071
Alsc, as a method for obtaining an optically active
3-amino-3-arylpropionic acid, it has been known a methed to
accomplish a good yield and good optical purity by making
15 an ester portion propyl ester (for example, see Patent
literature 4).
[0005]
However, according to this wmethod, a large amount of
water must be used so that there are problems that the
20 operations for the reaction become complicated since it is
essential to adjust pH of an aqueous phase, etc. Incident-
ally, as a required optically active §-amino acid ester, a
methyl ester or an ethyl ester thereof is desired in many
cases, 80 that the resulting optically active p-amino acid
25 propyl ester is required to be led to a desired methyl
ester or ethyl ester by transesterification, etc., so that
this is not an efficient method.
[0006]
Moreover, as a method for obtaining an optically
30 active 3-amino-3-arylpropionic acid, it has been known a
method which can realize high enantio-selectivity by
carrying out enzymatic hydrolysis of 3-amino-3-arylpropion-
ic acid ester (racemic compound) in two-phase system of
water and an organic solvent (for example, see Patent
35 litexature 5).
(0007}



3 However, in this nmethod, when an optically active carboxylic acid which is
a product is water-soluble, it is difficult to recover the product with 100%
fromthe aqueous solution after conpletion of the reaction. Al so, there was
5 a problemthat in the presence of a | arge anount of water, lowering in
optical purity was caused due to self-hydroly- sis of the substrate. (0008]
Non-patent literature 1. Tetrahedron Lett., 41, 2679 (2000) 10 Non-patent
literature 2: J. Am Chem Soc., 104, 729 (1982) Non-patent literature 3:
"Chemi cal Dictionary”, Published by Tokyo Kagaku Dojin Shuppan, p.948 (2000)
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m xture) by BAjdrofythe S@sgteattei on of P-amino acid ester (racem c mxture)
and water) q@é@g an enzynme with a sinple and easy nmethod and with a high E

val ue. MEANS VE THE PROBLEM5S [0010] 35 Heretofore, a preparation of an
optical |y acNenepatenti hotexathyy kendiatinahegron Desthydddl y8F390f2000) - ani no
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Patent literature 5: Japanese Unexamined Patent Publication
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DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0009]

25 Other problems of the present invention are to solve
the above-mentioned problems, and to provide a process for
preparing an optically active (S or R)-fp-amino acid and an
optically active (R or S)-f-amino acid ester simultaneously
from p-aminc acid ester (racemic mixture) by hydrolyais

30 (reaction of p-amino acid ester (racemic mixture) and
water) using an enzyme with a simple and easy method and
with a high E value.

MEANS TO SOLVE THE PROBLEMS
foo10]

35 Heretofore, a preparation of an optically active fB-
amino acid by enantio-selective hydrolysis of a f~amino



4 acid ester (racemic mxture) is generally carried out by a nethod in
which a | arge anount of water and a racemc mxture O-amno acid ester are
reacted in the presence of a hydrolase in a solvent nmainly conprising water.
This is $ because in the hydrolysis of racenmic mxture p-anmino acid ester
which is a substrate, it has been considered that the reaction proceeds

rapi dly as an anount of water is as nuch as possible. The present inventors
have earnestly investi- gated to solve tHe problenms nentioned above, and as a
10 result, they have found a novel reactin systemin which vyield,

selectiity, apedalstéty(r£éemid@meixdireVved PenctrANG edrrikh be Byigr art
t echni que, and gy erior._as_an _industrial preparation process, ,in which

sel f - hydr ol y&fE FREWRICR A 1A%ES ANPURT St WakeYpdrd: ¢ SAC&Mifibstrate (0 15
ami no acid emirthrahpcdmiro ersid Yesredr alrgz edabyedat fr thaNprésesddsépd i al l'y
conpletely i thILEdé and_an optically active .p-am no_acid j ch, can be
difficultiy BM@E‘P 2% %%I%Iipjd“%mi M- CORPFISANEy WAk egenet B8 b be

conpl et )el 5 bﬁeauséeﬂnbyhé Sagd+dlgye &f aatehiQ dIkRAracpdamshsradfa(racenic
mxture) int

. Of I J [ I .. [ 00 Th
s the. prosBRESPrUBLERoHe rd SHARL IS & phiodiads Beelh CpPesdereg tRaBpthtal Iy
Compound (1110 ¢ Rpe peant od By .t he Lo Tl LIy L0010 T N R - oo (1)
oun : --=%
[0053] 90 whePePREREPLRT cdht Paventi JPvBrbhbe HRRE GREBRERDY LRTSERAT gr olip,
cycl oal kyl ggetpd seasélve grivaiprablems gremriomedhabevear whdgesup each of
whi ch may, haygegh ¢ SUPRLY 'HERL (Fdundlf noveP R38R 3)R3RTR! khEcfar bon

atom
yield, selectiity, operability, etc. are improved as

compared with the prior art technique, and superior as an
industrial preparation process, in which self-hydrolysis
which causes lowering in optical purity of a substrate (f-

15 amino acid ester) which is easily hydrolyzed by water can
be substantially completely inhibited, and an optically
active p-amino acid which can be difficultly obtained
solely due to water-solubility in general can be completely
recovered by reacting water and a P-amino acid ester

20 (racemic mixture) in the presence of a hydrolase in an
organic solvent.
[0011)

That is, the present invention relates to a process

for preparing an optically active (S or R)-p-amino acid

25 (hexreinafter sometimes referred to as Compound (II))
represented by the formula (II):

[0012]
NH, O
(I
[0013]
30 wherein R represents an alkyl group, alkenyl group,

alkynyl group, cycloalkyl group, aralkyl group, aryl
group or heteroaryl group each of which may have a
substituent (g¢), and * represents an asymmetric carbon
atom,



5 and an optically active (R or S)-a-amno acid ester (hereinafter
sonetines referred to as Conpound (I11)) represented by the formula (111):
[0014] NH2 ~O5 RNH) * R (D) (0015] wherein R has the sanme neani ng as
defined above, R represents an al kyl group which nmay have a substitu-
ent(s), and * represents an asymetric carbon atom 10 provided that it has a
reverse absolute configuration to that of the conpound of the formula (I1),
[0016] which conprises selectively reacting water and one of enantioners of
a p-amno acid ester (hereinafter sonetinmes 15 referred to as Conpound (1))
represent ed dydtdre dprindldy @Jtive O®l o SH2p-Enlld 44)d edwesein R and R

have the sa ' S fi.ned ve, Which is a ra Lc, mxture, in
t he presencg?%§@§yﬁé¥ﬁ§ﬁ:§é¥%##*é%wé%%ﬁggag §8|98nE?mBE§?dN@§Ei§tR CARRYI NG
QUT THE | NvErEpGREeitosd 81y 25heR fiormddpddId) (1) represents an al kyl group,
al kenyl gror@bl kynyl group, cycloal kyl group, aral kyl group, aryl group
or heteroaryl group each of which nmay have a substi- tuent(s). [0019] 30 The
al kyl group of an al kyl groupNkHki cfOmay have a substituent(s) in the Ris a
straight or branched al kyl gfoup ving 1 to 10 carbon atons, and may
i nclude, for 6 (I

g R™ * R’

[0015])
wherein R has the same wmeaning as defined above, R!
represents an alkyl group which may have a substitu-
ent(s), and * represents an asymmetric¢ carbon atom,

10 provided that it has a reverse absolute configuration

to that of the compound of the formula (II),
[0016]
which comprises selectively reacting water and one of
enantiomers of a f-amino acid ester (hereinafter sometimes

15 referred to as Compound {(I))} represented by the formula
(I):

[0017]
NH, O
a OR’ (1)
wherein R and R' have the same meanings as defined

20 above,
which is a racemic mixture, in the presence of a hydrolase
in an organic solvent.

BEST MODE FOR CARRYING OUT THE INVENTION
[0018]

25 R in Compound {(I) represents an alkyl group, alkenyl
group, alkynyl group, cycloalkyl group, aralkyl group, aryl
group or heteroaryl group each of which may have a substi-
tuent (s) .

[0019]

30 The alkyl group of an alkyl group which may have a
substituent (s) in the R is a straight or branched alkyl
group having 1 to 10 carbon atoms, and may include, for



exanpl e, an al kyl group such as a nethyl group, ethyl group, propyl group,
butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl
group and decyl group, etc., preferably a nethyl group, ethyl group, n 5
propyl group, isopropyl group, n-butyl group or n-octyl group, nore
preferably a methyl group or ethyl group. Incidentally, these groups contain
various kinds of isoners. (0020] 10 The substituent(s) in the al kyl group
whi ch may have a substituent(s) may be ®entioned, for exanple, a hal ogen
atom such as a fluorine atom chlorine atom brom ne atom iodine atom

etc.; a hydrexathpDs O #kyal kfpadp FRW ashavimdgnit gréuﬁ?réeﬂyfhai ns such as
a met hoxyl group, 15 %éafﬁ%; ro “@&ﬁL%gpﬁﬁl 8r0u§ ut oxyl group, etc.; an
ami no group; LY al BER od'&bugjp SUR. dPRBE ¥ GFPHB. BEXYD,

di et hyl am noggs@pip, hétyl Proyfn@dyauRiroapd aohilr §ro@pOoaia &&6y1 preferably
a fluorine ato chlorlneaﬂé) ql r ox roup, am no group or dial kyl am no
group. 20 [ O¥AP £&NHD! ePHH é\[‘lﬁ% A "G%bﬁg H%PHRg SELBKLagXQWR: iBU- ent(s)
may be mantiwreskl fofoxamiddbrepyl uRicupet AYbuliyQUBrouphber ROBEEY] group,
hydroxyneth?/fl%ﬁfgéouqh met_hox qggﬁéL %%§¥&. am nonet hyl = group,

di met hyl ani By | " R E % | 9GPYRpOT22ShY cBFE¥Ret hyl gr oup,
2- hydr oxyet hymed dgrovgpl Bnd thepmnroeiupd c@n®aiin @bgioupr kiragbby a fluoro-

met hyl group% chl oromet hyl group, hydroxynethyl group, am nonethyl group,

di met hyl am n LT ! group, 2-Chloroethyl group or 2-cyanoethyl group. 30
(0022] The al&@31 group of an al kenyl group which nay have a substituent(s)

(0 the Rts an al kenylo AR g 9 4ol Onel0n 60 9oRL IRy oRIgh YS! U

for exanple, a viny group, propény oup, § r oup; group,
35 hexenyl g csngos sty s Jgmayp beo otemtyilongdoufiprnerample gr aupalagen decenyl
group, etc. ’at%rﬁfﬂaplays aavflq}’drigfeogi’oaﬁrgﬂﬁgwine atom, bromine atom,

iodine atom, etc.; & hydroxyl group; an alkoxyl group
having 1 to 4 carbon chains such as a methoxyl group,

15 ethoxyl group, propoxyl group, butoxyl group, etc.; an
amino group:; a dialkylamino group such as a dimethylamino
group, diethylamino group, etc.; a cyano group; and a nitro
group, etc., preferably a fluorine atom, chlorine atom,
hydroxyl group, amino group or dialkylamino group.

20 [0021}

Examples of an alkyl group having such a substitu-
ent (s) may be mentioned, for example, a fluoromethyl group,
chloromethyl group, hydroxymethyl group, methoxymethyl
group, aminomethyl group, dimethylaminomethyl group, 2-

25 chloroethyl group, 2,2-dichloroethyl group, 2-hydroxyethyl
group and 2-cyanoethyl group, etc., preferably a fluoro-
methyl group, chloromethyl group, hydroxymethyl group,
aminomethyl group, dimethylaminomethyl group, 2-chloroethyl
group or 2-cyancethyl group.

30 [0022]

The alkenyl group of an alkenyl group which may have
a substituent(s) in the R is an alkenyl group having 2 to
10 carbon atoms, and may include, for example, a vinyl
group, propenyl group, butenyl group, pentenyl group,

35 hexenyl group, heptenyl group, octenyl group, nonenyl group
and decenyl group, etc., preferably a vinyl group, propenyl



7 group, butenyl group or pentenyl group, nore preferably a vinyl group,

1- propenyl group or 2-propenyl group. Incidentally, these groups contain
various kinds of isoners. S [00231 The substituent(s) in the al kenyl group
whi ch may have a substituent(s) may be nentioned, for exanple, a hal ogen
atom such as a fluorine atom chlorine atom bromne atom iodine atom
etc.; a hydroxyl group; an ].0 al koxyl group having 1 to 4 carbon atons such
as a nethoxyl group, ethoxyl group, profoxyl group, butoxyl group, etc.; an
am no group; a dialkylam no group such as a dinmethyl- amino group,

di et hyl am noggsesp, biedienyl @Mx@fl@rgbﬁhﬂen?mdgﬂouﬁl thEr&rPrPfeivly Preferably
a fluorine aton] chlorln 15 ato dr oxy rou ani no %roup or

dlalkylanlno e BPpaﬁra KBR Pe@YBu%r ¥®i ng such a

substi t u- enm@:hdémam rrmﬁesmg&oub@r coxaaphevaaidus! wpn@etdenyl  group,

1-chl or oet henyl group, 1-hydroxyethenyl group, 1 20 met hoxyet henyl group,

1-aninoethen§¥ P, 1-cyanoet henyl group, 2-fl uoroethenyl group,

2-chl or ot hepyd2dr oup, 2- hydroxyethenyl group, 2-methoxyet henyl group,

2-am no- et henyl oup 2- +Syano t hen ou 1 2 dlneth |.am_no- ethenyl
3"k B8 Brdng

group, 1-fl uoro-2- gP6hs, Tﬂ%ﬁﬂ)m
1- hydr oxy- 2- hnvumznﬂunﬁumqnent4m9thayybé-mpnomengﬁ gfonpexamp&ﬁIKBZ pr openyl

o openyl ot oupioueh AR uc 3P e ALGYhE i BRePRRNG e Feail or oup,
3- am no- 2- priopsmisie grtmm, xbdxpanatbmSOepnopeayhygroupl group; an
o of er By oF P AR Mavabel 46 o84, dapoll ZPRAE asel S8 L ina B Cheny
group, 1-am gnmmer@ﬂh@qdumrmmcy@moppuwygrgnpupbuuexﬂ UDYQUER, prtpeny|
group, 1-chl gy 058 RIVY; ¥ WMBIRY1Amind G¥BAR- SulhORENW ! A BHOUR1 -

amino group, diethylamino group, etc.; a cyano group; and a

nitro group, etc., preferably a fluorine atom, chlorine

15 atom, hydroxyl group, amino group or dialkylamino group.
[0024]

Examples of an alkenyl group having such a substitu-
ent (a) may be mentioned, for example, a l-fluorcethenyl
group, l1l-chloroethenyl group, l-hydroxyethenyl group, 1-

20 methoxyethenyl group, l-aminoethenyl group, 1l-cyanoethenyl
group, 2-fluoroethenyl group, 2-chloroethenyl group, 2-
hydroxyethenyl group, 2-methoxyethenyl group, 2-amino-
ethenyl group, 2-cyanoethenyl group, 1,2-dimethylamino-
ethenyl group, l-fluoro-2-propenyl group, l-chloro-2-

25 propenyl group, l-hydroxy-2-propenyl group, l-methoxy-2-
propenyl group, l-amino-2-propenyl group, l-cyano-2-
propenyl group, 3-fluorxo-l-propenyl group, 3-chloro-1-
propenyl group, 3-hydroxy-2-propenyl group, 3-methoxy-2-
propenyl group, 3-amino-2-propenyl group, 2-cyano-2-

30 propenyl group, 3,3-dimethylamino-2-propenyl group and 3,3-
dichloro-2-propenyl group, etc., preferably a 1l-fluoro-
ethenyl group, l-chloroethenyl group, l-hydroxyethenyl
group, l-aminoethenyl group, 1-cyanoethenyl group, 1-
fluoro-2-propenyl group, 1l-chloro-2-propenyl group or 1-

3§ cyano-2-propenyl group.

[0025}



100253 8 The al kynyl group of an al kynyl group which may have a
substituent(s) in the Ris an al kynyl group having 2 to 10 carbon atons, and
may include, for exanple, an ethynyl group, propynyl group, butynyl group,
pentynyl group, 5 hexynyl group, heptynyl group, octynyl group, nonynyl group
and decynyl group, etc., preferably an ethynyl group, propynyl group,

butynyl group or pentynyl group, nore preferably an ethynyl, 1-propynyl
group or 2-propynyl group. incidentally8 these groups contain various kinds
of 10 isomers. [0026] The substituent(s) in the al kynyl group which may

have a substituentrirfe Jmyrka @Q@R,’fgggdanf Qﬁ-k?ﬁﬂmb?%lélﬁ wHPél?Qﬁ‘éy A such as

a fluorine atom_ch| ori ne ataom rom ne atom ne atom ‘etc.; a
hydroxyl gr oRpSWRStHHueRG s igiduFheaR A &r 815YRYLHERCURaNA¥iIRgCH & a

met hoxyl  gr oup, ctben it iU RN MRAROEYe 186RYP foRUERENbl e JF @4 Pet Bjreys an ami no
group: a dlaIKglan1no ro%g such ai&? dlnethﬁlan1no group, diet’hyl am no
group, etc.;ICWaRr OB g PR SYTYido IZPYRp, PEREYRY S SF@YRbI y a fl uori ne

atom  cig orheey@DarduElr ReptyeRAuRrcal, NectaAYR gtodpal Kdﬁg@ﬁfggrwﬁup-

[ 0027] Exanplgg @% an akgxgyl roup haV|n% ECh a substitu- ent(s) may be
menti oned, fUPd XEHARE 1¥I%%¥betﬁ§ﬁfﬁ a% Buph SLRKMBE oBFPNRY | gr oup,

g- hydrox%/ﬁt hyfr»ﬁyzwmgrol\ﬁ?l rmidwmz elgrayl Io%r PéﬁtyﬂXQ 'ﬂ@&ﬁhgﬁi&i‘e groulo,

- cyanoet hyn [ - QI 0-,2- Rr opyn roup, 1-chloro-2-propyny group,
1-hydroxy-2-%?%%%ﬁ§#ﬂﬁfﬁhﬁF & 'hgi?F§P§P¥gyﬁ§Bu30°§r%DBF°E¥§%¥no-2-propyny|
group, 1-cyagoedp pr appidlengadly, thede dyrdhps oedhpxrpywasticrsokingad of
111'd'aqu°'2g§K$B¥Pyl group, etc., preferably a 2-fl uoroethynyl group,

2- ehl or o- ethyny group, 2-hydroxyethynyl group, 2-amnm noethynyl group,
1-fl uoro-2- pfo@3%lyl group or 1, 1-dichloro-2-propynyl

The substituent(s) in the alkynyl group which may
have a substituent (s) may be mentioned, for example, a
halogen atom such as a fluorine atom, chlorine atom,

15 bromine atom, iodine atom, etc.; a hydroxyl group; an
alkoxyl group having 1 to 4 carbon chains such as a
methoxyl group, ethoxyl gxoup, propoxyl group, butoxyl
group, etc.; an amino group: a dialkylamino group such as a
dimethylamino group, diethylamino group, etc¢.; a cyano

20 group; and a nitro group, etc., preferably a fluorine atom,
chlorine atom, hydroxyl group, amino group or dialkylamino
group. '

[0027]
Examples of an alkynyl group having such a substitu-

25 ent(s) may be mentioned, for example, a 2-fluorocethynyl
group, 2-chloroethynyl group, 2-hydroxyethynyl group, 2-
methoxyethynyl group, 2-aminocethynyl group, 2-cyanoethynyl
group, 1l-fluorc-2-propynyl group, l-chloro-2-propyny.l
group, 1l-hydroxy-2-propynyl group, 1l-methoxy-2-propynyl

30 group, l-amino-2-propynyl group, l-cyano-2-propynyl group,
1,l-dichloro-2-propynyl group and 1, l-diamino-2-propynyl
group, etc., preferably a 2-fluorocethynyl group, 2-chloro-
ethynyl group, 2-hydroxyethynyl group, 2-aminoethynyl
group, 1-fluoro-2-propynyl group or 1,1-dichloro-2-propynyl

35 group.

