|  SPECI FI CATI ON PROCESSES FOR PREPARI NG OPTI CALLY ACTIVE (S OR
R)-j3-AM NO ACI D AND OPTI CALLY ACTIVE (R OR S)-p-AM NO ACI D ESTER,
AND 5 (3-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-(1-amno acid and an optically active (Ror S

-p-am no acid ester simultaneously from*a n-am no acid ester
(racemic mxture), and to a novel optically active (S or R)-(3-am no
acid 2-al koxyethyl ester. 15 These EICAYIRti ve (3-anino acid and
its ester are useful as a starting material or a synthetic

i nternedi ate icin pcul t em S\C
physioIogicaI$§O%Q§$$€QQ%ESFP§g%&gaﬁgﬁﬁg%Fggrgégﬁg%ﬁ%bggﬁﬁk%rﬁaﬁ§g
and a 20 physRCeIbDgARDI 0BT HIALLYcASTINME alfc OR( BDr feddIND ACIDeBSTER £ rAND
literatures 13 Ilﬁf%OéN 0 r f r
prepari ng gn gﬁ%’luca 'y "2 -g(rf |V%E#1}ﬁ‘a1'm%%gﬁgcgb§9§% Ff‘gﬁgg%tg#ﬂﬁs(%ﬁﬁ
enant i o- sel ec®) vp-AMING ACLYI § - ADKGAVETHYLSERGER bi ocat al yst, there has
been disclosed a nethod in which, for exanple, only one of

enanti onmers of et h¥l 3-am no- 3-aryl propionate (racemc mxture) is

sel ectively hﬁ&FB’r" Gl THNter in the presence 30 of a |lipase (trade
name: Amano. PSpoon) gi nated from Burkhol deria cepaci a (Pseudononas

cepaci a) obtain et % I € o 5 AR NOwIoRLYL PEQRPI ONi C
acid and t%ﬁ opti gaﬁby act ie\%lg é"@gwﬁ S%Fnésng’gg& a?ylopr opi onate, (for
“exanpl e, see RSFApRLBHLAN QRSAgALLE acHivezd S gpoR) -Asgidner acit &AdiERg
to this met hO@p_tabslp%as&w@hheaﬁ 2) -¢-aakndnadiy algte Wil ¢ Metius ly
I ndex of sel e%g:'o\r{t' gyﬂ—aetﬁ[ivr\x%egcid ester (racemic mixture), and to a novel
optically active (S or R)-f-amino acid 2-alkoxyethyl ester.

15 These optically active B-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 series antibiotics, etc., and a
physiologically active substance (for example, see Patent

20
literatures 1-3).

BACKGROUND ART
foooz2l
Heretofore, ag a process for preparing an optically
25 active p-amino acid and its ester by an enantio-selective
hydrolysis reaction using a biocatalyst, there has been
disclosed a metrhod in which, for example, only one of
enantiomers of -ethyl 3-amino-3-arylpropionate (racemic
mixture) is selectively hydrolyzed in water in the presénce
30 of a lipase (trade name: Amano PS8} originated from
Burkholderia cepacia (Pseudomonas cepacia) to obtain an
optically active (8)-3-amino-3-arylpropionic acid and an
optically active (R}-ethyl 3-amino-3-arylpropionate (for
example, see Non-patent literature 1.).
35 {0003}
However, according to this methed, there are problems




enantionmers is |low, when an optically active carboxylic acid which
Is a product is water-soluble, it is difficult to recover 100% of
the product fromthe agqueous solution 5 after conpletion of the
reaction, and yet, under the presence of a | arge anount of water,

|l owering in optical purity occurs due to self-hydrolysis reaction of
the substrate. Incidentally, the E value is widely utilized as an

i ndex of selectivity of kinetic optical fesolution (for 10 exanple,
see Non-patent literature 2.). [00041 Also, as a nethod for

obt ai ni ng an okt cal By vadupvehich gid po- 3ndey |9 seilestivity detiveehas

been known a gRiNOthreds A6CEW! | Wlkrd 2900¢: Yi£l G 2R 19Q0da AR LAal
purity by making_ 15 an ester ggétlon prog%l ester. (for exanple, see
Patent 1iter3ftf ¥MOCR FG0B5RIRRNEN r° WAERET P lee thi &8 ndtiHoguLh

| arge anount eb reedver mMosk be tisedpraduchatrddate ageepudbssIrr ibbhat
the 20 operatiops for the.reacti gn hecone conpljcated since .t is
essential 1o gg?%rétco lg?lgﬁ é%ug%eu?eﬁﬁgég?' gg}éd yﬁeﬁti"(ti Bgﬂ?’-: %ﬁq y, as a
requi red opti patsgncectifve Oazge namewitd ofswater a lawetrinl Esteprtigmlan

sthyl ester UBGHEOS dctudlShiBdedlsdilhydeB8FSs SRalchabn! BE fifsul ting

optically actfve (1-amno acl pro s required to be |led
to a desired ARPBYYateast ERCHiCHRAWIY c5hRE KpleaAE ¥ @Y Mtdtiiand as
etc., so that antihéest DMekladtetritgicmkinet DO hbpdikAA6tebbIeoMar ,(fas a

met hod for obtaini an optical Q Lve 3-am no- 3-aryl propionic
acid, it %%s Sg%ﬂP{Eimﬂ$ea&%ﬁe$ﬁ%%“%§§%§§%%%Hr?3%5rze hi gh
enant i o- sel ectlP0P4}y by carrying out enzymatic hydrol ysis of

3-ami no- 3-aryl propiQne, | 6s26i fe @M E ek 385641 L1 PEROUBE) ch Ty WorRbEse
system of water and an organi ¢ sol vent. (for ex%Pple see Patent 35
literature 5 AnAmVEPPUGHMGBEPBIPRIC (FFHGr118 has been known a method to

accomplish a good yield and good coptical purity by making
15 an ester portion propyl ester (for example, see Patent
literature 4). A
[oo0sl
However, according to this method, a large amount of
water must be used so that there are problems that the
20 operations for the xeaction become complicated since it is
essential to adjust pH of an aqueous phase, etc. Incident-
ally, as a required optically active f-amino acid ester, a
methyl ester or an ethyl ester thereof is desired in many
casesg, so that the resulting optically active f-amino acid
25 propyl ester is required to bes led to a desired wethyl
egter or ethyl ester by transesterification, etc., so that
this is not an efficient method.
{0o06]
Moreover, as a method for obtaining an optically
30 active 3-amino-3-arylprepionic acid, it has been known a
method which can realize high enantio-selectivity Dby
carrying out enzymatic hydrolysis of 3-amino-3-arylpropion-
ic acid ester (racemic compound} in two-phase system of
water and an organic golvent (for example, see Patent
35 literature 5 and WO 2004/083163).
[0007]



However, in this method, when an optically active carboxylic acid
_which is a product is water-soluble, it is difficult to recover the
product with 100% from the aqueous solution after conpletion of the
reaction. Also, there was 5 a problemthat in the presence of a |arge
amount of water, lowering in optical puPity was caused due to

sel f-hydroly- sis of the substrate. [0008] Non-patent literature 1:
Tetrahedron Lett Hovﬂéveﬁﬁ?ﬁn(ﬂﬁ)ﬂ@)meﬁﬂoﬂbnwnehem bpteeal Uyeadtivde

Am Chem Soc., 104, 7294 ) a Lterature 3 em,cal
B'ctonar y AR ShEARSE) YORYE KgRKHPBPER SRuBRLAT FosHB Ea006) 1o
Patent |itedbffifeult WO 200448921he Bubbucat iwanh 150Ratentn khtemgtivoas

2: US 2003/0199692 P at i tent i tu 001/042192
Publ i cat i on®PatEhP™ g?lé?ﬁt ﬁpﬁgigg‘?gﬁgﬁgs%B%L%;gﬁ]gﬁgg Pal jg there was

Publ i cati ona }j)boBméﬁ- Bﬂat%npahenprle'sbm:at ofe aSlaigpaamsanlﬂnefamaneﬂ,
Pat ent PubIO{catl on grSL 3251 7 D SCLOSURE5 THE N}(I%I}I#’,llg%l 1u-
PROBLEMS T %ﬁ%&%ﬁ)nﬁp?ﬁﬁ r\ﬁEﬁ% NVAP0GGIF S5 ORR 5B ESY Tof VPR LY
present inveht&i of thet subskwetkthe above-nenti oned problens, and to
provi de a pigﬁﬁgf for preparing an optically active (S or

R)-) 3-am no and an optically active (Ror S)-13-amno acid

ester si rrul Nanepasbylt fli gere3uam Ao Mtd:aém@on( Mad:etrri C 4, xt26I7@) (BYo0)

ydr ol 431 S 895 (5eRgtiion ek L33 no a0l duestl,(r agem o Xt gl and

c
wat er) oS mpl'e "dnd €as et Kod “dn hi gh
E val ue. VEANSSZD SG_VE THE PROBLEMS [0010] 35 Heretofore, a

preparati °”N§£ ~$gt%91tt' ‘i‘ibf'e\fca%%&’e"% P AU ACH Y E23YA O Hi8h9GH%e
hydr ol ysi s of "a“0-am nod

by Tokyo Kagaku Dojin Shuppan, p.%48 (2000)

Patent literature 1: WO 2004/092116 Publication

15 Patent literature 2: US 2003/01996%2 Publication

Patent literature 3: WO 2001/042192 Publication

Patent literature 4: Japanese Unexamined Patent Publication
No.2003-325195
Patent literature 5: Japanese Unexamined Patent Publication

20 No.2003-325197

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
{0009}

25 An object of the present invention is to solve
the above-mentioned problems, and to provide a process for
preparing an optically active (S or R)-B-amino acid and an
optically active (R or S)-f-amino acid ester simultaneously
from f-amino acid ester (racemic mixture) by hydrolysis

30 (reaction of pB-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
[0010]

35 Heretofore, a preparation of an optically active B-

amino acid by enantio-selective hydrolysis of a p-amino



acid ester (racemc mxture) is generally carried out by a mnethod in
which a | arge anmbunt of water and a racemic mxture a-am no acid
ester are reacted in the presence of a hydrolase in a solvent mainly
conprising water. This is S because in the hydrolysis of racemc

m xture p-amno acid ester which is a substrate, it has been
considered that the reaction proceeds rapidly as an anount of water
is as much as possible. The present invéntors have earnestly

i nvesti- gated to solve the probl ens nentioned above, and as a 10
result, they haid éstued &ravewde mivTirein isygenerihlywdacirieqdi et by a

selectivity, qpepali tityhidl G 18¢6e i IRARNCAragac &P A GdrWkbfid he
prior art technique, and superigr~as an industrial preparation

process, in wilaRuEe| B-aRidmcopFidsestff @Fecatasted dRethRgPTSFHING O4 2
purity of a sufgikbah8e (fh 1D svliveat and th1Gs compr imh wategasiThis isg
hydrol yzed by water can be s;@s&jantial y con‘gl ete'%/ in?i bited, agid
an optical Py Recaree 12 dhhIYAELAYRHT T F25eBEC dMPFTEd £t A5t8d
sol ely due to asaeer wabtiubid iz ywubstgerer dlt hars beemwonplsddelrgd that the
recover ed by 1Gackind NPSSleddGaBiB1P U ArAGhOuRE! S kel 3604 Gruch
m xture) in the presente of a lipase in an organic solvent. [0011
That is, the predessibhgenfhEnPreIeRted WENECRF raves eargeshl e jariesgLan
optically actigitedSter s¥lvd-1Ho PRoBLems rdncibacai Nedier anamesi ges

referred to as Co oun‘c_il Ikplg represented by the formyla (LI):.
[0012] NHZ G *resYaS. (F ?35' ‘%et)(ffg‘flg 3N g?%cﬁope?ﬁseseé“n g g%l%l? kyl
group having lyiteddlOsebedioniay owpenhbihitiny ebe - subsinnueved By a
hal ogen atom &, BydE@Xyl L8 QP praBrah kO i QUR, had NEipkriBrdas an
carbon atons, an"am no_group, a .dial k%l am nqQ grgugﬁ) a c%_?)nﬁggéﬁug or
anitro group‘:“dé’r‘?tﬁ%@?e&’iﬁ?&"ﬁaw GESS it FP B AR bS5 Fth
may be substi teHieth Byuses hpdwgeamgatonppia daidpoxyty gedup, subistabkox -
group hawl@ Iau%i%od'a%?ﬁbgg't@)o%icﬁnis 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 lipase in an
organic solvent.
{0011]
That is, the present invention relates to a process
for preparing an optically active (S or R)-f-amino acid
25 (hereinafter sometimes referred to as Compound {(II})
represented by the foxmula (II):

[o012]
NH, O
,/lx\v,/ﬂ\\ (I}
R™ * OH
[0013]
30 wherein R represents an alkyl group having 1 to 10 carbon atoms which may be

substituted by a halogen atom, a hydroxyl group, an alkoxy! group having 1to 4
carbon atoms, an amino group, a dialkylamino group, a cyano group, or a nitro
group; an alkenyl group having 2 to 10 carbon atoms which may be substituted by a
halogen atom, a hydroxyl group, an alkoxyl group having 1 to 4 carbon atoms, an



5 amno group, a dialkylam no group, a cyano group or a nitro group;
an al kynyl group having 2 to 10 carbon atons which may be
substituted by a hal ogen atom a bydroxyl group, an al koxyl group
having | to 4 carbon atons, an am no group, a dialkylanm no group, a
cyano group or a nitro group; a cycloal kyl group having 3 to 10
carbon atons which may be substituted bygan alkyl group having 1 to 6
carbon atons, a , halogen atom a hydroxyl group, an al koxyl group

havi ng | to4carbon5atoms an amno grou dlal m no gr a
cyano group or a RMERETRi, A gialkylamine gop |a°§$‘&ﬁ§° %’% al afkyRyl
substituted by an gaidpyﬁmgthﬁplmwmt&nswmmmabbmsﬁmedm;zhalogtmmom,
group, a hydroxyl rou hal 0&?}90

to 10 carbon ato drgﬁﬁgoaqp %}ﬁﬁ%ﬁ)% havi ng ng@ﬁggﬂ"ﬁ%ﬁag{dg@
an aryloxyl gr oumdbmnkmymwmgrgﬁmwm@m%w Wg%to
di al kyl am no groupg c%o&goﬁgmﬂ@&rs%ﬁm@ hé¥ingl to 6 carbon

hal ogenat ed al kyl roup an aryl stlt

an al kyl group ha\Pg halggen atom, @8“'8’5’?5@“%%%%8'?%0“6 Bﬁﬁg Pcﬁ.‘on
hﬁlko?en gtgm an &dmmmhomubwmdgymm@mabmom;amm

al kyl enedi oxy grq

al kyl group; or a QPI"{I’S)“}‘%‘% mﬁ?@%@n%%%@ﬁuy P]gt e%gﬁ%p%avm .
al kyl group havi ngﬁqmﬂ; 3 nifroEzgupon b gf%lpqashallﬁg&l‘és?ﬂ » AR REHE B &
hal ogen atom an g} k9 xathorHtOHS ah Al fréughfaigion 18tcartn aoms, armybxyi

group, a nitro grou ano,. qr r a hal.o

represents an asy ri’rbé% yj[ggqﬁp Voo i @Ecgﬁ%@ ac%lk@m‘(‘l%

S) - ( 3- ani mo aC| d asy!mm@m@seny@d gh;uptomehﬂggmieéaléwl Et?“PsaPGU’iEIPURI

0 20 R * %E,J G{ REoup HARNEE U BbaBateaE, iadgdroxyl group,
represen an a Ic

above, having, 1 to 0 car
whi ch may be subst*"1Qf‘ﬂilgé’éimB?1 SEW“H?‘B‘H?E to4,cAR %%ﬁeg?ﬁgfy
al koxyl group havigignplahitrodsrany, hoyanatgmnp orahdngetm;eﬂaﬂdyhmummapctsmawl

cyano group, and * ,g,o,g,@ toﬁrcﬁl‘ﬂoﬂﬁﬂ)ms a
that it has a reve?y;m @g&fmon tgﬁr tlon tot at , szet v@éqorrpg(J

of the foonsula (I XZOErSUD, aNal0ge] a

reacting water ancipgfi®gefp,abiné peup acyafo gou;amarimlagendewlérgmﬁp, and"'

represents an asymimetric carbon tom,
and an optically active (R or S)-B-amino acid ester represented by the formula (7II):

[0014]

20

[0015]

wherein R has the same meaning as defined above, R! represents an alkyl group

25 having 1 to 10 carbon atoms which may be substituted by a halogen atom, &
hydroxy] group, an alkoxy! group having 1 to 4 carbon atoms, a dialkylamino
groutp or a cyano group, and * represents an asymmetric carbon atom, provided
that it has & reverse absolute configuration to that of the compound of the formula
an,

30



represented by the formula (1): [0017] NH2 0 5 (I) R ORL wherein R
and R have the same neani ngs as defined above, which is a racemc

m xture, in the presence of a |ipase in at |east one organic sol vent
10 selected fromthe group consisting of an aliphatic hydrocarbon, an
aromati ¢ hydrocarbon, an ether and ket one, wherein an anount of
water to be used is 0.5 to 10 nol based on | nol of the 13-amno acid
ester which |g¥@]racenic m xture. is BEST MODE FOR CARRYI NG QUT THE

| NVENTION (O ? R in Conmpound (I), represents an al kyl % oup, . .
al kenyl  gr oupwhichl despyises gelestivelyaGroting MelFr anft engS "%"HP’RW [éF g[?ﬁ“n%ﬁ}? ester
20 group or he éﬁgﬁﬁ%&b S @stu@AgR - of which may have a substi- tuent
(s) . 10019] The al kyl” group of an alkyl group which may have a
substituent(s) in the Ris a straight or branched al kyl 25 group
having 1 to 1Qoamarbon atonms, and may include, for 6 exanple, 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., prefepghly @ nethyl group, ethyl group,
nbs5 propyl group, isopropyl group, n- yll| group oryn-octyl group,
nor e preferably a methyl group origﬂﬁéﬁggﬂQgp Inctdental ly, these
groups contain various kinds of RSO (0OR3) 10 The
substituent(s) in the al kyl group which nay have a substituent(s)

may be nenti oned, fo gb@,fluorlne
atom chlorine atont W‘B%d%th%‘r#ﬁel |ne at §H§&£ s%lvent

group; an al kovhidh iga cagpmic mixture, in the presence of a lipase in at least one orgamc
10  selected from the group consisting of an aliphatic hydrocarbon, an aromatic hydrocarbon,

an ether and a ketone,
wherein an amount of water to be used is 0.5 to 10 mol based on 1 mol of the f-amino acid

ester which is a racemic mixture.

