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1 DESCRI PTI ON OPTI CALLY ACTI VE 2- ALLYLCARBOXYLI C ACI D
DERI VATI VE AND PROCESS FOR PRODUCI NG THE SAME 5
TECHNI CAL FI ELD The present invention relates to a
novel internediate conpound, nanely a
2-al l yl carboxam de derivative,; and to a process for
producing an optically active 2-allylcarboxylic 10
acid derivative utilizing such internediate. For
exanpl e, an optically apEsgRIRTabhNyl octanoic acid
produci bl e in accordance wth the present invention
is known to serve as an internediate in the
PPOIURLLBNAOT 1Bt RoALLE LLCARBOKIR ICmpCdvie D RIVATdYas dND
LoBUbkLCaL} 3 2). 15 BACKGROUND ART
Eﬁé@%sgngbheggpgﬂggsbt%ng%gggct|on of an optically
active 2-allyloctanoic acid are 1) the process
conprising reacting anrre¢ivaean dgrzerpound of
canphorsultam which is _an optically 20 activ
CompouRe RFERSBFi SBBPBYPRI FRi-GPaNde 2 PRIR r dRiS R diate
tBRppLadyChamelly an2abﬂu@1b@mbmxam1dandanﬂnztrnexﬂdqd to a

d I, el
G5 0Rs<C533! ERER L bYEDh A DS AL ATl PR B .

'auxdldaryvahnphom@u&1amm@r&uqh umﬁagyeﬁlpémac|gogrexample, an
?H: ?L&b(he 4 s ve BLLY %oqrcogéigﬂrc%:ﬁlcgfm 1hnaccordance

ove- nen one roup, followed
radbcthop nesErdo i nVenEA OBl +§/|kwg0(%@@9/®89?35nt%ﬁaedlate
2h the F%@%%&o@lomr Iasslt%c@&té Galdot T@soinvp Pvé B edgpanese

ropynyl octanoi.c acid b r nal crystallization
%Qikﬁ‘d 3 iLCAtY ™ S é‘%?gé](dr?al am ne and reduci ng

t he thus-obtained 30 optlcal i soner (Japanese Koka

Publ i cati on Hei - 08- 2911 RRY hers. However,
there are a nunber of Q %Fens I'n %%?tlng t he

above- KBDWﬂonedthm'@x:’es%Dr( theimtodpriaken 8 op optically active
%ogﬁq@ﬁb@tan01c acid are 1) the process comprising reacting an

octanamide compound of camphorsultam, which is an optically
active compound, with diisopropyllithium amide, then reacting
the product with an allyl halide to introduce an allyl group
diastereoselectively into the octanamide moiety at the position
2 thereof, and eliminating the auxiliary camphorsultam group
usiﬁg a peracid or, alternatively, introducing a propargyl
group in lieu of the above-mentioned allyl group, followed by
reduction thereof to an allyl group (WO 99/58513), and 2) the
process comprising optically resolving racemic
propynyloctanoic acid by fractional crystallization using
optically active phenethylamine and reducing the thus-obtained
optical isomer (Japanese Kokai Publication Hei-08-291106),
among others. '

However, there are a number of problems in putting the
above-mentioned process (1) into practice on a commercial
scale; for example, camphorsultam, which is a very expensive

chiral auxiliary group, is required, the allylation or
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scal e; for exanple, canphorsultam which is a very
expensive 35 chiral auxiliary group, is required, the
allylation or 2 propalgylation reaction is to be
carried out at a very low tenperature of -78C, and
hydrogen peroxide is required to elimnate the
auxi | iary canphorsultam grodp. As for the prior art
process (2), the optical resolution efficiency is |ow

pr@mgﬁléﬁo@bﬁ@a@tnen 1RY ¢RY M Qctanolg B¢k dy Eﬁx' 98-8 1ow

suff|C|entI% op tlcaIéPurlt for use as
Lempeh Hetetit§ aT7$n@erﬁ§§1§W rogefl Rerexidarisarequired to

el:pllliﬂﬁi:da ttheOhukepetirty @ﬁﬁpﬁbﬁs&ﬂ@énﬁ@@bup As for the prior

stalli are requlred Jtabl results
art PR 12 b Shf £8h il ik irn o BN 2nd.
fonrDhﬂ&wmxﬁgtImpn@pyaydoscaa@ad:pnnhieﬂSvﬂmghatb&fﬁitméntly
S re L, Lpv t ensi ve
h“f“ PERRSEPEEL cl o PIERE B VSR b r AR cpt fife Rediate,
da}}atbll@leﬁrd@ bel wga b ALy ezf F@peddftelgn eveh bnafatiangé

cr;&ﬁlfﬁﬁlluﬁdtﬂigar?rﬁﬁ’etﬁgéﬁlrtiﬁarWh'lgzﬂ'f&tr?ewl de?bsﬂh 89805 S J.n a

whi.ch can be, dled ' with ease on an in sca
rediq-ign 4, ive and readily available. As a

result, they have devel oped a.  process for producing

and obtai ning aving a high

optical purity %Hﬁ%%¥ﬁpgi qﬁ%%ffwgg%ﬁi9HV|a novel and

inpdmtamEWinfethedahbwg dirsares ye 2 -@t dtyl eias bokani diee prior
art? YOS DY Uid BALIG K eI KychSRC AR Ol cal L

active SOUI‘CGS a auxi | rary
anﬁﬁ%ﬁ%ﬁﬁﬂQﬂﬁukﬂﬂé@zﬂﬂ%ﬁ@ﬁﬁrﬁpcﬁ#ﬁﬁﬁg@u@:Emm@gsatcaM@ble of

belﬂ@sbhkﬁﬂea dibersetfe 1 R oBl A1 24 Y AW & M 1l P¥h1y those

nmper ature 25 reaction, realizing protective group

5ta§%|1ﬁ‘igngf“‘| teH 16 PyoreFFPE?é‘ﬁt’Sl Vhéﬁ?él cpgir baekandlpd wﬁg ease
on @ iednptatiad :E@&Dé |a@f¢1 arém)ﬁb@ﬂs {Perld FehdaiRestailable.

d yl car boxani de d
B poRsSunhe T ERPUCBRYBa 6T TRESH of FARSRPT chtI B qycing and

obtaining 2-allylcarboxylic acids having a high optical purity
with great efficiency via novel and important intermediates,
nanely 2-allylcarbo:§amide compounds by utilizing very

inexpensive optically active sources as asymmetric auxiliary
groups, stereoselectively allylating carboxylic acids at the
positiqn 2 thereof without utilizing any very low temperature
reaction, realiiing protective group elimination very

efficiently and, further, utilizing an enzymatic reaction.