[0028)



35 group. [0029] 9 The cycloal kyl group of a cycloal kyl group which may have
a substituent(s) in the Ris a cycloal kyl group having 3 to 10 carbon atons,
and may include, for exanple, a cyclopropyl group, cyclobutyl group,

cycl opentyl group, 5 cyclohexyl group, cycloheptyl group, cyclooctyl group,
cycl ononyl group and cycl odecyl group, etc. (incidentally. these groups
contain various kinds of isoners), preferably a cyclopropyl group,

cycl obutyl group, cyclopentyl group, cyd ohexyl group, cycloheptyl group or
cycl ooctyl group, 10 nore preferably a cycl opropyl group, cyclobutyl group,

cycl opentyl group e ccwmqwl Grovp o<f0Q2ayc'ﬂasmyPS%f&w%t@ah'nna he
cycl oal kyl group which have "a substltuent(s e_nentioned an al kyl

group 15 havhﬁ@ﬁ1?t%PQF¥%ﬁ¥ﬁﬂF%%ku%ﬂ; the Waﬂ@géncaFéﬁﬁ%hEﬁ gEodp Raving ne

atom chl orlmec@tpmcﬁmnrwc&wmaaﬂﬂmaqﬂummhem £o®t Bxam 18ydaoxy| group;
an al koxyl group havi 1 to 4 carbon chains such as a nethoxyl group, an

et hoxyl groupy<=CP¥R YJHOUR o FY G RPUE YHu 98epP , g F¥GRoPEREY] ﬁho%ﬂ1no group; a

20 di al kyd anepel ghekyl sga&fu;as ﬁd@ﬂwla@mpgreyelaaétyﬂl gkbypani no group,

etc.; a cyano grou a nitr referab a_fluorine atom

chl orine at ofYSH 9%&%& IgriﬁQnﬁP 4ﬁ%£13959“ vaPE?Ia&+ﬁ616?65©1110030] 25

Exanpl es of ahssrsl@ﬁdnkyé @mmmmwmnasswsmoméy@mt()[airef@ya | |
or ocycl opropy

menti oned, for | e fl uorocyclo- pro grou
group, 3- quBrS% $§kﬁﬁ§ii qaﬂfyay@E§HPOp§VgéPBEBtY n¥HYecl opent yI
grgug; di rrewcr}@h?mry@mkwwy@mgw@tya— | bp?excbwlewtyur@ﬁ@upso
, 2-di ch] or ocycl ohex up ydroxycycl obuty
2 oyanoctl ofiSSs PLr bR Y B ST hARRBR) SR oy PBE YD SE¥P o1 oup o
chIorocycIobuYglopﬁmmmn gfmﬁﬂjor cyclochexyl group.
(0029]

The substituent(s) in the c¢ycloalkyl group which may
have a substituent(s) may be mentioned an alkyl group

15 having 1 to 6 carbon chains, a halogen atom such as a
fluorine atom, chlorine atom, bromine atom and iodine atom,
etc.; a hydroxyl group; an alkoxyl group having 1 to 4
carbon chains such as a methoxyl group, an ethoxyl group, a
propoxyl group and a butoxyl group, etc.; an amine group; a

20 dialkylamino group such as a dimethylamino gxoup and
diethylamino group, etc.; a cyano group; and a nitro group,
etc., preferably a fluorine atom, chlorine atom, hydroxyl
group, amino group or dialkylamineo group.

[oo30]

28 Examples of a cycloalkyl group having such a substi-
tuent (s) may be mentioned, for example, a 1-fluorocyclo-
propyl group, 2-fluorocyclopropyl group, 3-fluoxocyclobutyl
group, methoxycyclopropyl group, aminocyclopentyl group,
dimethylaminocyclohexyl group, 2-chlorocyclopropyl group,

30 2,2-dichlorocyclohexyl group, 2-hydroxycyclobutyl group and
2-cyanocyclohexyl group, etc., preferably a fluorocyclo-
propyl group or chlorocyclobutyl group.

(c031]
The aralkyl group of an aralkyl group which may have

35 a substituent(s) in the R may include, for example, an

aralkyl group such as a benzyl group, phenethyl group,



The aral kyl group of an aral kyl group which may have 35 a substituent(s) in
the R may include, for exanple, an aralkyl group such as a benzyl group,
phenet hyl group, 10 phenyl propyl group and phenyl butyl group, etc.,
preferably a benzyl group, 1-phenethyl group, 2-phenethyl group, 3-

phenyl propyl group or 3-phenyl butyl group. Incidentally, these groups
contain various kinds of isoners. 5 [0032] The substituent(s) in the aral kyl
group which may have a substituent(s) n¥ be nentioned, for exanple, an

al kyl group having 1 to 10 carbon atonms such as a nethyl group, ethyl group,

propyl groumhMWr@ﬂU?rCﬁmﬂbﬂd Phetiavaeyeyybu! odpe. Neptateiwp, octyl
group, nonyl q%oqf and decyl group tc. &lnC|dentallx, t hese groups contain
various kindd " Yo Uy - %iéhﬁﬂ%&%ﬁ §roip; Z-RREPBERY oIFOVRY AT ogen atom
such as a flpwenyEpm RUu icre 3-mmylbuewngraﬁﬁm atidaigia gi,om etc.;
an al koxyl group 15 having 1 t,o 10 qarboR.atonE sych as a net hoxyl group,
et hoxyl grogﬁ‘e% 03100’y e g‘rg%lfﬁll’olylaﬁ'ﬁusg 4088 BENLFPBSEFR: group, hexyl oxyl
group, hepty[exy2] group, octyl oxyl group, nonyloxyl group and decyl oxyl
group, etc. (inciqgﬂ%all . these groups conta;n ﬁgrious é&f s of isoners.);
an 20 aral kyl oxyl dﬁu%gﬁﬁﬁﬁnf(? 18 LhrpBRa Lk BheIEAE Bhzyl oxyl
group, phenehiyé oxydulggtoitueal )heay peopexny iogedypfoet éxatple) damt al |y,
t hese groups_gont ain vari Qus é;nds f IS ners.%' an yl oxyl gr.o such as a
pheny! oxyl SHRHB A Oy1® dPoSBEo8Pc 3EPPACPUERTaf 1§, "PHREE 25 gr oups
cont ai n varigusulk neishydf gaper prjopydn gabkpxybhkpkygrogpoupestugh as a
nmet hoxymet ho I QYR AN ]qgého X ro t | ncy t hese
gr oups E:Igont aﬁé\lg‘ri ou %n ’oﬁ%&?ﬁeygwg’ag%xgaﬁﬁﬂggm Hr‘fgl‘?g:fr' %%g%ch as a
met hyl anmi no apdupeeyid gndvp.aiuf driogddentallyi nthdeat atrdyps 3fontaize gr oups
contai n varipys; Ki01ds; s |30 B Galrs .3 ;da@hhlaxgi oup & as a
di met hyl am no group aﬁgﬂﬁiethylaninoq'grou , etcC. ?%géaentaff€b t hese groups
contain vari@geeup: a halogen atom such as a fluorine atom, chlorine
atom, bromine atom and iodine atom, etc.; an alkoxyl group
15 having 1 to 10 carbon atoms such as a methoxyl group,
ethoxyl group, propoxyl group, butoxyl group, pentyloxyl
group, hexyloxyl group, heptyloxyl group, octyloxyl group,
nonyloxyl group and decyloxyl group, etc. (incidentally,
these groups contain various kinds of isomers.); an
20 aralkyloxyl group having 7 to 10 carbon atoms such as a
benzyloxyl group, phenethyloxyl group and phenylpropoxy
group, etc. (incidentally, these groups contain various
kinds of isomers.); an aryloxyl group such as a phenyloxyl
group and naphthyloxyl group, etc. (incidentally, these
25 groups contain various kinds of isomers.}; an alkoxyalkoxyl
group such as a methoxymethoxyl group and methoxyethoxyl
group, etc. {incidentally, these groups contain various
kinds of isomers.); a monoalkylamino group such as a
methylamino group and ethylamino group, etc. (incidentally,
30 these groups contain various kinds of isomers.); a dialkyl-
amino group such as a dimethylamino group and diethylamino
group, etc. (incidentally, these groups c¢ontain various
kinds of isomers.); an acylamino group such as a formyl-
amino group, acetylamino group and benzoylamino group, etc.
35 (incidentally, these groups contain various kinds of
isomers.); a nitro group; a cyano group; and a halogenated



ki nds of isoners.); an acylam no group such as a fornyl- am no group,
acetyl am no group and benzoyl am no group, etc. 35 (incidentally, these groups
contain various kinds of isoners.); a nitro group; a cyano group; and a
hal ogenated 11 al kyl group such as a trifluoronethyl group, and the |iKke.
[ 00331 Exanpl es of an aral kyl group having such a substi- tuent(s) may be
mentioned, for exanple, a 2-fluorobenzyl S group, 3-fluoroben2yl group,
4-f| uorobenzyl group, 3,4 difluorobenzylagroup, 2,4-difluorobenzyl group,
2-chl oro- benzyl group, 3-chl orobenzyl group, 4-chlorobenzyl group,
2,4-dichloro C # | u = b zyl, group,
3- brorrobenzy?ﬁgf %ﬂé%p&ruo%loéesgzay:’&%&q lg&r%gé}éetgi’z QFBrthn%gﬁ‘z)gﬁgg%ﬁ X

3, 4-di br onob&#@3?) group, 2- i odobenzyl group, 3-i odobenzyl group,
4-10dobenzyl gr Oufsxamp1dlidrodabERAYleyar giBup Spdvthy glg@ﬁngyéuﬂé@yﬂ

2-met hyl - benzyl met hyl oup, 4- et enzyl group,

2- ethylbenzytuﬁm%8% maxnbgumﬁn%gﬂnegzoﬁpr Qxémniﬁbeﬁzﬁrflﬂogobquyl

2- hydrox@engyéuﬂr%1&mﬂm hBN gaolfﬂuoéoblaxﬁ 9X§ES{E§¥'39£OUFL

2- met hoxybenzyl "gr oup, met hoXybenzy 3rou 4- et enzyl ~group,

2, 4- di net hox§bERF lgerrmﬁl grpup. d|2rrérhié>€ u@ﬁﬁypngvéusrogpetnowy vyl group,

4- et hoxy- Dbepgyy) grgwlp2 ifdﬁlldwmwyb%ug 49&ﬁmemﬂeﬁﬁyilg@6@p 20
met hyl benzyl group, benzyloxybenzyl group, . 2-ni trobenzyl " group,

3-ni t robenzy? - §rdiehl QF?PQW%ﬁiﬂiﬁﬂ“Pgréuﬁ d2¢5}8ﬁ8beﬁéﬂiy9raﬁbup2

3- cyanobenzybr&héhdnz rg@tgbermﬂroﬂro%az ¢b0Bt hyl sebnabenzyl group,
4-f or nyl am nobenzy = gé grpiE acet yl am nobenzyl

I tyl I 3-
group. 4025 RERHH cn HBESMORAGYY, SFONBn 3y 2 REBBARSP YT oHEOUR: (-
}‘ | uor OEhen?/l) i@adswénwptgmoxq:z g &Zflljdmf | p&s}n%b)coaihyh - §b88BenZyl (glréup,
uor ophen iflu e
PPN IRE VRS TR Tt R ke it o AR e B M
2-(3- chIorophemyy)egfquprnlnmgtﬁ&ﬂbénﬁylcbhoupphenméthyhyéngybugroup,
2 (2 4- 01 chl 91 QRGN S rouf O cRyh e B BLEPNS HkAGLB  OUP
15 group, 2-hydroxybenzyl group, 3-hydroxybenzyl group, 4-
hydroxybenzyl group, 2-methoxybenzyl group, 3-methoxybenzyl

group, 4-methoxybenzyl group, 2,4-dimethoxybenzyl group,
3,4-dimethoxybenzyl group, 2-ethoxybenzyl group, 4-ethoxy-
benzyl group, 2-trifluoromethylbenzyl group, 4-trifluoxo-

20 methylbenzyl group, 4-benzyloxybenzyl group, 2-nitrobenzyl
group, 3-nitrobenzyl group, 4-nitrobenzyl group, 2-cyano-
benzyl group, 3-cyanobenzyl group, 4-cyanobenzyl group, 4-
dimethylaminobenzyl group, 4-formylaminobenzyl group, 2-
acetylaminobenzyl group, 3-acetylaminobenzyl group, 4-

25 acetylaminobenzyl group, 4-benzoylaminobenzyl group, 2-(2-
fluorophenyl)ethyl group, 2-(3-fluorophenyl)ethyl group, 2-
(4-fluorophenyl) ethyl group. 2-(3,4-diflucrophenyl)ethyl
group, 2-{2,4-difluorophenyl)ethyl group, 2-(2-chloro-
phenyl) ethyl group, 2-{(3-chlorophenyl)ethyl group, 2-(4-

30 chlorophenyl)ethyl group, 2-(2,4-dichlorophenyl)ethyl
group, 2-(3,4-dichlorophenyl)ethyl group, 2-(2-bromo-
phenyl)ethyl group, 2-(3-bromophenyl)ethyl group, 2-(4-
bromophenyl)ethyl group, 2-(2,4-dibromophenyl)ethyl group,
2-(3,4-dibromophenyl)ethyl group, 2-(2-iodophenyl)ethyl

35 group, 2-(3-iodophenyl)ethyl group, 2-(4-iodophenyl}ethyl
group, 2-(2,3-diiodophenyl)ethyl group, 2-(3,4-diiodo-



phenyl ) et hyl group, 2-(3-bronophenyl)ethyl group, 2-(4- bronophenyl)ethyl
group, 2-(2,4-di bronophenyl)ethyl group, 2-(3,4-dibronophenyl)ethyl group,
2- (2-i odophenyl)ethyl 35 group, 2-(3-iodophenyl)ethyl group,

2- (4-iodophenyl )ethyl group, 2-(2,3-diiodophenyl)ethyl group, 2-(3,4-diiodo
12 phenyl)ethyl group, 2-(2-tolyl)ethyl group, 2-(3-tolyl)- ethyl group,
2-(4-tolyl)ethyl group, 2-(2-ethyl phenyl)ethyl group, 2-(3-ethyl phenyl)ethyl
group, 2-(4-ethyl phenyl)ethyl group, 2-12- hydr oxyphenyl ) et hyl group,

2- (4- hydr oxyphenyl ) 5 ethyl group, 2-(2-nethoxyphenyl)ethyl group,

2- (3- mat hoxyph %arﬁ}lh)drcﬂfwum- (2-tb1yal aeny@hgwhg;etbykage&iwﬂ (2, 4-
dlnethoxyphen | )e grou éé 4- di met hoxyphenyl éethg f

2- ( 2- et hoxy Fodst 3@435PH3xﬁﬁﬁﬂﬁyl? (Breay Y%PEE@N )ethyl
2-(2- trlzfl(zogb ?mereﬂwﬁtpme'n ya) @ehy12g eéugg tnlt(ﬂelﬁﬁ I@&&%ﬁh | Dhamyhy) et hyl
group, enzyl oxy ro nitr en et’hy roup,
2-(3-nitro- 'I) 1%&%*%51?%@@9@#3%56 UPy e?hg %{éﬂ’@h %ﬁ
cyanophemy| )ethyl g, 2f<(231r@>t®m&hh(h¢éhnglggﬁa@p 22 (#-heemeahenyl )

t hyl t hyl I
2 (e or myl FHEEHG R EHRASRy o 2 -BeF BoxyEhany Tsat AsbHEFGYS etfiyl2 dioup.
g Ei gcetyl fdnmmmmﬂeefthetcﬁmomcua (?gge?ramagn@wﬁ;ﬂr%nﬁ oup, .

enzoy am n nyl.) e Qu % uo og eny, qroup, -
(4-f | uor oph¥H T edgl’{?aﬁyﬁ‘@“%& &P, H8H9r)fa 34
g-gg-bafnnphembybygrqup Qﬁdmptrﬁ{a@omudeﬁhymphknybrQpMYlggfmmp 2-(4-

c ro t hox ro oup,

3-(4- rret oxe{)ﬁgﬂw%rop Yq&’?‘&ﬁﬁ?ﬁ?%(gegi%%ne?hgg %’8 f‘}lﬂ[‘g}b )Pldr'oup,
3-(4-trifl uortinel ptoumhemy(2-pidypiphenylpetByl 2group) ud+s G3ratinxephenyl ) propyl
25 , 3 fadiHy, QHB% I d
3-(grgggtyl réyﬁlny %J py Sﬁodgr9§?r°§hgé¥e¥g g? gg&%?fluoﬁ%begggrp o
group, 3-fl memnylgranml groupuorodénzyhrngpbenpyl Pethybrahewpy|2gr oup,

3-chl or obenzw ; ’%[% nﬁr‘l‘i@t‘ﬁ b%kﬁ OQQudZTQEHgPQfﬁDéé@h&K%cl?ylbf omo 30

benzyl group, obean
group, 2-(4- form amlnophenyl)ethy group, 2-(2-acetyl-

aminophenyl)ethyl group, 2-(3-acetylaminophenyl)ethyl
group, 2-{4-acetylaminophenyl)ethyl group, 2-(4-benzoyl-
aminophenyl)ethyl group, 3-(2-fluorophenyl)propyl group, 3-
(4-fluorophenyl)propyl group, 3-(4-chlorophenyl)propyl

20 group, 3-(4-bromophenyl)propyl group, 3-{4-iodophenyl) -
propyl group, 3-(2-chloxophenyl)propyl group, 3-{2-methoxy-
phenyl)propyl group, 3-{4-methoxyphenyl)propyl group, 3-
(3,4-dimethoxyphenyl)propyl group, 3-(4-trifluoromethyl-
phenyl)propyl group, 3-{2-trifluocromethylphenyl)propyl

25 group, 3-(4-nitrophenyl)propyl group, 3-(4-cyanophenyl) -
propyl group and 3-(4-acetylaminophenyl)propyl group, ete.,
preferably a 2-fluorobenzyl group, 3-fluorobenzyl group, 4-
fluorobenzyl group, 2-chlorobenzyl group, 3-chlorobenzyl
group, 4-chlorobenzyl group, 2-bromobenzyl group, 3-bromo-

30 benzyl group, 4-bromobenzyl group, 2-iodobenzyl gxroup, 3-
iodobenzyl group, 4-iodobenzyl group, 2-methylbenzyl group,
3-methylbenzyl group, 4-methylbenzyl group, 2-hydroxybenzyl
group, 4-hydroxybenzyl group, 2-methoxybenzyl group, 3-
methoxybenzyl group, 4-methoxybenzyl group, 3,4-dimethoxy-

35 benzyl group, 2-trifluoromethylbenzyl group, 4-trifluoro-
methylbenzyl group, 4-benzyloxybenzyl group, 2-nitrobenzyl



| odobenzyl group, 4-iodobenzyl group, 2-nethyl benzyl group, 3-nethyl benzyl
group, 4-nethyl benzyl group, 2-hydroxybenzyl group, 4-hydroxybenzyl group,
2- met hoxybenzyl group, 3- methoxybenzyl group, 4-nethoxybenzyl group,

3, 4-di net hoxy 35 benzyl group, 2-trifluoromnethyl benzyl group, 4-trifluoro-
met hyl benzyl group, 4-benzyl oxyben2yl group, 2-nitrobenzyl 13 group,
3-nitrobenzyl group, 4-nitrobenzyl group, 2-cyano- benzyl group,
3-cyanobenzyl group, 4-cyanobenzyl groupl34- fornylam nobenzyl group,
3-acetyl am nobenzyl group, 4- acetyl am nobenzyl group, 4-benzoyl am nobenzyl

group, 2-(2 §r6d1plprD-nhﬂ‘deaiiM HRUED, 42nﬁarbbu%gmhg%hi> ep hylagboup, 2-

o o s O o ReY ) 2L e ophe D group, 4-

g-(i- gr OWDDEEOWQHMOWW Frdup, bﬁgmﬁﬁmﬁh)tﬁ?b&h%w §¥6up, 4-

> (31 odopheRVTEEATTRRNTATY A7 o dRBROV ERiPbegryd 8r00p2- 20131 ) et hyl
g1 T S S *ﬂ%ﬁg P

2- (4- hyd 3 vl RYPPREAYE T§FRYD, group,

g g Zgé E%g?zhemyd:hml“%hﬁﬁﬂgmmrl %rr(oﬁpzreuhquahéeangﬁzig%?)@tb oun. 2
(2-trif |uor€%¥%y| ph%y‘%’f&{%‘}ﬁq‘aﬁgﬁﬁhﬁ ?ifé%‘ 't B 28 bEan K?ﬁ'?ﬂet Eiu
gr?gp,ni t2;(4 geouy| o&zﬂﬁ%@@@ﬂ?(ﬁ@ﬁ g2o(2- net-r(taphedgpl)emhylem}ﬂhp,
2-(2- cyanoph ‘l% %yfsé%lﬁhé&lﬁf-cﬁnégﬁgﬁ (E ng?%%ﬁ?l)ethyl

g Eg gyégtnglogﬂam;]ﬂépewwﬂgmimi)em}(lzml 2m’(aepbéwb¢ehhylggmmp 2-

(4- benzoyl am nop%e)ﬁﬂe%&ﬂ%eqyd a.grguq,z( %tﬁﬁlgorogg ? h +};et5£1_yl o%:oOUp’ (ézl-f

| uor ophenyl )Ry (3ﬂQNPOpHeH§hﬁydgpﬁbyhngbhgthyl group,

3- (4- br onophenys )i Rl \ i phenyl
3-(2- chIorophe%%“?%roggmggrou)é%ﬂ?& gQQ Fh 2 Qﬁeﬁ§F§8¥%p§éﬂ%EZﬁﬁﬁ vl

3- (4- metifoxyPREERA )dt wetf@wenadosn@val E‘E’PHBxthé?]y JBEBRSROEN DUp,
3-(4-tri phenyl)ethyl group, 2-(3,4-dimethoxyphenyl)ethyl group, 2-

(2-trifluoromethylphenyl)ethyl group, 2-(4-trifluoro-
methylphenyl)ethyl group, 2-(4-benzyloxyphenyl)ethyl group,
2- (2-nitrophenyl) ethyl group, 2-(3-nitrophenyl)ethyl group,