15

BEST MCODE FOR CARRYING OUT THE INVENTION

[0018]
R in Compound (I) represents an alkyl group, alkenyl

group, alkynyl group, cyclealkyl group, aralkyl group, aryl
20 group or heteroaryl gzoup each of which may have a substi-
tuent (8) .
[0018]
The alkyl group of an alkyl group which may have a
substituent {s) in the R is a straight or branched alkyl
25 group having 1 to 10 carbon atoms, and may include, for



having 1 to 4 carbon chains such as a net hoxyl group, 15 ethoxyl
group, propoxyl group, butoxyl group, etc.; an am no group; a

di al kyl am no group such as a dinethylam no group, diethylamno
group, etc.; a cyano group; and a nitro group, etc., preferably a
fluorine atom chlorine atom hydroxyl group, am no group or

di al kyl am no group. 20 (0021] Exanples of an al kyl group having such
a substitu- ent(s) nay be nentioned, for éexanple, a fluoronethyl
group, chloronethyl group, hydroxynmethyl group, nethoxymethyl

group, ani nomebdayiplgy oamp,akiyIeighylpnéueaishyl m@eRYD, grdup? eBher oet hyl

grg;ghogtﬁyﬁlggtu Oe%?%ﬁyﬂﬁﬁ%&graﬁ?&ﬂg%é%ﬁ% Le“€¥ﬁﬁﬁx§pbubexyl
chl or onet hyl @F@HB; heRik WX yarreupy | OgFDhmroua’m nomel mu:toqpr eng, decyl

di met h Ianlno u r
group. y30 (ngfpyﬁe af)kgn :‘%ﬁlri‘g'gwezE W &T‘IS) J?dw% ‘may have

a substitu h ¥¥RFHQ|¥fQRH°E$ eQEH“PgrBubuéﬁklﬁﬁfﬂP ©°F ni@ﬂﬁﬁ#bon

gt ons, I and na;grlonpl, udere fptreﬂ-xagmyea :ﬁewyrlybrogﬁo%bp ed@nypgwﬁp group,
ut enyl group, r Q4R . Qu ept en group,

oct enyl groupFn%§§Eﬁ§¥iﬁg it g %@%ﬁ%ﬁ“t§%8u§?r iﬂﬁPa Bfably a

vinyl group, pBEPeRFt 7 group but enyl group or pentenyl group, nore
preferably a peobyl group, 1-propenyl group or 2-propenyl group,

| nci dent al_| t hes roups . contajn various kinds of isoners

(0023] The®Substit o (HPSEARRRE &wéﬁwﬁarw&wﬂremwchm have
substituent (sp sapsbetwent {nedy bermentdiovped, for hatamgde, aaomarugﬂm as

a fluorine atQquyny CE‘%@% %e af"‘tqubrlﬁé Oiq]d}? %ﬁ??l‘;{cﬁé)%ﬂ:ﬁn ab,ofh Sé at’omch

hydr oxyl group; koxyl grou avi n Carbon at
as a met hoxyl l°&|‘~6&p‘“‘§‘!*h(ﬁ&ﬂ igPoli rcﬁﬁ’é—p&%?PPgr%‘up?lWéxWO@ oup,
etc. an am hevgrgup; rd dicalrphashaihed QR 88CA s ELBEOYD -

15 ethoxyl group, propoxyl group, butoxyl group, et¢.; an

amino group: a dialkylamino group such ag 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 (6021}

Examples of an alkyl group having such a substitu-
ent (s8) may be mentioned, for example, a fluoromethyl group,
chloromethyl group, hydroxymethyl group, methoxymethyl
group, aminomethyl group, dimethylaminomethyl group, 2-

25 c¢hloroethyl group, 2,2-dichloroethyl group, 2-hydroxyethyl
group and 2-cyanocethyl group, etc., preferably a fluoro-
methyl group, chloromethyl group, hydroxymethyl group,
aminomethyl group, dimethylaminomethyl .group, 2-chloroethyl
group or 2-cyanocethyl 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



am no group, diethylam no group, etc.; a cyano group; and a nitro
group, etc., preferably a fluorine atom chlorine 15 atom hydroxyl
group, am no group or dial kyl am no group. [0024] Exanples of an

al kenyl group having such a substitu- ent(s) nay be nentioned, for
exanple, a 1-fluoroethenyl group, 1-chloroethenyl group,

1- hydr oxyet henyl group, 1 20 net hoxyet henyl group, 1-am noethenyl
group, 1l-cyanoethenyl group, 2-fluoroett¥enyl group, 2-chloroethenyl
group, 2- hydroxyet henyl group, 2-nethoxyethenyl group, 2-am no-

et henyl group,grupyabotemegh\grogpoup, pdntarilngibyp AMdie p@bb@ﬂ&bly a

group, 1-fluor yl 2 25 ro roup,
1- hydroxy 2- pr‘g&p ?QBG‘% ISHf%%%‘K %&E_%r prope pegryﬁuéro

1- ani no- 2- pr opEH3A EQFSQBY ﬂﬂﬁwéngzouﬁﬁdﬁ%ﬁ?ﬁngV%m¢Pus kinds of
3-f|uoro-i-prqgﬂﬂwksgroup, 3-chloro-1- propenyl group,

3- hydr oxy- 2- g¥ group, 3-mnethoxy-2- propenyl group,

3-am no- 2- @ﬂV% group, 2-cyano-2 30 propenyl group,

3, 3-diret hyl am no- 2The opostlitgenups anich $ha- amah}lorgtroappwnpemy&ay
group, etc. H{a‘%feerth%!s@léuJAtL{‘Bgom%ftﬂbe’ﬂﬁktgfn%’rO %&%

group, 1- hydroxyet eny group noet heny up noét enyI
group, 1- fl udr-ogepr BpRm AU d8pa il‘-&ﬂi@eoi@o‘ﬂrdﬁ@mnlﬂgr éﬁpmor 1- 35
cyano—\% properwo#gheuatoangsatana alb®, adeinyh @k&cﬂf g%Bu@l kymy!

rou i may. ,have a_su uen alkyn

Pt hg 2 00 "RV RevitEaL 59 4 Fahn athe B he = e choeyL
ethynyl  groupgrQirepghidxik @noupbuPYTRdXYYr gUPHP pentooyll group, &:c.;
hexynyl group,ah %T:.ﬁBY§r¢ﬂE19 u Q d98 § 3 Ydmio HE‘ouﬁ O4WY lag9hO H@me@ig}dl

decynyl group, etc refera an et hynyl “gro propynyl
but ynyl group ad'fmﬁeﬁl"g ‘Hﬁ?ﬁ% e ﬁ?t“@f'ef""é%i " aarFYéflﬁyHEiPu@r@a’& a
1- propynyl grcnqtn@rgiampxngptyl prefigradlyciad€ntating athes echl ottt
contain vaii oug . nﬂ?dﬂgxyll%foﬁgneﬁﬁincl %Q]p or dialkylamino group.
[0024]
Examples of an alkenyl group having such a gubstitu-
ent.{s) may be mentioned, for example, a 1-fluoroethenyl
group, l-chloroethenyl group, l-hydroxyethenyl group, 1-

20 methoxyethenyl group, l-amincethenyl group, 1-cyanoethenyl
group, 2-fluorcethenyl group, 2-chloroethenyl group, 2-
hydroxyethenyl group, 2-methoxyethenyl group, 2-amino-
ethenyl group, 2-cyancethenyl group, 1l,2-dimethylaminc-
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-chlore-1-
propenyl group, 3-hydroxy-2-propenyl group, 3-methoxy-2-
propenyl group, 3-amino-2-propenyl group, 2-cyano-2-

30 propenyl group, 3,2-dimethylamine-2-propenyl group and 3,3-
dichloro-2-propenyl group, etc., preferably a 1-fluoro-
ethenyl group, l-chloroethenyl group, l-hydroxyethenyl
group, l-aminoethenyl group, l-cyanoethenyl group, 1-
fluoro-2-propenyl group, 1l-c¢hloro-2-propenyl group or 1-

35 cyano-2-propenyl group.

[0025]



The substituent(s) in the al kynyl group which may have a
substituent (s) may be nentioned, for exanple, a hal ogen atom such as
a fluorine atom chlorine atom 15 bromne atom iodine atom etc.; a
hydr oxyl group; an al koxyl group having 1 to 4 carbon chains such as
a nethoxyl group, ethoxyl group, propoxyl group, butoxyl group,
etc.; an am no group; a dial kylam no group such as a dinethylam no
group, diethylam no group, etc.; a cyano 20 group; and a nitro group,
etc., preferably a i t chlkoyr oxyl. gr ,
am no group or diaﬂ%%#gﬁﬁﬁgyag gbup ?%d%@?gﬁggﬁg}é§¥%#’§%l§3k§§§|have
group havi ng 3uBRPRE TG (SU- 195 taRt Rs}snay dEymsit i ormaw Heoring 2 to
exanpl e, a 2-{$ U4 BRIV Boms 7P mag- ChL0HGET WaY |8, an ethynyl
2-hydroxyethyn%I roup, 2- nethoxyethggél group, 2-am noet hynyl
group, 2-cyand ?%ﬁny? CRIBp ITPIR uBREYBY br SEY R RfHufYL group,
i-chlgro-Z;prnayﬁuyl GO, hbﬁtwﬁyaxgragprO@yﬁym¥grganp, nonynyl group
- met hoxy- 2- pr opy -.am nQ- 2.pr ny r.au
1- cyano- 2- pr o%@%y?g%p%%lq%ﬂ (llelt%hl‘o E?EQE%@nﬁ g%ﬁbﬁ'ﬁ']ar%foup’
1, 1- di am no- 2ppepPyyy | greapmuiuteryl gppepecabpgniayiy ¥ | aroruget morgl
group, 2-chl oro: I rOUR AT yet o] _
2-aninoethynngegg%%%?ylﬁ Iuoroﬁéigﬁg%gﬁyﬁ g%gég“gé EPoup or Z-propynyl
1, 1- di chl or o- Z¥PERBpy AIC1BDLGLAYp. tRe928JrepsT RerhAdro aRHougr Bipdefof
a cycl oal kyl gegder+#hi ch may have a substituent(s) in the Ris a
cycl oal kyl grqup_having 3 to 10 carbon atons, and may include, for
exanpl e, a cﬁeﬁaﬁfopyl group, cycl obutyl group, cyclopentyl group, S
cyclohexgl group, c?mé(m&mt;d]t@mgp,) @yicthelcay}tyxwlﬁngou@mﬁmpﬂay _
group and cyc c inci den ese_grou contain
various Ki ndsh%?ggi éo?r%’%??t%%ﬁesr)aﬁ}a %% %:“{g/%:‘l%%?%%w E%]F g‘ffba}rppsle’ a
cycl obutyl gr sapegeypciopensydh growp,flueydhehakyhn, griolpyiny cdoiwept vl
group or £ycl @echyhe 0404, IQuIMY el @EADLY 2 anGHELRPT OPYddy QUp.

cycl obut yl groug, . )
alkoxyl group having 1 to 4 carbon chains such as a

methoxyl group, ethoxyl group, 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. ‘
fooz27]
Examples of an alkynyl group having such a substitu-
25 ent(s) may be mentioned, for example, a 2-fluoroethynyl
group, 2-chloroethynyl group, 2-hydroxyethynyl group, 2-
methoxyethynyl group, 2-amincethynyl group, 2-cyanoethynyl
group, 1l-fluoro-2-propynyl group, l-chloro-2-propynyl
group, 1l-hydroxy-2-propynyl group, l-methoxy-2-propynyl
30 group, l-amino-2-propynyl group, l-cyano-2-propynyl group,
1,1-dichloro-2-propynyl group and 1,1l-diamino-2-propynyl
group, etc., preferably a 2-fluoroethynyl group, 2-chloro-
ethynyl group, 2-hydroxyethynyl group, 2-aminoethynyl
group, l-fluoro-2-propynyl group or 1,1l-dichloro-2-propynyl
35 group.
[0028]



cycl opentyl group or cycl ohexyl group. (0029] The substituent(s) in

t he cycl oal kyl group which may have a substituent(s) nmay be
mentioned an al kyl group 15 having 1 to 6 carbon chains, a hal ogen
atom such as a fluorine atom chlorine atom brom ne atom and i odi ne
atom etc.; a hydroxyl group; an al koxyl group having 1 to 4 carbon
chai ns such as a nethoxyl group, an ethoxyl group, a propoxyl group
and a butoxyl group, etc.; an amno groupm, a 20 dialkylanino group
such as a dinethylam no group and diethylam no group, etc.; a cyano

g{OUp, hagd a Im tro MHeoWyceloalkyl @f@i}ero’fiblaYC?c Amylngrahﬁm}bgéﬂ faiN
atom hydroxyl__ grou m.n p or a

Exanpl es of a2 Igag&?lﬁlgﬁ'“&’]‘% RaviRg-s, %u’b‘é&lc’g‘ilﬁ)‘ggn#‘% 3&9’158
mentioned, ford &ralplearkonl atiomer oeyd Imay pnopyde grimmp ex3mple, a

| uor ocycl opro uo
met hoxycycl op%J %9%1 3g:':for‘flfpn0%38¥0pe ty?ék:o g é{\Pclopentyl group,

di met hyl amsnoéEY(FE)’ Bﬁéﬁlﬂ t-'ti‘?cﬁﬁ’p CZCéﬁP%E%ySFGBFopﬁgHCWWl 30oup,

2. cyanooyl ohengl ot o oh ﬁdhw‘éwr bl LQF?‘I‘}’{o‘?fi‘é“ﬁg?%““*“ﬁ’oup
or chIorocyclg%M?ylgg%%ku)ééﬁﬁi§§]$%ﬁ%9%ﬁ $ Bfgg

group whi ch nay cyavePry la Iewpt i cyerehulyli Hr@m. R:ytdyoplencyudgx;oﬁpor
exanmpl e, an akahkkh o I p,
R S At e
benzyl graotp, h r he opyl
group or 3-phetyylibpentypraeup beccgdeldiddyll, grélypse groups contain
vari ous klndSI% hzoners 5 [0032] The substituent(s) in the aral kyl

group which ve a substituent(s) nay be nentioned, for exanple,
an al kyl group havFigy SPWligeﬁﬁﬁ%br%”attbﬁsqf;‘ékq’ﬁléféflagﬁmlhwhlcm oap,

ethyl group, MaRYh SiWeHicd)le) 0h&ybe PRAEYbned 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 amino group; a

20 dialkylamino group such as a dimethylamino group and
diethylamino group, etc.; a ¢yano group; and a nitro group,
etc., prefexably a fluorine atom, chlorine atom, hydroxyl
group, amino group or dialkylamine group.
foo30]

28 Examples of a cycloalkyl group having such a substi-
tuent (8) may be mentioned, for example, a l-flucroccyclo-
propyl group. 2~fluorocyclopropyl group, 3-fluorocyclobutyl
group, methoxycyclopropyl group, aminocyclopentyl group,
dimethylaminocyclohexyl group, 2-chlorocyclopropyl group,

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

(0031]
The aralkyl group of an aralkyl group which may have

35 a substituent{e) in the R may include, for example, an
aralkyl group such as a benzyl group, phenethyl group,



10 group, hexyl group, heptyl group, octyl group, nonyl group and
decyl group, etc. (incidentally, these groups contain various kinds
of isoners.); a hydroxyl group; a nitro group; a hal ogen atom such
as a fluorine atom chlorine atom brom ne atom and iodi ne atom
etc.; an al koxyl group 15 having 1 to 10 carbon atonms such as a

met hoxyl group, ethoxyl group, propoxyl group, butoxyl group,

peetyl oxyl group, hexyl oxyl group, heptd oxyl group, octyl oxyl
group, nonyloxyl group and decyl oxyl group, etc. (incidentally,
these groups pbenwlpropili grouki anit wifenydbueylks grousn Q@Cafeﬂﬂ@ﬂeazyﬂy

group having % EQnﬂ-PlQﬁ" ! at éd!@":l §8otp, @mha?
phenet hyl oxyl grou and ro OéﬁFnV rou etc |nC|dentaIIy

t hese groups EBRB% FFQl%i'?ll 6&’ Pk‘i’ﬁd%" ]BWJS grougn nAiseptadiBup

such as a pheRmykoydrow=0upneain Napdiicigl REYds BOUROMELS.

(i ncidenta Iywob$§ﬁe 25 groups contain various kinds of isoners.); an
al koxyal koxyl p such as a net hoxynet hoxyl group and

met hoxyet hoxyl  gr oy sebstithent dontial the ddrddylggoops whitlaivay

vari ous kund%_gg L sQuEs. u%ené(gp &&IaghgpIg&pugé§U8F?€Elgbeuhese

met hyl am no group and et am no group, etc |nC| nt a
groups cont ai RLE¥EI ﬂ%uH(ﬁW(‘EHSf 1j S £aybon rams FuChaAf nd EGHE

such as a di ng&-hubanémagrgmnpanﬂr@}ql ybapi neuryar- @ttaupetpentyl

d ly, f
(et dentshl Y ol sl Ui SRS SIS b Somsh el
benzoyl ami no gndugecet cgr@®. (knci deinciidenptal hes chgssuprogpatesntain

various kinds yQfjoh8OFRds bt 2sBhéFS. )G QUA; yARoRYRR PO, nfib a
hal ogenated 11 al kyl group such as a trif Eoronethyl grog and the

like. (0033) gE?HH'pI%sh%lfc’?éﬁ aFaPkif‘rC‘*gra&ua LNeTiges &R hegine
tuent (s) nmay heowenbienatk atom sxaAniddineaaleh] lmrcobelanyhlk&cgr @toup

S aPT oSBT nadi Al €6 M URRERT ol Ahn e WelhdRy9aPRU, 07 OUP.