According to a first aspect, there is provided a 2-
allylcarboxamide derivative compound represented by the

following formula (I):




RLRR1 *Y1 RA*2N-"RB() O wereinR,. R
and R4 each i ndependently represents a substituted or
unsubstituted al kyl group con%gining 1 to 18 carbon
atoms, a substituted or unsuls§tituted aryl group
containing 6 to 20 carbon atons or a substituted or
unsubstituted aral kyl group containing 7 to 20 carbon
atons, R3 represents a substituted or unsubstituted
alkylox rbong ! group Rontaining 2 to 20 carbon

at ons S titut r unsubstituted aryl oxycarbonyl

ing\;eggg;o carbon atons or a

group conta
r unsubdstituted aral k dj)xycarbonyl group

substi t ut ed
cont ai.ni o 20-Bhcpon at ons, *1 and *2 each

i ndi catBs™ tfatythe carRdn aton1narked therewith is an
asymmetric carb@gyjn atom In a second aspect, there is
provided a procgss for producing an optically active
2- aIIyIcarboxyllc acid represented by the foll ow ng

: 65 5 3 wherein R4 represents
_ wheéé’{ st Rt a?“é*dﬁ %aﬁﬁsﬂbg?i’ﬂ}fieat&wmp@ws eofitlad hi hgted
L ox upsg@sjt&tem%almrw@ wesitdd i ady Qr tanﬂ‘bé&kBHﬁe&ltoms,

20 b t
S o R B AT o RO i eshes i g 20

arbpn @tems, srhansubsid tarie s 012 urlitest gt fddtadd Byl group
Conﬁa%ﬂmﬂ@'aﬂgﬂu@&&ﬁ%ﬁa&h&&%ﬂ%thR$§e%QeS %%nnetrlc car bon

a su%s% t’uted %i}: %%surl:;sste;’tuted alkyloxycarbonyl group

| contalnlng 2 to 20 carbon atoms, a substituted or unsubstltﬁted
' aryloxycarbonyl group containing 7 to 20 carbon atoms or a
substituted or unsubstltutedl. aralkyloxycarbonyl group

containing 8 to 20 carbon atoms, and *1 and *2 each indicates

that the carbon atonm marked therewith is an asymmebtric carbon
atom. ' '

In a second aspect, there is provided a process for
producing an optically active Z2~allylcarboxylic acid

represented by the following formula (5);

()
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(a) reacting a carboxam de conpound represented by the
followwng formula (2); 10 RR R sl N (2) 15 R4~ O
wherein Rl, R2 and R4 each independently represents a
substituted or unsubstituted al kyl group containing 1

to 18 carbon atons, 20 a subststuted or unsubstituted

aryl group containing 6 to 20 carbon atons or a
substituted or unsubstituted aral kyl group containing
Fhegein R ar ppheatbhs andbs tifntedaimenshbst i hetedmidyl group

: @b%‘f‘aﬁ[@l@fﬁ_}dl tehet ewhd ho s aac%r@y Jgétﬁleﬁﬁ{%?t%ﬁgé }fﬁtltuted

an organonetal lic_ conpound
éréf&nﬁaaﬂa C%t%%%’ége%ttéﬁ Z%CﬁﬁéOﬂoam%\ OOaC@@jzzstltuted or

\Mﬂl%ﬁlblslt 1|R51tre@p£E§EHy$ @r@h&b%dﬂgﬁﬁr@ 7 btbe Qb%éf%&%toms and

dﬁ g % nt ai q{l to 18 carbon a
Y T B c%fh%%% §s an
E@y@@e¢anbomamhmnsaﬁ@na,substltuted or 30

_unsubshhaghegoﬁbgl§%l .group containing 7 to 20 carbon

atons Ive a aIIyIcarboxan1de derivative
r@pr es§ﬁﬁl§§lﬁ§! ehearbepiagvidey danpmiral (13nr@ferteRbiRxhe

EL11NWE3Yy R rRhR2 S 0 wherein Rl, R2, R4, R5, *1
and *2 are as defined ‘above;, 10 (b) reacting the

derivative (3) mnth a cgnpound represented by the
formul a MORG6

*1 '

/ﬁ]/ )
whereinR?, R? and R* each independently represents a substituted
or unsubstituted alkyl group containing 1 to 18 carbon atoms,
a substituted or unsubstituted aryl group containing 6 to 20

carbon atoms or a substituted or unsubstituted aralkyl group

containing 7 to 20 carbon atoms and *1 indicates that the carbon

- atom marked therewith is an asymmetric carbon atom;

with an organometallic compound and then further with a compound

represented by the formula;

C1COORS®

whereinR® represents a substitutedor unsubstituted alkyl group

containing 1 to 18 carbon atoms, a substituted or unsubstituted

aryl group containing 6 to 20 carbon atoms or a substituted or

unsubstituted aralkyl group containing 7 to 20 carbon atoms:

to give a 2-allylcarboxamide derivative represented by the

following formula (3);
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wherein Mrepresents an al kali netal and R6 represents
a substituted or unsubstituted al kyl group contai ning
1to 20 carbon atonms 15 to give a 2-allylcarboxylic
acid ester derivative represented by the follow ng
formula (4); 20 (4) R4 *2 CO@R6 wherein R4, R6 and *2
are as defined above;, and 25 (c) further hydrol yzing
the derivative (4). The invention also provides a
process for prqducing & 2-allyl carboxam de derivative
repre d dﬁ e f fiomnng formula (6); 30 Rl R2