20 2-(4-nitrophenyl)ethyl group, 2-{(2-¢yanophenyl)ethyl group,
2- (3-cyanophenyl)ethyl group, 2-(4-cyanophenyl)ethyl group,
2- (2-acetylaminophenyl)ethyl group, 2-(3-acetylamino-
phenyl)ethyl group, 2-(4-acetylaminophenyl)ethyl group, 2-
(4-benzoylaminophenyl)ethyl group, 3-(2-fluorophenyl)propyl

25 group, 3-(4-fluorophenyl)propyl group, 3-(4-chlorophenyl) -
propyl group, 3-(4-bromophenyl)propyl group, 3-(4-iodo-
phenyl)propyl group, 3-(2-chlorophenyl)propyl group, 3-(2-
methoxyphenyl)propyl group, 3-{4-methoxyphenyl)propyl
group, 3-(3,4-dimethoxyphenyl)propyl group, 3-(4-tri-

30 fluoromethylphenyl)propyl group, 3-(2-trifluoromethyl-
phenyl)propyl group, 3-(4-nitrophenyl)propyl group, 3-(4-
cyanophenyl) propyl group or 3-(4-acetylaminophenyl)propyl
group, more preferably (2-fluorobenzyl group, 4-fluoro-
benzyl group, 2-chlorobenzyl group, 4-chlorobenzyl group,

35 2-bromobenzyl group, 4-bromobenzyl group, 2-iodobenzyl
group, 4-iodobenzyl group, 2-methylbenzyl group, 4-methyl-



30 fluoronet hyl phenyl ) propyl group, 3-(2-trifluoronethyl- phenyl)propyl
group, 3-(4-nitrophenyl)propyl group, 3-(4- cyanophenyl)propyl group or

3- (4-acetyl am nophenyl ) propyl group, nore preferably (2-fl uorobeezyl group,
4-fluoro- benzyl group, 2-chlorobenzyl group, 4-chlorobenzyl group, 35

2- bronobenzyl group, 4-bronobenzyl group, 2-iodobenzyl group, 4-iodobenzyl
group, 2-nethyl benzyl group, 4-nethyl 14 benzyl group, 4-hydroxybenzyl
group, 2-nethoxybenzyl group, 4-nethoxyBdnzyl group, 3, 4-di net hoxybenzyl
group, 2-tri- fluoromethyl benzyl group, i-trifluoromethyl benzyl group, 4

benzyl oxybenbghzglogpoug: nhthymmmay%engynugrdhpﬂ122 ME*PbEnQ9QUBroup,
2-cyanobenzygﬁgﬁgggxggsﬁ%gfoggg |gﬁfﬁ£1 - cyano- bengy %ro2 Pt
3-acetylamn 4 y %é’ﬁ\é?l B
3 Eg flhtJor ophénpkimteﬁmgemm @rchipflwﬁfmwh g;):eht : :enQ"yQUQ:r:oup, 4-
chl or ophen e chl oropheny et hy
2- (2- br onoph ﬁ?%? eagﬁgpgf%ua :%ﬂﬁgﬁﬁﬂy 4gg6§§obenzyl
2-(2- Iogo?)gegfblhpg ;lxltpﬁgmweniyl (ﬁizd,wod n)r@dm) 1tgﬁ<iiemp,24(-8ygﬁb>2!l ) et hyl
group, -.to e 9L o r oxyphen et hy %roup, -
nethoxyphenypfgfﬁ ?%Bp %%— T&thﬁﬂﬁg% + §regs! ylamlno—
2-(3, 4- gl?ztgen?rmegybﬁithy#Lg*tigbgf?ﬁéhylyeuhynl g tbyr415195ga¥;)?hhrl
group, L ﬁ ﬁge ¥ g eny. g Mt rgﬁf enz oxyg zny et hy
group, 2-(2- & et hyYP- blaep %HM} i1 ) 8ERYP gfo
2- (2- cyanophehiyb¥ephghyl he iyl érqmpcyaﬂﬁph&mﬂqpabhyﬂ)gthym group, 2-
2-(2-ac | an,n 4 enyl )et hyl . group.
20 [ 003457 ThaapE PROPRERVEL Sy S et 2 (AR AR BT Y GRBLRY L2t (5] i
the Ris an dﬁynogophpnyshbmtmsl aayty |2 - @ﬂqiylﬂaphwﬂyhrgnpup2 &4t hr anyl
group, phena P N y up c
[ 0035) The sgtgg?q ﬁgﬁ ¥ iro‘# % g‘ir yrg; roag \%ﬁ@l@%‘& &E grg[xg 2 étltuent(s)
may be nentlmﬁéboﬁhpbﬁky )ﬁﬁhﬂk)gﬁﬂnnm)%.&*7me¢h@avpbnnaﬁ®ﬁthyﬁcﬂraspa met hyl
group, ethyl 2gq8UR-dPh&BNbxyphenyl)ethyl group. 2-(2-trifluoromethyl-
15 phenyl)ethyl group, 2-(4-trifluoromethylphenyl)ethyl group,
2- (4-benzyloxyphenyl)ethyl group, 2-(2-nitrophenyl)ethyl
group, 2-(4-nitrophenyl)ethyl group, 2-(2-cyanophenyl)ethyl

group, 2-{(4-cyanophenyl)ethyl group, 2-(2-acetylamino-
phenyl)ethyl group or 2-(4-acetylaminophenyl)ethyl group.
20 [0034]

The aryl group of an aryl group which may have a
substituent(8) in the R is an aryl group such as a phenyl
group, naphthyl group, anthranyl group, phenanthryl group,
biphenyl group and binaphthyl group, etc.

25 [0035]

The substituent(s) in the aryl group which may have a
substituent (s) may be mentioned an alkyl group having 1 to
4 carbon atoms such as a methyl group, ethyl group, propyl
group and butyl group, etc. (incidentally, these groups

30 contain various kinds of isomers.); a hydroxyl group; a
halogen atom such as a chlorine atom, bromine atom, iodine
atom and fluorine atom, etc.; an alkoxyl group having 2 to
4 carbon atoms such as an ethoxyl group, etc. (incident-
ally., these groups contain various kinds of isomers.); an

35 alkylenedioxy group having 1 to 4 carbon atoms such as a
methylenedioxy group, etc.; a nitro group; a cyano group;



group and butyl group, etc. (incidentally, these groups 30 contain various

ki nds of isoners.); a hydroxyl group; a halogen atom such as a chlorine
atom bromne atom iodine atomand fluorine atom etc.; an al koxyl group
having 2 to 4 carbon atonms such as an et hoxyl group, etc. (incident- ally,

t hese groups contain various kinds of isoners.); an 35 al kyl enedi oxy group
having 1 to 4 carbon atons such as a nethyl enedi oxy group, etc.; a nitro
group; a cyano group; 15 and a hal ogenat®d al kyl group such as a
trifluoromethyl group, and the |like. [0036] Exanples of an aryl group having

such a subst éggg d r - group, 3-
tolyl group, éﬁ&tglﬁ%&éﬁgnj %§k§EI§F%GFOSBEBZ ;P%ffl%ﬁ%%ﬁéﬁ%y%4 xyl yl
group, 3,4- xg¥9ﬂpgr%mﬂ)thﬁa jit%8. gruop, 2- hydroxyphenyl group,

3- hydroxyphe@g 3@y oup, 4- hydroxyphenyl group, 2, 3-di hydroxyphenyl group,
2, 4- di hydr oxyp enyI 10 group, 3, 4-dihydroxy henyl group, 2-chl orophenyl
group, 3- chl oropIﬁtﬂmplgrSo@pf mawérgpnupyﬁagxwpsumacﬂwm phenyl

, 2, dj I ]
grgugl chI%r o%ﬁ ku ‘* group, “%rgéio eﬁI f(alrcgl_,‘gﬁ\gggenx ¢ %%ﬁfr%ﬁou r'ouap,
4- bronDphenyFOQYbu$r04P4ckkﬁﬂ#H%M9Q$UWUp2 @5x31Yéd9pﬂEhyl2gﬁtxxiyl4 i odophenyl

group, 2-flug enyl 4 P.q ugr gr { | ~qroup.
2, 3- dlfluorogﬁﬁﬁ n'ygro gﬂﬂ5 i§ﬁﬁilgorogﬁg%3 Qiegﬁp,ﬂ%é E?I Iuorog%enyl
group, 3- brohﬁdBOEYPQEQV FRRNROX At XYBPGHM THRP hok

3- met hoxyphegybug! 031P3 - dhi ik m @;:tbu rogp4 axﬁydrai:@b}se&mhenyl gr oup,
2, 4- di net hoxy henyldg -di thox é rou dlnethoxyphenyl
group, 3t%-nBf ‘;HPen% d%;}'gffgrﬂ?f E’t’h x?ﬁﬁ%ﬁ Phﬁﬁ‘%rﬁr%’-ﬁyut oxyphenyl
group, 4-i SOph0ELEYheRfE Yytoud omcmmenymhgﬂybpgrmupTdﬂcmw oxyphenyl

25 , 4-1 fI t hy] ph I 2-nit h t h I
ar oup. 4 ni 1 PhREh ?éf’%?%upip BemlReRenyiorsans. a2 e fShrartigitheny

group, 1-napgtbyp, gﬂpﬂwﬂfﬂhnorophenyl group, 2-bromophenyl group, 3-
bromophenyl group., 4-bromophenyl group, 2-iodophenyl group,

1§ 3-iodophenyl group, 4-iodophenyl group, 2-flucrophenyl
group, 3-fluorophenyl group, 4-fluorophenyl group., 2,3-
difluorophenyl group, 2,4-difluorophenyl group, 3,4-
difluorophenyl group, 3-bromo-5-chloro-2-hydroxyphenyl
group, 2-methoxyphenyl group, 3-methoxyphenyl group, 4-

20 methoxyphenyl group, 2,3-dimethoxyphenyl group, 2,4-
dimethoxyphenyl group, 3,4-dimethoxyphenyl group, 3,5-
dimethoxyphenyl group, 3,4-methylenedioxyphenyl group, 4-
ethoxyphenyl group, 4-butoxyphenyl group, 4-isopropoxy-
phenyl group, l-phenoxyphenyl group, 4-benzyloxyphenyl

25 group, 4-trifluoromethylphenyl group, 2-nitrophenyl group,
3-nitrophenyl group, 4-nitrophenyl group, 4-cyanophenyl
group, 4-methoxycarbonylphenyl group, l-naphthyl group and
2-naphthyl group, etc., preferably a phenyl group, 2-tolyl
group, 3-tolyl group, 4-tolyl group, 2,3-xylyl group, 2-

30 hydroxyphenyl group, 3-hydroxyphenyl group, 4-hydroxyphenyl
group, 2,3-dihydroxyphenyl group, 2,4-dihydroxyphenyl
group, 3,4-dihydroxyphenyl group, 2-chlorophenyl group, 3-
chlorophenyl group, 4-chlorophenyl group, 2.3-dichloro-
phenyl group, 2,4-dichlorophenyl group, 3,4-dichlorophenyl

35 group, 3.5-dichliorophenyl group, 2-bromophenyl group, 3-
bromophenyl group. 4-bromophenyl group, 2-iocdophenyl group,



2-napht hyl group, etc., preferably a phenyl group, 2-tolyl group, 3-tolyl
group, 4-tolyl group, 2,3-xylyl group, 2 30 hydroxyphenyl group,

3- hydr oxyphenyl group, 4-hydroxyphenyl group, 2, 3-di hydroxyphenyl group,

2, 4-di hydr oxyphenyl group, 3, 4-dihydroxyphenyl group, 2-chlorophenyl group,
3- chl orophenyl group, 4-chlorophenyl group, 2,3-dichloro- phenyl group,

2, 4-di chl or ophenyl group, 3, 4-dichl orophenyl 35 group, 3,5-dichlorophenyl
group, 2-bronophenyl group, 3- bronophenyé group, 4-bronophenyl group,

2-i odophenyl group, 16 3 iodophenyl group, 4-iodophenyl group,

2-fl uorophenyl é?gh oRN uos 0 , 3, 4-
dlfluoroBhengllaggoﬁ é#?- & %I gﬁggﬁgd?gggéhe%y?f&gyéﬁﬁgﬂy%)
2- met hoxyphe@yeupr otpt Lpranhanyianeyp . gﬂoﬁéUOHOEhﬁ%Yhdnmmmwnﬂ 4t oup,

2, 3- di met hox %y]p_] di b L f’ﬂ% hoxyphenyl
group, 3, 5- glp?rgltln% ﬁ en Ig?r&(?up,am??&%ﬂléyetahspgégglgxuﬂyﬂgo gér}g}hlp, Zp d
et hoxypheny| 95@Rp, 2ZNQEHGX mmom@enﬁrmgtbqpyphenyﬂtqrﬁupunﬂ gr oup,

4- CYanophenyhe ghou @r%ural%tmxggﬂéﬂ;ih Yol OUp, 4 10T e preferably
phenyl group, roup, 3-tolyl to group, 2,3-xylyl group,
4- hydroxyph@hwtlg@weryh -FHWRIr ey Wthrmbenzlcwwm qyr%nyl gr oup,

3- chl or opheny} gt R&eyp m%enw Ikt By ] ededi SkGPh&APPNGRMIp 9raup,

2, 4- dlchloroghgnyl gro 4 dlcﬁlor H e%e roﬁﬁh pp dlchlorophenyl
group, 2-brofb grﬂﬂilprB%tdfﬁ@&h’é’ﬁﬂ‘eé H&gheW%rmerﬁn group, 4-

i odophenyl gheHBo pgexijry :.Qm:emd cg; fll g@b@phemyhapm g¥odd war ophenyl
group, 3 4 dlfluor ﬁheq%r grou |odop enyI group 3- phenyl group
4- i odophh B¢ ﬁ¥}h%§?$ﬂeh§1 PrHu

4- met hoxy- p EBN gxou@lyﬁ g?raxpretm@hegrbugr opp3- :Zyﬂylilc_m&idp)(w phenyl
0 e BUFRSINBRRHY gl 2 - P S Shbenll b chSepore-
4- ni t r ophenyphgnplpgrdumapdidhilompphenyl? graupapht bl ogophenyl grqnpﬁ dyl
aroup.  part " Gul 2} dn PLALSen P 9 R ¥Y- SAERIBrofRLRYY QP 2 F L OV

15 dlchlorophenyl group, 3,5-dichlorophenyl group, 2-bromo-
phenyl group, 3-bromophenyl group, 4-bromophenyl group, 4-
iodophenyl group, 2-fluorophenyl group, 3-fluorophenyl
group, 4-fluorophenyl group, 3,4-difluorophenyl group, 2-
iodophenyl group, 3-iodophenyl group, 4-iodophenyl group,

20 2-methoxyphenyl group, 3-methoxyphenyl group, 4-methoxy-
phenyl group, 2,3-dimethoxyphenyl group, 2,4-dimethoxy-
phenyl group, 3,4-dimethoxyphenyl group, 3,5-dimethoxy-
phenyl group, 3.4-methylenedioxyphenyl group, 4-trifluoro-
methylphenyl group, 4-nitrophenyl group, l-naphthyl group,

25 2-naphthyl group or 3-pyridyl group, particularly prefer-
ably a phenyl group, 2-teolyl group, 3-tolyl group, 4-tolyl
group, 2,3-xylyl group, 2-chlorophenyl group, 3-chloro-
phenyl group, 4-chlorophenyl group. 2,3-dichlorophenyl
group, 2,4-dichlorophenyl group, 3,4-dichlorophenyl group,

30 3,5-dichlorophenyl group, 2-bromophenyl group, 3-bromo-
phenyl group, 4-bromophenyl group, 2-fluorophenyl group, 3-
fluorophenyl group, 4-fluorophenyl group, 3,4-difluoro-
phenyl group, 2-iodophenyl group, 3-iodophenyl group, 4-
iodophenyl group, 2-methoxyphenyl group, 3-methoxyphenyl

35 group, 4-methoxyphenyl group, 2,3-dimethoxyphenyl group,
3,4-dimethoxyphenyl group, 3,5-dimethoxyphenyl group or



group, 2,3-xylyl group, 2-chlorophenyl group, 3-chloro- phenyl group,

4- chl orophenyl group, 2,3-dichlorophenyl group, 2,4-dichlorophenyl group,
3, 4-di chl orophenyl group, 30 3,5-dichlorophenyl group, 2-bronophenyl group,
3- brono- phenyl group, 4-bronmophenyl group, 2-fluorophenyl group, 3-

fl uorophenyl group, 4-fluorophenyl group, 3,4-difluoro- phenyl group,

2-i odophenyl group, 3-iodophenyl group, 4- iodophenyl group, 2-nethoxyphenyl
group, 3-methoxyphenyl 35 group, 4-nethoxyphenyl group, 2, 3-di net hoxyphenyl
group, 3, 4-di net hoxyphenyl group, 3,5-dinethoxyphenyl group or 17

3, 4- nethylengduomygﬁ§pyﬁeaﬁé*ybheﬂ§£) ouphe heteroaryl group of a heteroaryl
group mhlch §37gave a substituent(s) in the R may include, for exanple, a

5 2-furyl furyl group, 2-pyxidyl group, 3-pyridyl group, 4-pyridyl

gr _oug, | 2|- pyrrol yl 'ﬂﬁ@%té’rﬁﬂy‘l IgHlougy @¢Pa hacébbsfyi gféw whtdHlisRiRy| group,
-1 ndoly

ou - i.ndol 2-im dazol yl group, 4-imdazolyl "group, 3-
pyrazol yl Bage 2- §%$%é§ﬂf§b‘rﬁﬂuﬂ-n 4hey R ﬁ\a&yﬂnﬁﬂ-ﬁﬁﬂ'aﬁgr xamp @voldy|  group,
clc. [0038] Ihﬁuwbséféﬁk?nta(séum [gHRupEt oLk b grgysugfhlfhpﬁya pave a
substituent (s) be mentioned “an “al kyl grodp avin t car on atons
such as a rreEﬁ?PPgr‘é)tWrb@YPylgll‘!‘}‘Eyrc?u@Y’-’EP&WI g§PBAp nEYBE‘PWl WP et C.
(incidental |y, thiBR§E SFOMPS TAHRUNY L Yrcps BLAACOY1 §p8BES-3- a hydroxyl

group; a hal ggen_atom such as, a chlorlne afom brom.ne -afom iodine atom and

fluorine atoAfldet¥l; IEAURY KxdMLRZANYY BEPURg 2 -EB1daZal¥brakeWems Juch as an

et hoxyl groupyrEﬁﬁlyﬂogfanS,l depyt imidyiin@geugl, Ouppyedni 8y D ydsuPUindki nds of
| soners. % g 1 _& nitro group; a cyano group; and a hal ogenated
al kyl %p H° 4 a9¥? 91Lﬁﬁ%ﬁEﬂhyl group, and the |ike. (0039] 25

Exanples of dobhagkroaryl group having such a substi -

The substituent (s) in the heterocaryl group which may
have a substituent (s} may be mentioned an alkyl group
having 1 to 4 carbon atoms such as a methyl group, ethyl

15 group, propyl group and butyl group, etc. (incidentally,
these groups contain various kinds of isomers.); a hydroxyl
group; a halogen atom such as a chlorine atom, bromine
atom, iodine atom and fluorine atom, etc.; an alkoxyl group
having 2 to 4 carbon atoms such as an ethoxyl group, etc.

20 (incidentally, these groups contain various kinds of
isomers.); an amino group; a nitro group; a cyano group;
and a halogenated alkyl group such as a trifluoromethyl
group, and the like.