2, 4-di fl udrobén rou or o- benz
group, 4- chIo@@benzylggﬁwﬂnopr°2°&¥%h§ﬁﬂ“§roBBﬁ%ﬁY RV Sl PentYloxyl

3, 4-di chl or obeRayp, Jh&xPloxdrl group, heptyloxyl group, octyloxyl group,
nonyloxyl group and decyloxyl group, etc. (incidentally,
these groups contain various kinds of isomere.); an

20 aralkyloxyl group having 7 to 10 carbon atoms such as a
benzylox},}l group, phenethyloxyl group and phenylpropoxyl
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 groupse contain various kinds of isomers.):; a dialkyl-
amino group such as a dimethylamino group and diethylamino
group, etc. (incidentally, these groups contailn various
kinds of isomers.); an acylamino group such as a foxmyl-
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



br onobenzyl group, 3-bronmobenzyl group, 4-bronmobenzyl 10 group,

2, 4-di br onobenzyl group, 3,4-dibronobenzyl group, 2- iodobenzyl
group, 3-iodobenzyl group, 4-iodobenzyl group, 2,3-diiodobenzyl
group, 3, 4-diiodobenzyl group, 2-methyl- benzyl group, 3-nmnethyl benzyl
group, 4-nethyl benzyl group, 2-ethylbenzyl group, 3-ethyl benzyl
group, 4-ethyl benzyl 15 group, 2-hydroxybenzyl group, 3-hydroxybenzyl
group, 4- hydroxybenzyl group, 2-nethoxybenzyl group, 3-nethoxybenzyl
group, 4- nethoxybenzyl group, 2, 4-di met hoxybenzyl group,

3, 4- di met hoxyhanay @#psua’ﬂk %tehﬁxﬂgfﬂ.zdﬁrcﬂﬂéeﬂ P1 é‘r&lﬂ‘o ﬁ@ziq.ke
group, 2-trifl o benzyl group, 4-trifluoro” 20 enz
group, 4-benzy en2y| group, 2-nitrobenzyl group, 3 n|trobenzyl

group, 4-nitrobenzykExaumies oF- ayamoalkyanzybugritepingd styAnabsmzsyi -

, 4- I
A Tor myl an nobaa o) el e, Henti Ry 43 4RGPEY, o Huorobenzy)
3- acet yl annos&expl, QT€iHPrQbEEBY&c§¥gunmnﬂn@&BQQQEEQFyiMQFOUD, 3,4-
4-benzoyl ani nqﬁmzﬂskogé g&‘cﬁx% lemmhh%%bﬁ&fg g{ﬂ{ﬁ%llpe ~chloxro-

2- (3-fluorophen eth rou uor ophen roup

2-(3, 4-di fl uor r]lyﬁf%‘l“hy Lozpb ’%23(32 GFOYPS | 37 ¥P‘h9¥°‘1P-

group, g-Ei-gm,dr-dlcphe:wquiylgrgnpum @d@?h&btmﬂﬁnm&b& hyi—th I
roup, igg i e

gr ouB, 2-(3,4-dic Poro r%l(%%e ﬁy?g&?%%m% ?’éé%éjorfg b%%g’%gf}%(%% hyl y

group, 2- (1. braiesBmedy c&h}mmogﬁaw QU Bpén@pwésmb)ensvhygr@mu@

g Eg 4- S' bL omraa@) taﬁhifl Mo».q:r oupmd&oé& ﬁk@ﬁ ropheiidneatPy | gBh P,

i odopheny] ).e

2- (4- |odoBhen§% )efiﬁ dg%ro %EO{"E 33cﬁ i &§8§ﬁ§ﬁ€ﬁ})’£y§ﬁﬂ%pgr8u'ﬂethyl”

(3,4-diiodo mzyﬂ)hmp).etwetgvbmzy@ @Zoupl y4 yrettiptlbgneyp, group,
3-tolyl)- ethyhygbosan %akﬁ@tokyéaﬁyﬂﬁéhz 10 up, 4-ethylbenzyl

2-
2- (
(2 el i i LRSS b,
g Eg %?L giypﬂwbwﬁemwlgwupz rﬂet(%nybﬁh;xypdnﬂmd)et-hﬁthmzyl
S (3 T L SR e S G RS
ime hoxybenzy group, 2 ethoxybenzyl group, 4 -ethoxy-
benzyl group, 2-~triflucromethylbenzyl group, 4-trifluoro-

20 methylbenzyl group, 4-benzyloxybenzyl group, 2-nitrobenzyl
group, 3-nitrcbkbenzyl group, 4-nitrobenzyl group, 2-cyano-
benzyl group, 3-cyancbenzyl group, 4-cyanobenzyl group, 4-
dimethylaminobenzyl group, 4-foxrmylaminobenzyl group, 2-
acetylaminobenzyl group, 3-acetylamincbenzyl group, 4-

25 acetylaminobenzyl group, 4-benzoylamincbenzyl group, 2-(2-
fluocrophenyl})ethyl group, 2=-(3-fluorophenyl)ethyl group, 2-
(4-fluorophenyl) ethyl group. 2-(3,4-diflucrophenyl)ethyl
group, 2-(2,4-diflucrophenyl)ethyl group, 2-{(2-chloro-
phenyl)ethyl group, 2-{3-chlorophenyl)ethyl group, 2-(4-

30 chloxophenyl)ethyl group, 2-{2,4-dichlorophenyl}ethyl
group, 2-(3,4-dichlorcphenyl)ethyl group, 2~ (2-bromo-~
phenyl)ethyl group, 2-(3-bromophenyl)erhyl group, 2-(4-
bromophenyl)ethyl group, 2-(2,4-dibromophenyl}erhyl group,
2-(3,4-dibromophenyl)ethyl group, 2-({2-iodophenyl}ethyl

356 group, 2-(3-ilodophenyl)ethyl group, 2-(4-iodophenyl}ethyl
group, 2-(2,3-diiodophenyl}ethyl group, 2-{(3,4-diiodo-



group, 2-(2-ethoxyphenyl)ethyl group, 2-(4-ethoxyphenyl)- ethyl

group, 2-(2-trifluoronethyl phenyl)ethyl group, 2-(4 10

trifluoronethyl phenyl)ethyl group, 2-(4-benzyl oxyphenyl)- ethyl

group, 2-(2-nitrophenyl)ethyl group, 2-(3-nitro- phenyl)ethyl group,

2- (4-nitrophenyl)ethyl group, 2-(2- cyanophenyl) ethyl group,

2- ( 3-cyanophenyl ) et hyl group, 2- (4-cyanophenyl)ethyl group.

2- (4-di nmet hyl am nophenyl ) et hyl 15 group, 12-(4-fornyl am nophenyl ) et hyl

group, 2-(2-acetyl- am nophenyl) ethyl group,

2-(3- acgt %/Llalr)ﬁmmhéhythﬂ madoupglr au2 - Eolyl)achyy | gedurgplzengl el -

group, %ﬂ%& nop| ar

3-(2-fl uoropheny %p?o&% égr)oup %yﬁ%é/*lfl g(r} Rényl t&yllp&?%]p) ethyl

3- (4- chl or oph&RFIPpr pﬂ %‘YQP@GBYJ-Be%Wlbr%'ﬁBBhe?ryM-mWPhgnbUrﬁmﬁ

3- (4- i odophenygyouphr 2PY3 - Wcﬁ*eb&)ypﬁefx lFéﬂlﬁ‘lOE?Sﬂy' ):P!?.Q a%h en 1)-

3-(2- nethoiéE he yl% r opy. roug pro g

3- (3, 4-di u%kvﬁhg gﬁ‘?‘pr%p‘% BBing‘sﬁ'tY FH‘ Ry -methch~

gh(ezyl )fropﬁl rreayp) e Shy L -dxrcdpl, umzmmmmhﬂlu}mmwl %‘iogpoumz 4-
ni t rophe n n n

3-(4-acetyl am@é@%ﬁéﬁ%hﬂ{&ﬁ Lich?l I&Xe}? %pngp%(e%%?%%hg ilpet%yq

2-f 1 uor obenzy|9¥§MBup2 - gfqméﬁéy 1) efhetip group mrdmmmawpmmp
2- chl or obenzylet@f@ugrowp cm-qrzolaemzwmrcgﬁémhmpﬂe néiﬁbuﬂr 04 -

> odobendyt drattesorelibaRyes SRk, S35 m%a ekl -
2- met hyl benzyletdydugroud- riet (2y hihtneyhenyloephyd - geipl Rerayhigroup,

2- hydr oxybenz;ﬂhengﬁ_pgghyﬂ Mﬁoxyb@@zﬂt%ﬂgﬁyl )ZELQCE} h%)éggnzyl E‘w oup,
3- nethoxybeni%apgrou xybenz et h

benzyl group, P ?QN%%ﬁﬁQWHyES@H&yI gﬁbﬁya“29¥?Q¥qhﬁﬁhyl gtoup, 2-
gethylbgnzyllquoupandzﬁﬁﬁpQMamhymegqup4y20uﬂ -dZmen Hyrlald maphenipl ) €0hQup,
ni t robenzy P 5 | ZY;
3- cyanoben?yl %oo w Jo e%x %&é}ﬁﬁ)eihﬁla&om‘} e{m&no( egég gr oup,
3- acetylan1noﬁ@ﬁﬂyphgﬁrkhﬁtth aééPyldﬁ1 @@ﬁzyla@ﬁnﬂnhenyl)et
4- benzoyl am nepengy! zgr@t&bet&léaiﬁoﬁmwlqmﬁﬂylgﬁsdizyl 29r(QUBenzoyl-
i’

g Eg LLFS:SBE%ﬂ 8%%%*1) t g%ou£4';l(ﬁo%ggoroghgnfﬁig4£pg&0ufgup, 3-

{4- fluorophenyl)propyl group, 3-{4-chlorophenyl}propyl

20 group, 3-(4-bromophenyl)propyl group, 3-(4-iodophenyl) -
propyl group, 2-{2-chlorophenyl)propyl group, 3-{(2-methoxy-
phenyl)propyl group, 3-{(4-methoxyphenyl)propyl group, 13- |
(3.,4-dimethoxyphenyl}propyl group, 3-{4-triflucromethyl-
phenyl)propyl group, 3-{2-trifluoromethylphenyl)propyl

25 group, 3-{4-nitrophenyl}propyl group, 3-(4-cyanophenyl)-
propyl group and 3- (4~acetylaminophenyl)propyl group, etc.,
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 group, 3-
iodohenzyl group, 4-iodobenzyl group, 2-methylbenzyl group,
-methylbenzyl group, 4-methylbenzyl group, 2-hydroxybenzyl
group, 4-hydroxybenzyl group, 2-methoxybenzyl group, 3-
methoxybenzyl group, 4-nethoxybenzyl group, 3,4-dimethoxy-

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



2- (3-chl or ophenyl ) et hyl group, 2-(4-chlorophenyl)ethyl group,

2- (2- bronmophenyl ) et hyl group, 2-(3-bronophenyl)ethyl group,

2- (4- bronmophenyl ) et hyl group, 2-(2-iodophenyl)ethyl 10 group,

2- ( 3-i odophenyl ) et hyl group, 2-(4-iodophenyl)ethyl group,
2-(2-tolyl)ethyl group, 2-(3-tolyl)ethyl group, 2- (4-tolyl)ethyl
group, 2-(2-ethyl phenyl)ethyl group, 2-(2- hydroxyphenyl) ethyl
group, 2-(4-hydroxyphenyl)ethyl group, 23(2-nethoxypheny7.)ethyl
group, 2-(2-nethoxyphenyl)ethyl 15 group, 2-(4-nethoxyphenyl)ethyl
group, 2-(2, 4-glicupt, haxyitphissmsyleybyhp 9rowa t robenzyl

grou ano-
s 8T AT oo gy AL Sl
2- (4- benzyl oxﬁﬂm}ﬁv‘é{‘mnwb@p’o‘WZ Q@Qﬂtngohaﬂmr)atmykogpou‘p—
2- (3-ni trophemndert Bminasa%yl odp( % Heniz3yt \‘ﬂ?é%lﬁélf%l gE:BHB 2-(2-

2- (2- cyanophen C anoph
2- (4-cyano he ‘%"éf’ﬁ T"“ iyl grgipac?e‘tﬁ;"l 5%1-‘%%‘@?\‘%1))@{':#?' group, 2-
2- (3-acet yl ani m—flprﬁMhém}h)éth@ﬂoymuﬁ, @(acehyb%pmm%xh}@t@dup,

?Lglrjgi)hg;\yl()dfbropéo gg}: %ﬁ}]él%gwy# :ngﬁerﬁg %’S}%ﬁﬁheﬁ%bﬁt?‘ﬂ

3- (4-chl or opherpap. Br nyglﬁﬂhﬂiwgwgphen?+91ﬂhﬂpmbpgcn&q»ethyl
3- fﬁ |odﬁ- pP;g‘Mubpr@Pyi Md&l@hei’a if% %9 nyi)pi%b?ﬁé Py ecdiyha?-
met hox 0 ro

3-(3, 4y8| ﬁ,&%’h&ﬁvbﬁgngﬂg.’b etl'g( y%rpi:/; 8 AP mdo%henyi)ethyl

f1 uor omet hyl phameup) paf)m/-}tc@yim@thgl (Qrdup, f Ru@B ovElYVIYethpheaybumr qp.yl

group, 3-(4-nig,r r oyp 4- ro yI g

or 3-(4-acetyl @mqﬁggggén%/ lo%?ﬁ“% 5' (2 ?étgl Pﬁx&l?f#)qqﬂﬁl %9 IQ (>

(2- f | uor obenzyYagPEYpheny )Ielft?ﬁ% gsevﬁ-ylz-dﬁobpdrfzrmhwébeﬁlzyl IROED,

g phgoLobenfyb-gmomathéﬁ&ﬁhdﬂVOUﬁbﬁﬁzydrd@boupr(ﬁ- @HB%@?REM&lEE&Hﬁl
-i odoben P, 54 u net en rou

4- et hyl %% ng group,qﬁﬁﬁéﬁhggvgég%yﬁ gr 84 qﬁ é%tﬁg ébﬂﬁﬂ

group, 4- netﬂ@%?Méh&@@Ykﬂﬁﬁﬂ@p 3244mainﬁimazybnnnbﬁnxykwupylZgImup, 2-

f 1 uoronet hyl be(rizlflrlﬂl%m i‘xEH yb? }" 20 ﬂ%glffuoro—
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-{2-nitrophenyl) ethyl group, 2-(3-nitrophenyl)ethyl group,

20 2-(4-nitrophenyl)ethyl group, 2-(2-cyanophenyl)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-flucrophenyl)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)pxopyl 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-
phenyllpropyl group, 3-{4-nitrophenyl)propyl group, 3-(4-
cyancophenyl) propyl group or 3-(4-acetylaminophenyl)propyl
group, more preferably (2-fluorobenzyl group, 4-flucoro-
benzyl group, 2-chlorobenzyl group, 4-chlorcbenzyl group,

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



benzyl group, 3-acetyl am nobenzyl group, 4-acetylam no- benzyl group,
2- (2-fluorophenyl)ethyl group, 2-(4-fluoro- phenyl)ethyl group,

2- (2-chl orophenyl ) et hyl group, 2-(4- chlorophenyl)ethyl group,

2- (2- bronmophenyl ) et hyl group, 2 10 (4-bronmophenyl)ethyl group,

2- (2-i odophenyl ) et hyl group, 2- (4-iodophenyl)ethyl group,
2-(2-tolyl)ethyl group, 2-(4- tolyl)ethyl group,

2- (4- hydroxyphenyl ) et hyl group, 2-(2- netlhoxyphenyl) ethyl group,

2- (4- met hoxyphenyl ) et hyl group, 2-(3,4-dinethoxyphenyl)ethyl group,
2-E2 tri.tl uorosmetyly lgrbippheriytdreidyplengydumroup, 2- methoxybenzyl group
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-(4-trifluoro rQup, heny thI
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groups 30 cont

0 ro
hal ogen atom sﬁ{ ﬁ:rggmog Sﬂ?’t ?tgé'latgaﬁiwbr%rﬁ%@a?aﬁ?nﬂécﬁtﬁg E?BW'G.I‘?‘CT
fluorine atom (4ti®dophrnyl kesdptl group, rﬂﬁuaﬂ;ozylbethWngﬂmmp apems-

such as an et g i_NGi ain
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cyano group; 15 (33naddambehageangd)akkyl dicapp QUCﬁ-Eﬁiﬁiuoromethyl-

{rif) uor ored Midne 9 MRy AL bLitG- ok DR oRSEAPLSRet/1) 30nfl rroup.,
2- (4-benzyloxyphenyl)ethyl group, 2-(2-nitrophenyl)ethyl
group, 2-{4-nitrophenyl)ethyl group, 2-(2-cyanophenyl)ethyl
group, Z-{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({s) 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, ete¢. (incidentally, these groups

30 contain various kinds of ipomers.); 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:



5 ent(s) may be nentioned, for exanple, a 2-tolyl group, 3- tolyl
group, 4-tolyl group, 2,3-xylyl group, 2,6-xylyl group, 2,4-xylyl
group, 3,4-xylyl group, nesityl gruop, 2- hydroxyphenyl group,

3- hydr oxyphenyl group, 4-hydroxyphenyl group, 2, 3-di hydroxyphenyl
group, 2, 4-di hydroxyphenyl 10 group, 3, 4-di hydroxyphenyl group,
2-chl orophenyl group, 3- chlorophenyl group, 4-chlorophenyl group,
2, 3-di chl oro- phenyl group, 2,4-dichlorophenyl group,
3,4-dich|oropheny| group, 3,5-dichlorophenyi group, 2-bronophenyl

group, 3- bronpphanyhi S itbed? 2Rk rmdn}w'su%o '3 %ﬁ@é!ﬁp?&ﬁeféh roup,
15 3- |odophenyl grougn 4-1 0dq henyl group, uor opheny group,

3- f | uor opheny| 9% Bupand._h§, henyl group, 2,3 di f | uor opheny
group, 2,4-difhmm5¢phenyl group, 3,4- difluorophenyl group,
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3- hydr oxyphenyl dro 2 d|h ro, henyl
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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,
l-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-dichloxophenyl

35 group, 3,5-dichloxrophenyl group, 2-bromophenyl group, 3-
bromophenyl group, 4~bromophenyl group, 2-iocdophenyl group,



group, 2-methoxyphenyl group, 3-nethoxyphenyl group, 4 S

met hoxyphenyl group, 2, 3-di nmet hoxyphenyl group, 2,4- dinethoxyphenyl
group, 3, 4-di met hoxyphenyl group, 3,5- dinethoxyphenyl group,

3, 4- et hyl enedi oxyphenyl group, 4- ethoxyphenyl group,
4-trifluoronethyl phenyl group, 4- nitrophenyl group, 4-cyanophenyl
group, 1-naphthyl group or 10 2-naphthyl group, nore preferably
phenyl group, 2-tolyl group, 3-tolyl grosip, 4-tolyl group, 2, 3-xylyl
group, 4- hydroxyphenyl group, 3,4- dihydroxyphenyl group, 2-chl oro-

phenyl group, R-ichbgh W OWD4 odks &O g
2, 3- dlchloropheﬁyl rog Q§J4 di chlof bhe 2 §Qﬂgr%?henyl
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group, 3- dWIor&rnﬂphéhyl QFQHH3 marehpxﬂﬁﬂﬂabﬁylp@ﬁmxhagroup: 2-tolyl

2, 3- di chl or ophgnyi F %r@uglcblﬁw hgggﬁp rgnglxylyl xoup

3 &t oroplgy %@cﬁ'gﬁ B 5ol of ohTPHESP %ﬁﬁa O, L opR ey
group, 3- fl u@heplydngroyps olp chlotbpenyihgplp groighloIpphenyl unmmp,
phenyl group, 22'3'-9‘1@%3 h&fy@.ugro@% @WE@E%ioﬂfMgl4grbwo®qnyl
group, 2- net ox égoup, oxyphen )
4- et hoxy pi? 4%1 B GTREPho% T@%ﬁ?ﬂ E?ERRPY greup, 2-bromo
3, 4-di net hoxym:mmyu grmun,, B brotoprédyaX yrbapy | 4 giesieplenit) 7gxoup, 4-
3, 4-net hyl e”edz‘tio%%%ﬁ?i" gﬂu%lfpz—figgfgﬁhenyl group, 3-fluorophenyl
group, 4-flucrophenyl 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-tolyl 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-diechlorophenyl group, 2-bromophenyl group, 3-bromo-
phenyl group, 4-bromophenyl group, 2-fluorophenyl group, 3-
fluorophenyl group, 4-fluorophenyl group, 3,4-difluoxo-
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-dimechoxyphenyl group, 3,5-dimethoxyphenyl group or



The heteroaryl group of a heteroaryl group which may have a
substituent(s) in the R may include, for exanple, a 5 2-furyl group,

3-furyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group,
2-pyrrolyl group, 3-pyrrolyl group, 2-thienyl group, 3-thienyl
group, 2-indolyl group, 3- indolyl group, 2-imdazolyl group,
4-1im dazolyl group, 3- pyrazolyl group, 2-pyrimdyl group,
4-pyrimdyl group and 10 quinolyl groupxiretc. [0038] The
substituent(s) in the heteroaryl group which nay have a

substltuent(s)aragmdt AéaDNGbIRMYR| ¥bur oup having 1 to 4 carbon
atons such as group, ethyF group, propyl group and butyl

group, etc. ntaIIy t hese groups contain various kinds of
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group such as triflyoroneth rou and
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group, 2-(3-et I 1 ry ro
2-(3-fluoro)f ﬁ%&;&i&i ggél%l'p zéﬁfgéoﬁ 9{/‘)&‘& oﬁﬁ‘?"‘?ﬁ"h ar 1'>l<§/)‘31‘nur yl
group, 2-( Ry §F F94 ®Fup, 2-(3-amino)furyl group,
2-(3-nitro)- f[uqda]group 2- (3-cyano) furyl group 2-(3- nethyl)pyridyl

80ty ot ) S SUe f] Sn SRIAS S i oy
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group, 2 (3 cyanghpy LLdl 90Ul Za(Bai et ML O BYL D
3-(2-chlor 9% ¥yl group,
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 atoma such as an ethoxyl group, etc.