YN sp O5 wherein R, R2, R' and *1
are as defilned aboye®and *2 indicates that the carbon
at om mar ke vijth is an asymet3)c carbon atom,
whi ch Pri eact F:gasarboxamde compound

repre ' the fo (2) given above with an

organonetal | i cliconpound. In the third aspect, the

-~ invention provdes a process for producing a

2-al Iyl carboxam de derivative represented by the
formula (3) given above, which conprises reacting a

wnmaeuﬁ dr¥emiesatt, ed>pyxt hgngf op ma!ké £8) dgkYBRg2RBNG. ;

: resence of base and furth er with a conpound
By couite i

RY e Ve (Goos thyh raiRP e iLenfesented
bgfthedfabmuéa Morfhe fourth aspect, the invention

fHELDEE ﬁrPngggents an alkali metal and R® represents a
substituted or unsubstituted alkyl group containing 1 te 20
carbon atoms

- to give a 2-allylcarboxylic acid ester derivative represented

by the following formula (4);

F

.
R*” *2 COOR® “

wherein R', R® and *2 are as defined above;,
and |
{c) further hydrolyzing the derivative (4).
The invention also provides'
a process for producing a 2-~allylcarboxamide derivative
represented by the following formula (6};

RL_ _FR?
\|*/1

(6)




a process for producing a 2-allyl carboxam de
~derivative represented by the fornmula (3) given
above, which conprises reacting a carboxam de conmpound
represented by the fornula (2) given above with an
organonetal | i c conpound and further with a conmpound
represented by the fornula;>. ClO00R5 wherein R5 is
as defined above. Disclosed herein is a process for
whereduc Rhg &2,2r* aldy+qar, I i.d ,represented by the
th¢ kﬁw n% Lor muj a (*gl) ;a% ?Eﬁb%ﬂga’&%‘é? e“?‘%‘gﬁ'?bi@da"é:ates
Gef rREd“REPENMnAbY dia Rye exewi thai fyedr agemmentan @farbon
atemsubstituted or unsubstituted al kyl group containing
1 tongC&arg@nr%tons, and * indicates that the carbon
at om marked 6F th&relAT SN AR L3hrtande agdopoundm
‘repregrnésdebyddibiey fidrwer thet2of givahi SB6ONRE ERESL
orf8abhkRe1a i @olnbbl ¢l poxam de derivative represented
- by the follow ng fpormjla(7); 5R7 18 RA N-X"--Y (7)
10 O wherein R4 is as defined hereinabove, R and Re

eachlnephesthisd aspsubst ithut ed Qncynsubsti t.ut ed al kyl
group containing 1 to 18 15 carbon g?%n%fogldes
substituted or unsubstituted aryl group containing 6

to 28 R E™S dtunprodua isupst izt-amgleérbwéiﬁ%;ei g%%%g}ative

reprabkytedr BYP -a@NGERLN] 7,4,0 20 carbon atons an
and B8 e boundlr?llcl)lg&%t h(e3tr) tO- ¥ AReYe g, X

Y .
ol Igpfes’gj SO SFLiNgr apeesssiuid GFhpPebnta?lY the
32 abe)defi above in the presence of a base and further

with a compound represented by the formula;
C1COOR® '

. 5 . . .
whereln R” is as defined above.

In i
the fourth aspect, the invention further provides

| a process for producing a 2-allylcarboxamide derivative

represented by the formula (3) given above,
which comprises reacting a carboxamide compound

represented by the formula (2) given above with an
organometallic compound and further with a compound represented
by the formula; ' '
- C1COOR? '
wherein R® is as defined above.

Disclosed herein is a process for producing a 2-

allylcarboxylic acid represented by the following formula

(8):

8
- R4 COOR?® @

. wherein R! is as defined hereinabove, R’ represents a hydrogen’
atom or a substituted or unsubstituted alkyl group containing
1 to 20 carbon atoms, and * indicates that the carbon atom marked
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20 herei nabove; with a conpound represented by the

formula MOR9 wherein Mrepresents an al kali netal and

RO is as. defined hereinabove and, 25 if necessary,

hydrol yzing the resulting ester. Al so diseclosed herein

is a process for producing af optically active

2-allyl carboxylic acid represented by the formla (5)
th@'wﬁmtab%earﬁ%%@t %TQEA%S caysing an enzyne

our ce having . asynnetrl yS|s activity to act

or, ofita®SLal eddriadxiyia ¢ %ﬁﬁ@fester derivative

r epr\els!’aﬁheibnﬁyrié& E@Eiﬂfltﬂl@lg( 4)2 -0l VEPI RPYExa@de derivative

reégé%gﬁﬁegg I.t.in cally active 35
carggk z%%%? 'P’ PRELAord) “di scl osed -

hereln is a process for producing an optically active

2-al | yhgcarboxylic acid ester represented by the
) glvq@7above 85 whi ch conprises catsing an
enzyne source having asymmetric hydrolysis activity
‘to act onja 2-allyl carbo}ylic a0|g7 ster derivative
repres ~forpulla (4) giv above and
coII&%ting thf unreact ed optically active 10
2-allyl carbox}ylic acih ester. Finally, disclosed
herein is a Zmal |l yl cgy boxam de derivative conpound
represented by the following formula (1); 15 RL R2 Y
(1) R4 *2 N-R3

4
wherein R is as defined hereinabove, R’ and_RBeach.represents

a substituted or unsubstituted alkyl group containing 1 to 18
carbon atoms, a substituted or unsubstituted aryl group
containing 6 to 20 carbon atoms or a substituted or
unsubstituted aralkyl group containing 7 to 20 carbon atoms and
R’ and R® may be bound together to form a ring,' X- represents
C, Sor s(O0), Y fepresents CH, O or NH and * is as defined
hereinabove; |

with a compound represented by the formula MOR®

wherein M represents an alkali metal and R® is as defined
hereinabove

and,

if necessary, hydrolyzing the resulting ester.
A _

Also disclosed herein is a process for producing an

optically active 2-allylcarboxylic acid represented by the

formula (5) glven above,

which comprises causing an enzyme source having
asymmetric hydrolYSLS activity to act on a 2-allylcarboxylic
acild ester derivative represented by the formula (4) given above
and |
' collecting the resulting optically active -
Z2—-allylcarboxylic acid.
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20 0 wherein Rl, R2, R3, R *1 and *2 are as defined
above. DETAI LED DESCRI PTI ON OF THE | NVENTION 25 I n
the follow ng, the invention is described in detail.
First, the 2-allyl carboxam de derivative conpound
represented by the fornula (1) is described. In the
formula, Rl and R2 each indegendently represents an
al kyl group, aryl group or aralkyl group. The alkyl