{0039])

25 Examples of a hetercaryl group having such a substi-
tuent (s) may be mentioned, for example, a 2-(3-methyl) furyl
group, 2-(4-methyl)furyl group, 2-{(3-ethyl)furyl group, 2-
(4-ethyl) furyl group, 2-(3-fluoro)furyl group, 2-(3-
chloro) furyl group, 2-(3-hydroxy)furyl group, 2-(3-

30 methoxy)furyl group, 2-(3-amino)furyl group, 2-(3-nitro)-
furyl group, 2-(3-cyano)furyl group, 2-(3-methyl)}pyridyl
group, 2-(4-methyl)pyridyl group, 2-(3-ethyl)pyridyl group,
2- (4-ethyl)pyridyl group, 2-{(3-fluoro)pyxidyl group, 2-(4-
chloro)pyridyl group, 2-{3-hydroxy)pyridyl group, 2-(3-

35 methoxy)pyridyl group, 2-(3-amino)pyridyl group, 2-(3-
nitro)pyridyl group, 2-(3-cyano)pyridyl group, 2-(3,5-



tuent(s) may be nentioned, for exanple, a 2-(3-nmethyl)furyl group,
2-(4-nmethyl)furyl group. 2-(3-ethyl)furyl group, 2- (4-ethyl)furyl group,
2-(3-fluoro)furyl group, 2-(3- chloro)furyl group, 2-(3-hydroxy)furyl group,
2-(3 30 nethoxy)furyl group, 2-(3-amno)furyl group, 2-(3-nitro)- furyl
group, 2-(3-cyano)furyl group, 2-(3-nethyl)pyridyl group,
2-(4-net hyl) pyridyl group, 2-(3-ethyl)pyridyl group, 2-(4-ethyl)pyridyl
group, 2-(3-fluoro)pyridyl group, 2-(4- &Rl oro)pyridyl group,

2- (3-hydroxy) pyridyl group, 2-(3 35 nmethoxy)pyridyl group, 2-(3-ami no)pyridyl
group, 2-(3- dichioypypyeydyyreveup 2-{3¢TYeEHI1)pyEhil |dy€1r @Heup2- 63,(5-18

di chl 2-chl I - t hyl |yl

ar oupand 3. PEREREVFraTeh, s v8 e d ol melri cniepia %"%ey%n%p%rg{;’fﬁm
gr?gp%l 2- (3) Prmdiﬁv?biwyh 2gwupet1?y1()3€muh>éﬁqmp“l db/-|(3gff0.ul@§o)fur )1 i

uor o r cy,ano) pyri
group or %%ggdl chl gr@?%}’f)oé? g‘?%%palp‘f{%ﬂm% %1%1’1‘ é’Eﬁ)é p?eprgsents
an a: ty: @rogpo\évﬁl.ch (Bralylléhmbpprsdm‘s% tgﬁcw;n: Ezsg(a—ﬂg{[a{]rm%}rﬂpg gtk&ub ﬁ'[ oup of
an al ky grogP J q§¥c Y Lo Poy S ent(a) in the is a stralght or
olp VRY J1

branched al k aving oﬁ’atons and may include, for
exanpl e, a nﬂﬂﬁyplgroup et hyl group, propyl group, butyl 15 group, pentyl
group, hexyl grou p P, T9C 0, roup.an cyl group,
preferably a neth5$ qgrg%hpghgﬁ (Ig E%%regéﬁgg ? %ﬁ%ﬂg, ‘§5brgﬂﬁﬁlgroup, n-
butyl group, mp¥ohavelagewogtitenth(glyl group. n-pentyl group or n-hexyl
group, npge qbgﬁfjably a nethyl group, 20 ethyl group, n-propyl group,

n-butyl group or 1sobutyl group. Incidentally, these groups contain various
ki nds of isomers.TheRiyTHraihat alefdky)]l groupewhikh| mayoepved ch nmay
have substituent (s) in the R' is a straight or branched alkyl

group having 1 to 10 carbon atoms, and may include, for
example, a methyl group, ethyl group. propyl group, butyl

15 group, pentyl group, hexyl group, heptyl group, octyl
group, nonyl group and decyl gxroup, preferably a methyl
group, ethyl group, n-propyl group, isopropyl group, n-
butyl group, isobutyl group, sec-butyl group. n-pentyl
group or n-hexyl group, more preferably a methyl group,

20 ethyl group, n-propyl group, n-butyl group or iscbutyl
group. Incidentally, these groups contain various kinds of
isomers.

[0042]
The substituent(s) in the alkyl group which may have

25 a substituent(s) may be mentioned a halogen atom such as a
fluorine atom, chlorine atom, bromine atom and iodine atom,
etc.; a hydroxyl group; an alkoxyl group having 1 to 4
carbon chains such as a methoxyl group, ethexyl group,
propoxyl group and butoxyl group, etc.; a dialkylamino

30 group such as a dimethylamino group and diethylamino group,
etc.; a cyano group, etc., preferably a fluorine atom,
chlorine atom, methoxyl group, ethoxyl group, hydroxyl
groﬁp or cyano group, more preferably a fluorine atom,
chlorine atom, methoxyl group or ethoxyl group.

35 (0043]

Examples of an alkyl group having such a substi-



25 a substituent(s) nmay be nentioned a hal ogen atom such as a fluorine atom
chlorine atom brom ne atomand iodine atom etc.; a hydroxyl group; an

al koxyl group having 1 to 4 carbon chains such as a methoxyl group, ethoxyl
group, propoxyl group and but oxyl group, etc.; a dial kylam no 30 group such
as a dimethyl am no group and di et hyl am no group, etc.; a cyano group, etc.,
preferably a fluorine atom chlorine atom nethoxyl group, ethoxyl group,
hydroxyl group or cyano group, nore prel®rably a fluorine atom chlorine
atom nethoxyl group or ethoxyl group. 35 (0043] Exanples of an al kyl group

havi ng such s&ubed) rrﬂagr Hell ein(tSond, #or"eRbinfed. af 9L £ EYGFBL Eny P
2-fl uoroet hyl roup, .2-chl oroethyl group, 2,2-difluoroethyl group, 2,2-

di chl or oet hyJ*Y. RLOTOGERYAL GHOHE hlr 2gAd&pucyostbyl gTewRiordethyl group,
2- met hoxyet hyd cHiléxtHb Ry 1etdiaxigst y12, 2 -#v@eRl ood e AP hgxyapt hyl 2 g5 oup,
ggy%?ﬁyft rr:e/%l__begf ou&%t{ﬂfyanoet mrl?ld group, Zhbrormgt hyl group, .
yl a WRIARFERYL GHBop W@P‘UGE ¥AdIBOUR} of oPERPXYER U, etc.,
D 2, 211 T e o e e | 2 me RSk ) e 31 group or
2- et hoxyet hyFY4JiRkRYY [g(f@p&!ﬂ RST%IP@W 31 9¥8UPe BrALREENYIARHO r eacti on of
the presentgiduentd-ahldepropyay groupeahdonedhlb26pespyD| group) HeAse,
EPEINE O PR S R R R
Amano PS (ageumbl®, f romrifdnoricerhyd Gaoup, eacmpthokghathyl dreup,
o 38 SRR R R R S Wby B gl 1, o o Ly, 2 these
natural fornfao44n immobilized enzyme, and may by used alone of in adm xture
Of o or more Kinds crdl $95:8180(PELTRRA! 141 e 208D s SOUAIRY 1 the
present invention, there may be mentioned, for example,
protease, esterase, lipase, etc., preferably lipase
15 obtained from microorganisms isclatable from yeast or
bacteria, more preferably lipase {for example, Amano PS
(available from Amano Enzyme Co.), etc.) originated from
Burkholderia cepacia (Pseudomonas cepacia) is used.
Incidentally, as these hydrolases, commerclally available
20 product can be used as such as a natural form or an
immobilized enzyme, and may by used alone of in admixture
of two or more kinds. Also, an enzyme-immobilizing agent
contained in the commercially available product is
previously removed and then the treated product may be
25 used.
[0045]
The above-mentioned hydrolases are desirably used
after subjecting the commercially available product sold as
a natural form or an immobilized enzyme to chemical
30 treatment or physical treatment.
[0046)
As the above-mentioned chemical treatment or physical
treatment method, there may be specifically mentioned, for
example, a method in which hydrolase is dissolved in a
15 buffer (an organic solvent may be presented, if necessary),

and used as such or stirred and lyophilized, etc.



previously renmoved and then the treated product may be 25 used. [0045] The
above- nenti oned hydrol ases are desirably used after subjecting the
comercially avail abl e product sold as a natural formor an inmobilized
enzynme to chem cal 30 treatnent or physical treatnent. (0046] As the
above-nenti oned chem cal treatnent or physical treatnment nethod, there may
be specifically nentioned, for exanple, a nethod in which hydrol ase is

di ssolved in a 35 buffer (an organic sola®nt may be presented, if necessary),
and used as such or stirred and |yophilized, etc. 20 Incidentally.

| yophil i zat | £ ferft APAIOA yopnifiGAaBn 38USOHALABL LA Bn BB &n SUDSt ance
containing water are freeZed rapidly at a tenperature not nore than the
freezing pAMEOUHEA P @S &8s spb§Easget 6°RRa1NERSr waE®Brase pressure or

| ower of therfdopzedapyiriiftat @ HRIPLLavArer nBY méﬂé'émi%%%fryi ng

t he substance (for exanplé, see Non-patent literature 3). Incide Y,
catalytic RInG+iand & rASSMLEy issgraRCedi £9, tBecWat@BnVaROY nproved by t he

sai d tregl Mptegshld UM Aowd e tAROYSRBRAI s;tggu@ef £6 reh&Gd CwdiBYr

mention- ed, for exanple, an_aqueous solution of an inorganic acid salt such
as an aqueolduRbiRakhPhidhsrehy avidngofrheagubgganess (FO¥ a2%aMRd Hhoghat e

sol ution, etyon-pHteaftiaoterhrus@ Wi ONTRAI déh©d DAP Ccatd1d S t such as an
aqueous sodi um a.ce,t at e sol ut.l qn, ueoQus ammoni um acet at e, sol uti on, an

) an 3
aqueous sodi%ﬁﬁ%ﬁ%9¥ﬁ%3QﬁﬂﬂH9¥ﬁ{tYét§?i GréVaF¥nl §T6n' GRHRRSIRERRH

phosphat e sobytil, sz agueisfentqt assi um phosphate sol ution, an aqueous
annnniun1ace£ate solution 20 is/are used. Incidentally, these buffers may be

used uséd s Qﬁﬂ1)<3r in adm xture of two or nore kinds. [0048]
As the above-mentioned buffer, there may be mention-

ed, for example, an aqueous solution of an inorganic acid
salt such as an aqueous sodium phosphate solution, an
aqueous potassium phosphate solution, etc.; an agqueous
15 solution of an organic acid salt such as an agqueous sodium
acetate solution, an aqueous ammonium acetate solution, an
aqueous sodium citrate solution, etc., preferably an
aqueous sodium phosphate solution, an agueous potassium
phosphate solution, an aqueous ammonium acetate sgolution
20 is/are used. Incidentally, these buffers may be used used
singly or in admixture of two or more kinds.
[oo48]
A concentration of the above-mentioned buffer is
preferably 0.01 to 2 mol/IL, more preferably 0.05 to 0.5
25 mol/L, and a pH of the buffer is preferably 4 to 9, more
preferably 7 to 8.5.
[0049]
An amount of the buffer to be used at the time of
lyophilization is not particularly limited so long as it is
30 a concentration that the hydrolase iz completely dissolved,
and preferably 10 ml to 1000 ml, more preferably 10 wml to
100 ml based on 1 g of the hydrolase.
[0050]
An amount of the above-mentioned hydrolase to be used
3§ is preferably 0.1 to 1000 mg, more preferably 1 to 200 mg
based on 1 g of Compound ({(I).



A concentration of the above-nentioned buffer is preferably 0.01 to 2 nol/L,
nore preferably 0.05 to 0.5 25 nol/L, and a pH of the buffer is preferably 4
to 9, nore preferably 7 to 8.5. [0049] An armount of the buffer to be used at
the tinme of Ilyophilization is not particularly limted so long as it is 30
a concentration that the hydrolase is conpletely dissolved, and preferably 10
m to 1000 m, nore preferably 10 M to 100 ml based on 1 g of the
hydr ol ase. [00501 An anount of the above2Xrenti oned hydrol ase to be used 35
is preferably 0.1 to 1000 ng, nore preferably 1 to 200 ngy based on 1 g of
Compound (1) fo@da) [ 0051] The reaction of the present invention is carried out
in the presence of_a Qy Iase I_n n organlc solvent. During the reaction of

the present inventith FS@F&iRPdPSI & E BTBIPRF cRYUFREIPH %%é?%‘é’fﬁq Aty

presenting alﬁLﬁhﬁiyﬁGSﬁddﬁ cﬁU%p%@@&@l&béthlEntbegéﬁﬂétéﬁﬂvéh%ture and
there is no rpble even when it slightly dissolyed in the m xture.

InC|dentaIIyD RS (S e]atiap SFgé c PEEPGBARt LNVANE KRN, pEhe hydredAst i on

mean thesstapsrﬁibﬂﬁuﬁﬂhEiﬂ*ﬁh&Iﬁﬂ&ct@oﬁobyeﬂkeﬁénbfngSﬁdstﬂsﬁﬁﬁtﬂiﬁﬁp'0y5|3
i's an organic__sol and a | iquid portion,dissolved |n t he organic

sol vent, exc¥yiP% 4”ﬂ§ EEACEARBOPEXEHRG - aBBAt The®S R Mdntained in

sonme cases) wmbmmrammlmﬁn rig: igr @dlightlyt Glssdmédnﬂh @Hé'stﬁn@i\ﬁs@
separation (ihat '

d %? e in wat er % g {ucont n the
bel ow ment i off&H ?Qﬁﬁ 5 al "8 oFBaﬁPc°§5?P 59 ¥BRtT at® an organic
sol vent conspydadre: armeigimrpma) the0@b3teAsnt WRivht & rédcbionised in the

ot g A MRS B, B8, oL g g o 2o e
solvent, and a l;quld portion dissolved in the organic
solvent, except for the hydrolase (an immobilizing agent
may be contained in some cases) and a precipitating
product, etc., does not cause phase separation {that is, a

15 state in which water (which may contain the below-mentioned
inorganic sald or organic salt), a substrate and an organic
solvent constitute a single phase).
fo052]

As the water to be used in the reaction of the

20 present invention, purified water such as deionized water,
distilled water, etc., is generally used, and it is desired
that an inorganic salt such as sodium phosphate, potassium
phosphate, etc., or an organic salt such as sodium acetate,
ammonium acetate, godium citrate, etc., is added to water

25 to present them in the reaction system. An amount of these
inorganic salt and organic salt to be used is preferably an
amount of 0.01 to 10 mol/L based on the amount of water,
more preferably 0.1 to 1 mol/L. Incidentally, the above-
mentioned inorganic salt or organic salt is previously

30 dissolved in water to prepare a buffer and the buffer may
be used in the reaction.

[0053)
An amount of the above-mentioned water to be used is
an amount of the solubility of the organic solvent to be

35 uged or less (since if it exceeds the solubility, phase
separation of the liquid portion occurs), and the upper



that an inorganic salt such as sodi um phosphate, potassium phosphate, etc.,
or an organic salt such as sodium acetate, amonium acetate, sodiumcitrate,
etc., is added to water 25 to present themin the reaction system An anount
of these inorganic salt and organic salt to be used is preferably an anount
of 0.01 to 10 nol/L based on the anobunt of water, nore preferably 0.1 to 1
mol /L. Incidentally, the above- nentioned inorganic salt or organic salt is
previously 30 dissolved in water to preg@e a buffer and the buffer may be
used in the reaction. (00533 An anpunt of the above-nentioned water to be

used is  an B msyf deh@omekmhicl Qi¥ refrehRedepdAAl igSehVERL PG 35 used or
| ess (since jf |t G ]ﬁds thg solublllt phase separatlon of the liquid

portion occfr¥P er3bly Pmst tﬁa}ob’éoéon‘ﬁ%%tpﬁﬁ#’@@d{ Gependi ng
on the kind @f 5 @ﬁﬂ&qn@awt)icullh@l?r la?feQaEl 011@ f@'a oonS1 Prafangil y 0.5

B
to 5.0 nol, par IarIy preferably % 0 tq 3. further ‘preferably 1.5
to 2.5 nol Hﬁ@%ﬁ?§§$ &© @oRpBGAdbreed Pﬁcld@ﬂla?fycoﬂmm§ﬂﬁﬁs(1h: depends
on the klsnds.crsﬁlcﬁﬂmqraq whb)reawh% HBPeAHBUBH She VRikds tOf ReodiRitheXxceeds 10
based OQD 331 of Co ound &ﬁ undeS|rabIe states occur,  for exanple,
g

self hydrol y °PPF WAtESWEPsDe cueed sexereds \Lbmalhe product s,

el ongati on Madede drea.CTrricQ.ndfOCbtnpSBudue (to, baﬁaesﬂgaméL@wtf@I?dac?&ﬁt e (a state
in which p se s aratlon [

uid portion occ |ch ‘water is
not di ssol ve RdFgafice 8V§éﬁbY§ﬂF g éﬂ@??nngngt h%ﬁ% so that
an anount ofopnzatcearl purieyusdéd ches;aadﬂueted éDoﬁ@ttS@d:Ltbfltné/ ﬁadd‘i@arﬂrgani c
solventl é? | es re erabl 10 nol _or aL§Ss ?54; the ho e-nenti oned
organi c @ol et 4§ﬁér OH& Infit FHRBED Fg SE?E%p ?,9%3%4 &y sel ect ed
froman al ipHeete (selpﬂttamaanbam shehlagubdpporeben oedexsnein ruh?i(brhept ane,
n-octane, cyglQRentang, G¥6:87658"¢n208 S¥§hRic solvent with a small

amount, etc. oceur, 8o that an amount of water to be used
is adjusted to the solubility of the organic solvent or

15 less, preferably 10 mol or less.

[0054]

As the above-mentioned organic solvent, there may be
mntioned, for example, at least one gselected from an
aliphatic hydrocarbon such as n-pentane, n-hexane, n-

20 heptane, n-octane, cyclopentane, cyclohexane and cyclo-
pentane, etc.; an aromatic hydrocarbon such as benzene,
toluene and xylene, etc.; an ether such as diethyl ether,
t-butylmethyl ether, diisopropyl ether, cyclopentylmethyl
ether, tetrahydrofuran and 1,4-dioxane, etc.; a ketone such

25 as acetone and methyl ethyl ketone, etc., preferably n-
hexane, n-heptane, cyclopentane, cyclohexane, toluene,
diisopropyl ether, t-butylmethyl ether, cyclopentylmethyl
ether and/or tetrahydrofuran, more preferably n-hexane,
cyclohexane, toluene, diisopropyl ether, t-butylmethyl

30 ether and/or cyclopentylmethyl ether, particularly prefer-
ably cyclohexane, toluene and/or t-butylmethyl ether.
Incidentally, these organic solvents may be used alone or
in admixture of two or meore kinds.

[o055]

as An amount of the above-mentioned solvent to be used

is preferably 2 to 200 mL, more preferably 5 to 80 mL based



pentane, etc.; an aromatic hydrocarbon such as benzene, toluene and xyl ene,
etc.; an ether such as diethyl ether, t-butylnethyl ether, diisopropyl

et her, cycl opentyl methyl ether, tetrahydrofuran and 1, 4-di oxane, etc.; a
ket one such 25 as acetone and nethyl ethyl ketone, etc., preferably n-
hexane, n-heptane, cycl opentane, cycl ohexane, toluene, diisopropyl ether,
t-butyl methyl ether, cyclopentylnethyl ether and/or tetrahydrofuran, nore
preferably n-hexane, cyclohexane, tolu@de, diisopropyl ether, t-butyl nethyl
30 ether and/or cycl opentyl nmethyl ether, particularly prefer- ably

cycl ohexaneont 9l geb€ abmpeund- hujyl nethyl ether. Incidentally, these organic
sol vents may, b Tsed alone or in adm xture of two or nore kinds. [0055] 35
An anount oﬂOPSé above-nentioned solvent to be used is preferably 2 to 200

M., nore p;efﬁrabtueSréagBDoﬁtpbaSEEi%FhséﬂﬁJhdyeﬂtiG@HgQUﬂds&%ab2956] The
reacti on of the.pr.esent . inyentign is desira carried o n the presence
of a surfactc%:ﬁr,l%gnﬁuf;hénsggﬁrPSE?%WFet%fb% rl}éé@%‘tbe%tt ned, 1I‘Oor
exanFIe,salggeﬁb&mhafsubLaFtaa&?suaylné mﬁﬁﬁﬁﬁﬁ?dﬁ”ﬁ?ﬁﬂéﬂamplepoky- ] |
vin rrolidone, .polye ene |l au et her et ene ce et her an
poIzogzethyP@W&°@&EyPﬁﬁgﬁ§FaEFh§P?ﬁg?%.Pgi&#tégﬁﬁhﬁ(ﬁiﬂ?diurPg ant such as
3-%Eg-chLFr@&m@ﬂggt@pyﬁﬁoﬁg,dpaﬁy?yhymmmmnIdufyﬁnghhvwﬁFxn@@mape&nbfonate and
3- - chlorga - di met a o] - | -.Rr-QRanesu nate, _ etc.: an

ani oni c surf§%§2n§9§§§K5§8 ?§5V8%¥5$%2?§T%Lé?ékléﬁ%ﬂﬁluﬁF Fréoﬁfﬁﬁf ah
dodecyl sul f amphetamrdct susfhydankysechyas -3 ai horelidmeedaddpappydut-fate, etc.;
a catiogj,c aignfeg%ghm&iw@a-g%%s '7*’2%153!?4%45 M0 G 307

cetyl dimeth anmoni um ref'erably noni 6nic surfact-
ant, nore prdlersemidopirppyhydhneghytammonpix el iptananessdifphaseher or
gglzfgﬁgagrkggﬁé?%hYEHﬁsﬂxb ghiPehetaRer SheW! &Y | sodiifal iy 1R ¥RXYet hyl ene
succinate, sodium dodecylsulfonate and tris{hydroxymethyl) -
aminomethanedodecyl sgulfate, etc.; a cationic surfactant
15 such as cetyltrimethyl ammonium bromide or cetyldimethyl-
ethyl ammonium bromide, etc., preferably nonionic surfact-
ant, more preferably polyethylene glycol, polyethylene
cetyl ether or polyoxyethylene octylphenyl ether,
particularly preferably polyoxyethylene octylphenyl ether
20 is used. Incidentally, these surfactants may be used alone
or in admixture of two or more kinds.
[0057]
An amount of the above-mentioned surfactant to be
used is preferably 10 to 1000 mg, more preferably 50 to 200
25 mg based on 1 g of Compound (I).
[o058]
The reaction of the present invention can be carried
out, for example, by a method in which Compound (I), a
hydrolase, water (if necessary, it may contain an inorganic
30 salt or an organic salt) and an organic solvent are mixed,
and they are reacted under stirring, ete. A reaction
temperature at that time is preferably 0 to 80°C, more
preferably 10 to 50°C, particularly preferably 30 to 45°C,
and a reaction pressure is not specifically limited.
35 Incidentally, during the reaction, the hydrolase is
substantially in a suspended state, and while it may depend



20 is used. Incidentally, these surfactants nay be used alone or in

adm xture of two or nore kinds. [0057] An anmount of the above-nentioned
surfactant to be wused is preferably 10 to 1000 ng, nore preferably 50 to 200
25 ng based on 1 g of Conmpound (1). [0058] The reaction of the present

I nvention can be carried out, for exanple, by a nethod in which Conpound
(), a hydrolase, water (if necessary, it may contain an inorganic 30 salt
or an organic salt) and an organic solve® are m xed, and they are reacted
under stirring, etc. Areaction tenperature at that time is preferably 0 to

60C, nore pirefenalid/ o0 dompoRliad RafY iﬁébﬁ?bﬂn@rﬁﬂ apbpend® 45C, and a
reaction pressure is not specific |mted. 35 Incidentally, during the

1y | .
reaction, tRF§VRGAES 26 as&ﬁé'llanﬂgar'}‘? FRA et 508 pRFREREds atle SAfd while it
may depend Zhsed) dut nthegle cuzpenddd(btite£0sPopREe{pldasitetddBor

precipitates as a salid as _the reactjion proceeds in sonme cases, but these
suspended st%ﬁhﬁ$Qﬂtﬁﬁil¥ ﬁF@&FFoH“dGhﬁoFgagﬁbE?antiaIIy affect on the
reactiong 5 [g¥®] Conpound (11) and Conpound (I11) obtained by the reaction
of the present invention _can_be isolated to obtain_ Conpound (I1) by, for

exanpl e, when Com>OMRAUPAl (ITd apeCrPPeuRdd(BFtlercRiGHdiasd ikvh tde t he

reaction, adeiduyionl®fstheabhesehganhvefioldfntan (96 SxIM &y @ ity il e,

acet one, etc‘% to t eﬁr a%%1028n1xture i f necessary, and _filtering the
ou

mxture, andPIR; T PKATPLS, YheR COMRAVRY (1Y ordanic | ayer.