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

{o039]

25 Examples of a heteroaryl group having such a substi-
tuent (3) 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, 2z-(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)pyridyl 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-



met hyl ) pyrrolyl group and 2-(3-nethyl)thienyl group, etc.,

preferably a 2-(3-nethyl)furyl group, 2-(3-fluoro)furyl group,
2-(3-nmet hyl) pyridyl group, 2-(3-1luoro)pyridyl 5 group,
2-(3-nitro)pyridyl group, 2-(3-cyano)pyridyl group or
2-(3,5-dichloro)pyridyl group. [0040) R in Conpound (l) represents
an al kyl group which may have a substituent(s). 10 [00411 The al kyl
group of an al kyl group which may have al8ssubstituent(a) in the R is
a straight or branched alkyl group having 1 to 10 carbon atons, and

may i ncl ude, fd:ichl@xarxpye;dm rmidel gr ompchletﬂwbrgi@yp gxmu@,pyb gsoup,

butyl 15 grou rou ou ocCt
groﬁp nogyl 8?%u ﬁgrg gngr%f@?ﬁ%ﬁ@&é ?@iﬁ Gr p SE hyl
group, n-propy®?* aplyia TtﬂnﬂetgvéﬁﬁurYﬂ dripuapl.  gr 6t Lucgod Gyl
group, Ssec- butyfo@,oup(gnm@ggpmlp 8 BPY Py RAuy)- IaewagLr, Y'H g

rou - rou uty

preferably!g net hyl % E Ph ?

group or i sobul§1"® gfo g R P, QV yIx %sé’ dPoamn%idmrariﬁrlvamms
ki nds of isoner - (B064QicHhercipystityLentduy). i n the al kyl group which
may have 25 a‘ﬁﬂgﬁtituent(s) may be nentioned a hal ogen at om such as
a fluorine atom chjorine ato brom ne atom and i odine atom etc.
a hydroxyl group; aR afSfPPown®uE)haeprgsants an adkybogratmiwts ciuch
as a met hoxyl mHyoWRveeh hoxydt id@up (g) Propoxyl group and but oxyl

group, g ¢§4 bkylanino 30 group such as a dinethyl am no group
and dleth;Ian1h 3 oup, etc.; a cyano group, etc., preferably a

fluorine atom chl the meligtlogronet bbxan adkylipgreth owhilchgthayphave a

hydroxyl  gr CURIBEACHER: MO R € o e%G&@PM it T Uggﬁg%%
chl orine atom nethﬁ roup or ethq@y group
an al kyl gr oup?4Pa®i %‘E@ % s FRYRY atoms, and may include,

example, a methyl group, ethyl group, propyl group, butyl

15 group, pentyl group, hexyl group, heptyl group, octyl
group, nonyl group and decyl group, 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, wmore preferxably a methyl group,

20 ethyl group, n-propyl group, n-butyl group or isobutyl
group. Incidentally, these groupa contain various kinds of

es of

isomers.
[0n42]
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,
ete.; a hydroxyl group; an alkoxyl group having 1L to 4
carbon chaing such as a methoxyl group, ethoxyl group,
propoxyl group and butoxyl group, ete.; a dialkylamino
30 group such as a dimethylamino group and diethylamino group,
etc.; a cyano dgroup, 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.
as [0043]
Examples of an alkyl group having such a subati-



tuent(s) may be mentioned, for exanple, a 2-f l|uoroethyl group,
2-chl oroet hyl group, 2,2-difluoroethyl group, 2,2- dichloroethyl
group, 2,2,2-trichloroethyl group, 2,2,2- trifluoroethyl group,

2- met hoxyet hyl group, 2-ethoxyethyl 5 group, 2-a nethoxynmethyl group,
2- hydr oxyet hyl group, 2- cyanoethyl group, 2-bronoethyl group,

2-di met hyl am no group, 2-chl oropropyl Eroup and 3-chl oropropyl
group, etc., preferably a 2-chloroethyf?group, 2,2,2-trichl oroethyl
group, 2,2,2-trifluoroethyl group, a nethoxynethyl group, 10

2- met hoxyet hyluegurdap may betientjiondg) {roeFample0s]2-Aduoeeriyhse t o
be used in tNgJeactlom oloddign BEESENT: INMERLLOFoctHIEr OrBRY, DF, 2-
mentioned preterably i pase obtained from m croorgani snms isol atable

from yeast ordiPRlzeerhrYh, 9%MHPe Br&f 2T HHIGPIPFRESRY Y 1B e adpt &2~ Amano

PS (avail ablgfmesr @omdtheiy@thyDr fEhuist et ebhoryethyl
Bur khol derj a cgaciaégggbglm SethyD gaolis, Ryethy

epaci a) .i sed. . .Incidentally, as
t hese |ip&sesdt rei BFT %@Xﬁl grO‘B’r’o&GEYgE%W%@YBLsg - siu%:/h as
a natural foregamoeahy20gtonmbizl-bredoephyingroand edindthydeadinbone of
in adm xture twg_ jhyid n Fd abigl Nk,
agent contai %Ig:r&‘%\r,\\et Elél((s:%é drﬁg:la?me%\slgﬁ gbfgﬂ;&)%%%ﬂ%%ﬁ??ﬂo %%\{'i ocusl y
e

renoved and tBREfSRELYT 2a? thIERTRY L g5, He 2ug et SO HIRTAST™M
above- ment i ongeby,Pases2 af i tirfiroalhyl Ussshp, akht e cisoljmeattiviggtbep .

commercially availabl e_product sold.a a [mor an
i nmobi | i 2 eﬁ"z"ﬁﬁ@"f‘geE | G P36k Fégf"h’%#t&%&ipﬁgéﬁ‘al treat nent.
[ 00463 As t hel@dsade- nenti oned chemi cal treatnent or physica

treat ment nmethod, ihene IMByadeerspesiddeaalhycreathones, ofothe exanpl e,
a method in which |ipase is dissol ved ig a 35.buﬂ;e&e%ggaqﬁgggé%se
sol vent may bergsiedseRENC IR, NS BRY) P eRG UEEd PAST ST irred

and | yophilizggbain@lCfrom microorganisms isolatable from yeast or

15 Dpacteria, more preferably lipase {(for example, Amano PS
{available from Amanc Enzyme Co.), etc.) originated from
Burkholderia cepacia (Pseudomonas cepacia) is used.
Incidentally, as these lipases, commercially available
product can be used as such as a natural form or an

20 immobilized enzyme, and may by used alone of in admixture
of rwo or more kinds. Also, an enzyme-immobilizing agent
contained in the commercially available product is

previously removed and then the treated product may be

uged.
25

[0045]

The above-mentioned lipases 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
rreatment method, there may be specifically mentioned, for
example, a method in which lipase 15 dissolved in a

35 Dbuffer (an organic solvent may be presented, if necessary),
and used as such or stirred and lyophilized, etc.



20 Incidentally, lyophilization is a nmethod in which an aqueous
solution and a substance containing water are freezed rapidly at a
tenperature not nore than the freezing point, and a pressure is
reduced to the water vapor 5 pressure or |ower of the freezed product
to renove water by sublimation whereby drying the substance (for
exanple, see Non-patent literature 3). Incidentally, catalytic
activities (reactivity, selectivity, et@0 can be inproved by the
said treatnent. 10 [0047] As the above-mentioned buffer, there may be

nmention- ed, fR&ideNe, 2 o@mﬁmmﬁl yéla)nnéﬂhcanmn@m:g@ﬂlaez aCI d
salt such'as an a eOUﬁHFodlu $ %g E sol utian ueo

pot assi um pho&@Het rOR, 2% @ SYU8R 3‘&%%0?@’%“&8’%?7‘%

organic acid sﬁéézeﬂuﬂmpaﬁlgnaaquemmgesadunmnuaremabethamthsntreaaing

aqueous amNLUMACE S SOLULLAD AeadllES aadlUnLE vaake

solution, etc? ‘ef'era aqueods “sodi um phospha
aqueous po% aspressuyshesphlawer sof mheorfreaneq&mtaﬁrﬁomﬂmﬁﬁac@tt&reby

sol ution 20 |aﬁg¢fh&g¥y$ whggbgfrgfyﬂdg thgegﬁbgggﬂa%rqugyeﬁghﬁg@edsgged

singly or in m Xt ure two or ripré Kkinds. té A concentratlon
of the above- NERTPIRIYF B&FFéPt?E? Href LRGSR léY tEP%? L nore
preferably 0. @acivities (Zragwlivityamgdlacpivdiyt echaf tan bes improved
preferably 4 to 9. nor.e, _pr rably 7 to 8.5. [0049] An anount of the
buffer to be B¥et&t"%ife treﬁésegt'lyophilization is not particularly
limted sb0l odgo43lit is 30 a concentration that the lipase is

conpl etely di ssol veg, :@a@daﬁbeéﬁiﬁé}&'mﬁ@ Fhftsr 1000 rgl magsee mention-
preferably 10 Ml to 100 based on pase.

f _the |
anount of ~t he ¢3bot% fBIRE: edaFliﬁﬂﬁ?Wﬁogﬁguﬁﬁ%RiOéygq %nog%ﬁQﬁ ?&do 1
to 1000 ny, neagtpsefierasblan dqtec@)Eorigum phosphate solutmn, an

aqueous potassium phosphate solution, etec.; an agueocus
15 solutien of an organic acid salt such as an agqueous sodium
acetate solution, an agquecus ammonium acetate solution, an
agqueous sodium citrate solution, etec., preferably an
aqueous sodium phosphate solution, an aqueous potassium
phosphate solution, -an aguecus ammonium acetate golution
20 is/are used. Incidentally, these buffers may be used used
singly or in admixture of two or more kinds.
foo48]
A concentration of the above-mentioned buffer is
preferably 0.01 to 2 mol/L, more preferably 0.05 to 0.5
25 mol/L, and a pH of the buffer is prefexably 4 to 3, moxe
preferably 7 to B.5.
[0048]
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 lipase 1is completely diggolved,
and preferably 10 ml to 1000 ml, more preferably 10 ml to
100 ml based on 1 g of the lipase.
{00501
An amount of the above-mentioned 1lipase to be used
36 is preferably 0.1 to 1000 mg, more preferably 1 to 200 mg
baged on 1 g of Compound {(I}.



based on 1 g of Conpound (1). 21 (0051] The reaction of the present

I nvention is carried out in the presence of a |lipase in an organic
solvent. During the reaction of the present invention, the |lipase 5
participates in the reaction by presenting a substantially suspended
state in the reaction mxture, and there is no problemeven when it
Is slightly dissolved in the mxture. Incidentally, the ternms "in an
organic solvent" in the present inventiZdn nean the state in which a
reaction 10 solvent to be used in the hydroloysis is an organic
solvent, and &ob51ui d portion dissolved in the organic solvent,

except for the |ipagg R0k B4 izkng, aga! n%;ét?anP@t@Jde'

sone cases) and a preciprfating pfo etc 6eS not cause p Ase
separation (thkAtthe presepcetated | nleﬂS@h Wt BN QRFRBACnegL&I-ai n t he

bel ow- ment i oNgEri AP W RARE cEdbE & t@x'égggéﬁeﬁélﬂﬁven@x%ﬂbséﬁé‘tﬁpégg an
organi c solvent constitute a sing ase 2] he water to

be used i r®t hBAFEAEIRAT§Sof 0 Flae ﬁW&@BnFylmﬂqtdﬁg BUPTRS SR tAAL &Y

such as dei onsﬂeﬁemcersn:atdl shithedesteon rﬁ?.{:»ﬁ:.urel Saganehiéatd Yisuaed,
and it is desir t an |nor di.u @$osphate
S

anlc uch
ot assi um  phBERRRT, src et K Bt bt 2R AR R U L e ie:
acet at e, amrﬁncummla't ethe omm Ciitr aheor@droic sipdvantedin ¢:hwat er

25 to presentFEQEQ%érlﬂJ&%t&Sﬁcﬁééﬁ‘E%%SEEHEeﬁ!hfﬂﬂyéBta0§e$$%¥%%
I nor gani c_ sal organic salt to I S pre era anmount

I
of 0.01 t%Plosﬁ%Y??Fﬁﬁﬁéﬁ Bﬁe@hﬁndﬁﬁhﬁfaﬁ?l is ﬂBr%ﬁﬁﬁyﬁérably
0.1 to 1 nol/kelvest detidalal Yiqhid mixaden Mommﬁ mnohgaamrgaml t or

Organt o sal ! EBIBLRY] Wk Bof ARl YD VLl RoREEPALE, ALl o

and the buffer e re n ano t he
above- nent i on@éIY ® efont@ ipeduseds e G&ﬁea mrﬁﬁépé'é@’ﬂ’dﬁ ity of

the organi c sgk¥@Rér ! @€, does not cause phase separation (that is, a
15 state in which water {(which may c¢ontain the below-mentioned
inorganic salt or organic salt), a substrate and an organic
solvent constitute a single phase).
[00521
As the water to be uvaed in the reaction of the
20 present invention, purified water such as deionized water,
distilled water, etc., is generally used, and it ie desired
that an inorganic salt such as sodium phosphate, potassium
phosphate, et¢., or an organic salt such as sodium acetate,
ammonium acetate, sodium citrate, etc., is added to water
25 to pregsent them in the reaction system. An amount of these
inorganic salt and organic salt to be uged 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-meationed water to be used is
an amount of the solubility of the organic solvent to be
35 used or less (since if it exceeds the solubility, phase
separation of the liquid portion occurs), and the upper



35 used or less (since if it exceeds the solubility, phase separation
of the liquid portion occurs), and the upper 22 I|imt may be
sonewhat different depending on the kind of Conpound (1). According
to the invention, the anmount of water to be used is 0.5 to 10 nol,
nore preferably 0.5 to 5.0 nol, partjgxularly preferably 1.0 to 3.0
mol, further preferably 1.5 to 2.5 nol based on 1 nol of Conpound
(I). 5 Incidentally, whereas it deEends on the kinds of qugound

(1), when thetigRbuRtY dfe Rarerlats 84 E5EEEdL AT HBE Pasds bin

C]erpcgund (:j) (Cdd@smeﬁdl Laxlbl .8t ENgOES Whe 1ﬁﬁéntﬁ)©ﬁf nptigs a&ﬁhﬁt hﬁdtwal:yﬁl S
0 npoun I i C owers _optic urity of t product s,

el ongati on of‘%ﬁg PR A" ?dxiﬁﬁemgt %P56Hé& gﬁ% %Gspenidd "Stat e
(a state in vwhirchcuphadse sepssmbilont at thesld gquild portthen woeAsrsplyn
whi ch water ot dissolyed in.an_organ sqlvept Wit mal |
amount, etc. 1o§cgr %oSStﬁa;{ }nasgﬁou% q ILngJt er’ft o %Hépo sgd |§)s

adj ust ed tso tmve:iéeﬂltﬂ:ihlm tyhgfeatsheto@gmmde soltpenkioits of5Chmzmind

pref er ably 10,470 R4y | %Samw&%%% whSeid 18.800%RHENL qRgd organi ©

solvent, it |s se ected fromt roup consistin f: an aliphatic
hydr ocar bon KRFSEFIa8Pnd ged fHfe CORP %%%n@”'n“néﬁs ]éhétaHEEKRQﬁﬂ§
cycl opent ane, fazyebcahgxane;ﬁﬁhwcbbywto&n@mp&md @ anboRtidwers

hydr ocar bon su h as ben n [Ge AD £L such
ne i etnyl crfireRt BEEREN B o8 BERRAUN, MUEREAAH G ofY ARG
cycl opentlyl nmetimel dueth@rbeqcmumahydsmmdaaaaue 4Ladm)aane;n eqlich a

ket one such %a%% ﬂéﬁi%@(itnﬁhgﬂicﬁhwEo%%i&ﬂ%e&&%] iRrefembly
n- hexane, n-heptane, cyclopentane exane, tol uene

di i sopropyl eAAEF, 18-Bet A Pdethet™ OXIEPHDMIMST ﬁ’sﬂ:h Briet L
and/ or tetrahuatyur ate. nereupr ebetladt ;amahemneqf wayrelrohexeneysed

t ol uene, d"%%ﬁ;?ﬂé%ﬁgﬁrgﬂ’tﬂé Qﬂﬁg#ffg A5 o 3Qh§t adT@d/B vent or

cycl opentyl ne particu er - cyc exane,
tol uene drid/ oreEEL bEEGESFATM 18t Ael or| fent aI ly, these or gani c
sol vents may pms4ged al one or

Az the above-mentioned organic solvent,
it is gelected from the group consisting of: an
aliphatic hydrocarbon such as n-pentane, n-hexane, n-

20 heptane, n-octane, cyclopentane, cyclohexane and cyclo-
pentane, etc.; an aromatic hydrogarbon 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 ketcne, etc., preferably n-
hexane, n-heptane, cyclopentane, <yclohexane, 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 prefex~
ably cyclohexane, toluene and/or t-butylmethyl ether.
Incidentally, these organic solvents may be used alone or
in admixture of two or more kinds.