grou a sub ted oy unsubstituted one
contgPﬁ?ﬁS %518 f%?g?§?3b$§rTlpolfo, nor e

pref erabbyetst £@) mardeniayoan, oﬁWﬂ&alH#LaJﬂﬂve
yl._aro r
2- ?é%g?%§§bdg¥£%% &E utyF§%?OES%IF%gI1 yf ézf)éﬁula (4)
gLl¥eR- BRPYE.group, tert-butyl group, n- pentyl group,
| sopgRiyh @& i¥e 1-AOXY 1 ng 33nIERYRMES 501N% By ving
g

roup s substituted or unsubstitdted one containi
asERECEYC BYaraIaiA Y Gl MDY e LRAE @i, g ke rboxylic
aciﬁeméfivﬁhﬁﬂw rgpﬁéﬁenl:eﬁﬁlﬂ?tﬂné fOFRAUPa (4) given above -
-napht hyl group, 4-nethyl phenyl group,
nethflphenyl group, 2-nmethyl phenyl 5 group,
4- et¢yl phehyhggitdugp urd-estdhg phenyicgildypactive
2-41 11 BRXYBOGINIC YOUP .o St hoxypheny! gr oup,

2- met hoxyphenyl grou 4-ni trophenyl group,
4- pheya Eny@lﬁﬁ 9ped heghiior dphenyl group or

4- brpoephanyl c griosRanThe & Al ¥ 0
?AC un %Igtltut ed o%glg%oéj(g% ‘?‘éﬁ%u TPy ted by

su tute
theZ(fbc(];er%‘fje?gb = 1H?! ‘carbon atons, such as, for

exanpl e, benzyl group, 4 nmet hyl benzyl group,

3- et hyl benzyl g{oup, gethylbenzyl group,

r oup, RS- net hoxybenzyl group
. 1-phenyl et hyl group,
2- phenyl et hy]. group, 15 1- (4- et hyl phenyl ) et hyl
‘ enyl ) et hyl gr(eyp, 3- phenyl propyl

Wy roup. Preferred as R is a
substﬂRuted aryl group containing 6

In particular, phenyl »

group Qra
‘substi Mt ed
to 20 carbon at

wherein R', R?, R?, RY, *1 and *2 are as defined above.

DETAILED DESCRIPTION OF THE INVENTION

In the following, the invention is described in detail.

First, the 2lallylcarboxam1de derivative compound
represented by the forﬁula {1) is described. |

In the formula, R' and R? each independently represents
an alkyl group, aryl group or aralkyl group. The alkyl group
is a substituted or unsubstituted one containing 1 to 18
'(preferably 1 to 10, more preferably 1 to 6) carbon atoms, such
as, for eXample,imethyl group, ethyl grou?, n-propyl group,

 isopropylgroup,nrbutylgioup,isobutylgroup,sec~butylgroup{

tert-butyl group, n-pentyl group, isopentyl group or n-hexyl
group.
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group, 4-nethyl phenyl group, 4-nmethoxyphenyl group, 20
3- net hoxyphenyl group, 4-nitrophenyl group,

4- chl orophenyl group, 4-bronophenyl group, 1-naphthyl
group and 2-naphthyl group are preferred. Preferred
as R2 is a substituted or unsybstituted alkyl group
containing 1 to 18 carbon atons and, in particular,
nmet hyl group is preferred. 25 The conbination of Rl

and RZTHEYahqlr@wb%?fﬁﬁnet@Mbsﬁﬂ%FﬂédL5¥“éh?ubsETtuted one
rbitrarily ed from n 0 ecifica
eﬁ%r%llrlat &d E%Ie% b&FE foeﬁagf% %e Oafg) t %rﬂﬁqli”a?tfl §Hch as,

, 6braaxam1ylegrsmqmalsqRﬂ:u@ndlanthkhhingmm,asl -Rapanthyl group,

h n and an.ara
%r%ﬁ%gggﬁygﬁ%% %ﬁw pré%%rrégﬂg?§§¥ﬁgg o%%1n%t|%tg%#phenyl
Eﬁ@h’-ﬂ: Jredby Loharetihyd pshany | 3 geblupl pHemaphghgip gr oup,

~haphiiyp

LIy OB < s
QKEHporépﬁéﬁﬁy SBOW2, and
Heth)llor@mmﬁs g%z:@wdm mmmmémpn Sombenyl group

as Rl a th Ibenz More preferred
s the s bta Lkl RvET S IR it od SpEuRg L cuted one
genplingngup s IR, (poefidmabrlegl vant 16 praatiegn B4oms, such as,

r e@n aral kyl
LB S38BES Al D, SN B ALY
3n§t@5§1ﬁf P@P@d’lorgé%t Fmathvlhena gl (preder abhyeﬂhtb@ybenzyl
§Roub, mnﬁe&h%fx@b@bizxyll 4o, CALRON, A PhEy tglfé&p

n- prop

or, exanp roup, ethyl roup,
gr BOSRY; §5§y&pﬂroéﬁjc % 3glgcﬁﬁ'oouli’'sobutyI
grdépmedby-liphisyly 1 retiiy 1 tg&fdlﬁ:bﬂtw 4€tﬁé>MDaT>lcqypH@@ﬂfyi ethyl
IS r Qr__n- hex ou e
FOuB, SRR RS otk b i ey S ofroup
cont ai ﬁirﬁéesrted 26 Bbr:e$eatatbhlys’ﬁltlmtd@)or:aﬂlﬂmnbatmﬁﬂted aryl
H%ﬂpaéontEQElﬁﬁaﬁptg 26’ s 1 EEPEEP¥HCQES% 'phenyl

-napht h roup, met h enf1 group

grREPhyH pﬁ‘@ 1@*’@9&1 mmwyl%mﬁhoxmlwwl group,
~ﬁbhhb&@©ﬂﬁhygr%&@mp3 @U@ﬁﬁ¥3¥ﬂ@n§ﬁ(ﬁ%bup, 4-chlorophenyl

4- met hoxyphen 3- net hoxyphenyl~ gr oup,
grﬁgphog E Wép ny group, l-riaphthyl “group and 2-naphthyl
group are preferred. Preferred as R?> is a substituted or
unsubstituted alkyl group contalnlng'l to 18 carbon atoms and,
in partlcular, methyl grocup is preferred.