Al so, after memiEitatedohftilre conpletoon shethEor@etibr) Bddingal
obtain exann| adjusting a

BLFg;pL tﬁg&9&35$2£§&%§%P%Lg%égﬁgﬁBﬁﬁofI?faéﬁang%éég?nlq{ﬁ ézn re-adj usting
a pH of the arptemes lexyen, texthacrieagtidhembrrere) thf arte @sgaihe, wWdvent, and
Concentratirgkfég}ing the mixture, and to obtain Compound (III) by
concentrating the organic layer. Also, after completion of
the reaction, when Compound (II) is not precipitated,

15 Compound (II) can be obtained by, for example, adjusting a
pPH of the mixture, extracting Compound (II) with water,
further re-adjusting a pH of the aqueous layer, extracting
the same with an organic solvent, and concentrating the
resulting organic layer, and Compound (III) can be obtained

20 by concentrating the organic layer separated at the time of
extracting Compound (II) with water. Incidentally, the
obtained Compound (II) and Compound (III) can be further
purified by the general method such as crystallization,
recrystallization, distillation, column chromatography,

25  etc.

[0060)

Incidentally, the ff-amino acid 2-alkoxyethyl ester
(hereinafter sometimes referred to as Compound (IV})
represented by the formula (IV):

30 [0061]

NHz 0

R,/l\\,,/u\\o,/”\\,//o\\Rz (V)
{0062]

wherein R has the same meaning as defined above, and
R? represents an alkyl group.



resulting organic |ayer, and Conpound (I11) can be obtained 20 by
concentrating the organic | ayer separated at the tinme of extracting Conpound
(I'l) with water. Incidentally, the obtained conpound (I11) and Conmpound (I111)
can be further purified by the general nmethod such as crystallization,
recrystallization, distillation, colum chromatography, 25 etc. [0060]
Incidentally, the (i-amno acid 2-al koxyethyl ester (hereinafter sonetines
referred to as Conpound (1V)) representdd by the fornula (1V); 30 [0061] NH2
0 **~ Rz (N) [0062] wherein R has the sanme neani ng as defined above, and

R representwhiath dls\d r@icemic mbxtubechoi Beausedeih Crig xfedc i¢h lygf used in
the reaction . of _the present i.nventiogn_is novel conmpound, and in the
1 2 Re 349 1n g

forma (I1V),thHe RF& ANYEREIPRLLE 2nBRER T nCeBREMRA €s an al kyl
group, specifidredld (IWgse dfs ahet samghasothSsér shevediml Gompeumlip(thaving 1 to

oo 290258, MBS oTBlpD S EA 00ty LA B TRy 0 01
preferabky dymidhdd @iyl arcephhhvingup. tbnéi denbah| ytomé hedred grianes cont ain
S b ani no. i 0f. WHRE AR, (F33 BEPRPRS; cAnaf bRy SRR ettt P o as
Conpound (V)promdr eeniped butylherbaprupanty) : gr80p4dndiexyR *gyoug ,~~R2 CV)
15 (0065] preferably a methyl group or ethyl group. Incidentally,

these groups contain various kinds of isomers.

10 [0063] '
Also, an optically active (R or S)-pf-amino acid 2-

alkoxyethyl ester (hereinafter sometimes refervred to as

Compound (V)) zrepresented by the formula (V):

[0064]

NH, O

0
Rzﬁg\\,/u\\ozf‘\\,/ ~R2 (V)
[00€5]

wherein R, R* and * have the same meanings as defined

15

above,

obtained by hydrolysis is a novel compound, and in the
20 formula (V), R, R’ and * have the same meanings as those
shown in Compound (I) and Compound (IV).

Incidentally, when the above-mentioned Compound (IV)
is used, the desired products (Compound (V) and a corres-
ponding carboxylic acid compound having reverse absolute

28 configuration to that of Compound (V)) can be obtained with
high yield and high E value, so that it can be said that it
is an extremely useful compound.

EXAMPLE
[0066]

30 Next, the present invention is explained more spe-
cifically by referring to Examples, but the scope of the
present invention is not limited by these.

[0067]
Reference example 1 (Synthesis of 3-amino-3-phenylpropionic



wherein RR, R and * have the sanme neani ngs as defined above, obtained by
hydrol ysis is a novel conpound, and in the 20 formula (v), R R2 and * have
t he sane neani ngs as those shown in conpound (1) and Conpound (IV).

I nci dental ly, when the above-nentioned Conpound (1V) is used, the desired
products (Conpound (V) and a corres- ponding carboxylic acid conpound having
reverse absolute 25 configuration to that of conmpound (V)) can be obtained
with high yield and high E value, so thaé it can be said that it is an
extrenely useful conpound. EXAMPLE [0066] 30 Next, the present invention is
expl ai ned nnaeiapergéémicumﬁkiukéﬁﬁerring to Exanpl es, but the scope of the

resent invention t limged 0067] Reference exanple 1
E)Synt hesi s of 3- an'#% r% rﬂfqtp"rst?ﬁé&ﬂy agc QE@d“GFacéﬁﬁiEdﬂ}tﬁrg) To 250 nL
?B Hioer?yI;alrmhmblmemﬁ %ﬁh&ﬁhdéh & %?Qzlé WQ'X??&OQ?”&Q'HEBMHFct18 2 g
no o] [ of ammoni um_acetate, an
the 5 nixtur@C sa’?%a%ﬁ eé ngcgdaét"?cﬁr)gr‘?& °|néf-’2“l acerabes oandcthes or
hour s. Aﬂtermtﬁﬂ@&@thﬁlfﬁaé&&ﬂruﬁuaﬁ(ytlﬂﬂyh ahﬁaka@dukeaﬁblee ﬁbxévre was
stirred at O.to i for A&%er’ and flltereg]to obtain, 19.2 g (Isolation
y 7

yiel d based T8h %ﬁ%eh GonRy-e5ic8. 9 EBESr?ﬁﬁﬁ%Wchﬁﬁanc acid 10
(racem c m xobht@ined wéedwigouwintudawatentrdlred physi eal spcoperties of the

“HAMR (6 (pBa ERBRCERfe Bt q (R (1Y) ThgbTagiaR yEeAd Based 11}
J=17.1, 7. SHm bénzZfl dehlydd H, 7004)3,016.38dmino -3 -BRefigl p2bbiodidbaétd SH)
13CNWR A (pPRem P AAdre* he witte pobiddy?: 1323, 132.6,
Incidentally. physical properties of the 3-amino-3-
phenylpropionic acid (racemic mixture) were as follows.
[0068]
'H-NMR (8 (ppm), D,0+DCLl): 3.06 (dd, 1H, J=17.1, 6.8Hz),
15  3.17 (dd, 1H, J=17.1, 7.3Hz), 4.76 (dd, 1H, J=7.3, 6.8Hz),
3.77 (s, 2H), 7.45 (m, 5H)
“C-NMR (5 (ppm), D,0+DCl): 40.5, 54.4, 130.0, 132.3, 132.6,
138.0, 176.3
MS (EI) m/z: 165 (M)
20 Ms (CI, i-CH,,) m/z: 166 (MH")
Elemental analysis; Calcd: C, 65.44%; H, 6.71%; N, 8.48%
Found: C, 65.18%; H, 6.78%; N, B.34%
[0069]
Reference example 2 (Synthesis of ethyl 3-amino-3-phenyl-
25 propionate (racemic mixture))
To 6.00 mL (103 mmol) of ethanol were added 2.00 g
{12.1 mmol) of 3-amino-3-phenylpropionic acid (racemic
mixture) synthesized in Reference example 1 and 1.78 g
(18.2 mmol) of conc. sulfuric acid, and the mixture was
30 reacted under stirring at 60°C for 4 hours. After comple-
tion of the reaction, the obtained reaction mixture was
concentrated under reduced pressure, and 6 mol/L aqueous
sodium hydroxide solution was added thereto to adjust a pH
of the reaction mixture to 8.5. Then, 10 mL of ethyl
35 acetate and 4 mL of water were added to the mixture to
carry out extraction, and the organic layer was dried over



138.0, 176.3 M5 (EI) mz: 165 (M) 20 M5 (Cl1, i-C, H o) nmz: 166 (M)

El enental analysis; Calcd: C 65.44% H, 6.71% N, 8.48% Found: C, 65.181;
H 6.781; N, 8.341 (0069] Reference exanple 2 (Synthesis of ethyl

3-am no- 3- phenyl - 25 propionate (racemc mxture)) To 6.00 nL (103 nmol) of
et hanol were added 2.00 g (12.1 mmol) of 3-am no- 3-phenyl propionic acid
(racemc mxture) synthesized in Reference exanple 1 and 1.78 g (18.2 mmol)
of conc. sulfuric acid, and the m xture asas 30 reacted under stirring at 60C
for 4 hours. After conple- tion of the reaction t he obtai ned reaction

m xture was ﬁgﬂﬁﬁﬂ{ r r 6 ol fL aqueous sodium
hydr oxi de sot uth on \As/;?agg" %gq't%hg ?%? “'Eilp &Tont h&Pfeaction nmixture
to 8.5. Thernfilltxane ofaSetclwllcewracedauadandraduteéprmreNamecémtadxto t he
m xture to o] t 232 e.Qr ver 27
anhydr ous rragflgeqsl ﬁtsc%)‘é Hon X?QIP ng%lraa ﬁo%a&t"ﬁnéa%/eé)%g@ﬁ ?‘dogloncentrat ed
under reducetblgﬁemllmmmrn) 18985@)(®§0¢amybn3-yamirm nyL.-

3- am no- p on i.d C 5 f ethyl

3- am no- %1{5 row%ﬁgﬁqc F"g&grg#gy magt é%’e§%1¢sséc34)f (ﬁ cgs l'i quid.
Incidentally, phyﬁmcaﬂepﬁaééthsbyaicahepEmpgdtiﬁsenﬁ el -gstherly 13pr opi onat e

St 3o7. sty e e Ppites Yeadhhg SIS (AR ae il 1 TEL0):
4.15 (q, 2HOYA 3Hz), 4.85 (dd, 1H J=7.3, 7.3Hz), 7 50-7.55 (m SH)
"C-NVR (6 (P CRELgem L6 &m@g 91 84 B, OBy 2307008 B3A2.ab32. 5 137.8,
174.3 15 M5B (EI) niz 93 gCI C4H10§ 4 ( 2
10 J=7.3, 16.6 dd i1H, J=7.3, 16. GHz) 15 (q.
2H, J=7.3Hz), 4.85 {dd, 1H, J=7.3, 7.3Hz), 7.50-7.55 (m,
SH)
“C-NMR (5§ (ppm), CDCl,): 16.0, 40.9, 54.3, 65.2, 129.9,
132.2, 132.5, 137.8, 174.3
15 MS (EI) m/z: 193 (M)
MS (CI, i-CH,) m/2z: 194 (MH")
(0071]
Example 1 (Synthesis of (8)-3-amino-3-phenylpropionic acid
and ethyl (R)-3-amino-3-phenylpropionate)
20 To 2.5 mL of t-butylmethyl ether saturated with water
were added 250 mg (1.2% mmol) of ethyl 3-amino-3-phenyl-
propionate (racemic mixture) and 12.5 mg of lipase (Amano
Lipase PS {(trade name); available from Aldrich) originated

from Burkholderia cepacia (Pseudomonas cepacia), and the

25 mixture was maintained at 30°C. To the obtained mixture
was added 23.3 ylL of water at the same temperature, and the
mixture was reacted under stirxing at 30°C for 70 hours.
Amano Lipase PS was substantially in a suspended state
during the reaction, and with the progress of the reaction,

30 {8)-3-amino-3-phenylpropionic acid which is a product was
precipitated as crystalline solid. After completion of the
reaction, 0.5 mL of acetone was added to the reaction
mixture and the mixture was filtered to obtain a mixture of
85.6 mg (Isolation yield based on ethyl 3-amino-3-phenyl-

35 propionate (racemic mixture)=40.0%) of (S)-3-amino-3-
phenylpropionic acid and lipase.



[0071] Exanmple 1 (Synthesis of (S)-3-am no-3-phenylpropionic acid and ethyl
(R) - 3-am no- 3- phenyl propi onate) 20 To 2.5 nL of t-butylnethyl ether saturated
with water were added 250 ng (1.29 mmol) of ethyl 3-am no- 3-phenyl -

propi onate (racemc mxture) and 12.5 ng of |ipase (Anmano Lipase PS (trade
nane); available fromAl drich) originated from Burkhol deria cepacia
(Pseudononas cepacia), and the 25 m xture was nai ntai ned at 30C. To the
obtained m xture was added 23.3 pL of vwRer at the sane tenperature, and the
m xture was reacted under stirring at 30C for 70 hours. Amano Lipase PS was

substantiaLthin &h&quﬂndedmihate pﬁuﬂymgrbﬁﬁbﬁﬁﬁcééiﬂlwéﬁﬂhéﬁt%aﬁﬂhﬁ
progress of the rea i oni ¢ aci ichis a
product was P ﬁ) (f‘“&é‘oc'i)y?gﬁlnr&h 0968 QZAS $r€%|%?l of the
reaction, O. &omerm‘lcamtmnm anhdiednt opthleanepuiri.ﬁy\ thexéof ewand t he

m xture wasfllter t 0 _oht ai m'xt reo ”E n&&lsolatlonéj\‘eld based
on ethyl 3-dWf ‘ﬁﬁ&h Sifg Qr@PHEQ ¢dHE & GRECHBL G5
Esg-g-aMQﬂ)??1$§Kﬂ?édﬂdﬁﬂd§ﬁﬂbﬁ¥%¥ja&ﬁdvbhﬁaiﬁngGthE?elt was 99.8%ee.

s) - 3- am no- 3- phe ropiqQnic.acid was Led, to ro

(S) - 3- ani no- 3-phe%£ﬁ3‘&¥ na‘&é'ééé‘&‘?ﬂ? é Be?ﬁgp’?%ﬁ%ﬁ?o‘fﬁﬁ ht& . and an
Oﬁtical puriéwhyiuwnxﬁsAMﬂ}funayﬂmmﬂio?r3uphagympgb?penaaéna@cﬁrdinyn%§9 5o
chr omat ogr ap, us tjcally_ac unm n it S €e.
The ethyl ( Fote et AGRE, Shobl,  3ia! LY Ea8E BUR py [Efetdot Vas
(R-3-(2-f urrmgfdmem)bys L;dmwllrpigmpp@rribemaocer dli ggid ocht trea toywapliy onal
TRNNeT a3 SR APUGA Bl d19uPRetts HERRH! SPnBY 1508 NPT | Or MRCE

liquid ¢ rond ograp an-optrca |ve co en it was
91. 8%e. | nci dentmdidentiad 1)y, vahaeﬂl naﬂ.he pnesbeltprmt areagtsion3®@as. [ 0012]
Anal yti cal C§E§H;|ons of high performance |liquid chromato- 15 graphy;

fo072]
Analytical conditions of high performance liquid chromato-
15 graphy:
Optically active n-propyl 3-amino-3-phenylproplonate
Column: Chiral CD-Ph (0.46 cm®dx25 cm, available from
Shiseido Co., Ltd.)
Solvent: acetonitrile/water (=1/9 {(volume ratio)}
20 Potassium dihydrogen phosphate 40 mmol/L
Adjusted to pH 3.5 with phosphoric acid
Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
25 [0073]
Optically active ethyl 3-{2-furoylamino)-3-phenylpropiocnate
Column: Chiralcel OJ-H (0.46 cm®x25 cm, available from
Daicel Chemical Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=92/1 (volume ratio))
30 Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
[0074]
Also, physical properties of the (S)-3-amino-3-
35 phenylpropionic acid were the same as those shown in
Reference example 1, and physical properties of the ethyl



Optically active n-propyl 3-am no-3-phenyl proplonate Colum: Chiral CD Ph
(0.46 cnmx25 cm available from Shiseido Co., Ltd.) Solvent:
acetonitrile/water (=1/9 (volune ratio)) 20 Potassium di hydrogen phosphat e
40 mmol /L Adjusted to pH 3.5 with phosphoric acid Flowrate: 0.5 nL/mn
Tenperature: 30C Wavel ength: 220 nm 25 [0073] optically active ethyl
3-(2-furoyl am no) - 3- phenyl propi onate colum: Chiralcel QJ-H (0.46 cm(Dx25
cm available from Daicel Chemcal Ind®&tries, Ltd.) Sol vent:

hexane/i sopropyl al cohol (=9/1 (volune ratio)) 30 Flowrate: 0.5 nL/mn

Tenper at ur e: (1B0G - AvR)-angieny3d 29 opionh B8 7dbrél ERe eﬁ’ili{éié:é”t%é%es”ﬁdvﬁﬁ of the
(S)-3-am no-3- 35 phenyl propi (?lnl ¢ acid were the sane as those shown iIn
drenge,

Ref er ence eﬂh&eef @alz-properties of the ethyl 29

(R) - 3-am no-fpgiwnyl propi onate were the same as those shown in Reference
exanpl e 2. [007955¥] Ref erence exanpl e 3 (Synthesis of_ n-propyl 3-am no-3- S
pheny| pr opi dHeReE enCs: &xaRDdiex AuSynthesssoot m-peep¥l MmAning-3r propy!

al cohol wer gragiabropidhat o YZatemiel miQtuBa i No- 3- phenyl propi oni ¢ aci d
(racem c m xture) synthesi zeczﬁl n Reference exanple i and 1.78 g (18.2 nmol)
t

of conc. sul furic 8cifd?% Rl (A8-fi RPatL 25 ReRroREk 1B FAdIevess added at 60C
for 4 hours.2 Af¢ e (12QnNpPimRiclgn oFf 3t-a@iﬁgagtbﬁ??{hbpopmlﬁa%f@act i on m xture

e e B LSS REREU BT BLE Ao Sl iy ot de
B.S. Then, 10 7d of(18,2 mmol) of conc. sulfuric acid, and the mixture

10 was reacted under stirring at 60°C for 4 hours. After
completion of the reaction, the obtained reaction mixture
was concentrated under reduced pressure, 6 mol/L agueous
sodium hydroxide solution was added to the mixture to
adjust pH of the reaction mixture to 8.5. Then, 10 mL of

15 ethyl acetate and 4 mL of water were added to the mixture
to extract the same, and the organic layer was dried over
anhydrous magnesium sulfate. After filtration, the
filtrate was concentrated under reduced pressure to obtain
2.16 g (Isolation yield based on 3-amino-3-phenylpropionic

20 acid (racemic mixture): 86.1%) of n-propyl 3-amino-3-
phenylpropionate (racemic miXture) as colorless liquid.