[0055]

as An amcunt of the above-mentioned solvent to be uged

is preferably 2 to 200 mL, more preferably 53 to 80 mL based



in adm xture of two or nore kinds. [0055) 35 An anpbunt of the
above-nentioned solvent to be used is preferably 2 to 200 niL, nore
preferably 5.to 60 nL based 23 on | g of conmpound (I). [0056] The
reaction is desirably carried out in the presence of a surf actant,
and the S surfactant to be used may be nentioned, for exanple, a
noni oni ¢ surfactant such as pol yet hyl ene gl ycol, poly-

vinyl pyrrolidone, polyethylene |auryl eBer, polyethylene cetyl

et her and pol yoxyet hyl ene octyl phenyl ether, etc.; an anphoteric
surfactant sush 1ag 3£ C8mpdbod o@i.dopropyl) 10

dinethylannnng hydr oxy- | - propanesul fonate and 3-[ ( 3-

chl or oam dopr pi*ﬁ di net hyl ammoni ol -i - propanesul fonate, etc.; an
ani oni ¢ surf act ant Thacheast ki ismC8F8EI_MYsul f o- succi nate, sodi um

dodecyl sul T ong{ye-sad oht ! %hm% PpeERhby! 9t @%u@@aet&@@eomﬂewh

sul fate, etc.;.a cationic surfactant 15 such as ce%gﬁtrlne

annnnlun1bﬁonﬁ%ﬁf%ﬁtaéét§PdPﬁé¥?ﬁﬂ may: BS | "eeReGm broniRsP Etc
preferabl y noné:ortrG cSetk-8sttamntisuchivbe PsBferhyhkye pglysihy pehe-

lycol , pol | b e
dther. bart EIAENG<giEpdpari wolystnbohy AEVDY LERS, HobRREN e |
i s used. |nCIChﬂﬂkﬂﬂﬁ%erthB@eP%qu¥¥§thi%nﬁﬁﬂFqﬁéPU§@Hla??ﬂﬁ? 8FCt h ax

admi xture of a;ﬁfm&refmr gukﬂé@am{ QQRR] adis amu&hlaio&rhﬁdopropyl) -
above- nenti on urfactant to be _used.is referﬁgﬁﬁﬁlo to

more pr ef &} abfNETWIG™ERE 0b 52 PRy Pre¥at or Page TR | ??fOOSB]
The reaction enﬂbiuhmwmbbreﬂybn¥dldamhyéamm¢nxgl-hypaopem&muiﬁqmaﬂhtch

Compound (1), & | i RASK WRECLuftde e§§éﬂ>@s Isba¥BY €03 1RudBo-

N
inorganic  30°5alt “or “an of gani ¢ Sal and an organic solventegﬁyl)_

ni xed, and tH@@C%ﬂ%?ehe&@ﬂé&muﬁ&ﬁﬂcﬁéﬁPFF??ﬁfe=éPé‘tﬂlFé%¥§ﬁ

aminomethanedodecyl gulfate, etc.; a cationic surfactant
15 such as cetyltrimethyl ammonium bromide or cetyldimethyl-
ethyl ammonium bromide, ete., p:eférably 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 preferakly $0 to 200
25 mg based on 1 g of Compound (I).
[o0&8]
The reaction can be carried
out. for example, by a method in which Compound (I), a
lipase, watar (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, etc. A reaction
temperature at that time is preferably 0 to 80°C, more
preferably 10 to 50°C, particularly pxeferably 30 to 45°C,
and a reaction pressure is not specifically limited.
38 Incidentally, during the reaction, the lipase is
substantially in a suspended state, and while it may depend



tenperature at that tinme is preferably 0 to e0OC, nore preferably 10
to 50C, particularly preferably 30 to 45C, and a reaction pressure
Is not specifically limted. 35 Incidentally, during the reaction,
the lipase is substantially in a suspended state, and while it may
depend 24 on a kind of Conpound (I1), Conpound (I1) sonetines
precipitates as a solid as the reaction proceeds in sonme cases, but
t hese suspended states or precipitation @ not substantially affect
on the reaction. S [0054] Conpound (I1) and Conpound (I11) obtained

by the react banaockiddeprespstnd NyEmt,i QBmﬁéﬂh&)e(leS,Olsaﬁ,ggi”ﬁ@a obtain

aftor conpl et POScpErHEEE 38 8 s e TBe.Ples' iy BipeBaifafh cone
sol vent (for EGR&ARI RUTCHESA swpmdeda@eam o:etpre):ipd)tahbon eRC tnben
mxture, if nﬁﬁﬁﬁﬁéﬁﬁﬁal ﬁdaféébéeé 'Eﬁet?@aaaf%ﬂj and to obtain

Conmpound (III) % conce ratlngt e organi c ayer Al so, after
conpl eti on®of £OP %lreactlon when Conpound (Il1) is not precipitated,

15 Conpound (11) carnipeualt atrl)echrtw,ca& burx afHhg, oséhyﬁéd&q; @nePH of
the m xture, extr ct i n 1) Wi wat er fur

t
re-adj usting &% :b‘?n e%ﬁu@ﬁﬁ%ergtaié\”en&??a@ﬂ bs ifR a‘é%\‘?‘ré"%c’fnﬁa%
organi ¢ sol vefitmpeunt cdildebyr attnexanple; eghdrt iQogppougdnk LI ajser, and

Conpound (111 %ﬁGé{bP@aM arped &Qnﬁax%gﬂcsﬂﬂ?é ;a)gcwsﬂormnf‘g Layer

separated at The tifme of extracting
| nci dent al ¥y, sRhEAbHHIOHIABYC BAHERNT (EPF) Ewl&w&ﬁlnfﬂﬂ)eecan be
further purihtetomy, tde. geﬁerﬁﬂerﬁﬁd&&doﬁlﬁ&kﬁﬂiegr!Stﬁéééﬂéﬁﬂyonand

oo Ty ok SRy bl LR uoCAb T atgBl fiu Gy
(hereinafter §6ﬂ@?‘?‘?@§iﬂ’€f Ehe coirdaniss legepoundsel \&#terr aerpdenien dfy
the formula (ti; zeddi@RQlkhen Compound (II) is not precipitated,

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

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

25 ete,

(0060}

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

30 {(00661]

NH, O

R 0/\/°\Rz (V)
[0062]

wherein R has the same meaning as defined above, and
R’ represants an alkyl group,



NH2 RO --~~ O0OR2 (N [0062] wherein R has the sanme neani ng as
defined above, and R represents an alkyl group, 25 is a racemc

m xture to be used in the reaction of the present invention, and in
the forma (1V), Ris the sane as those shown in conpound (I), R is
an al kyl group, specifically those of a straight or 5 branched

al kyl . group having 1 to 6 carbon atons, and there may be nenti oned,
for exanple, a nethyl group, ethyl grouﬁ,s propyl group, butyl group,
pentyl group and hexyl group, preferably a nethyl group or ethyl
group. Incidedgaldy racehese HFGUPS com a%/ﬁ veErEdousm ki titfs  6F2F rs.

10 [0063] Al sge anptigablanact EN@eftRofl S)ad® anino agied 2-

| k t hyl t h ft t f dto, Co
(V1) T opr esenteamisy GHa 1 Br hbl e Ve OBEHOBO PV o SRS 10

(0065] wherei p* Rs BR aney® dhawsp,t bpesaftcaldgnihgse ast defitmedghtbve,

obt ai ned by hydrolysis.is.a_novel oun kNt 0

(V), R Rzé‘{angran‘?‘%% T ]'sgﬁ%u%ehai%ﬁ%sgagotﬁo%gb Ias g\%ﬁm%'n E{:r{(?rrrpqgh%%

8) ) anddC(()Im\)/;)max_d X4 \ﬁ)entliltwﬁieclantgt gamﬁzn Q-Hezfdbﬁvérﬁ’gﬁé iﬁ?&a group,
rpoun ' ' QAHEYS dAAFPAMAdnéML u,

corres- pondi Réb@#%%ﬁpi'c%gc?g Sr(‘:orrppgu%d ﬁiavi ni%’t‘}tr evergr(la . S(elaﬁnjig 25

conf i gur at i onPrefeFRRIHRP @SFAPYUNEFIIP Prcsh 36359 "R netPWIR2hT g0

yi el d and hi ginEs¥ addiRipsS @ohbalin idartansbrisas bft hatometrs.i s an

extremnel ylgseft%sglorrpound.

Also, an optically active (R or 8)-f-amino acid 2-
alkoxyethyl ester (hereinafter sometimes referred to as
Compound (V)) represented by the formula (V):

[0064]
NHz O
15 R ¥ 0/’“\\,/0\\R2 V)
fooes)

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

above,
cbtained by hydrolysis is a novel compound, and in the

20 formula {(V), R, R? and * have the same meanings as those
shown in Compound (1) and Compound (IV).

Incidentally, when the above-mentioned Compound {1IVv)
is used, the desired products {Compound (V) and a corres-
ponding carboxylic acid compound having reverse ahsolute

25 configuration to that of Compound (V)) can be obtained with
high yield and high E value, 80 that it can be said that it
is an extremely useful compound.

EXAMPLE
(0068l

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

{0067
Reference example 1 (Synthesis of 3-amino-a;phenylpropionic



EXAMPLE [0066] 30 Next, the present invention is explained nore spe
cifically by referring to Exanpl es, but the scope of the present

I nvention is not limted by these. [0067] Reference exanple 1
(Synthesis of 3-am no-37phenyl propionic 26 acid (racemc mxture))
To 250 nL of isopropyl alcohol were added 17.7 g (0.17 nol) of
benzal dehyde, 18.2 g (0.17 nol) of malonic acid and 25.6 g (0.33
nol ) of ammmoni um acetate, and the 5 m xt@dfe was reacted under
stirring and reflex (BOto 90C) for 7 hours. After conpletion of the
reaction, the aajlgk dracemieadbitarei) xture was stirred at 0 to SC for 1

hour, and filtered +Q %&33%11.”0]!9 % éﬂ ol abhRth W&ld. % gd%.F

benzaldehyde 70. 0% am no- propl oni ¢ aci

m xture) as whi% é"’pB%lbrC’f IReEiz@d Aehyds, J@hQSBC@P Bt opdnt pésmaion:h:e

3- ani no- 3- phemldpaﬁalme: @qlodaéra@ﬂndr Eh\%ﬁbh'i@& ARl LBJ:'@H@

[ 0068] H-I%INRNELS gf;g%n;)’ -DCL) ;3.0

3.17 (dd, TH *7533% - f’ao“jfﬁms—%“% Ne*flylﬁiz)fFJQ 807970 (Cé

igl)z 37 igz(g] fov) 7" BOOMR ( BEEPPRPonm) eDEBR 3f wHe Teabdidn. 1A% O, " a
. , a

T2 166 (i e Aot mkbhed s $ergdd a2 d MR B 0

8.48% Found: NEuYe52090kiltexsd; o, oRtaip 3412 900l ardonr whedd demegl e

2 (Synthesis ain ®ehyhldm@rdi073- phenyt -3-%5136@&%&5&& ESHlE(alczldl

g .

ol ) of 300 RECSER RRPR, B En SRS FeEom ¢ m xt ur o)
synt hesi zed i n Ref efRFidendRaspl epiveimhll p78perties of the 3-amino-3-
phenylpropionic acid (racemic mixture) were as follows.
[oo68]
'B-NMR (8 (ppm), D,0+DCl): 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 (g8, 2H), 7.45 (m, BH)
PC-NMR (3 (ppm), D,04+DCl): 40.5, 54.4, 130.0, 132.3, 132.6,
138.0, 176.3
M3 (EI) m/z: 165 (M%)
20 MS (CI, i-C.H,) m/Z: 166 (MH")
Elemental analysis; Calcd: C, 65.44%; H, 6.71%; N, 8.48%
Found: C, €5.18%; H, &.78%; N, B.34%
{ooes]
Reference example 2 (Synthesis of ethyl 3-amino-3i-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 cone. 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 € mol/L agueous
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 mlL of water were added to the mixture to
carry out extraction, and the organic layer was dried over



(18.2 mmol) of conc. sulfuric acid, and the m xture was 30 reacted
under stirring at 60C for 4 hours. After conple- tion of the
reaction, the obtained reaction m xture was concentrated under
reduced pressure, and 6 noi/L aqueous sodi um hydroxide sol ution was
added thereto to adjust a pH of the reaction mxture to 8.5. Then,
10 mL of ethyl 35 acetate and 4 nL of water were added to the m xture
to carry out extraction, and the organig | ayer was dried over 27
anhydrous nmagnesium sul fate. After filtration, the filtrate was

concentrat ed légq?gfn&ﬁ%%agg GRS Frded obhadeq, f%(lg?aQiéASQJq%t'on

yi el d based on ropionic acid acemc mXture
84.5'5) of et HfEBaBHi YRR y%ﬁeﬁgra%edpméﬁﬁnm@aqqda@g#ﬁéumxquigtaas

col orl gsshl i qlul .98 g npstcﬂ.l.%rﬁl@hl yieDdsiseal oﬁrP-F@ﬁitﬂoef% P?;eﬂ ﬁiﬂobdno 0%
am no- 3- phenyl_pr, plonae r mc. m I s foll ows,
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from Bur khol der| a cepacl a (Pseudom)nas cepacl a nd t he m xt ur e
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wat er at the $ewEMRePempali; ech@nd :t be. o, mact @, eswas, react ed2engder

stirring at 3QQ¢ fory /D NOoyns. g 144 3
15 M8 (EI) m/z: 193 (M)
MS (CI, i-CH,) m/z: 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 (1.25 mmol) of ethyl 3-amino-3-phenyl-
propionate (racemic mixture) and 12.5 mg of lipase (Amano
Lipase PS {trade name); available from Aldrich) oxiginated
from Burkholderia cepacia (Pseudomonas cepacia), and the

25 mixture was maintained at 30°C. To the obtained mixture
was added 23.3 L of water at the same temperature, and the
mixture was reacted under stirying at 30°C for 70 hours.
amano Lipase PS8 was substantially in a suspended state
during the reaction, and with the progress of the reaction,

30 (8)-3-amino~3~phenylpropionic a¢id 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-aminc-3-phenyl-

35 propicnate (racemic mixture)=40.0%) of (S})-3-amino-3-
phenylpropionie acid and lipaase.



Amano Li pase PS Was substantially in a suspended state during the
reaction, and with the progress of the reaction, 30

(S) - 3-am no- 3- phenyl propi onic acid which is a product was
precipitated as crystalline solid. After conpletion of the reaction,
0.5 nL of acetone was added to the reaction mxture and the m xture
was filtered to obtain a mxture of 85.6 ng (Isolation yield based
on et hyl 3-am no-3-phenyl 35 propionate & acem ¢ m xture)=40. 0% of
(S)-3-am no-3- phenyl propionic acid and |ipase. 28 The

('s) - 3-am no- 3- phenyliher dsi eAFem bt ¢ “phsny bpk-dpd onipr apyd was led to n-
(S)-3-am no- 3P99€§yt ()23-a0ahe- Ao5Rh Yo 901%4}_% 262R¥A0 g%@' ganner
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Sol v
Sceton tr e GEVeR Phes 8 oBF MR TARELY® SRt mptaSbbRnt TN Gg8Res-
phosphat e 40 mol / IncAdentadllyt cheHE3vB1wg tin pihes phesent amattibhowas
rate: 0.5 nml/ gLy, Tenperature: 30C Wavel ength: 220 nm 25 (0073]
Optically act |[ve e]t hyl 3-(2-furoyl am no) - 3- phenyl pr opi onat e

Analytical conditions of high performance liquid chromato-
15 graphy:
Optically active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.46 om®x25 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 {00731
Optically active ethyl 3-{2-furoylamino)-3-phenylpropionate
Column: Chiralcel OJ-E (0.46 cm®dx25 com, available from
Daicel Chemical Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=9/1 (velume ratioc))
30 Flow rate: 0.5 mL/min
Temperature: 30°C
WavelengCh: 220 nm
(00741
Also, physical properties of the ($)-3-amino-3-
35 phenylpropionic acid were the same as those shown in
Reference example 1, and physical properties of the ethyl



Colum: Chiralcel QJ-H (0.46 cnDx2S cm available from Daicel

Chem cal Industries, Ltd.) Solvent: hexane/isopropyl alcohol (=9/1
(volunme ratio)) 30 Flowrate: 0.5 ni/mn Tenperature: 30C

Wavel engt h: 220 nm (0074) Al so, physical properties of the
(S)-3-am no-3- 35 phenyl propionic acid were the sane as those shown
in Reference exanple 1, and physical properties of the ethyl 29
(R) - 3-am no- 3- phenyl propi onate were the mane as those shown in

Ref erence exanple 2. (0075] Reference exanple 3 (Synthesis of

n-propyl 3-ani(np=3=akihanphphPPhRiidhatkagord GHd hike

(80.6 Mol ) of, n-'%ao %Im al ?:Soho j?ﬁ)\/vere agded 2. Ogmg)é( %%Lg néﬁr&% %?O%
3- am no- 3- phedPl B ?)’rp € ®XPM8Le (facenmic mixture) synthesized in

Ref erence exarpb@5ll and 1.78 g (18.2 mml) of conc. sulfuric acid,

and the mxtu dqu LLr] t or A haqurs.
After co Ie? ?g%p%ﬁrfgﬁﬁgggt?o%%e%tslcl)%téf%@%rlpgggtgbﬁmlrﬁq{&'re was
concentrated GREBYIPRARICEAtEr dvacanic @imbure) aqueous sodi um

hydroxi de sol ution mas.addgt {$o I @mdh Xt HE %J&OFﬁng g?g?}gﬁa%z%h%cid%
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oot 1283198 £ OGR! e U ko SQUEL AL S Cabg Bl it 1
(racemi c H? xt HR @) Teargethmnger nspigpiag Qtaﬁﬁ"fg-ﬁ?—r Bhbayrpr opifonat e
(racemic nixt yemplASi OB LRE Sréddhiich, theChsianhall ¥ea® Gakrure
DS o bR o SIS LR LR e g
3H, J=7.3Hz), sgd 8 hygRoxide aolution 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 preassure 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 (8 (ppm), CDCl,}: 0.90 (d, 3H, J=7.3Hz), 1.55-1.65
{tg, 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, 5H)
UC~NMR (8 (ppm), CDC1,}: 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-CMH,} m/z: 208 (MH")
Elemental analysis; Caled: C, 69.54%; H, 8.27%; N, 6.76%
Found: C, €¢8.86%; H, 8.22%; N, 6£.60%
{0077]
35 Example 2 (Synthesis of (8)-3-amino-3-phenylpropionic acid
and n-propyl (R)-3-amino~3~phenylpropionate)



(tg, 2H, J=7.3, 6.8Hz), 2.63 (d, 2H, J-6.BHz), 4.01 (t, 2H,
J=6.8Hz), 4.39 (d, 1H, J=6.BHz), 7.20-7.35 (m 5H) "C-NWR (6 (ppnm,
CDC1,): 10.4, 21.9, 44.2, 52.7, 66.1, 126.2, 127.3, 128.6, 144.7,
172,0 30 M5 (EI') mz: 207 (M) M5 (Cl, i-C4AH,,) mz: 208 (MH)

El emrental analysis; Calcd: C 69.54% H, 8.27% N, 6.76% Found: C,
68.86% H, 8.22% N, 6,601 [0077] 35 Exanple 2 (Synthesis of

(S) - 3-am no- 3- phenyl propi onic acid and 3¢ propyl

(R) - 3-am no- 3- phenyl propionate) 30 To 2.0 M. of t-butyl methyl ether

to which water had heen sabubat €bwg1feaffet 22 ¥8 (Ri A0S FR! La8f
n- propyl 3-agino- 3-ghe Id:)rog_l on%ée (zracemg m xture) and 10.0 m% of
|i pase (Amano £fBafd ‘ﬁ%ar%t X§Eendiisd 200aMF bt @5 AP APH M ERPPY
ori gi nat ed fr @raBin&hdtpleriydlpropbcnate Ryaueohionaxtutepasnd)l o anchgt be
m xture was Is LN h &S [.\ng N dded
17. 4 pL of m"?épﬁg? ?%“%%%%%@93? %Orr%éergtr&rdg, Hahd 0 eBlfi b e |

react ed under AEriehherkginggeds fromy Burdhirddenimmeparpas éPFSidamonas

substantial | y cbaguspended treahexeiifd MAst RE1AEAGIIOA 356 W bR Lhe
progress of the E}eactlo,n, - 3- am ho- 3- phenyl propi oni ¢ aci d whi ch