The combination of R' and R? may be that of any two
substituents arbitrarily selected from among those
specifically enumerated hereinabove. Preferred are the
combination of an aryl group as R' and an alkyl group as R? and
the combination of an aryl group as R! and an aralkyl group as
RZ. More preferred are the combination of phenyl group,

4-methylphenyl group, l-naphthyl group, 2-naphthyl group,

- 4-methoxyphenyl group, 3-methoxyphenyl group, 4-nitrophenyl

group, 4-chlorophenyl group or 4-bromophenyl group as R' and
methyl group as R® and the combination of phenyl group as R'
and 4-methylbenzyl group as R*. More preferred is the
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15 group, 4-nitrophenyl group, 4-phenyl phenyl group,
4- chl orophenyl group or 4-bronophenyl group. The

aral kyl group is a substituted or unsubstituted one
containing 7 to 20 (preferably 7 to 10) carbon atonms,
such as, for exanple, benzyl group, 4-nethylbenzyl
group, 20 3-nethyl benzyl group, 2-nethyl benzyl group,

"4- met hoxybenzyl group, 3-nethoxybenzyl group,

Zométivestjilvenyfl phreony, gzbpheny| Bt MHd efe@Myl group as R?

1- (4- h ,

1 (4 mathoRy phenyY) Ly Bl ats, - BRRRSFBRERyFgPblss! sroue.
@ Y12 gpReRyd hragpi kgl gepures Eﬁmnglkpbsi_&@lp)uL%Sa ﬁlﬁlbstltuted
%Jrkxﬂns%%lﬁﬁth%eﬁf sher ced+as R4 ei”%o ﬂée’ié% a 1%°1 to 10,

nore preferred R3represents rogen

HORA BEFCEEOAY Igrtoup) @rkey| %Irb‘ﬁm(yhl @mu@onrexample,

mtafsaJ@H Y C Ithany g ray ca
%{ i.S éﬁghbst%?u 4 d%%)n %Eﬁ) ti %?é% £§Q§¥$pyl group,
co

o SO o Lo el GBI 2510 RALY rreup, tert-butyl
W@I‘Lmt : lramweﬁuyd B ot b@rsc?iexnisyl sgmcbub @Sorf@lh@%@ﬂpcﬁﬁ@up |
me c n 0 e r ro
n- prgpg %X%g bgko 59?%up,%@§) éh%&?%%r é ridified one
ﬁ¥¥ﬁH%HQi%¢C§r%Qn%ﬂ @ﬁ@m@erahﬂ@b&iybokaaminhqd agomisp, such as,
Q@rséﬁaﬁyla|gﬁﬁﬁﬁﬁng¥h 9r9“ﬂ?pﬁgﬁngﬂ&¥J OXYCaL BR@%&l group,

rou n- pentyl oxycar bony
[ P&’)@;’/’éﬁr HERYP / gr%&%?@?yligr’lwlyl Ps3MTar by thylphenyl

gmr@un@ Thetaybheygar @Q@dp,grm%l&ﬁi%%ﬁ% | yeg ?r

%tltuhed ne cont aj ni 7 to
?“carol?){gﬁ) “BY, gt%lf%?p’s c—ﬁneg%’m‘fﬁ‘ henghfgreup, 2-methoxyphenyl
ghr@mxgd,oﬁy-maltbopyuengrlo lgp:oub,n aphiter wroteat o nyd ok oup,

%@%tﬂa% a
4-meth h gqgg¥bonyl Groiphenyl group.

3-meth hﬁh@ﬁ@lb}( CHIPEmyils agsostituted or unsubstituted one
%UﬁQthHQEGWYE9&MPQ Q%@@réﬁl B to 10) carbon atoms, such as,

eth onyl rou
%Oét ﬁ%a%ﬁz g)?y%‘ééﬁlbgﬁﬂ‘lpko gmnigylbenzyl group,
—methqﬁ%ph@@y|th&@bemﬂeﬂHymﬂbnzyl group, 4-methoxybenzyl
%rg%%28é§%ﬁgﬁé %gg& ﬁ%o&% lJZDmethoxybenzyl group,
Z2-phenylethyl group, 1-(4 -methylphenyl)ethyl group,
1- (4-methoxyphenyl)ethyl group, 3-phenylpropyl group or
2-phenylpropyl group. '
, Among those groups, an alkyl group is preferred as R%,
and n-hexyl group is more preferred.
R? representszihydrogenatom,aﬂlalkyloxycarbonylgroup,
an aryloxycarbonyl group or an aralkyloxycarbonyl group.
The alkyloxycarbonyl group is a substituted or
unsubstituted one containing 2 to 20 (preferably 2 to 11, more

preferably 2 to 7) carbon atoms, such as, for example,

,methyloxycarbonyl group, ethyloxycarbonyl group,

n—propyloxycarbonyl group, isopropyloxycarbonyl group,
n—bptyloxycarbonyl group, isobutyloxycarbonyl group,
sec-butyloxycarbonyl group, tert-butyloxycarbonyl group,
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group, - 4-ni trophenyl oxycar bonyl group,
4- phenyl phenyl oxycar bonyl group,
4- chl or ophenyl oxycar bonyl group or
4- br omophenyl oxycar bonyl group. 15 The
ar al kyl oxycar bonyl groups is agsubstituted or
unsubstituted one containing 8 to 20 (preferably 8 to
11) carbon atons, such as, for exanple,
Bé@?ylltd’)l?@a’ﬁ@@@plﬂygl GIBUD (4 - ity theinzyyl caeprearso I’Moup or
aL%& 13xRLRYIREA: ﬂbr@%y;far bonyl  group,

2- met %Ibenzyloxyca on group, 20
4- met hoR§bBRYYPEXFEEPEHYH IFcoUp,is a substituted or

an@ﬁbBQ&%QQ@%Né@éYﬁ@ﬁﬁﬁﬁ%xl 8P O (preferably 7 to 11) carbon
2- mc,\thox%]]C nzyl oxycar bon group