Incidentally, physical properties of the n-propyl 3-
amino-3-phenylpropionate (racemic mixture) are as follows.
(0076}

25 'H-NMR (& (ppm), CDCl,): 0.90 (d, 3H, J=7.3Hz), 1.55-1.65
(tq, 2H, J=7.3, 6.8Hz), 2.63 (d, 2H, J=-6.8Hz), 4.01 (t, 2H,
J=6.8Hz), 4.39 (d, 1H, J=6.8Hz), 7.20-7.35 (m, 5SH)

*C-NMR (& (ppm), CDCl,): 10.4, 21.9, 44.2, 52.7, 66.1,
126.2, 127.3, 128.6, 144.7, 172.0
30 MS (EI) m/z: 207 (M")
MS (CI, i-CH,,) m/z: 208 (MH')
Elemental analysig; Caled: €, 69.54%; H, 8.27%; N, 6.76%
Found: C, 68.86%; H, 8.22%; N, 6.60%
{00771

35 Example 2 (Synthesis of (8)-3-amino-3-phenylpropionic acid

and n-propyl (R)-3-amino-3-phenylpropionate)



15 ethyl acetate and 4 nL of water were added to the m xture to extract the
sane, and the organic |ayer was dried over anhydrous magnesi um sul fate.
After filtration, the filtrate was concentrated under reduced pressure to
obtain 2.16 g (lsolation yield based on 3-am no-3-phenyl propionic 20 acid
(racem c mxture): 86.1% of n-propyl 3-am no-3- phenyl propionate (racemc

m xture) as colorless liquid. Incidentally, physical properties of the

n- propyl 3 am no- 3-phenyl propi onate (rac®ic mxture) are as follows. [0076]
25 "HNWR (8 (ppm, CDC13): 0.90 (d, 3H, J=7.3Hz), 1.55-1.65 (tg, 2H, J=7.3,

6.8Hz), 2.63 (d, . 4 ,
J=6. s)Hz) 7. 2(() 7. ?g’ %]1)6 "&H@f * b%(ﬁh tﬂ%}? ke i'%mki 0.4, 1:(1'301L’9 h]a?4 2, 52.7,
66.1, 126. 2be§r279@tu11@'89® wemﬁu afder7 2 (9 8g \8.P65)mmeY) oHmMBNIPWS (Cl,

i-CH,) nlz; !gﬂﬁﬂ§ﬁ W I 9 % %) Iw
6. 76% Found3 %ﬂgﬂ&wﬁhﬂ on%w &6%&?9@0\8?}“&“? and ﬂo £ n%S;f?gnft) hesi s

of (S)-3-ani hP33@hENHATA duiRARE: Pﬁl(&raﬁﬁdnﬁmpa@pwallable ron

0 whi ch
(2.5 g rebe) eotiateial iy Hykibithoth, Bl bSO 10 voic

3- ani no- 3- ph€ApREidhi otkd he d’tléﬁﬁ\&?em"ﬂtsuﬁ@}néﬁélni@ at n%;;o‘lﬁ- |T|°p§§/1§ ( Amano
Li pase PS (tféﬁlﬁlﬂﬁ‘i@)ml%é Rl ddem $7ALdNECBE Q5E8E A echd rddRe

Bur khol deri a cepaci a (Pseudomgnas . cepacia), and the m xture was mai ntai ned
at 30C. To tFn%mP?E%E‘PWﬂga'H Ghe igtareiyag reagred BWRAR(RFLEKIRGASane

temperature, 3a0d £6£ M0 XidliEs waﬁmaﬁactegas@dﬁs wdd rduritadie1a3q¢ for 70 hours.
Amano Lipase PS mag subst ant ’éh suspended state duri the reaction, and
with thet%rofreRended $HRte é%lﬁﬁ Fe3C5APRo- 303 N8R pb r%%l%?ﬁ%re&ﬂ d whi ch

is a productofachereeadticn ed(asaaamrlyﬁt-al -pheaysprbpiontttesidomiad i on of
the reaCtiOnisoaapggd&gteg§§(¥¥%é%%1tated as a crystalline solid.
After completion of the reaction, 0.5 mL of acetone was
added to the reaction mixture and the resulting mixture was
15 filtered to obtain a mixture containing 65.2 mg (Isolation
yield based on n-propyl 3-amino-3-phenylpropionate {(racemic
mixture}=41.0%) of (S)-3-amino-3-phenylpropionic acid and
lipase.
The (8)-3-amino-3-phenylpropionic acid was led toc n-
20 propyl (S)-3-amino-3-phenylpropionate according to the
conventional manner, and an optical purity thereof was
measured by using high performance liquid chromatography
which uses an optically active column, then it was 99.8%ee.
The n-propyl (R)-3-aminc-3-phenylpropionate was led
25 to n-propyl (R)-3-(2-furoylamino)-3-phenylpropionate
according to the conventional manner, and an optical purity
thereof was measured by using high performance liquid
chromatography which uses an optically active column, then
it was 75.6%ee.

30 Incidentally, the E value in the present reaction was
2291,
[0078]
Analytical conditions of high performance liquid chromato-
graphy;

35 oOptiecally active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.46 cm®dx25 cm, available from



added to the reaction mxture and the resulting mxture was 15 filtered to
obtain a m xture containing 65.2 ng (lsolation vyield based on n-propyl

3- am no- 3- phenyl propi onate (racem c mxture)-41.0% of
(S)-3-am no- 3-phenyl propionic acid and |ipase. The
(S)-3-am no- 3-phenyl propionic acid was led to n- 20 propyl

(S) - 3-am no- 3- phenyl propi onate according to the conventional manner, and an
optical purity thereof was neasured by 3&i ng high performance |iquid
chromat ography which uses an optically active colum, then it was 99. 8%e.

The n-propyl sifBeiZd®nddo- I:qagnyl propi onate was led 25 to n-propyl

(R -3-(2-fur am no) - 3- phenyl,pr opi onat e ccording to the conventi onal
manner, and égiYﬁﬁqixﬂcﬁ#§Q%%%JlﬂA%%&9F Wﬁ&aﬁeggﬂiﬁﬂebyaﬁk?hb hi gh perfornmance
liquid chromat ogrrtassiuinc dinydsogenophbsphaye agd imRorpl uMm, then it was
75. 6%e. 30 Incidgﬂiall , ghe Efga%ue.lg tEe resent reaction was 2291.
[0078] Anal yti cal lﬁﬁﬁqq s PGt 3hrgWiper PBP#RReEL¢ i 364 d chromat o- graphy; 35
optical |l 5 acrieve x»atgy opyls Inlagfmimo- 3- phenyl propi onate Colum: Chiral CD- Ph
(0.46 cnmmx25_c¢ avail able from 31 Shiseido Co., Ltd.) Solvent:
acetonitrilef %ﬁaiqﬁﬂia%QNﬁ ume ratio)) Potassium di hydrogen phosphate 40
mol /L Adj usdesll drogyrd 228 wini h phosphoric acid 5 Flow rate; 0.5 nL/min
Tenperature:H? ] Wavel engt h: 220 nm [0079] Optically active n-propyl

3- (2-furoyl ah nho)™- 3- phenyl - 10 propi onate Columm: Chiralcel QJ-H (0. 46
cm(Dx25 cm GpBidaldlye datdive BapoepyChaéri{eafuraglanines; 3 tpkenyl -

10 propionate
Column: Chiralcel OJ-H (0.46 cm®x25 cm, available from
Daicel Chemical Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=9/1 (volume ratio))
Flow rate: 0.5 mL/min
15 Témperature: 30°C
Wavelength: 220 nm
fooso]
Also, physical properties of the (S)-3-amino-3-
phenylpropionic acid were the same as those shown in
20 Reference example 1, and physical properties of the n-
propyl (R)-3-amino-3-phenylpropionate were the same as
those shown in Reference example 3.
[0081]
Reference example 4 (Synthesis of 2-methoxyethyl 3-amino-3-
25 phenylpropionate {(racemic mixture))
To 6.00 mL (76.3 mmol) of 2-methoxyethancl were added
2.00 g (12.1 mmol) of 3-amino-3-phenylpropionic acid
(racemic mixture) synthesized in Reference example 1 and
1.78 g (18.2 mmol) of conc. sulfuric acid, and the mixture
30 was reacted under stirring at 60°C for 4 hours. After
completion of the reaction, the resulting reaction mixture
was concentrated under reduced pressure, and then, 6 mol/L
aqueous sodium hydroxide solution was added to the reaction
mixture to adjust a pH thereof to 8.5. Then, 10 mL of
35 ethyl acetate and 4 mL of water were added to the mixture
to carry out extraction, and the organic layer was dried



Sol vent: hexane/i sopropyl al cohol (=9/1 (volune ratio)) Flowrate; 0.5
nm./mn 15 Tenperature: 30C Wavel ength: 220 nm [0080] Al so, physical
properties of the (S)-3-am no-3- phenyl propionic acid were the sanme as those
shown in 20 Reference exanple 1, and physical properties of the n propyl

(R) - 3- am no- 3- phenyl propi onate were the sanme as those shown in Reference
exanple 3. [0081] Reference exanple 4 (Synthesis of 2-nethoxyethyl

3-am no- 3- 25 phenyl propi onate (racem c 3 xture)) To 6.00 nL (76.3 nmol) of
2- met hoxyet hanol were added 2.00 g (12.1 nmmol) of 3-am no- 3-phenyl propionic

aci d  (racenseerliaiydowsy Maltpeiszem isdlRater encer &x e ak il +he’8 9 (18.2
nmol ) of co sulfuric acid, and the m xture 30 was reacted under stirring

ng.
at 60C for 4ﬁrﬁoqﬁast.e AR CONCENLEALEG, Upfer Eeduged| BReSSINES r&R (PR Ad! r eact i on

mxture was2 XnaeniTsalet iondeneldadbaeddpbassuaRindnsl- byl Prdpi did c aqueous
sodiun1hydroxiQf ol uti,on was added _to tge reacti m xture to adjust a pH

ction
t hereof to &% CMAS MIXFUTEE o fRy R c@fa?éméﬁHQHY%{hY# InAeNGude added

to the msxt usitenylpreiiicohatel (@sicedilci Mixcapd)t A8 L6D8F] Led aYaquips dried 32
over anhydrous na&ne5|un1s er filtration, the filtrate was

| fate. Af
concentrat ed unde nFé@SPéaﬂﬂVeSEGWEt gx¥ethyh 3 2aming- Yphendlion yiel d based
on 3- ani no- pyyreEiHareo piraitiemi cagiigtrageibCamhstel edompeurrddsriwn by
2- met hoxyet k%lbe ﬁf[ gﬁ Qs 3 S Q’hen éproBi onate (racemc m xture) as colorless
liquid. Incide® %ﬂ'ﬁiﬁ%&ﬁ&fé t BYPPST5AFR0- 3- phenyl - propionate (racenic
m xture) is ppagRjel conpound shown by the follow ng physical properties.
[ 0082]

00521 310 S0 (B (009, (GG oZr TG a ST RY) 2 B e

1H, J=5,9Hz), 3.37 (=, 3H), 3.57 (t, 2H, J=4.9Hz), 4.25 (t,
2H, J=4.9Hz), 4.43 (dd, 1H, J=5.9, 7.8Hz), 7.24-7.38 (m,
5H)
BC-NMR (8 (ppm), CDCl,): 44.2, 52.7, S9.0, 63.5, 70.4,

15 126.2, 127.4, 128.6, 144.7, 172.0
MS (EI) m/z: 223 (M")
MS (CI, i-CH,,) m/z: 224 (MH")
[0083]
Example 3 (Synthesis of 2-methoxyethyl (S)-3-amino-3-

20 phenylpropionic acid and (R} -3-amino-3-phenylpropionate)

To 2.0 mL of t-butylmethyl ether to which water had
been saturated were added 200 mg (0.896 mmol) of 2-methoxy-
ethyl 3-amino-3-phenylpropionate (racemic mixture) and 10.0
mg of lipase (Amano Lipase PS (trade name); available from

25 Aldrich) originated from Burkholderia cepacia (Pseudomonas
cepacia), and the mixture was maintained at 30°C. To the
resulting mixture was added 16.1 uL of water at the same
temperature, and the mixture was reacted under stirring at
30°C for 18 hours. Amano Lipase PS was substantially

30 suspended state during the reaction, and with the progreas
of the reaction, (8)-3-amino-3-phenylpropionic acid which
is a product was precipitated as a crystalline solid.
After completion of the reaction, 0.5 mL of acetone was
added to the reaction mixture and the resulting mixture was

35 filtered to obtain a mixture containing 60.7 mg (Isolation
vield based onlz-methoxyethyl 3-amino-3-phenylpropionate



2H, J=4.9Hz), 4.43 (dd, 1H, J 5.9, 7.8Hz), 7.24-7.38 (m SH) "C-NWR (S
(ppm, CDCl1): 44.2, 52.7, 59.0, 63.5, 70.4, 15 126.2, 127.4, 128.6, 144.7,
172.0 M5 (El) mz: 223 (M) M5 (C, i-CH') mz: 224 (MrR*) [0083] Exanple 3
(Synt hesi s of 2-nethoxyethyl (S)-3-am no-3- 20 phenyl propionic acid and

(R) - 3-am no- 3- phenyl propionate) To 2.0 nL of t-butylnethyl ether to which
wat er had been saturated were added 200 ng (0.896 mmol ) of 2-nethoxy- ethyl
3- am no- 3- phenyl propi onate (racem c m xtage) and 10.0 ng of |ipase (Amano

Li pase PS (trade nane); available from25 Aldrich) originated from

Bur khol deri a d el a% s\ CaRAGLA) he_ s. [l nt ai ned
at 30C. To tklgﬁéﬁlg'scﬁln'gli ng mcjigt?‘l B'r'?%\}vagga%z&lga?n% gf&mﬁgﬁaﬁ%ﬂﬁsam

t enper at ur e,ackdl andk liipaae.e was reacted under stirring at 30C for 18 hours.
Amano Li pase PS t.anti Va3 t I t ction, and
with the progr es\é\%c??qgﬁhe%r tg"a‘t‘gthlbo%, B?g{f‘?gﬁgﬁ?ﬁ%ﬁgepf%%l%%%p]iécz)ﬁit(r:oeglci d which
i s a productP¥RRYJr i 3 t1aming -ds pheny\ propipnate ot CHOrding ko ctimpl et i on of

t he reacti o q q@ﬁ%ﬁﬁg d ; t CLy ' e and the
resultingléggékébéaﬁégﬁi 1 teﬁe toa%bgggﬁEgl _ﬁf%r %%%?%?%ﬁ%g£60.7 ny
(1sol ati on mWeagwreshdt wHnm ddgho ppafeymagegnil hgudd ppbrgnapregrantyt e 33
(raceni c m xfui &) e %n Qa‘pt,(i»%)aﬁ-ya%gqﬁ- EBQthPF BRERNLE wé!db Hikd | pase.
The (S)-3-am no-3-phenyl propionic acid was led to n- propyl .

(S) - 3- ani no- 3- pheMASROPIESHLIMYeEEYSr dRhg3 r aMiRR- 3-RRANEIRIHANARN ¥&S and an
optical puriigg therLoie MasicysB33UNERT -BY peizB91 BindRo PSL HRENPIISELp 1 SHH tb
chromat ography whjch uses "an optically_active columm, then it_was 99. 8%e.
The 2- mBfhox3RMALIR)ES - the FeryentdPdr BANBRE: e2REs2n | RFIAL Bty et hyl
(R) - 3- benzoyt e Jrath and sUr@d By ingOhaghopdr ferhané@el Lament i onal

manner, and an optical purity. . ,
éhro atograﬂhy Jﬁ&ch uses an optically active ¢olumn, then

it was 92.2%ee.
Incidentally, the E value in the present reaction was
15 2970.
[0084]
Analytical conditions of high performance liquid chxomato-
graphy:
Optically active n-propyl 3-amino-3-phenylpropionate
20 Column: Chiral CD-Ph (0.46 cm®x25 cm, available from
Shiseldo Co., Ltd.)
Solvent: acetonitrile/water (=1/9 (volume ratio))
Potassium dihydrogen phosphate 40 mmol/L
Adjusted to pH 3.5 with phosphoric acid
25 Flow rate: 0.5 wmL/min
Temperature: 30°C
Wavelength: 220 nm
[0085]
Optically active 2-methoxyethyl 3-benzoylamino-3-phenyl-
30 propionate
Column: Chiralcel OJ-H (0.46 cm®dx25 cm, available from
Daicel Chemical Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=8/2 (volume ratio})
Flow rate: 0.5 mL/min
35 Temperature: 30°C
Wavelength: 220 nm



t hereof was neasured by using high performance |iquid chromatography which
uses an optically active colum, then it was 92.2%e. Incidentally, the E
value in the present reaction was 15 2970. [0084] Analytical conditions of
hi gh performance |iquid chromato- graphy; optically active n-propyl

3- am no- 3- phenyl propi onate 20 Columm; Chiral CD-Ph (0.46 cmilx25 cm

avail able from Shiseido Co., Ltd.) Solvent: acetonitrile/water (=1/9 (vol une
rati o)) Potassium di hydrogen phosphate 3 mol /L Adjusted to pH 3.5 with
phosphoric acid 25 Flowrate: 0.5 nmi/mn Tenperature: 30C wavel ength: 220
nm [0085] Omidasll |y active 2-nmethoxyethyl 3-benzoyl am no- 3-phenyl- 30

pr opi onat e Col um 0.46, cnthbx25 ¢ avai | abl e from Daice

...Chiralcel of-H
Cheni cal Industri@QFOEtEbys GR eHF&pﬁEﬁéﬁ%/?goﬁﬁ%p ) 2} @WdIe138/ 2 (vol une
ratio)) Fl phemtlprdbionile @ciddwetenpheatimng: asOthoy@veh®n@tin 220 nm 34

here the samEERrarigs SXaMne in- 2REr BREALES b ABPE-LLS&IRE PRSI Tal pr oper i es
of the 255 mmdhosaivngl ((R)-3-amine-3-pheaylprepionate were the sae as
t hose shown in Reference example 4. (00871 anple 4 (Synthesis of
(S)-3-am|u}?ﬁ ﬁﬂ?ﬁﬂ;ﬁW%Wbﬁﬁggﬁgﬁae“gﬁdeﬁ?ﬂ9£§(?0-3-anino-3-pheny|propionate)
0087
Example 4 (Synthesis of (S)-3-amino-3-phenylpropionic acid
. and ethyl (R)-3-amino-3-phénylpropionate)
10 To 2.0 mL of t-butylmethyl ether to which water had
been saturated were added 200 mg (1.03 mmol) of ethyl 3-
amino-3-phenylpropionate (racemic mixture) and 10.0 mg of
lipase (Amano Lipase PS (trade name); available from
Aldrich) originated from Burkholderia cepacia (Pseudomonas
15 cepacia), and the mixture was maintained at 30°C. To the
resulting mixture was added 18.6 puL of 0.2 mol/L phosphate
buffer (phosphate buffer solution in which 1 mol/L aqueocus
potassium hydroxide solution was added to 0.2 mol/L aqueous
potassium dihydrogen phosphate solution to adjust a pH
20 thereof to 8.2) at the same temperature, and the mixture
was reacted under stirring at 30°C for 66 hours. Amano
Lipase PS wae substantially suspended state during the
reaction, and with the progress of the reaction, (8)-3-
amino-3-phenylpropionic acid whic¢h is a product was
25 precipitated as a crystalline solid. After completion of
the reaction, 0.5 mlL of acetone was added to the reaction
mixture and the resulting mixture was filtered to obtain a
mixture containing €8.7 mg (Isoclation yleld based on ethyl
3-amino-3-phenylpropionate (racemic mixture)=40.2%) of (8)-
30 3-amino-3-phenylpropionic acid and lipase. ‘
The (S)-3-amino-3-phenylpropionic acid was led to n-
propyl (S)-3-amino-3-phenylpropionate according to the
conventional manner, and an optical purity thereof was
measured by using high performance liquid chromatography
35 which uses an optically active column, then it was 99.9%%ee.
The ethyl (R)-3-amino-3-phenylpropionate was led to



10 To 2.0 mL of t-butylnmethyl ether to which water had been saturated were
added 200 ng (1.03 mmol ) of ethyl 3- am no-3-phenyl propionate (racemc

m xture) and 10.0 ng of |ipase (Amano Lipase PS (trade nane); available from
Al drich) originated from Burkhol deria cepacia (Pseudononas 15 cepacia), and
the m xture was nmaintained at 30C. To the resulting m xture was added 18.6
pL of 0.2 nol/L phosphate buffer (phosphate buffer solution in which 1 nol/L
aqueous potassi um hydroxi de sol uti on wa added to 0.2 nol/L aqueous

pot assi um di hydr ogen phosphate solution to adjust a pH 20 thereof to 8.2) at

the same temafyal RS -32NQ-fhecFlahihe) - BapheRPTHLEp 1A e Sddddddihqir30C for
66 hours. Amgno LHFase PS_was substanti a Ig susg nded, st at.e durlqg.the
feaction. arfdiGIRYaNE Lagr BAGRGE .1 ABY AlCPPEACA] JFUBItY thereof Whs

ani no- 3- phendayaEd by wadng WMighhpes farnandecliasd 26hpsri didapned as a
crystalline %?lid' After comp eacti on nL of acetone was

| i f,. th 0.5
Caed to (ROMAEILMSR? 2R CPLACAkMY ARELVECCPIIRG: nf Rem, bE \HAS (19 {6he8T ¢ o

obtain ag m xture 1peidentaNdyt8thed 4F0é ain Othe/iwték s et idiMwas

3- am no- 3- phenyl propi onate (racem c m xture)=40.2% of (S)- 30

3-am no-3-p ‘propionic acid and |ipase. The (S)-3-am no-3-phenyl propionic
acid was | ediagogsga) propyl (S)-3-am no-3-phenyl propionate according to the
conventi onal nner,.-and _an optical purity thereof . _neasyr ed usi ng

i g per f or RARART GRS ers0 Lo Ry PRk SR Raes THIORE SHARA SRS ve

col umm, thengtdaphygs 99. 91 ee. The ethyl (R)-3-am no-3-phenyl propi onate was
led to I (R L2 .uro 1,A0)- 3- nyl j . ofding to the
convent ﬁ?naﬁs lnt”‘naelrl?'?y gén %é;r(? %‘p*#%g&apérg?gngh%rggggwéﬁle%ga&r%d by using

hi gh per f or neoilosnr i qhidadhCBr@hod0aghy cm@kR2Shcmseavanlablie chtdny active

colum, then,id 6% Incidentally, the E value in the present
reaction vvagbﬂg%é@% %8’088?%dA§al ytical conditions of high performance liquid

chr omat o- Solvent: acetonitrile/water (=1/9 (volume ratio))
Potassium dihydrogen phosphate 40 mmol/L

15 Adjusted to pH 3.5 with phosphoric acid
Flow rate: 0.5 mL/min
Temperature: 30¢C
Wavelength: 220 nm
[o089]

20 Optically active ethyl 3-(2-furoylamino)-3-phenylpropionate
Column: Chiralcel OJ-H (0.46 cmdx25 cm, available from
Daicel Chemical Industries, Ltd.)