S)
is a product WES“PFERF Jrdtrg Yasa2 t3rtive orrger aFihe same
conpl eti on of tehperatcte omndirbe nhixtfuracwasnecaraed added dwirddieg at

reaction m xt yodcagdy L1 el ! A KIHIS 0 ulB Ll hgyobtain
a mxture containing 65.2 nmy (lsolation  yield based on n-proKyI
3- ani no- 31fheFFPrBREd Rate AHERRT CharreafEgn 4 RrGog'ibh the progreas
(S)-3-am no- 3ogheny| P&y i@, C (85I Giitho-B - PRES 1pHIPionic acid which
(S)-3-an?no-31 hen Ig&g 'Qggc gcid %@%;hed to n- Lopyl ..
(S) - 3- ani no- 3- ph%néfpr Opi ohat B accordiig t0 1 hcerys%’&ﬂigéﬂgl 49 manner ,
and an opti caPipari eymplaiionf ofiathe mesction. by uslngfhagetgrer Wasmance
liquid chromab@aeaPhy cihixelicusss RikRb! SR Shed Helshec ERY UMk urBePas ¢
was 99.8%¢ T 0:BE B ork B WSS BOREHRLRP 275 Ry "ot 2R ion
yield based on n-propyl 3-amino-3-phenylpropionate {racemic
mixture)}=41.0%) of (8)-3-amino-3-phenylpropionic acid and
lipase.
The (3)-3-amino-3-phenylpropionic acid was led to n-
20 propyl (S)-3-amino-3-phenylpropionare according to the
conventional manner, and an optical purity thereof was
measured by using high performance ligquid chromatography
which uses an optically active column, then it was %9.8%ee.
The n-propyl (R)-3-amino-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 waa 75.6%ee.
30 Incidentally, the E value in the present reactlon was
2291,
[0078]
Analytical c¢onditions of high performance liquid chromato-
graphy;
35 Optically active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.46 cm®x25 cm, available from



25 to n-propyl (R)-3-(2-furoylam no)-3-phenyl propionate according to
t he conventional manner, and an optical purity thereof was neasured
by using high performance liquid chromatography which uses an
optically active colum, then it was 75.64ee. 30 Incidentally, the E
value in the present reaction was 2291. (0078] Analytical

conditions of high performance |liquid chromato- graphy; 35 optically
active n-propyl 3-am no-3-phenyl propi onapg Colum; Chiral CD Ph
(0.46 cnm(Dx25 cm available from31 Shiseido Co., Ltd.) Solvent:
acetonitril e/ viafieei@s1¢. (v@aune ratio)) Potassi um di hydrogen

phosphat e 40 CAdj ust ed L. H3.5 w.th phosphoric acid 5 Fl ow
rate: 0.5 i/ %UE‘LI&Eﬁp%#éa‘fwg;lgﬁgwt%v(élléﬁg?ﬁ. gy Xniop §0791
Optically active n-Peeasgdiud G2hydrogeraphosphdeeohenyimol}l propi onat e
Col um: Chiral cel C ayaj r.om, Daice

Chem cal I ndustri e?;]dﬁﬁg%fggl gg)r(\:?ss ﬁ%&né?’f%@%@%lﬁépcohol (=9/1
(vol une raf5i o)BrovrFater A< "h/BiRl/nin 15 Tenperature: 30C

Vavel engt h: 22famperat@e80 A AIcso, physical properties of the
(S)-3-am no-3-, phenyl propj.onic acid were the same as those shown in
20 Reference @%&ﬁgﬁégg?' Bfysi cal properties of the n propyl

(R) - 3- am no- 3-I998AYI| propi onate were the sane as those shown in

Ref er ence eXEﬂayn%c§11§(HE¥Ebe n-propyl 3-{(2-furoylamino)-3-phenyl-
10 propionate
Column: Chiralcel OJ-H (0.46 e¢m®x25 cm, available from
Daicel Chemical Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=9/1 (volume ratio))
Flow rate: 0.5 mLl/min
15 Témperature: 3peC
Wavelength: 220 nm
fooso]
Also, physical properties of the (8)-3-amino-3-
phenylpropionic acid wexre 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-methoxyethanol 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 sclution wag 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



Ref erence exanple 4 (Synthesis of 2-nethoxyethyl 3-am no-3- 25
phenyl propi onate (racemc mxture)) To 6.00 nmL (76.3 mol ) of

2- met hoxyet hanol were added 2.00 g (12.1 mmol) of

3- am no- 3- phenyl propionic acid (racemc mxture) synthesized in
Ref erence exanple 1 and 1.78 g (18.2 mml) of conc. sulfuric acid,
and the m xture 30 was reacted under stirring at. 60C for 4 hours.
After conpletion of the reaction, the resulting reaction m xture
was concentrated under reduced pressure, and then, 6 nol/L aqueous
sod|un1hydroxn&ersamhydnﬁtsN&SgﬁddfmhtgmlvEEerea&kb?“flﬁ%f&dﬂ&% tQhe
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n?iiu?g)alsya nggfﬁgé: §8m§ﬁ rﬁ%fe’tﬁ8n¥oﬁq(ﬁﬁ FG™BRYRG Shown by

properties. [@QBZ{OlhﬂYiHG-NNRB%@ﬂ%ﬂpnperCIEE,) : 2.711 (d, 1H,

J=7.8HZ), 2.7%foksh 1H, J=5.9Hz), 3.37 (s, 3H), 3. 57 (t 2H,

J-4.9Hz 9HZ), 4.43 (dd, 1H, J 5. 8Hz
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2- nethoxyethy ﬁhenylproplonlc
(R) - 3- ami no- 355 enylproplonate) To 2.0 nmL of t-butylmethyl ether to

whi ch water had-heen(sappral esbaigs ¢ added 5300, ngs (§, A6 smHh ) 4 Of
2-methoxXyis  136.2, 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 ($)-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 wmaintained at 36°C. To the
resulting mixture was added 16.1 uL of water at the same
cemperature, and the mixture was reacted under stirring at
30°C for 18 hours. Amano Lipage PS was substantially

30 suspended state during the reaction, and with the progress
of the reaction, {(8)-3-aminoc-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 (Isclation
yield basged onhz-methoxyethyl 3-amino-3-phenylpropionate



et hyl 3-am no- 3- phenyl propi onate (racem c mxture) and 10.0 ng of

| i pase (Amano Lipase PS (trade nane); available from 25 Aldrich)
originated from Burkhol deri a cepaci a (Pseudononas cepacia), and the
m xture was nmai ntained at 30C. To the resulting m xture was added
16.1 UL of water at the sane tenperature, and the m xture was
reacted under stirring at 30C for 18 hours. Amano Lipase PS was
substantially 30 suspended state during gke reaction, and with the
progress of the reaction, (S)-3-am no-3-phenylpropionic acid which

is a product WgScBhee Rital 4§§ B%Fr3§t6§ﬂ bD§m§ﬁ$J§i %?5&§£o$ﬁon1c

conpl etion of the reaction, acetone was
reaction nixt @%<da@nd t%%?%%%ultlng nlxture was 35 flltered to obtain
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colum, then it wasTRS. mhoilgetﬁymtmoﬁyamhué 3-phenylpropionace was

(R - 3- banzoy! AMn o SRR pYE (1P s Pae EhRE ey toroponace

(R) - 3- benzoyl ami no- 3-phe rop
convent i o3&l mn@ﬁman@o a?heo@pmaht pemal ynannhve:r etrid \aas o ASH) cphiyy

usi ng hi gh perdyar@BRCRasd i MBHsGRAr B?Bﬁélﬁi V\féﬁfbﬁﬁé‘h%ea'liﬂﬁi& cally
a

t | th dent | th
grce!s\e/ﬁtC?eggl%}?‘\%&?ﬁ%"%%‘%%’oﬁ%ﬁ%lar‘]‘ilr?fle‘?t“ LY criais rBR Theh

performance |iiguiwdschror®e®- graphy: optically active n-propyl
3-am no- 3- phenyl pr Oﬁheg@érgcoaﬁqr Cgu;r@ viTe’ ¢h G Prdnt6 608 34D W3
avai | abl e from Shise
1s  2870.
[o084]}
Analytical conditions of high performance ligquid chxomato-
graphy:
Optically active n-propyl 3-amino-3-phenylpropionate
20 Column: Chiral CD-Ph (0.46 cm®x25 cm, available from
Shigeido Co., Ltd.)
Solvent: acectonitrile/water {(=1/9% {(volume ratio))
Potassium dihydrogen phosphate 40 mmol/L
Adjusted to pH 3.5 with phosphoric acid
25 Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
[o0B5]
Optically active 2-methoxyethyl 3-benzoylamino-3-phenyl-
30 propionate
Column: Chiralcel OJ-R (0.46 cmdx25 cm, available from
Daicel Chemical Industrxiea, Ltd.)
Solvent: hexane/iscpropyl alcohol (=8/2 (volume ratio))
Flow rate: 0.5 mlL/min
35 Temperature: 30°C
Wavelength: 220 nm



Sol vent: acetonitrile/water (=1/9 (volune ratio)) Potassium

di hydr ogen phosphate 40 mmol /L Adjusted to pH 3.5 with phosphoric
acid 25 Flowrate: 0.5 nL/mn Tenperature: 30C Wvel ength: 220 nm
[ 0085] Optically active 2-nethoxyethyl 3-benzoyl am no-3-phenyl- 30
propi onate Columm: Chiralcel QJ-H (0.46 cml'x25 cm available from
Dai cel Chem cal Industries, Ltd.) Solvent: hexane/isopropyl alcohol
(=8/2 (volune ratio)) Flowrate; 0.S M¥4m n 35 Tenperature: 30C
wavel engt h: 220 nm 34 [0086] Al so, physical properties of the
(S)-3-am no- 3{ophenyl propi onic aci d were the sane as those shown in

(R 55 am no- 3- phenylSopPERET e harBeBRE ea e The' [Rbst ammman
Ref er ence examge@ykprqm@@m aEk@imﬂIe théSgamdiesi shobe shown m
(97 o Dterelor A, 34 LY om0, 56,5 e

(R) - 3-am no- 3- pheny pr opi ohat e
to which wat eMerbefYyerded B¢ u?a%w%rehaﬂn&r%@nﬁge(qem tmm|s)amef

ethyl 3- am nas3tiphan \HhodD i ANRd fedehzecBikempietgure) and 10.0 ng of
| i pase (Amano Bbﬁﬁfe PS (trade nane); available from Aldrich)
originated fr(S khol deri a cepacia (Pseudononas is cepacia), and
the m xture wasampiatdai (SeachesBOQE TS)t Beamiesl-phrygyhpxépiamascid

added 18.6 pLah SR L3PhRsRIN. Snohy{LRbpiahesphate buf fer

solution in which mol /L aq %gous otass um hydr oxi de sol uti on was

added to %2 erI/LTQqﬁeBuE‘L t"a§’é’1t AEE PN SdeR pRoepinh waserubadn
to adjust a pbed ddrerrackdt eefe Qdded the waneE lenpreal We eyl bhe

m xture 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 mixcure was added 18.6 uL of 0.2 wmol/I. phosphate
buffer (phosphate buffer solution in which 1 mol/L acqueocus
potagaium 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 undexr stirring at 30°C for 66 hours. 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

25 precipitated as a crystalline solid. After completion of
the reaction, 0.5 mL of acetone wag added to the reaction
mixture and the resulting mixture was filtered to obtain a
mixture containing 68.7 mg (Isolation yileld based on ethyl
3-amino-23-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



was reacted under stirring at 30C for 66 hours. Amano Lipase 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 25 precipitated as a crystalline solid. After
conpletion of the reaction, 0.5 nL of acetone was added to the
reaction mxture and the resulting mxture was filtered to obtain a
m xture containing 68.7 ng (lsolation yi¥ d based on et hyl

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

3- am no- 3- phelayhplom)om'-c(m@hﬂoﬁm}niﬂq:)asephél'ﬂmelpropionate according to

S) - 3- 3-
(S)-3-am no- QEGQX égﬁgid%ghcmgﬁhgrmgﬁhggﬂ éﬁﬁgka %E&k theﬁeof was

(S)-3-am no- 3- f opi onat € accor Snventi onal. anne
and an opti camepaur@c? hhaedsg hbgh paxformanceyl imsiidy Gﬂiﬂ“gﬂa'@@#mnce

l'iquid Chrom%ﬁ%ﬁp@yes3§n"‘§§:€'ﬂcb!§ﬂ§ ﬁmet bsamry AV gL CRAYEY . s%@”

it was 99. 9%e The et % 3-.am_no- ghen ropi onate was | ed

35 ethyl PR)-3-(2- #ftﬁiaﬁna hE) - B e YL @raeeaFdWﬂft@en ’t"h%
conventi onal msamper, and an optical purity thereof was rmeasured by
usi ng high perfphgﬁnce l'iquid chromatography which uses an optically
active col um it was 90.6%e. 5 Incidentally, the E value in
the present rd8siybhcalasongdtions cuwidiighanarfermanice: didnis ophrasrthr gh
performance | ig@dpgychromato- graphy; 10 optically active n-propyl

3- am no- 3- phenyl pr opj onat e cnox25 cm
oval| oo oiBy o Rl G e R BBy S - n S AT PR PLPIR s | ( 1/ 0
(vol une ratiokplukot a&mm d:bhyldrb@eﬁ pndxphatre, L0vaminlbike fbonf\dj ust ed

to pH 3.5 mﬁt@hﬁgg§@gqﬁic agkdy Flow rate: 0.5 nl/mn Tenperature:

300C Wavel en 220 nm 0851
olvent: acetonltrlle/water {=1/9 {(volume ratio))

Potagsium 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
fooa9a]

20 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 alcchol (=9/1 (volume ratio))
Flow rate: 0.5 mlL/min

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

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

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

[0091] .
Example 5 (Syntheses of (S)-3-amino-3-phenylpropionic acid

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

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



20 optically active ethyl 3-(2-furoylam no)-3-phenyl propi onate
Colum: Chiralcel QJ-H (0.46 cnCx25 cm available from Daicel

chem cal industries, Ltd.) Solvent: hexane/isopropyl alcohol (=9/1
(volune ratio)) Flowrate: 0.5 nm/mn 25 Tenperature: 30C

Wavel engt h: 220 urn [0090] Al so, physical properties of the
(S)-3-am no-3- phenyl propionic acid were the sane as those shown in
30 Reference exanple 1, and physical prapgerties of the ethyl

(R) - 3-am no- 3- phenyl propi onate were the sane as those shown in

Ref er ence exan@éxe s%,tu[:ﬁe%] we X adjdeqd 506Sblgflt(fle$1@5mﬁ£1) of ethyl 3-
(S)3amn03 5,1 gnlcacnl% ?f

(R) - 3- ami no- 3% )57%] % 8%#{ RAErRI°IRTS2. Eaﬁ?_mocf WX‘BH'E'"?? nethyt Efhdr to
whi ch wat er ha@r%tab‘éeri'l's&tmax-éwW\/éFea@ddweNOang 14.0xumel ) of
ethyl 3- amn h I %%.féu ) pk. O
surf act ant (Tﬁf%ﬂg %LHJ% E rade nama?)ﬁgin@ ?EE 392@ O Eh%nd t he
mixture was nEPHEE NG MAKERBE, wagy added sl ¢ o mig Pﬁglm"%ﬁ%r@-mg hipesk

;lMOdO nﬁ) of ||P@St&1(aMEiambll3 paf%llBSlét Lase ﬂmhg)aﬁﬁiéﬁm&df o5 )
rNc orig e ram ur ol acCl a seudononas cepaci a
ot Cthe bame “PURHERAERRE cERACT Rt eRiE R b e SEPRr 11 ny
at 30C for 4Qermﬁna§urﬁnanodmlms!exﬁsrwasassMaEﬂl a;hdlga: lﬁisms;pended
state during §he rf%qctmonou@ad %Sﬂotﬂ?ﬁna@éogéev?és @Ibét'amsﬁf}' on,

(S)-3-am no- 3- pheny proglonlc aci d whi IS a
preci pi tat®d & %F"@P?s? pFE UGG ghe ﬂ?%%"rl%nﬁpétﬁ"bw dhet pgogress
reaction, 0. 5ofitief raaetmaﬁ Wes) - 3adaefot D-gHedyl @26b i ol driactiar @h eal

654 ﬁ;“'(T'SBPa%“.% SR Rl ARSI B BT St o
(racem c ni xhils) <oppdefier gh)the. aﬁ?ﬁ’éi@-pr?eﬁym{ar@%lmt@n&cwﬂ and
l'i pase. added to the reaction mixture and the resulting mixture was
15 filtered to obtain a mixture containing 68.4 mg (Isolation
yield based on ethyl 3-amino-3-phenylpropionate (racemic
mixture)=40.0%) of (8)-3-amino-3-phenylpropionic acid and
lipase.
The (S)-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 useg an optically active column, then it was 99.9%ee,
The ethyl (R}-3-amino-3-phenylpropicnate was led to
25 ethyl (R)-3-(2-furoylamino)-3-phenylpropionate according to
the conventional manner, and an optical purity thereof was
measured by using high performance ligquid chromatography
which uses an optiecally active column, then it was 3%6.S5%ee.
Incidentally, the E value in the present reaction was
30 Bleb,
{0092]
Analytical conditions of high perfoxmance ligquid chromato-
graphy;
Optically active n-propyl 3-amino-3-phenylpropionate
35 Column: Chiral CD-Ph (0.46 cmdx25 cm, available from
Shiseido Co., Ltd.}



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 using high perfornmance
| i qui d chromat ography which uses an optically active colum, then it
was 99. 9% e. The ethyl (R)-3-am no-3-phenyl propionate was led to 25
ethyl (R)-3-(2-furoyl am no)-3-phenyl propi onate according to the
conventional manner, and an optical puri3¥y thereof was neasured by
usi ng high performance |iquid chromatography which uses an optically
active coILnnLSOﬂhentitamwtnﬂﬂ&rswbéwa&amcHd&mbak+¢1umdﬁgaﬁlmalue in the

present reaction wag, & con i ons of high
performance liquid ¢ ronato-alhgaﬁéﬁLlSﬁggéyéé & 0 Lpropyl
3- ani no- 3- phenyl pr o BHeRes tQSPﬁxﬁtﬁnﬁltﬂhph©$phqlﬂa1a¢®d46 cmd' x25 cm
avai |l abl e fromio®hiksesdm COmL/kid.) 37 Solvent: acetonitrile/ water
(=1/9 (volgneﬁ%atloé% Potﬁ§5|un1d|hydrogen phosphate 40 mmol /L
Adj ust ed t SPBTRFH pdsphoric acid Flowrate: 0.5 ni/nin 5
Tenper at ur e: ﬁacelﬁﬁgéhengﬂhanZO nm [0093] Optically active ethyl
3-am no- 3-( 2- Qgggxhan1no)-3-phenyl- propi onate 10 Col umm: Chiral cel
QJ-H (0.46 cmXx avai |l able from Daicel Chem cal industries,
Lt d.) Sol vent CPRaRahEY i xBivep prhyl cotagine=3¢ {2 (furiayianine) o3 ypheRydw
rate: 0.5 nL/Pk piengpes ature: 30C 15 Wavel ength: 220 nm [0094]

el

Al'so, phy?bcaCo mgeréhf¥3f%21 Og 65?0 16 cm@ng em, available from
Daicel Chemigal Industries, Ltd.)
Solvent: hexane/isopropyl alcohol (=2/1 (volume ratio))
Flow rate: 0.5 mL/min
Temperature: 30°C
15 Wavelength: 220 nm
{0094)

Also, physical properties of the (8)-3-amino-3-
phenylpropionic acid were the game as those shown in
Reference example 1, and physical properties of the ethyl

20 (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

25 Dbuffer solution in which 0.1 mol/L aqueous disodium
hydrogen phosphate solution was added to 0.1 mol/lL aqueous
potassium dihydrogen phosphate solution t¢ adjust a pH
thereof ta 7.0) was added 5.00 g of lipase (Amano Lipase PS5
{trade name); avalilable from Aldrich) originated from

30 Burkholderia cepacia (Pseudomonas cepacia), and the mixture
was stirred at room temperature. After 30 minutes, the
mixture was filtered under reduced pressure and the
resulting filtrate was lyophilized (freeze dried) to obtain
1.50 g of chemically treated lipase as green powder.