355HEny ° VIEox Y Oar %ﬁanﬁQﬂyloxycarbonyl group,

2rph@hyhgﬂomwdmbbdmyﬂﬂgﬂiugngﬁhaﬁﬁtﬂ¥ﬁgﬁydéﬁ?o%yl group,
D i oned a _hydr at om

AR R et by GRROaRAT e rbony]

9§QU9&yBo%¥@@N& meumMrarhﬂnymngﬂmmwcarbonyl gr oup

an I y P.5 ref red ar
gth§§bEGQ?QbX9%ﬁg%§?§n. Igggﬁyl gro p an Sy A bony1
9§85%opﬂF@ﬁ§@§Fﬁ@ﬁ?P%$Q%K§ vels yameatr,i ¢ car bon at om

BambeﬂoWtheﬁ&l@&&cﬁ@ﬁ%dﬁﬂEﬁéu 30 1P HR H@%?l rggérbonyl
conflguratl forn1absofute configur at
S Par fy ?ﬁ@pé #ﬁ@ﬁNQ?r On EBW-narked with *2
ﬁayhhavépbehwébfwarﬁomamg&wt Mt ’\cgﬂfafﬁtc%ﬂe@{yl@kﬁarbonyl
r i 0 W, e step of
%Fgaﬁc%%gqlﬁgg% Eﬁgn&bar % g $EOXE- vative of the
fornul§h€3§rb%kyé96VCﬁgbphelcawb@pawudealbub@@ﬁp@&@d or
ﬁﬁshﬁ@tﬁ@ﬁﬁ@ﬁ@nﬁ?kowrhﬁdﬁﬁ §Q§ﬁggﬁﬁyﬁgéﬁﬁfgﬁﬁ%: 1% 2 rpon

then with a chl orocarbonat ester o
PBERSSPER 83 ciPbedXamid ceoMsord opy)catd dpy lu e um

nhmethyebeﬁaﬁilbﬁyl@é@“ﬁ@h@q groudl 2RIV I AR xycarbonyl
% modat i gg g on_b tmeen he correspondln
o8&y Fi YA CRREY, QXEF Xy I95€ Unhydr i de and

&kabtybanbaezydexymaerﬁ31W@r@@paGem@%ﬁ$ﬁybéﬁﬁyﬂdﬂydérbonyl
fog tbe Negll reaction_of the corresponding

g %xan1 e Cco %%hg%ﬁ?ﬁgcar onyl group,
3-phenylpropyloxycarbonyl group or 2- -phenylpropyloxycarbonyl
group. : .

As preferred species, there may be mentioned a hydrogen

atom, phenyloxycarbonyl group, isopropyloxycarbonyl group,
isobutylexycarbonyl group, sec- butyloxycarbonyl group and

tert-butyloxycarbonyl group. More preferred are a hydrogen

atom, phenyloxycarbonyl group and isopropyloxycarbonyl group.

The asymmetric carbon atom marked with *1 may have either
the R-form absolute configuration or the S-form absolute

configuration. Similarly, the asymmetric carbon atom marked

~With *2 may have either the R-form absolute configuration or

the S-form absolute configuration.
Now, the step of producing the Z2-allylcarboxamide
derivative of the formula (3) by reacting the carboxamide
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conpound (2) to be used may be in the formof a
racem c m xture 10 or in an optically active form The
use of an optically active formis preferred. In the
rel evant forrmulas, R and R2 each i ndependently
represents an al kyl group, ﬁ group or aral kyl

group. The alkyl group is a dbstituted or
unsubstituted one containing 15 1 to 18 (preferably 1

E@m%)%aun@éﬁ tﬂf@ffgﬁfﬁi@ilﬂi o] Quq%h %ﬁr%rﬁ%ﬁé‘@an% %ompo‘und and

for exanp e, nmethyl group

dh6ap withs @pﬁ%ﬂ)ﬂrcﬁ?ﬁﬁmnﬁﬁ%m%eﬁm@ﬂihe smmryla CLCOOR® is
gie@ribgec- butyl group, tert-butyl group, n-pentyl

group, . sop entyl gr or . n- hexyl, roup. 20 The aryl

gr oup |b %PP% €§Pt6¥bﬁh%%%¥ﬂF¥gFéé PRRP can be prepared,

domt exahmbe Gyt bhé(hn(m:teﬁfﬂr&bleyicﬁlbﬁ PdwEsr RO 3bPABsponding
%lé(i%o l;u:f Q&l&ﬁ%m&% of%%%&%{}?ur) rbth%cri]gfg(ta ha){']!d graffylamlne

g{e@ﬂmlﬁ]@enlyhlghm readeﬂ.mdme]rqﬂle,gbmupy the N-allylation

4aldibphesy e i Qb r s I{H/:L Wbog{ éompound The
oxyphenyt gro

4- et hoxyphenyl group,
Eomgpﬁg@b%é W qﬂdg@ﬁl mgyrﬁmg rlé)pﬁgﬁyfogm@@ a racemic mixture
érpbﬁrad pbenyk 19r088t i vé- £4WRr ORBRNY LB AW Bhtically active
% ronophen%lgqﬁﬁgp The aral kyl group is a
SAo8t ittubEGS ubstituted one containing 7 to 20
(prefFﬁabtye7rbdeﬁﬁhtc&bh@ﬁlﬁhﬁg&, §?@hRéseac§Olﬁ@@pendently'
e y u 4- met enz
gé%ggsg g’ngg1 g %rfuﬁ%tﬁylbeﬁf9¥ ggSUBthkyl group. The
Qll}ﬁé’tlhgﬁmé@nzyl a @mb@bltgtﬁéthomﬂl‘gﬂbecﬁ one containing
3- E@ﬁ.hoﬁyﬂ_ef@ﬁ’ébﬂy QUL 101 Mé‘ E%Efgwab?;(oy ? carbon atoms,
Qﬁegthyl group, 1- eny ethy
fUCF‘ SAFHENA 1) m@ttﬁyll glalslrgr @Gbyla;lmmy mpmwlyl group,
dsopRodly 125 heny hpbopyil GO, l%%bu%@fgefwﬂ 83 RBbuitV1 group,