Solvent: hexane/isopropyl alcohol (=9/1 (volume ratio))
Flow rate: 0.5 mL/min

25 Temperature: 30°C
wavelength: 220 nm
[0050]

Also, physical properties of the (S)-3-amino-3-
phenylpropionic acid were the same as those shown in

30 Reference example 1, and physical propexties of the ethyl
(R) ~3-amino-3-phenylpropionate were the same as those shown
in Reference example 2.

[0081] :
Example 5 (Syntheses of (S)-3-amino-3-phenylpropionic acid

35 and ethyl (R)-3-amino-3-phenylpropionate)

To 2.0 mL of t-butylmethyl ether to which water had



graphy; 10

acetonitri

mmol /L 15
Tenperat ure
3-(2-furoyl
avail able f

wavel engt h:
phenyl pr op

Optically active n-propyl 3-am no-3-phenyl propi onate Col um:
Chiral CD-Ph (0.46 cm(x25 an, avail able from Shiseido Co., Ltd.) Solvent:
e/water (=1/9 (volune ratio)) Potassium di hydrogen phosphate 40
Adjusted to pH 3.5 with phosphoric acid Flowrate: 0.5 nL/mn

: 30C Wavel ength: 220 nm [0089] 20 optically active ethyl

am no) - 3- phenyl propi onate Colum: Chiralcel QJ-H (0.46 cmx25 cm

rom Daicel Chem cal Industridss, Ltd.) Solvent: hexane/i sopropyl

al cohol (=9/1 (volunme ratio)) Flowrate: 0.5 nL/mn 25 Tenperature: 30C
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- 3-phenyl propi oni,e acid 35 apd

WASTan i &

GehARAngamdkalied WRECaad88d1208 rﬂ% d€. D3 d8®! (aniinc,iiphgd-

&qu&ggﬁonate racem,¢c mxture), 20 p
a

et hyl
oﬁ‘&i‘&}‘r%wisomﬂn’é@l@g%@%3rﬁﬁ@wl Tet kKBE to which

L of a surfactant (Triton

fleaRames jgaypidpblaateem Adrish) RsdLimatsss fremt ai ned at

€ wds reacted under stirring at

nRixe
30°C for 42 hours. Amano Lipase PS was substantially
suspended state during the reaction, and with the progress
of the reaction, (§)-3-amino-3-phenylpropionic acid which
is a product was precipitated as a crystalline solid.

After completion of the reaction, 0.5 mL of acetone was
added to the reaction mixture and the resulting mixture was
filtered to obtain a mixture containing 68.4 mg (Isoclation
yield based on ethyl 3-amino-3-phenylpropionate {(racemic
mixture)=40.0%) of (S8)-3-amino-3-phenylpropionic acid and
lipase.

The (S)-3-amino-3-phenylpropionic acid was led to n-
propyl (S}-3-amino-3-phenylpropionate according to the
conventional manner, and an optical purity thereof was
measured by using high performance liquid chromategraphy
which uses an optically active column, then it was 99.9%%ee.

The ethyl (R)-3-amino-3-phenylpropionate was led to
ethyl (R)-3-(2-furoylamino) -3-phenylpropionate according to
the conventional manner, and an optical purity thereof was
measured by using high performance liquid chromatoegraphy
which uses an optically active column, then it was 96.5%ee.

Incidentally, the E value in the present reaction was
Ble9.

[0092]

Analytical conditions of high performance liquid chromato-
graphy:

Optically active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.46 cmdx25 cm, available from
Shigseido Co., Ltd.)

PS



t enper at ur e,

and the m xture was reacted under stirring at 30C for 42 hours.

Amano Li pase PS was substantially 10 suspended state during the reaction, and
ogress of the reaction, (S)-3-am no-3-phenyl propionic acid which
t was precipitated as a crystalline solid. After conpletion of

n, 0.5 nL of acetone was added to the reaction mxture and the
resulting mxture was 15 filtered to obtain a m xture containing 68.4 ng
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yi el d based on ethyl 3-am no3'8-phenyl propionate (racemc

0% of (S)-3-am no-3-phenylpropionic acid and |ipase. The

SoDPherny| i b Sri tor 1 Araras: | (ed /10 (%ol@nﬂepEQE%) )
3- pheg¥ ro |on%te gﬁ ordln to the conventional manner,

ity th P@G“b? asrhatai 4A ®BeE Lk mance | quid
phy  whdju mt@pmptal gaulxhaﬁhbyghéﬂanaelahen it was 99.

and an

9] ee.

an1no phe opi onat e was d to 25 ethyl
%]y‘?‘& é'i‘ﬁy“g‘r"bpl onate according to the conventi onal
Tﬁhpﬁ&iﬁﬁ&e{ﬂﬂﬂ¢@'thereof was rneasured by using high performance

CI

éﬁ%ﬁ whi ch uses an optically active colum, then it was
Q%h t4? ®%al ue in the present reaction was 30 8169.

| yooex] conditions of high performance |iquid chromato- graphy;

P Rea Lt i A SnRsamboSca2- Foay)aamote vawnyl <

acetonitrileprﬁpfﬁndséjg (volune rati o)) Potassium di hydrogen phosphate 40

%é %¥H£58P(®qur m&ggdcmFlg$g£ ab1e0f5 m/mn 5

Daicel Chemzcal Industries, Ltd.)

Solvent: hexane/isopropyl alcohol (=9/1 (volume ratio))
Flow rate: 0.5 mL/min

Temperature: 30°C

Wavelength: 220 nm

[0094]

Also, physical properties of the (8)-3-amino-3-
phenylpropionic acid were the same as those shown in
Reference example 1, and physical properties of the ethyl
(R) ~3-amino-3-phenylpropionate were the same as those shown
in Reference example 2.

[0095]
Reference example 4 (Chemical treatment of lipase)

To 50 mL of 0.1 mol/L phosphate buffer (phosphate
buffer solution in which 0.1 mol/L aqueous disodium
hydrogen phosphate solution was added to 0.1 mol/L aqueous
potassium dihydrogen phosphate solution to adjuat a pH
thereof to 7.0) was added 5.00 g of lipase (Amano Lipase PS
(trade name); avallable from Aldrich) originated from
Burkholderia cepacia (Pseudomonas cepacia), and the mixture
was stirred at room temperature. After 30 minutes, the
mixture was filtered under reduced pregsure and the
resulting filtrate was lyophilized (freeze dried) to obtain
1.50 g of chemically treated lipase as green powder.

[0096]
Example & (Synthesis of (S)-3-amino-3-phenylpropionic acid



[0093] Optically active ethyl 3-am no-3-(2-furoylam no)-3-phenyl- propionate
10 Colum: Chiralcel QJ-14 (0.46 cmx>2S cm avail able from Daicel Chem ca

I ndustries, Ltd.) solvent: hexane/isopropyl alcohol (=9/1 (volune ratio))
Flow rate: 0.5 nL/m n Tenperature: 30C 15 Wavelength: 220 nm [0094] Al so,
physi cal properties of the (S)-3-am no-3- phenyl propionic acid were the sane
as those shown in Reference exanple 1, and physical properties of the ethyl
20 (R)-3-am no- 3- phenyl propi onate were t3e sane as those shown in Reference
exanple 2, [0095] Reference exanple 4 (Chemical treatment of |ipase) To 50

m. of 0.1 nuddd mgﬂphﬁi)eabtawl% -GRBASRYApRopLenkEéf er sol ution in which 0.1
nol /L aqueous di sadi um F%Sé% ﬁn phosphate. sol ution was added to 0.1 nol/L

aqueous pot assi umiZmPd ﬁBEEMéFEtEﬁlu??%ﬁ?t%ﬁdﬁblﬁh WAYRY hasereof to

7.0) was addesbrb. st urafed wea®e acfEanobi Rgse1PEs mhdafeopag@lyl ayail abl e
fromAl drich) originated from30 Burkhol deria cepaci a (PseudonDnas cepaci a),

and the ni xtapno sPnﬁﬂﬂﬁﬂi?R%P“ﬁéénlFéﬁﬁ@iﬁtﬂié upet er5 309 hut es, the

m xture was diddaiaskdiidaareduead 18 eSatr SfaGQ:éPe ahESthd | dithed iy di rate was
| yophilized (freeze drl%ﬁi to_obtain 1.50 g chemcally treate Ilpase as

green powder¥a3nagyosned 41 20°6 - (S%t%l%e%%l"(lﬁg Sﬂia%ﬁ% yashadgdedr opi oni ¢

acid 36 andietidiyg (5P -t?r:earauﬁ%aunwi&-eaee&omﬂfaséeTg %p.@r &4 of t-butyl nethyl
ether to mhlch mater had een saturated were ad 0 (12.03 mmol) of

ethyl 3- amifif fortat& F ScE8AME RFRPEFRYUTS, nﬁPQﬁth?(m at onaceous
earth and thikqﬂréﬁwaﬁﬂnﬂact&ﬂduhhernhxﬁﬂfﬂng at 30°C for 40 hours.

1¢ Amano Lipase PS was substantially suspended state during
the reaction, and with the progress of the reaction, (8)-3-
amino-3-phenylpropionic acid which is a product was
precipitated as a crystalline solid. After completion of
the reaction, 0.5 mL of acetone was added to the reaction
1S mixture and the resulting mixture was filtered to obtain a
mixture containing 69.7 mg (Isolation yield based on ethyl
3-amino-3-phenylpropicnate (racemic mixture)=40.8%) of (S)-
3-amino-3-phenylpropionic acid and lipase.
The (8)-3-amino-3-phenylpropionic acid was led to n-
20 propyl (S)-3-amino-3-phenylpropionate according to the
conventional manner, and an optical purity thereof was
measured by using high performance liquid chromatography
which uses an optically active column, then it was 39.9%%ee.
The ethyl (R)-3-amino-3-phenylpropionate was led to
25 ethyl (R)-3-{(2-furoylamino)-3-phenylpropionate according to
the conventional mannex, and an optical purity therecf was
measured by using high performance liquid chromatography
which uses an optically active column, then it was 95,7%ee.
Incidentally, the E value in the present reaction was
30 6947.
[0097]
Analytical conditions of high performance liquid chromato-
graphy;
Optically active n-propyl 3-amino=-3-phenylpropicnate
35 Column: Chiral CD-Ph (0.46 cm®x25 cm, available from
Shiseido Co., Ltd.)



was nai ntained at 30C. To the resulting m xture was added 10.0 ng of the
chemcally treated |ipase prepared in Reference exanple 4 at the sane
tenperature, and the mxture was reacted under stirring at 30C for 40 hours.
10 Amano Li pase PS was substantially suspended state during the reaction,
and with the progress of the reaction, (S)-3- am no-3-phenyl propionic acid
which is a product was precipitated as a crystalline solid. After conpletion
of the reaction, 0.5 nL of acetone was 3®ded to the reaction 15 mi xture and
the resulting mxture was filtered to obtain a mxture containing 69.7 ng

(i solation Wahéntasade?bnithihe /dad8EN0=37Phery] MR AN (f) (racemc

m xt ur e) =40. 8% no- 3- phenyl propi oni c acid and | i pase. The

(S) - 3- ani no- 3- pheRﬁ&ﬁ?ﬁbPBnﬁéh&éFﬁgﬁﬁsP¢%§PQ%F?14Q3?m5ﬁdﬁyl
(S) - 3- ami no- 3- pherplpEeRHOBS! FHATCOT Wi Y pKodpioricOaeald | onal manner, and an

optical purity thereof was zeasured by using high performance I|qU|d
chromat ogr a ﬁP WACER (s b MdBtically active colum, then it was 99. 9%e.
The et hyk ( t@QES glhepyl propi onate was led to 25 ethyl

(R -3-(2-fur no henyl propi onate according to the conventi onal
manner , and“gﬁ'gﬁPﬁﬁgi g 0i B® thereof was neasured by using hi gh performance

liquid chrom@nmgaaphy mhlch uses an optically active colum, then it was

95. 7kee. I he R val ue_in_the present reaction was 30 6947.
10097) Anal%ﬁ%llfgl 1éfyo &tttl"Sn§tg¥Th?gRZb€?’F‘g¥m£b°)|1%q'm1}fﬂyﬁrﬂ¥ml&na§rzaphy;
Optical |l y addlwenn- nmam;ncaiautns $ephena$¢&mpi@mgugyaﬁihﬁlg|5gbm Chiral CD Ph
(0. 46 cggng DURY s N g an1t8h|se|€€ , Ltd.) 39 Solvent:

acet oni fﬂhter%ﬁ Tfﬁ ? Rahe Fé??O) Pot ¢ assi um di hydrogen phosphate 40
mol /L Adj $stlsento hexans/dsbhrpppspabeoiohc(€9/F| orslnadee ra®.im)nl/ m n

Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm

1S [0099]

Also, physical propertieg of the (S)-3-amino-3-
phenylpropionic acid were the same as those mentioned in
Reference example 1.

Physical properties of the ethyl (R)-3-amino-3-

20 phenylpropionate were the same acs those mentioned in
Reference example 2.

(01001
Example 7 (Synthesais of (S)-3-amino-3-phenylpropionic acid
and ethyl (R)-3-amino-3-phenylpropionate)

25 To 2.0 mL of t-butylmethyl ether to which water had
been saturated were added 200 mg (1.03 mmol) of ethyl 3-
amino-3-phenylpropionate (racemic mixture) and 10.0 mg of
the chemically treated lipase prepared in Reference example
4, and the mixture was maintained at 30°C. To the result-

30 ing mixture were added 20 ulL of a surfactant (Triton X-100
(trade name)) and 18.6 uL of water at the same temperature,
and the mixture was reacted under stirring at 30°C for 28
hours. With the progress of the reaction, (S)-3-amino-3-
phenylpropionic acid which is a product was precipitated as

315 a crystalline solid. After completion of the reaction, 0.5
mL of acetone was added to the reaction mixture and the



S Tenperature: 30C Wavel ength: 220 nm (0098] Optically active ethyl
3-(2-furoyl am no) - 3- phenyl propi onate Colum: Chiralcel QJ-H (0.46 cnmx25 cm
avai l abl e from 10 Dai cel Chem cal Industries, Ltd.) Solvent: hexane/isopropyl
al cohol (a9/1 (volunme ratio)) Flowrate: 0.5 nL/mn Tenperature: 30C

Wavel engt h: 220 nm 15 [0099] Al so, physical properties of the (5)-3-am no-3-
phenyl propionic acid were the sane as those nentioned in Reference exanple
1. Physical properties of the ethyl (R)-4®am no-3- 20 phenyl propionate were
the sane as those nmentioned in Reference exanple 2. [0100] Exanple 7
(Synthesis R (ae FlaTARRe Tl o LRI s 5 2N .

(R) -3-am no%e-{)%tnla%;ﬂq&gﬁgﬁgt g)g%gg?ggseg ?T?_a‘g%g?%@u% ﬁn’g‘%ﬁ#ﬁ cec% tearlr% 0 whi ch
wat er had biddh &%t ma e(éanéuaéla»@dyaeidobﬁgeqllmsem{ )3 GAmidnA3 - 3-

ani no- 3- phe il diyR AR alte? (@ HcemTeX hikBhraNds d 0s 9 B¢ Ofs) I Nesmpiigsufal Iy
treated |ipase prepared in Reference exanple 4, and the m xture was

mai nt ai ned RheIadprepiondc asid: apd Lapasexture were added 20 pL of a

sur f act amt (Trito&hé-y@@_3Lgh§ﬁg_Qaﬁﬁg}yggﬂoﬂékﬁkéié&idwﬂsg fﬂd1HQﬁn§gge

tenperature, and the m xture was_reacted under stirring at 30C for
hours. Wt h REFRPYY olfess agrinond -PhesylBRoP{ SpaBe oA fRr ding Heh i opi oni ¢ aci d

which is a pfkGlc ¥R IPMAGNR, abed a8 Sprical YshAltiNensldf.waf ter
conpl etion of the reaction, O, nmL of acetone_Was added to the reaction

0.5 0 !
m xture and TERSUESD Rys BElingg bioky BEEIRERaRFe b1l d CREIMATPIXARY ur e
contai n- i NGyHi%H WEks lai0lopiiieallyeadcResedoDime} Nyhes- BN wie 339. 9%ee.

phenyl prgpionate (facemye1™ &) U5 hnine 3 pheny TR opionate was led to
echyl (R)-3-(2-furoylamino)-3-phenylpropionate according to
the conventional manner, and an optical purity thereof was
measured by using high performance licquid chromatography
which uses an optically active column, then it was 89.0%ee.

15 Incidentally, the E value in the present reaction was
6007.
[0101]
Analytical conditions of high perfoxrmance liquid chromato-
graphy;

20 Optically active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.46 cmdx25 cm, available from
Shigeido Co., Ltd.)

Solvent: acetonitrile/water (=1/9 (volume ratio))
Potassgium dihydrogen phosphate 40 mmol/L

25 Adjusted to pH 3.5 with phosphoric acid
Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
[0102]

30 Optically active ethyl 3-(2-furoylamino)-3-phenylpropionate
Column: Chiralcel OJ-H (0.46 cm®dx25 cm, available from
Daicel Chemical Industries, Ltd.)