35 [0096])
Example 6 (Synthesis of (8)-3-amino-3-phenylpropionic acid



phenyl propi onic 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 the sane as those shown in

Ref erence exanple 2. [0095] Reference exanple 4 (Chem cal treatnent
of lipase) To 50 mL of 0.1 nol/L phosphate buffer (phosphate 25
buffer solution in which 0.1 nol/L aqueous di sodium hydrogen
phosphate sol ution was added to 0.1 nol/4ds aqueous potassium

di hydrogen phosphate solution to adjust a pH thereof to 7.0) was

added 5.00 g ahdl tew@se ((a‘}rranamLh n%ﬁ 1 i—éﬁ%&l@”fe) avail able from

Al drich) orlglnateggfr05139 g lﬁ I a %gsegdonnnas

cepaci a), and the "B %1 "}try 8“"5 + ¢ eatag Bpd3p

m nutes, the bﬁémmtmnmdf wereraiiaddon mgd({b.e:ds mimeds Use: amy]I he

resulting filt p ﬁﬁé g@bgigﬁﬁkéf(r rﬁﬁ%?ﬁ#gg ?t 1.50 ¢

of chemcally reated T%ﬁ S green p 96 afipl e 6

( Synt hesi s5of di&yomregaufo-e3rphednd drioli bhi @f i b 38 andnthetaipture

\(Aﬁ) ﬁ amt no- ﬁwgbetga{ir&rﬁm&nateioi@ ZTQdﬂﬂ% Qgggﬂmh{,aﬂﬁwe Eeéd&@d
ich water een re adde

ethyl 3- anind?s® p'ﬁ%rfgh‘s &f—”& fated ]rYa&'-éﬁPEe%%&HﬁS@ Prspﬂﬁe%fus

di at onaceous Baféehenorl ek@mPlpl4 oit Wa:teesamandertﬂm:anuxburendvm

i Nt al ned at n30Frd udd1:eb83UA Ll UE a5 aded £,10,0 il the
chem cally treated pase prep ar nce exarer 31
sane t errp}e/? at @ipane aﬁ‘PcP"ﬁ?e Psrﬂ"ﬁﬁ Lﬁ‘é’%ti’-éh caperdedssrate Myrdnga3ocC

for 40 hours. tA8 AsErido,pasg Wahes gbsypeds ald xn&ugesa@lﬁm ,St@yea-

am no-3- pheny FRFAST TR A0, e BEOW Shrepyd o Laaet o (9)°5.
a crystal | i nepsefipitatedeascanptratiadd ivg 8@1@ reaétebrmfﬁ:l&tmtnocbf

acetone was adgdedrd Qi gagt o4 %c@casw@asamdeﬁetaeéyé Lidd@tion
m xture was filtered t yre containin

(Isolatloﬁ y|@FﬁtYﬁﬁuﬁfdbﬁgﬁtﬁ?*éﬁting mixture was fll%er2d7t£n%bta1n a

mixture containing 6€5.7 wmg (Isolation yield based on ethyl
3-amino-3-phenylpropionate {racemic mixture)=40.8%) of (8)-
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 manner, and an optical purity thereof 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-phenylpropionate
35 Column: Chiral CD-Ph (0.46 om®dx25 om, available from
Shiseido Co., Ltd.)



3- am no- 3- phenyl propi onate (racem c m xture)=40.8% of (S)-
3-am no- 3- phenyl propi onic 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 nmanner,
and an optical purity thereof was mneasured by using high performance
| i quid chromat ography which uses an optically active colum, then it
was 99. 9%e. The ethyl (R)-3-am no-3-phexsyl propionate was led to 25
et hyl (R)-3-(2-furoyl am no) - 3- phenyl propi onate according to the
conventional sanveit: aRr@raniopi lémlacRi i(LY/$ he/AQhe VRS idBAasUred by
usi ng high performyg l ui%icgomato ‘g%ﬂ{ which usgs an optically
active colum, then %?5\%/%%“9 i é‘@ge?nﬁ e 90 T’ﬁ‘glfé‘ value in the
present reaction wadjugoedouy pH G087witlAphogphealic casidl ti ons of high
performance | gy d-Ay.0F8EOf, hy; Optically active n-propyl
3- am no- 3- hengﬁoropl onat e %gﬁ%gl um: Chiral CD-Ph (0.46 cnmmx2S cm
avai | abl e ¥r opf™EgHada g é8°C Ltd.) 39 Solvent: acetonitrile/water
(=1/9 (vol unewsedliemgrnPobasshitim di hydr ogen phosphate 40 mmol /L
Adj usted to pg%%wth phosphoric acid Flowrate: 0.5 nL/mn 5
Tenper at ur e: . vel ength: 220 nm (0098] Optically active ethyl
3- (2- f ur oyl anPpi)cad-yhengipe opfitiate (2 Cobtoyiandhol ab epteryllphioplioddte
om(Dx25 cm  availahl enikanmd) R Shegheals lAUSh find- o
Sol vent: hexane/i sopr OB\¥| al cohol (=971 (volume fatio Oow race:
0.5 nmi/m i Tetperdt fMEMLSBE ITRMASTARGt 220 nm 15 [0099]
Solvent: hexane/isopropyl alcohol (=29/1 (volume ratio))
Flow rate: 0.5 mlL/min
Temperature: 30°C
Wavelength: 220 nm
15 [0099]
Also, physical properties of the (5)-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 as those mentioned in
Reference example 2.
[0100]
Example 7 ({(Syntheais 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 ul of a surfactant (Triton X-100
{trade name)} and 18.6 ulL 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-
phenylpropiconic acid which is a product was precipitated ae
35 a crystalline solid. After completion of the reaction, 0.5
ml. of acetone was added to the reaction mixture and the



Al so, physical properties of the (5)-3-am no-3- phenyl propionic acid
were the sanme as those nentioned in Reference exanple 1. Physi cal
properties of the ethyl (R)-3-am no-3- 20 phenyl propi onate were the
sanme as those nentioned in Reference exanple 2. [0100] Exanple 7
(Synthesis of (S)-3-am no-3-phenyl propionic acid and ethyl

(R) - 3-am no- 3- phenyl propi onate) 25 To 2.0 nL of t-butyl methyl ether
to which water had been saturated were gdded 200 ng (1.03 nmol) of
et hyl 3- am no- 3-phenyl propionate (racem c m xture) and 10.0 ng of

the chem cal | yebhiegdf rikiRase VASPAIIRdred RSTANRGE KRR bnrald-
t.he re ult 3 m xture were

the m xture was nt ai ne
added 20 uL ofng &8y q‘é‘lﬁé&?"%ﬁ’r?’bﬁ’lﬁlfobasf r%é’-t%éfhre?)a%&ﬂf“fs 6 UL
of water at tphesphprdpdmmatat ir&cemiancikbhera)douursainag Kepci-athinodsr

stirring at 39&éﬁgi lggggr§Cl¥V %Pw¥¥§aﬁéogress of the reaction,
o c

(S)-3-am no-3 ronrc aci I's a product was
preci pitat®d as 35 Q:rfﬁétakP‘F‘W%R}’Gﬁ}’l@t@rl%@pBe@ddma)fletdmo n-

reaction, 0.5prBpyof (@C%t-(aﬂﬁnwa§ Bl pre i&%ﬂ@%@ﬁlﬂéxéé‘r&eﬁnd
t he 40 resultln? m xtur.e was It%%ed to Ebtaln hure cont ai n-

ing 69.3 ny (F?B ﬁfq%ﬁp%ﬁ @P8n555é31 ﬁneFﬂ§ %ﬂiﬂﬁqagygc ereof was
phenyipropionm&es@redxhn asingt big) pE6thande (1S)xud danhnom&=ography

phenyl pr op' Onuﬁ;aﬁ'&@mnl b§e§§a1% Lfa%écg)céx@m n%énpberwwré&plseebc

acid was led to n- prop henyl pr'opi onate according t
the convéftional @F Y n&R%nﬁiﬂﬂHP@aP PRATYLPrOR&PRRES RS h#éaEGred

by using hi gheaﬁpiO(Wzkmubsimmﬁmabog/néw% bﬁBtUSaE@c@ﬁiing Lo
ce

[
(RS an no- 3 ThReFOT T BRL: nobRdET a1, 87 GRifjal Buritythereot was

(R) - 3- ( 2- f ur oppeasined -132 pisanyl bt@plmmanc@rbﬁmg-dt ghrphatography
conventi onal Gﬁﬂ@ﬁruséy“inaBPQPEA£¥§ d@é&bEYCéﬂﬁﬁ?OEh@ESLtmﬁﬁ§4ﬁﬁ@%€¥
usi ng hi gh_performance chr.omat ogr a ch uses an optically
active coF%nn1 ther;qq;dﬁ&ga%gyoq%gg giug fh the present reaction was
6007.
[o101)
Analytical conditions of high performance liquid chromato-
graphy;
20 Optically active n-propyl 3-amino-3-phenylpropionate
Column: Chiral CD-Ph (0.4€6 cm®x25 cm, available from
Shigeido Co., Ltd.)
Solvent: acetonitrile/water (=1/5 (volume ratio})
Potassium 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
[o102]
30 Optically active ethyl 3-{2-furoylamino)-3-phenylpropionate
Column: Chiralcel 0OJ-H (0.46 cm®x25 cm, available from
Dajcel Chemical Industries, Ltd.)
solvent: hexane/isopropyl alccheol (s%/1 (volume ratio))
Flow rate: 0.5 mL/min
35 Temperature: 30°C
Wavelength: 220 nm



15 Incidentally, the E value in the present reaction was 6007.

[0101) Analytical conditions of high performance |iquid chromato-
graphy; 20 optically active n-propyl 3-am no-3-phenyl propi onate
Colum: Chiral CD-Ph (0.46 crmx25 cm avail able from Shiseido Co.
Ltd.) Solvent: acetonitrile/water (-1/9 (volune ratio)) Potassium

di hydr ogen phosphate 40 mvol /L 25 Adjusted to pH 3.5 wth phosphoric
acid Flowrate: 0.5 nL/mn Tenperature;4I330C Wavel ength: 220 nm
(0102] 30 optically active ethyl 3-(2-furoylam no)-3-phenyl propi onate
Col um: Chiralioeb3XJ-H (0.46 crmx25 cm available from Daicel

Chem cal Industrie td 0 nt.; hexane/i ro | cohol (=911
(vol une ratio)) Fﬁgﬁ#?aPé¥§%#%fﬁf$WFﬁéé%sT%ﬁg%@hﬁ%&ég“%mﬁﬁc'3"

Wavel engt h: 22benydrpiepicdig3he i seereplthei sahe preopdiosieeshodn tive
(S)-3-am no-3 lQRin@Al Cq aCi ; ﬁﬁﬂﬁ h kN
Ref er ence exaReng%i*?/éﬁnegﬁg mgi %aﬁ%%@?%?gg 0 t@%%hgfe@é]%%ﬂ
(R) - 3- ani no- 3EBH@%WWiBGR§FBYM@W&t§aW%§%@é@esﬁévﬁloﬂm shown
Ref er ence exatml ReferdrdkOékampbé ex ence exanple 5 (Synthesis of

3-am no-3-(4-t - propionic acid (racemc mxture)) 10 To 250 niL
of ethanol weré added 50.0 g (0.42 nol) of 4-tolylaldehyde, 47.6 g
(0.46 nol) of Redeernce gROPARdS 6ISYNthgsde. 88 hwimingf 3atworelyh) -

acetate, and pbgplenddi@i¥eSrabéfid &lxkades) stirring and reflux (80
to 900 fgé 7.5 To 250 mL of ethanol were added S50.0 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 reackion mixture was stirred at 0 to
15 5°C for 30 minutes and then filtered to obtain 51.4 ¢
(Isolation yield based on 4-tolylaldehyde: 68.%%) of 3-
amino-3~{4-tolylipropionic acid (racemiec mixture) as white
powder.
Incidentally. physical properties of the 3-amino-3i-
20 (4-tolyl)propionic acid (racemic mixture) were as follows.
[o105}
‘H-NMR (8 (ppm), D,O0+DCLl): 2.30 (8, 3H), 3.04 (dd, 1H,
J=17.1, 6.8Hz), 3.20 (dd, 1H, J=17.1, 7.3Hz), 4.74 (dd4, 1H,
J=7,3, €.8H=2), 7.28 (d, 2H, 8.3Hz2), 7.36 {d, 2H, 8.3Hz)
25 MC-NMR (B (ppm), D,0+DCl): 23.4, 40.7, S4.4, 130.0, 133.0,
135.0, 143.1, 176.3
MS (EI) w/2: 179 (M)
Ms (CI, i-CH,) m/z: 180 (MH")
Elemental analysis; Caled: C, 67.02%; H, 7.31%; N, 7.82%
30 Found: €, &€7.05%; H, 7.40%; N, 7.66%
[010€]
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-aminoc-3-{4-tolyl)proplonic acid (racemic
mixture) synthesized in Reference example 5 and 86.7 g (884



hours. The resulting reaction mxture was stirred at 0 to 15 5C for
30 mnutes and then filtered to obtain 51.4 g (lsolation yield based
on 4-tolylal dehyde: 68.9% of 3- am no-3-(4-tolyl)propionic acid
(racemic mxture) as white powder. Incidentally, physical properties
of the 3-am no-3- 20 (4-tolyl)propionic acid (racem c m xture) were
as follows. [0105] "H-NWR (8 (ppm, D20+DCl): 2.30 (s, 3H, 3.04
(dd, 1H, J=17,1, 6.8Hz), 3.20 (dd, 1H, 4»=17.1, 7.3Hz), 4.74 (dd, 1H,
J=7,3, 6.8Hz), 7.29 (d, 2H, 8.3Hz), 7.36 (d, 2H, 8.3Hz) 25 "C-NWR (8
ﬁ/gp?)El ) Dmo+Dcaa.01 Qeﬁﬂ,c%e.. stuﬁﬂuﬂc 23840, aﬂalsg%& mi.i@ﬁ:é?,waﬂs‘l?telltctéaa 3
z . N ' : ' eqent a
anal ysis; Cal Eﬂge’(c,s%lfrﬁﬁ&) ah,é%%?é?g‘ Rli,ﬁ'?‘:u'SE’Z% Aggeﬁ):o %&1‘3%70%5%
H 7.40% N, thé6veadmiptds] thefehrwrinedexeapt st nilgntraceis aincenhy|
3-am no- 3- (4-, m r T
nol ) of et hanof:g‘l'v\%#)éﬂg eg@?@gecﬁ p?{lé?gh Eg gﬁ&l %)d)ep enbbetde %}'/ﬁ
3- ami no- 3-% 4- RERSPYH SQFLEMI b‘:’%%‘?’ﬁld(er aeém*—éon rﬁ%@dﬂé?ts?rﬂﬁléﬂsﬁ *bd in
Ref erence exaﬁ@&@tfmaraﬁx&ﬁrz o (884 4Pnerimod af, 69%hy&U|af:EEh€e aHiied,

and the m xtu under, stirring at C_for 4 hours. After
conpl etion of ES?V\@? éﬁ Sﬁ vehe aststed; héﬁrg‘é%cttol SHCRARE LTRe Mty
concen- tr at eandnchey qmandedlpygsmﬁrmd Quicdnhidret® agnssiimb
aqueous sodi UHhi"Tﬂ{é)X' Sl?.téP'f’%l&%t%BPadiﬁéstfﬁtQE‘tQ“wéé“%onF:@?E&&

m Xxture to 8.5 acetate and

were added t hapdes TSRO RERS FHRe rﬁ°xPBF% n L3 st HEeot yatht T"I"%Qr was
dried over anhysédus rmgnneanum {sudlatéprépi@rid alkctdat roremitche

filtrate was oREGALYAL8del) gpd&h,fgegus@ﬁ?&rfs UEB149) SR AMALE0 O
(I'solation yie ase am no- propi oni ¢ acl racemc
m xture): 85. @chi%wﬂgeén@#\&@%‘ £88| %/i/‘;tﬁrdopl onat e
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 (@4, 1H, J=7.8, 16.6Hz), 3.26 (dd., 1H, J=6.3,
20 16.6Hz), 4.11-4.18 (m, 24), 4.82 (dd, 1iH, J=6.3, 7.8Hz),
7.35 (d, 2H, J=7.8Bz), 7.42 (4, 2H, JI=8.3Hz)
Bo-NMR (8 (ppm), CDCl,): 16.1, 23.1, 41.1, 54.2, 65.2,
129.9, 132.8, 134.9, 142.9, 174.3
fo108]
25 Example 8 (Synthesis of (5)-3-amino-3-{4-tolyl)propionic
acid and ethyl (R)-3-amino-3-{4-tolyl)propionate)
To 2.5 mL of t-butylmethyl ether to which water had
been saturated wexre 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 pL of water at the same
temperature, and the mixture was reacted under stirring at
35 30°C for 52 hours. Amano Lipase PS was substantially
guspended state during the reaction, and with the progress



(racemc mxture) as colorless liquid. Incidentally, physical
properties of the ethyl 3- 15 am no-3-(4-tolyl)propionate (racemc
m xture) were as follows. [0107] 1H NWR (S (ppnm), CDC13): 1.20 (t,
3H, J=7.3Hz), 2.36 (s, 3H), 3.11 (dd, 1H, J=7.8, 16.6Hz), 3.26 (dd,
1H, J=6.3, 20 16.6Hz), 4.11-4.18 (m 214), 4.82 (dd, 1H, J=6.3,
7.8Hz), 7.35 (d, 2H, J=7.8Hz), 7.42 (d, 2H, J=8.3HZ) "G NWR (S
(ppm, CDC1,) : 16.1, 23.1, 41.1, 54.2, §65.2, 129.9, 132.8, 134.9,
142.9, 174.3 (0108] 25 Exanple 8 (Synthesis of