in particular,

| %eny?’r g}}oungll‘pl’re{leeBﬁX’r]rygranup}sc”ﬂe%hfﬂroSWBHEWF n-hexyl

group,. 3- net hoxyphenyl group, 4-nitrophenyl group,

- 4-chl Ofﬁehg%h gEﬁHEyIl% br %ﬁ%%rﬁg%éil;ggre(ﬁ?amsu%a& h.}lt'led one

5 group an group ar
containing 6 to 20 (preferably 6 to 10) carbon atoms, such as,

for example, phenyl group, l1-naphthyl group, 2-naphthyl group,
4-methylphenyl group, 3-methylphenyl group, 2-methylphenyl
group, 4-ethylphenyl group, 3-ethylphenyl group,
4-methoxyphenyl group, 3-methoxyphenyl group, 2-methoxyphenyl
group, 4-nitrophenyl group, 4-phenylphenyl group,
4—chlofophenyl group or 4-bromophenyl group.

The aralkyl group is a substituted or unsubstituted one
containing 7 to 20 (preferably 7 to 10) carbon atoms, such as,
for example, benzyl group, 4-methylbenzyl group,
3-methylbenzyl group, Z2-methylbenzyl group, 4-methoxybenzyl
group, 3-methoxybenzyl group, 2-methoxybenzyl group,
l-phenylethyl group, 2-phenylethyl group,
1-(4-methylphenyl)ethyl group, 1-(4-methoxyphenyl)ethyl .
group, 3-phenylpropyl group or 2-phenylpropyl group.



10

i5

20

25

30

35

Preferred as R2 in the fornula (2) are nethyl group,

benzyl group and 4-net hyl benzyl group, and nethyl

group and 4-methyl benzyl group are nore preferred.

The conbination of Rl and R2 may be that of any two

10 substituents arbitrarily sel ected from anong those

specifically enunerated her ei ffbove. Preferred are the

conmbi nation of an aryl group as Rl and an al kyl group

as R2 @rlr@fetrli%cp@@,bkhaitﬂ r oup, As

an aral k oup as R2. Qll?/lbe?fgoﬂlggerrgg g%eal? ag{l %l}oulj and,
&i r BRI L BRRR 1 %eh%Yh9h9h§hyDrgnQup

]ﬂ-‘mﬁﬂﬁdl%ipwp gﬁ)ﬁlﬂ,pmw&tﬁéﬁyphenﬂiWEEBQiSYerHXItrophenyl

%ﬁgﬁﬁgrophe %%%Bl 3M'ﬁgigﬁﬁoﬁgﬁﬁtﬁ§gﬁg§gﬁL9595%1 angaphthyl

lﬂcrra:@m;a]ndg:tm condi pﬁéf@ﬁr@ﬁ phenyl gr OUp

as R1 () Mor e ferre
is theP%%qggﬁgﬁﬁggfbﬁﬂg¥hphen égiéﬁ tﬁﬁﬁ'%ﬁﬁqﬁw benzyl

éP%ﬁﬁ’§§QQﬁ“mQWhXhR?R%W%v%mmumor@mﬁametﬁmlrgpoapeahs
At L @R, gl AFOUR, O ﬁf@:k&lt edroup. The

al kyl qup i $ .a ubstituted or _ynsubstituted one
cont ai % fm%&nf%lfﬁ%éﬁéﬁgbﬁ9d1R?omqm bepghat of any two
mu@fsén&tmjeylus tao:l:fi)ttrcaaﬁblcm S NEB @ ugfb@sama‘aﬁg exanel e,
0 ro roup,

%?o ropyalg“lkgﬁ%g,um J%tlﬁg heg‘f%lufbag)?‘é butp% eIfitgigsl are the
@g&g@aﬂzﬁogr ofipan taryl tg_ncyip agr Bumnd aaeauydylggeupp as R? and
is@PeBhYk ndEQ e ar
sgbst it ut ed O?Huﬁguéb]%t 't teg%rqﬁlpa cg‘nt al% aﬁg aﬂd(yg.ogroup as

et EhIRF B eorad)arar bon aeohinatioh af, phadyflogroup,
@X&@ﬁh@ipﬂ@& | L-anit

Py qyauﬂ; 3 neﬁ%&ﬁﬁﬁenyl g?ﬂ&ﬂ%i group,

t hyl.phen r.ou
Hﬁﬁg%gﬁfllp 2 éf dm@oup, 4-nitrophenyl
Qr@M@ylﬁhehybr@Pﬁﬁmyl éﬂﬁﬁghQ%yﬂhQﬁiﬁu group as R! and

R POMENTT s, 0% BRESHLARE: O ool s seonp ac o
M@hl%ﬁ@iﬁh@ﬁ@len@nfdugrmum-am phdoyé greiprrid ikhehe
Contar o g T rorsr i Srath B 7, SRR FelBies
such a&? e relevan formulas, R? represents an alkyl group,
aryl group or aralkyl group. The alkyl group is a substituted
or unsubstituted one containing 1 to 18 (preferably 1 to 10,
more preferably 1 to 6) carbon atoms, such as, for example,
methyl group, ethyl group, n- propyl group, 1sopropyl group,
n-butyl group, isobutyl group, sec-butyl group, tert-butyl

~group, n-pentyl group, isopentyl group or n-hexyl group.