Solvent: hexane/isopropyl alcohol (=9/1 (volume ratio))
Flow rate: 0.5 mL/min

35 Temperature: 30°C

Wavelength: 220 nm



phenyl propionic acid and |ipase. 5 The (S)-3-am no- 3-phenyl propi oni c acid was
led to n- propyl (S)-3-am no-3-phenyl propi onate according to the

conventional manner, and an optical purity thereof was neasured by using

hi gh performance I|qU|d chromat ography which uses an optically active
colum, then it was 99.9tee. 10 The ethyl (R)-3-ani no-3-phenyl propionate was
led to ethyl (R)-3-(2-furoylam no)-3-phenyl propionate according to the
conventional manner, and an optical puri4ly thereof was neasured by using

hi gh performance |iquid chromatography which uses an optically active
colum, thenggto3dyas 89.0%e. 15 Incidentally, the E value in the present
reacti on was 6007. [0101] Anal yti cal conditions of high performance |iquid

chromat o- graphy; P36 Phyairsl aEFPPGrﬁlﬁ?d%QIt@ﬁah$hb3€ﬁmﬂﬂ9nﬁqoroplonate

Col um: cm ey oG me %'Em25ei@ cR¥akhab! &1 ERBke SBASHH dpy Co., Ltd.)
Sol vent : 310 itrilel/water llgpéyolune ratio)) Pota55|un1d|hydrogen

phosphate 4 ence ﬁ‘mlﬁstled physicad; PROPABE RS PE BRe EtYbow rate:

0.5 m/ msn Tmpezramﬂrﬂa- FSQB?E&hBte%QrQ”th&OAQ@& 20 %é&%ﬂwctlve
et hyl 3-(2- furq¥ n1no opionate Columm: Chiralcel QJ-H (0

cmMmx25 cm Chen1ca| | ndustries, Ltd.) Solvent:
hexane/isoprgmm4]alcohol ( 9/1 (volune ratio)) Flowrate: 0.5 nL/mn 35

;I'ﬁrerp(erssatgrgrﬁergec nv&veelxearr}%tl 22((?,:'}{1_1r’r1he51's %OS]a'ﬁ\llgg 3_hXSI cal )propertles of

propionic acid (racemic mixture))
10 To 250 mL of ethanol were added S0.0 g (0.42 mol) of
4-tolylaldehyde, 47.6 g (0.46 mol) of malonic acid and 64.2
g (0.83 mol) of ammonium acetate, and the mixture was
reacted under stirring and reflux (B0 to 90°C) for 7.5
hours. The resulting reaction mixture was stirred at 0 to
15 5°C for 30 minutes and then filtered to obtain 51.4 g
(Isolation yield based on 4-tolylaldehyde: 68.,9%) of 3-
amino-3-(4-tolyl)propionic acid (racemic mixture) as white
powder.
Incidentally, physical properties of the 3-amino-3-
20 (4-tolyl)propionic acid (racemic mixture) were as follows.
[0105]
'H-NMR (8 (ppm), D,0+DC1l): 2.30 (g, 3H), 3.04 (dd, 1H,
J=17.1, 6.8Hz), 3.20 (dd, 1H, J=17.1, 7.3Hz), 4.74 (dd, 1H,
J=7.3, 6.8Hz), 7.29 (4, 2H, 8.3Hz), 7.36 (d, 2H, 8.3Hz)
25 YC-NMR (8 (ppm), D,0+DCl): 23.4, 40.7, 54.4, 130.0, 133.0,
135.0, 143.1, 176.3
MS (EI) m/z: 179 (M)
MS (CI, i-CH,,) m/z: 180 (MH")
Elemental analysis; Calecd: €, 67.02%; H, 7.31%; N, 7.82%
30 Found: C, 67.05%; H, 7.40%; N, 7.66%
[0106)
Reference example 6 (Synthesis of ethyl 3-amino-3-(4-
tolyl)propionate (racemic mixture))
To 660 mL {(11.3 mol) of ethanol were added 132 g (179
35 mmol) of 3-amino-3-(4-tolyl)propioniec acid (racemic
mixture) synthesized in Reference example 5 and 86.7 g (884



phenyl propionic acid were the sane as those shown in Reference exanple 1,
and physical properties of the ethyl 5 (R)-3-am no-3-phenyl propi onate were
the sane as those shown in Reference exanple 2. [0104] Reference exanple 5
(Synthesis of 3-amno-3-(4-tolyl)- propionic acid (racemc mxture)) 10 To
250 nL of ethanol were added 50.0 g (0.42 nol) of 4-tolylaldehyde, 47.6 ¢
(0.46 nol) of malonic acid and 64.2 g (0.83 nol) of ammoni um acetate, and
the m xture was reacted under stirring4nd reflux (80 to 900C) for 7.5
hours. The resulting reaction mxture was stirred at 0 to 15 5C for 30

m nutes and ohan fJdd rc%%d tsgl@ka&abnaéidél Qn?(ésié"rﬁ‘}*@&é/'u%sd N

4- tonIaIdehyde 68 9% of 3- am no-3- propionic acid (racemc
m xture) as Witle¥e SHIFRISG. altnélodgnfélfl hﬁ“?%rcel’tft@rroﬁ'@tﬂmléé‘}l@ﬂ phe

3- ani no- 3- 3G, éreta%ﬂo}pr%@%eaaﬁba E%QEE%{-} m%é\slf@)wazger&ﬁ'&erf ol | ows.
[0105] "H-NVR (8 (pp DC): (dd J=17.1,

6.8Hz), 3.20yaked pader ndycevl pngpsunemap@dadqw ttsem’ Genmazf)h 7.29 (d,

&232 48 ig‘g)o 7?%@’soaéﬁ.5uwgh%§§x%§elg:0m5§ gapmrﬁquga)of 4het ol 040 7

i -CrHL9) M Zeaqtson miKtuxee konBab - anEhSm sBOCt:a'rch-‘rf erthyd @Mage and1os N,
7.82% 30 Foyyyl mLCoﬁzanCé% w@rJaﬁQ% Bhe?e@@%o[é’ﬂt@ﬁicﬁeiﬁ G peanpl e 6

(Synthesis of eth 3- am no- 3- % propi onate (racem c n1xture)) To 660
m (11.3 rnﬂ%nQﬁthﬁ|ﬂﬁﬂﬂn¥ﬁeﬁéyﬁad3691§2 @d(QVQr amhydxpys gragnesium
3- am no- 3- (Asdmayde) praptepi eidetae {6RCEHRE £illddtiee wa®y Rioheehtedrea Reference

AP B oty el A 2o o2 LaOb R0E 138! [T Solifd fhn P M XEUTe
was readfed under xeduced p Y
based on 3-amino-3-(4-tolyl)propionic acid (racemic
mixture): 85.0%) of ethyl 3-amino-3-{4~-tolyl)propionate
(racemic mixture) as colorless liquid.
Incidentally, physical properties of the ethyl 3-

15 amino-3-(4-tolyl)propionate {(racemic mixture) were as
follows.
[0107)
'H-NMR {8 (ppm), CDCl,): 1.20 (t, 3H, J=7.3Hz), 2.36 (8,
3H), 3.11 (44, 1H, J=7.8, 16.6Hz), 3.26 (dd, 1H, J=6.3,

20 16.6Hz), 4.11-4.18 (m, 2H), 4.82 (d4d, 1H, J=6.3, 7.8Hz),
7.35 (d, 2H, J=7.8Hz), 7.42 (d, 2H, J=8.3H2)
DeoNMR (6 (ppm), CDCl,): 16.1, 23.1, 41.1, 54.2, €5.2,
129.9, 132.8, 134.9, 142.9, 174.3
(o108]

25 Example 8 (Synthesis of (S)-3-amino-3-(4-tolyl)propienic
acid and ethyl (R)-3-amino-3-{4-tolyl)propicnate)

To 2.5 mL of t-butylmethyl ether to which water had

been saturated were added 500 mg (2.41 mmol) of ethyl 3-
amino-3- (4-tolyl)propionate (racemic mixture) and 25.0 mg

30 of lipase (Amano Lipase PS (trade name); available from
Aldrich) originated from Burkholderia cepacia (Pseudomonas
cepacia), and the mixture was maintained at 30°C. To the
resulting mixture was added 43.4 uyL of water at the same
temperature, and the mixture was reacted under gtirring at

35 30°C for 52 hours. Amano Lipase PS was substantially
suspended state during the reaction, and with the progress



under stirring at 60C for 4 hours. After conpletion of the reaction, the
obt ai ned reaction m xture was concen- trated under reduced pressure, and
added thereto 6 nol/L 5 aqueous sodi um hydroxi de solution to adjust a pH of
the reaction mxture to 8.5. Then, 800 nL of ethyl acetate and 300 nlL of
wat er were added thereto to extract the mxture, and the organic |ayer was
dried over anhydrous magnesium sulfate. After filtration, the filtrate was
concentrated 10 under reduced pressure tgg obtain 130 g (Isolation yield
based on 3-am no-3-(4-tolyl)propionic acid (racemc mxture): 85.0% of
ethyl 3-am nge 4- DY ORisgnat g age r l'i quid.

I ncidental 'y, gﬂ%%f%éﬂﬁqﬁf%geﬁfﬁeg o 1g% 3 €h8?9%6£¥éfgnf§ éé&é’dﬁ?ﬁh

am no- 3- (4- tkﬂyﬁl) Ct!:nataes pracimisanedt aﬁea eeystatlinel|solid. [ 0107)
1H-NVMR (8 (¥ 3 Hz 6. £ S 1 (dd, 1H,
J=7.8, 16. { PHer, o decf jCTZHQ’f(tt € E'eggdgﬁ b 52%§13£4a°%€6ﬂe éﬁl 4.82 (dd,
1H, J=6.3, & ,to TIgs gegctign HEXtSFIE) anqi E(U¢SQH1U§=8hBFWr€' ®aMVR (8
(ppm, 1, 6 9 42. 9,
1745 (0%06) ﬁﬂzté@f.g%da#?é’“%y%t madedre Cobrasn iy 47 A T oni ¢
acid and et Hylel(@)ha@&din%-e@lml- t30|ay1|1;19répu(éné@bylmrqpaomt@f(xtacmmnyq met hyl
ether to wWhingfieeapt TFJEME%)bQ&ﬂ(%ﬁtﬁrﬂhﬁﬂowﬁt?4aggﬁ9 plod e 4cygol ) of
ethyl 3- ami no-3-(4-tolyl)propionate (racemc mixture) and 25.0 ng 30 of

|i pase (AmarfhdiliRASePS (trade name); available from Aldrich) originated
from Bur khol deri a wipael 1&E§e§d9ﬂ29a§f €ReaCE )3 - éﬁEhJinﬂﬂJﬁd1®Q)WﬁS

mai nt ai ned at 30C. To t resultl ure,was, added 4 L of water at
The sanmb0. t RRRR LA Schi Wt MASLERE. RYsUP LG, BT ORFFSMaNGhg ot 35 30C

for 52 hour aiq%m&{la:ﬂ;rmﬁpmﬁmbat aBtBahhyopsluspETyleskbtsivag e during the

reaction, and wth the DrQaress 33 asee.

The ethyl (R)-3-amino-3-(4-tolyl)propionate was led

to ethyl (R)-3-(2-furoylamino)-3-(4-tolyl)propionate
15 according to the conventional manner, and an optical purity
thereof was measured by using high performance licuid
chromatography which uses an optically active column, then
it was 84.0%ee.
Incidentally, the E value in the present reaction was
20 3454.
[0103]
Analytical conditions of high performance liquid chromato-
graphy;
Optically active 3-amino-3-(4-tolyl)propionic acid
25 Column: Chiral CD-Ph (0.46 em®dx25 cmx2 columns connected,
available from Shiseido Co., Ltd.)
Solvent: acetonitrile/water (=5/95 (volume ratio))
Potassium dihydrogen phosphate 40 mmol/L
Adjusted to pH 3.5 with phosphoric acid
30 Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
[0110]
Optically active ethyl 3-(2-furoylamino)-3-(4-tolyl)-
15 propionate
Column: Chiralcel OJ-H (0.46 cm®x25 cm, available from



of the reaction, (S)-3-am no-3-phenylpropionic acid which is a product was
precipitated as a crystalline solid. After conpletion of the reaction, 0.5
nm. of acetone was added to the reaction mxture and the resulting m xture
was 5 filtered to obtain a m xture containing 175 ng (lsolation yield based
on ethyl 3-am no-3-(4-tolyl)propionate (racemc m xture)=40.5% of

(S)-3-am no-3-(4-tolyl)propionic acid and |ipase. Wen optical purity of the
(S)-3-am no-3-(4-tolyl)- 10 propionic agigd was neasured by using high
performance |iquid chromatography which uses an optically active colum,

then it masD?gpgieghﬁgggaftf%é%é€¥%$§$?%gg83-(4-to|yI)propionate was led to

ethyl (R)-3- ur oyl am no) - i onate 15 according to the
convent i onaloiyensr, haxanaiispprepyl mikdahol txd/dof(vedsimee aatried )by usi ng

hi gh perfor GCyhigui C ography whi ch uses an optically active
col um, thegqgitrags'8gf89£% ncidentally, the E value in the present
reacti on wagemperagoze: (8000] Analytical conditions of high performance

liquid chro hy; jcally active 3-am no-3-(4-tolyl)propionic acid
25 Colué%: P%%FgéﬁgphzngQ% emdx25 cnx2 col umms connected, available from

Shi sei do Co.[018d.) Solvent: acetonitrile/water (=5/95 (volune ratio)) _
oS0 T Yo ASROEGRPRLEL dBm e B SRS alintp- SR TP
optical ly aécilyd)prApLoniclacid Wexs: the -sane, aso|sfiose 3homrogionat e Col um:
Chiral cel Opeldet@nff eRENEDeCH) MR PAPEFodT YPoperties of the ethyl
10 (R})-3-amino-3-(4-tolyl)propionate were the same as those
shown in Reference example 6.
UTILIZABILITY IN INDUSTRY
(0112]
The present invention relates to a process for
15 preparing an optically active (S or R)-f-amino acid and an
optically active (R or S)-f-amino acid ester from a pf-amino
acid ester (racemic¢ mixture) simultaneously. These
optically active f-amino acid and an ester thexeof are
useful as a starting material or a synthetic intermediate
20 for a physiologically active peptide or lactam series
antibiotics,



44 Dbabel Chemical Industries, Ltd.) solvent: hexane/isopropyl alcohol

(volunme ratio)) Flowrate: 0.5 ni/mn Tenperature: 30C 5 Wavel engt h:
(01111 Al so,
acid were the sanme as those shown in
properties of the ethyl

(=9/1
220 nm

physi cal properties of the (S)-3-am no-3-(4- tolyl)propionic

Ref erence exanple 5, and physi cal
10 (R)-3-am no-3-(4-tolyl)propionate were the sane as

those shown in Reference exanple 6. UTILIZABILTTY IN I NDUSTRY (0112] The
present invention relates to a process f&®% 15 preparing an optically active

(S or R-p-amno acid and an

optically active (Ror S)-4-amno acid ester

froma p-amappaIdsi d ester (racem c m xture) sinultaneously. These optically

active p-amno acid and an ester thereof are useful as a starting nateri al

or a synthetic internmediate 20 for a physiologically active peptide or

| act am

series anti pi Otpi Prockss EbAl Mb B;n AgPARC §1{.15):[% d,éwg f%zﬁlﬁg cﬁal ly

active (S or
L. OH (1)

- an1no acid represented b

~05 R-*
%ﬁrﬁ?% gRRresanses, by the dozmpl aaKEéhyl group al kynyl

group, cycloal kyl group, araINM% gr@up, aryl group or heteroaryl group each

of which may have a substitupnf(s)|| and * represents an asymmetric carbon
[ or s)-P-am no acigu?ster
the formga (ITT): NH2 ~OR” * H

10 atom and an optically acthve (

10

15

20

25

30

wherein R repreaents an alkyl group, alkenyl group,
alkynyl group, cycloalkyl group, aralkyl group, aryl
group or heteroaryl group each of which may have a
gubstituent (s), and * represents an asymmetric carbon
atom,
and an optically active (R or 8)-fi-amino acid ester
represented by the formula (III):
NH, O
R OR' (I
wherein R has the same meaning as defined above, R!
represents an alkyl group which may have a substitu-
ent (s), and * represents an asymmetric carbon atom,
provided that it has a reverse absolute configuration
to that of the compound of the formula (II),
which comprises selectively reacting water and one of
enantiomers of a fi-amino acid ester represented by the

wherein R and R' have the same meanings as defined

formula (I):

above,
which is a racemic mixture, in the presence of a hydrolase
in an organic solvent.

2. The process according to Claim 1, wherein an amount of

water to be used is 0.5 to 10 mol based on 1 mol of the p-
amino acid ester which is a racemic mixture.

represented by



RNH * R (AU) wherein R has the sane neaning as defined above, R 15
represents an al kyl group which may have a substitu- ent(s), and * represents
an asymretric carbon atom provided that it has a reverse absol ute
configuration to that of the conpound of the formula (11), which conprises
selectively reacting water and one of 20 enantioners of a f3-amno acid
ester represented by the formula (I): NH2 (I) R OR wherein R and R have

t he sane neani ngs as defined above, 254®hich is a racemic mxture, in the
presence of a hydrolase in an organic solvent. 2. The process according to

Caim1, whereiTharpfousd Ldcombilry tied 1@ imsadoirS20. Ghkpelfl #RE based on 1
nol of the anm no acid ester which is a _racemc mxture. 46 3. The

process acchGFﬂga?s &P aPRPTe8PC 2 EBHRT AT Ph 1BARF 0l ase is prot ease,

esterase or Ilpase 4. The process according to Clain11 or 3, wherein the 5

hydr ol ase | tp ase or| I nat ed. from Bur. kholder cia, (PseudonDnas
cepaci a) . Th %r%%(‘sess ASHHPS & a@a&H‘e oPrCPal e¥eip Bhe yherein at
| east onge shydebedsérm§1anlip@egaﬂrrgﬁﬁéﬁe&ifﬁﬁﬁfauﬁkhdmaaﬁ£30@bpﬁbﬁbosphate

and pot assi organic salt selected from sodi um acet at e,
anmoni um agg%gyggﬁﬁgggoﬁ %fﬁsprate IS present in a reaction system 6. The
process according to Cla|n11 or 4, wherein the 15 hydrolase is Iyophilized in

t he presence ofTﬁgtggJég s/ cér 1 égggs g, grdéQgFggﬁg%g 6, ,Wherein the

buffer is at l'east* one eTosel et ed 3t|hg of an
aqueous sodwharphnsphaleasbluneomelewmeduﬁxnn;qnﬁunnmganCZQaﬂhosphate

sol uti of)y angd .30 2gHCRYn ALBRNMPRSESRIE and potassium phosphate, and

an organic salt selected from sodium acetate, ammonium
acetate and sodium citrate is present in a reaction system.

6. The process according to Claim 1 or 4, wherein the
15 hydrolase im lyophilized in the presence of a buffer.

7. The process according to Claim 6, wherein the buffer is

at least one buffer selected from the group consisting of

an aqueous sodium phosphate solution, an aqueous potassium
20 phosphate soclution and an aqueocus ammonium acetate

solution.

8. The process accoxrding to any one of Claims 1 to 7,
wherein at least one surfactant selected from the group

25 consisting of a nonionic surfactant, an amphoteric
surfactant, an anionic surfactant and a cationic surfactant

is present.

9. The process according to any one of Claims 1 to 8,
30 wherein R!' ig a methyl group or ethyl group each of which

may have a substituent(s).

10. The process according to Claim 9, wherein R’ is a
group substituted by a halogen atom or an alkoxyl group.

35
11. The process according to any one of Claims 1 to 10,



solution. B. The process according to any one of Clains 1 to 7, wherein at

| east one surfactant selected fromthe group 25 consisting of a nonionic
surfactant, an anphoteric surfactant, an anionic surfactant and a cationic
surfactant is present. 9. The process according to any one of Clains 1 to 9,
30 wherein RL is a nethyl group or ethyl group each of which nmay have a
substituent(s). 10. The process according to Caim9, wherein RLis a group
substituted by a hal ogen atom or an, al kogyl group. 35 ii. The process
according to any one of Clainms 1 to 10, 47 wherein the organic solvent is at
| east one or L Ci I amt SLSk I o) her, a
ket one, an‘%ﬁ%% éfﬁgﬁﬁgﬁﬁgggfﬁgﬁﬂgﬁgEagba?gng%?g9h§§€o%§§%@%? %P?@? he
process accolefienfted rom hhe gxeapeicongdsspngcafl gn ethére & Ketomd - o- ani no
acid repres e, f | LwgN * ( in R and R have
t he sane rreg%? (r?g]éf%ééé}g? i%?g%gb%bobg? Eﬁda P%‘;?rigsié*%g&g%ﬂgés@mretri c carbon
atom and an optically active (Ror S)-D-amno acid ester represented by

he formg - o i - i
the formg a {31 )pheNecResB accoliSh§ o Rofdth R, NV d4HE ﬁ?prgl'}(;{/%eﬁg. S as

defined 15 above, * 'represents an aSymmetric carbon atom that it
has a rever steabed| {(f % dhfifgaminpoacidorennesented oy dippp fitk™ila he fornul a
(21'), producegrpy the reaction are each isolated fromthe mxture thereof.
20 13. A (1-amno acid 2-alkqéﬁeth¥£ ester which is a racemc

2

RT* OH (I

wherein R and R' have the same meanings as defined
10 above, and * represents an asymmetric carbon atom,
and an optically active (R ox S)=-p-amino acid ester
reprecsented by the formula (III):
NH, O
RTE . (I
wherein R and R' have the gsame meanings as defined
15 above, * represents an asymmetric carbon atom,
provided that it has a reverse absolute configuration
to that of the compound of the formula (II),
produced by the reaction are each isolated from the mixture

thereof.
20

13. A p-amino acid 2-alkoxyethyl ester which is a racemic

mixture and represented by the formula (IV):

NH, O
R)\)I\O/\/O\Rz (V)
wherein R represents an alkyl group, alkenyl group,

25 alkynyl group, c¢ycloalkyl group, aralkyl group, aryl

group or heteroaryl group each of which may have a
substituent (s), and R* represents an alkyl group.

14. An optically active (R or S)-p-amino acid 2-alkoxy-
30 ethyl ester which is a racemic mixture and represented by



e i 34 2 et 158

m xture and represented by the formula (TV): NH2 O 1, R2 (N) wherein R
represents an al kyl group, al kenyl group, 25 alkynyl group, cycloal kyl
group, aral kyl group, aryl group or heteroaryl group each of which may have
a substituent(s), and R represents an al kyl group. 14. An optically active
(Ror S)-A-amno acid 2-al koxy- 30 ethyl ester which is a racem c m xture and
represented by 48 the formula (V): NH2 0 R *\~Q-/~~R2 (V) wherein R
represents an al kyl group, alkenyl groupia al kynyl group, cycloal kyl group,
aral kyl group, aryl 5 group or heteroaryl group each of which may have a
substituent (s)e RrdfY e88Nts an al kyl group, and represents an asymetric
carbon atom

NH, O

R)*\)j\o/\/o\az (V)
wherein R represents an alkyl group, alkenyl group,
alkynyl group, cycloalkyl group, aralkyl group, aryl
5 group or heteroaryl group each of which may have a
substituent (s}, R? represents an alkyl group, and *
represents an asymmetric carbon atom.