(S)-3-am no- 30f4tﬁéﬂﬁﬂékQ&99'Oméfkai%H1QOaQQQﬁgﬂpd xo 1onic acid which
(R -3-am no-3;(4-tol glonat 2 of tyl met hyl ether

to which wat et3hAdPr ¥3f P4t ‘\E@F@aaﬁﬂ&j “E}U@tﬁbl{“?e 4sl°3ri’ﬁ’0I) of
et hyl 3- am nat8ex dedmplpitipnopt oried ee@raten .15 mLuae)aombr% w@sng 30

of lipase (A ble f

ori gi nat ed f?%?ngf%rﬁ%l%gerfa ‘(E:gpacnlg%q%)ﬁge%%‘gr%% sB?eﬁh‘&? 6{31Xté’ﬁﬁ iR
m xture wa®s nhihterstedoapbsain onitxte\reregmammgagrrms ung (%o ladden
43.4 L of vvat{m S e ggm&r e S d
under stirri ng 3 BA%OC f?etg 6‘%} ﬁlﬁbAﬁaﬁgQﬁtl@g%g}%%%&w (xRl
substantially ddd 5% af r |3n&“1?<ﬂ% ?e%‘?tttP&H“Bﬁ?PW’PW @ad
progress 43 aﬁdtrmpa&eactl on, (S)-3-am no- 3-phenyl propi oni c aci d

which is a product ugs . gggg%:pé\g_tﬁ% 88 s Mt gl LM"S si)l 1@5. er
conpl etion of the reacti f acetone was et °h
reaction HPxt BFEPIPREG REifowar  neasured: DY cusing Himh) Peré@rwqmt ain a

m xt ure cont aiRyAgd H&dﬁ&tbbs@bﬁylmchyugbd anspd ienl ey hydrive
3amn03(4 L‘XT% l.on % m xt ure) =40. 5% ) of
(S)-3-am no- 3- ? (ig) |oﬁ C aC| ®-and | i pase. when optical
purity of the (S)- :%@menbyla (B t3olapino - 10{prtediyd hpropbonk e vame dsdir ed
by using hi ghypegd@pImaRge 3 -l b Opinth i ABS 05 AR 1Y) SRobE6S N
optically aCtlccordlng to the conventional manner, and an optical purity
thereof was measured by using high performance licuid
chromatography which uses an optically active ¢olumn, then
it was 84.0%ee,
Incidentally, the E value in the present reaction was
20 3454,
[0109]
Analytical conditions of high performance liquid chromato-
graphy;
Optically active 3-amino-3-(4-tolyl)propionic acid
25 Column: Chiral CD-Ph (0.46 cmdx25 cmx2 columns connected,
avallable 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
i0 Flow rate: 0.5 mL/min
Temperature: 30°C
Wavelength: 220 nm
[0110]
Optically active ethyl 3-(2-furoylamino)-3-(4-tolyl)-
35 propionate
Column: Chiralcel OJ-H (0.46 c¢m®x25 cm, available from



columm, then it was 99. 8&ee. The et hyl

(R -3-am no-3-(4-tolyl)propionate was led to ethyl

(R)-3-(2-furoylam no)-3-(4-tolyl)propionate 15 according to the
conventional manner, and an optical purity thereof was neasured by
usi ng high performance liquid chromatography which uses an optically
active colum, then it was 84.0%e. Incidentally, the E value in the
present reaction was 20 3454. [0109] Agalytical conditions of high
performance |iquid chromato- graphy; Optically active

3- ami no- 3- (4- {31 @h@memcxzﬁﬁmr&ésc%m chiral CD-Ph (0.46
cm(Dx25 cnx2 co] utMms connec aval [ abl e from Shiseido Co., Ltd.)

Sol vent: acet oMH&eRY: epﬁé?-@?}’(s"fl?r SBYLyBLEPROL a‘F%}) (varymes giagie) )

di hydr ogen phDBqu&IaQ.eﬁlootTﬂﬂhll:/{mu,Adj usted to pH 3.5 with phosphoric
acid 30 Fl ow Late: Tenperature: 300C V\avel ength: 220 nm
[0110] optica ?’EPEJ& H?S eéﬁlﬁ 3- (2-furoyl ani no) - 3-(4-tol yl)-

pr opi onat & Coni-er@mhra%@Im(l] H (0.46 Cmx2S cm available from 44
Dai cel Chem cgyyqyjdustries, Ltd.) Solvent: hexane/isopropyl alcohol
(=9/1 (vol unme ratlo)l Flow rate: 0.5 nL/mn Tenperature: 30C S
Wavel ength; 220 nmPlEB11BRYHIAY, PERAPRT RS Sfoplet (B ramime-3- (4-
(S) - 3-am no- 3e:ﬁxy1>tpabpﬂ¢ptopam wezei thewesamel e SHOBe 8éhddips.ﬁ shown

Ry Ser oo PEA Bradls Y ST BBty 6 W ol
10 (R)~3-amino- 3 {4~ tolyl)proplonate ware the same as those
shown in Reference example €.
UTILIZABILITY IN INDUSTRY
(0112]
The present invention relates to a process for
15 preparing an optically active ($ or R)-f-amino acid and an
optically active (R or §)-f-amino acid ester from a p-amino
acid ester (racemic mixture) simultaneously. These
optically active f-amino acid and an ester thereof are
useful as a starting material or a gsynthetic intermediate
20 for a physiologically active peptide or lactam series
antibiotics.



shown in Reference exanple 6. UTILIZAHILITY I N I NDUSTRY (0112] The
present invention relates to a process for 15 preparing an optically
active (S or R-p-amno acid and an optically active (Ror S)
-0-amino acid ester froma p-amno acid ester (racem c m xture)

. simul taneously. These optically active A-am no acid and an ester

t hereof are wuseful as a starting matgrial or a synthetic
internmediate 20 for a physiologically active peptide or |actam series
antibiotics. 45 CLAIMS 1. A process for preparing an optically
active (S or R-p-amno acid represented by the forrmula (I1): NH2 0
R * OH wherein Rrepresents an al kyl group having 1 to 10 carbon
atonms which may be substituted by @é@fgen atom a hydroxyl group,
an al koxyt grdup having 1 to 4 car ons, an am no group, a

di al kyt am no group, a cyano group, or a nitro group; an al kenyl
group havilng frotess bOpeparingian aptivaly auive(S. or Rp-dafnsachirtpresthRd bPnea

hal ogen atsemuAqlyydr oxyl group, an al koxyl group having I to 4 carbon
atons, an amno group, a dialkylanmino group, a cyano group or a

nitro group; an al kynyl gr ha@® ng 2 to 10 carbon atonms whi ch may
be substituted by a hal ogen atom fja hydroxy-group, an al koxyl group
having | to 4 carbon ato roup, a dialkylam no group, a
cyano group or a nitro group; a cyel%ﬂl kyl group having 3 to 10

car.bon atons | substitute | group havin 6
carbon ato nswere}l{"agaéééeﬁe'gst mﬁﬁhégﬁ?ya g‘iﬂ%ﬁl 1 tﬁr‘ g/‘-" “é"l W ‘F‘a!ggeou p
having 1 to 4 sebsibnd byathalesen aiem.akiydxyeoamp, maﬁmbxﬁl gkauipdrving 1 group, a
Cyano group Orcahomattins, af amin;grdip, a &ialaylkiino groay) %:E&Mo%oﬂpi& DPhitro

b d b
erjoﬁl};l t ;t ﬁydr o ﬁq‘récf)%ﬂg l%’&iﬁrhab‘i 5 8910 caltdn mm%kox?lm %E%EB;E;?:EEI ;:B

to 10 carbon afo A’i@i"@%‘g‘yt“&ﬁ%&aﬁ% hayngy1 ¢
an aryl oxyl @FWO%a dinlkyleminiolannup) a eyanugrouporamitosdriag; amilkgnyyr oup, a
di al kyl am no grawppaviag2 toakOycarbioh MOmE Which maft be MdEGuISd W:Dhaﬂtﬁgeﬁ atom, a

hal ogenat ed a'h?&i‘l)xﬂ"gw&%an%ﬂcoﬂﬂ?l)@ougrhgﬂgg YR £8rbo mgezmsaﬂﬁl? E)\lil | gd by

an al kyl grou aﬂ( ng. carbon at ag
hal ogen atom an aaﬂ(ox?fm P SURSC FERIP AL ggrugp,@agg Bﬂk ﬂﬂ‘r‘Eha‘éﬁ‘E“"

al kyl enedi oxy 0 carbon atoms which may be substituted by an alkyl group having 1 to 6 carbon

: atoms, a halogen atom, a hydroxyl group, an alkoxyl group having 1 to 4 carbon
atoms, an amino group, a dialkylamino group, a cyano group or a nitro group; an
aralkyl group which may be substituted by an alkyl group having 1 to 10 carbon
atoms, a nifro group, a hydroxyl group, a halogen atom, an alkoxyl group having 1
to 10 carbon atoms, an aralkyloxy! group having 7 to 10 carbon atoms, an aryloxyl
group, an alkoxyalkoxyl group, a monoalkylamino group, a dialkylamino group, an
acylamino group, a cyano group or a halogenated alkyl group; ari aryl group which
may be substituted by an alkyl group having 1 to 4 carbon atoms, a hydroxy} group,
a halogen atom, an alkoxyl group having 2 to 4 carbon atoms, an alkylenedioxy
group, a nitro group, a cyano group or a halogenated alkyl group; or a heteroaryl
group which may be substituted by an alkyl group having 1 to 4 carbon atoms, a
hydroxyl group, 2 halogen atom, an alkoxyl group having 2 to 4 carbon atoms, an
amino group, a nitro group, a cyano group or a halogenated alkyl group, and *
represents an asymmetric carbon atom,

and an optically active (R or S)-B-amino acid ester represented by the formula (III):



group, a nitro group, a cyano group or a hal ogenated al kyl group; or
a heteroaryl group which may be substituted by an al kyl group having
| to 4 carbon atons, a hydroxyl group, a hal ogen atom an al koxyl
group having 2 to 4 carbon atons, an amno group, a nitro group, a
cyano group or a hal ogenated al kyl group, and represents an
asymretric carbon atom and an optically active (R or S)-j3-amno
acid ester represented by the fornmula (11l1): 46 HH2 OR * ORt
wherein R has the sane neani ng as defined above, Rl represents an

al kyl group having 1 to 10 carbon atons which nmay be substituted by
a hal ogen atom a hydroxylpiﬁziz;ﬁi: alkoxykggroup having 1 to 4
carbon atons, a dial kylam no | groufj or a cya group, and *
represents an asynmetric cgetig 0 ORﬁovided that it has a reverse
absol ute configuration to that of the compound of the formula (I1),
whi ch conprises selectively reacting water and one of enantioners of
a p-anino aci d efh@kin R 19PHRSEAS Aeknkhy; ab A hBBYe AR (thpresehiign Miclt! groupR
OR1 wherein R an?zm 1”%%6 tQ&xﬁ&ﬂmecan'n S .qulne%¥abowg whi ch
is aracenic mixture, n the presence of ﬁl%g%%'l?yna OFFRFET: Bne

or gani ¢ sol vent MeEputemsep. B alkerrherowr bayinedon dicatbpmatoms, adiplkylaminet | ¢
hydrocar bon, an gwopreta ayadvygows ardraepresean ar biy@imanccatbokatont) rovidaér ei n
an amount of wat g i fasiGevie dbdofureborfidiPatibl 10t m%,ecq Burh oFBe snuid1€
(3-amino acid esgter which is a racenic mxture. 2. e process
according to Clatm 1, wherein the lipase is originated from

Bur khol der ighicheopweipes selpasively srpeinuovases sad prp) of egantipmers pf oB-aminoasisestdi ng
to C ai m 1 repre2nteivbetheifstmata ()east one salt selected from an inorganic
salt selected from sodi um phosphgte and potassi um phosphate, and an
organic salt selected fromsodi ate, amoni um acet ate and
sodiumcitrate is present in ar systemd 4. The process
according to Claiml or 2, wh i igrise is lyophilized in the
presence of a buffer. 5. The process according to' Claim4, wherein

the buffer is at wheaRr SAR' Mee e saftR hREMRLS asldbSPaLPGIr OUP consi sting
of an aqueoqﬁ s.odi um phos solutio n a ous gota&S| m

hat | )
ABCIEE SECRy Tk e oSt A AR LR s P o ven

phosphat e s0 Jel O
selected from the group consisting of an aliphatic hydrocarbon, an aromatic hydrocarbon,

an ether and a ketone,

wherein an amount of water to be used is 0.5 to 10 mol based on 1 mol of the B-amino acid
ester which is a racemic mixture,

2. The process according to Claim 1, wherein the lipase is originated from Burkholderia
cepacia (Pseudomonas cepacia).

3. The process according to Claim | or 2, wherein at least one salt selected from an inorganic
salt selected from sodium phosphate and potassium phosphate, and an organic salt selected
from sodium acetate, ammonium acetate and sodium citrate is present in a reaction system.

4. The process according to Claim 1 or 2, wherein the lipase is lyophilized in the presence
of a buffer.

5. The process according to~Claim 4, wherein the buffer is at least one buffer selected
from the group consisting of an aqueous sodium phosphate solution, an aqueous potassium
phosphate solution and an aqueous ammonium acetate solution.



47 6. The process according to any one of Clains 1 to 5, wherein Rt
is a nethyl group or ethyl group each of which may have a
substituent(s). 7. The process according to Claim6, wherein R is a
group substituted by a hal ogen atom or an al koxyl group. 8. The
process according to Claim1l, wherein an optically active (S or
R)-p-amino acid represented by the fgrmula (11): NH2 0 an R * OH
wherein R and R have the sane neani ngs as defined above, and *
represents an asymmetric carbon atom and an optically active (R or
S)-(3-amno acid ester represented by the formula (I11): NH 0 (HD R

* ORt wherget i BRgish defin above, *
represent 56 ggeﬁaogzinﬁggrr% wggﬁr{}%ﬁ%g?%m r&?%é%ﬁ%{ngst“f@g’ﬂ%wg% ever se
absol ut e EOWEFQIRS2eh 8 which mpyhave gpubsiiuett@hmound of the formula (11),
produced by the reaction are each isolated fromthe m xture thereof.
9. The pr GCQ‘ﬁprﬂeq’s@ﬁdbﬂﬂlgtt@Cﬁhzﬁismvﬂereiﬂ\'héfs@igfbubQ@bsﬁﬁﬁeid%?:a:hﬁogﬁmtaitaﬁ? (S

or R)-(3- gl kA ster represented by the formul a I's an
optically acti veﬂ(%ou r R-(3-amino acid 2- al koxyethyl ester

represented by the formula (V); NH2 R * O~/ O-R2 Mwherein R has the
same nmeanPnd 15 &m9geTs; asearding tacCiginml 1 whersin ep gpiéicsty) retivariS at R)-B-amgmcoass
and * repf® ?ﬂt%dlﬁ'ﬁh&%ﬁﬂéiﬁc carbon atom 48 10, An optically
active (Ror S)$-amno acid 2xgl koxyethyl ester represented by the

formula (V): N\H R* ~/\/~~R2 Mwhef ei n” R repggsents an al kyl group
having | to 10 carbon atons)ai%;(l{ be substituted by a hal ogen
atom a hydroxyl group, anRal Eo gr&p having 1 to 4 carbon atons,
an am no group, a dialkylam no group, a cyano group, or a nitro

group; an al kenpereds RY4Rd RENAvE thedah Ombii whi £h, may, he
substituted by . a. hailﬁo'?eH@at:omc a ﬁ?é%‘é‘%@f“b%?&%}p%%%‘? k%e%/ef%ésraaup
having | to 4 C&BGR"GFYRE: aiom.

and an optically active (R or 8)-f~amino acid ester represented by the formuta (I11):

wherein R and R have the same meanings as defined 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.

9. Thie process according to Claim 1, wherein the optically active (S or R)-p-amino acid
ester represented by the formula (III) is an optically active (S or R)-B-amino acid 2-
alkoxyethyl ester represented by the formula (V):

NH, O
R % o > O\Rz V)

wherein R has the same meaning as defined in Claim 1, R? represents an alkyl
group, and * represents an asymmetric carbon atom.



an am no group, a dial kylam no group, a cyano group or a nitro group;
an al kynyl group having 2 to 10 carbon atons which may be
substituted by a hal ogen atom a hydroxyl group, an al koxyl group
having 1 to 4 carbon atons, an am no group, a dialkylanm no group, a
cyano group or a nitro group; a cycloal kyl group having 3 to 10
carbon atons which may be substituteggby an al kyl group having 1 to 6
carbon atons, a hal ogen atom a hydroxyl group, an al koxyl group
having 1 to 4 carbon atonms, an am no group, a dial kylam no group, a
cyano group or a nitro group; an aral kyl group which may be

subst i t ut ed Objnapticalik gdtivg (R apS)HEreming add 2-etkody@thyhesteo repadsented byahsi t r o
group, a hysk@adv)group, a halogen atom an al koxyl group having 1
to 10 carbon atons, an aral kyl oxyl group having 7 to 10 carbon

atons, an aryl oxyl group, | xyal koxyl group, a nonoal kyl am no
group, a dialkylam no grodyp, an acylan1no(ghoup a' cyano group or a
hal ogenat ed al kyl grougi %?ay be(Bubstituted by
an al kyl group having 1to 4 ydroxyl group, a

L o0nedt o, ST e A U Aol o BB i e o
al kyl group; or sbsiisited by kaloggn atam, WMYMWW@METPW kavingyl tak
al kyl gr oupI an daghot afofs danCailOgroayg, @ dialkyRmiteireusy 4 cm@gmp,ebr Balwagen .
i tro aroup. a &2 MFOUVWP%“E%Z"“’ E@E% oty
represents an aI w1 gropp. g’%@'ﬁ?"é’ gfaPP °erbe%ﬁtalaﬁ
atom an ammo group, a dialkylamino group, a cyano group or & nitro group, an alkynyl
group having 2 to 10 carbon atoms which may be substituted by a halogen atom, a
hydroxyl group, an alkoxyl group having 1 to 4 carbon atoms, an amino group, a
dialkylamino group, a cyano group or a nitro group; a cycloalkyl group having 3
to 10 carbon atoms which may be substituted by an alky! group having 1 to 6
carbon atoms, a halogen atom, & hydroxyl group, an alkoxyl group having 1 to 4
carbon atoms, an amino group, a dialkylamine group, a cyano group or a nitro
group; an aralkyl group which may be substituted by an alkyl group having 1 to
10 carbon atoms, a nitro group, a hydroxy!l group, a halogen atom, an alkoxyl
group having 1 to 10 carbon atoms, an aralkyloxy! group having 7 to 10 carbon
atoms, an aryloxyl group, an alkoxyalkoxyl group, a monoalkylamino group, a
dialkylamino group, an acylamino group, a cyano group or a halogenated alkyl
group,; an aryl group which may be substituted by an alkyl group having 1 to 4
carbon atoms, a hydroxyl group, a halogen atom, an alkoxyl group having 2 to 4
carbon atorns, an alkyienedioxy group, a nitre group, a cyano group or a
halogenated alkyl group; or a heteroary] group which may be substituted by an
alkyl group having | to 4 carbon atoms, a hydroxyl group, a halogen atom, an
atkoxyl group having 2 to 4 carbon atoms, an amino group, a nitro group, a cyano
group or a halogenated alkyl group, R? represents an alkyl group, and * represents
an asymmetric carbon atom,

car bon at ons,