The aryl group is a substituted or unsubstituted one
containing 6 to 20 (preferably 6 to 10) carbon atoms, such as,
for example, phenyl group, l-naphthyl group, 2-naphthyl group,
4—methylphenyl group, 3-methylphenyl group, 2-methylphenyl

- group, 4-ethylphenyl group, 3-ethylphenyl group,

4—methoxyphenylgroup,3~methoxyphenylgroup,2—methoxyphenyl
group, 4-nitrophenyl group, 4-phenylphenyl group, |
4-chlorophenyl group or 4-bromophenyl group.
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for exanple, benzyl group, 4-nethyl benzyl group,
3-net hyl benzyl group, 2-nethyl benzyl
group, 4- met hoxybenzyl 5 group, 3-mnethoxybenzyl group,
2- met hoxybenzyl group, 2-phenylethyl group, 1-

(4- et hyl phenyl ) ethyl group, 1- (4-nethoxyphenyl)
ethyl group, 3-phenyl propyl gridup or 2-phenyl propyl
group. Anong those, an al kyl group is preferred and

n- hexy‘rhiesaréqlkg‘iggrBﬁgffé r 8, Jhe; 19\?19%§Oneta }ﬁ%&&ﬁ&gted one

conmpound to | udes ~ organo iUm"¢

GP@&@&ﬁ@F&BglGﬁw%%nﬁﬁﬁﬁﬂ%f@mhy'bﬁgaﬁ@magnES®mwntoms, such as,
@@&D@Hﬂa@ﬁalec?f Shig9) CODRAUAYSHBNS 1pp§gﬁyed
esrunrhalr es

(Sert are nore_pre and
];yﬂ SAfHRAI %rm%%hrébﬁﬁévlpaépepr e- maghmsvbenzyl

mumsmeﬁmm@m@mmuw goﬂeeuagybentzg;lbereﬁed

BP0 BB Tl thuFaReratle bl sraueo

1 34nmeé:§10mhmle) afh ¥y hegroappuBdpbénylhecholmykaup or
02bh 2 1ldrd i fr (ﬂ%;a Cl COOR5, RS represents an al kyl

group, aryI roup or aral kyl group. The al kyl group

is a sifen%t Egééeoralﬂrr?sld%]t ignpud isnpregentadniangl h-bexyl is
kS reprafataatian .l to 10, nore preferably 1 to 6)

carbon tons, such for exanple met hyl group
ethyl PSS IBEMSAIIIC FORASLRS OER 0By | U sFdubICIudes

-prlgahy)lllglmum d(ﬁ@huiryis,grc@z_t@anoﬁﬁﬁaggiﬁh @bﬁp@unds and

R e s RO G DR Enp COREET Vim abgiounds axe

9ﬁ§@@ﬂrQQH@ﬁrbHEUtybmaghBBHQMﬁhabld@s@pkﬁﬁﬁfa@nﬁﬂéﬁﬂbd and

;Egggu?gﬁth llﬁyo‘gglglac?%l nap % ?§1§a§P L8arPOEWYlns for the
yi Bﬁeﬁygaep@ggal lﬁegﬁypgﬁgﬂypSQt@m used generally in

8nﬁ3ﬁrb§1hﬁh€ﬂ)ﬂot g@@'épthénei Iy IRheRWe f3 QWA 1.0 to 2.0 moles,

-eth en r hoxyphenyl group

510&& ég)e% ﬁém%g EUEO % ‘P]%??ph@%f/lmob‘?(ﬂfpthe compound of

#hei thoaphdy | (Yr.oup, 4- phenyl phenyl group 35

4-chl of[ﬁptt}?é]%orgr{uﬂ%pcf&oéRbr ?{Holpehpep sel%s an alkyl group, aryl

group or aralkyl group.

The alkyl group is a substituted or unsubstituted one
containing 1 to 18 (preferably 1 to 10, more preferably 1l to
6) carbon atoms, such as, 'for'example, methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group, isobutyl group,
sec-~butyl group, tert-butyl group, n-pentyl group, isopentyl
group or n-hexyl group.

The aryl group is a substituted or unsubstituted one
containing 6 to 20 (preferably 6 to 10) carbon atoms, such as,
for exarrrple, phenyl group, l-naphthyl group, 2-naphthyl group,
4-methylphenyl group, 3-methylphenyl group, Z2-methylphenyl
group, 4-ethylphenyl group, 3-ethylphenyl group,

‘4-methoxyphenyl group, 3—methoxyphenyl group, Z-methoxyphenyl
group, 4-nitrophenyl group, 4-phenylphenyl group,

4-chlorophenyl group or 4-bromophenyl group.
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14 The aral kyl group is a substituted or
unsubstituted one containing 7 to 20 (preferably 7 to
10) carbon atons, such as, for exanple, benzyl group,
4- et hyl benzyl group, 3-nethyl benzyl group,

2- met hyl benzyl group, 4-nethoxé€enzyl 5 group,

3- net hoxybenzyl group, 2-nethoxybenzyl group,

- 3- phenyl propyl group or 2-phenyl propyl group.

Pref errit asaR%ar grplgnyl 9roupsti SOPEQRYY Wt ituted one
[ O%qyat.jyl’lli ro7u§, gﬁc( butﬁl Zg;%oup and tert-butyl group. :
re-cprefer é8 are'Preh§TatBup Thd Y s6pEBRYI atgpmup such as,

1@ Thex arspe, obehhel c@f@tnliﬁpatélbmaahglﬁéﬁﬁggmgroup,
r or a S5 LS not
p%rigl cﬁ; ak?%‘/?gles(%g?%é’edgﬁ?tgﬁggfaazybﬂegﬁ&lpv e83mpRERxyPenzyl
R Rye r3 Tt Bt Yeerz ¢bnpoond, ( 2ymetRoelbeably, grotipl, s
B-Grdh 1 Or 80) £Sq AShp MBL €2 héﬂglﬁ\a?{{ﬁgfﬂngrgﬁ%- The

ng ou r éac

solvent_to be used in carr onis 15
not parti’iETY Fed r PEce®@haRY Ingr B amsaframds eyroup,

wHcduwwl lgraes, asvensetyl agfeeh Lha feactiap 1T§£18up. More

g]i%rfsel[ga e mentioned, for ex nEI e, hexane, gol ene;

ylene, %etarra%y%l?%? a?fm&ﬁ’e?lﬁ@l SgPRePyl group.

tert - bithd metbyl oétl:ftn@rl5 cl;hEbhwr:]e:&boghyﬂéod:orﬁiﬂacﬂ@ﬁ@)ﬁepresented by

I y t . ether. .

e PR e R s tie PLigT S ae s ighegebut should

P51 ehel 9% phanek mede per fiod etdie theactipouh@N@Eer.at Breferably,

tihe irseactd arb W td 4 aLki gy, co s

general |y carried O{Jn%sa%%%gg{%é Ji%og%gp%@é(rgg%?y(%bc

to 90C TP &lFst & beneseghiiah CREY YV 1vigh pugiepbrdicrgetion is

oot bertdatiliaan yt eaperatues Bag dd RMUM o Bft e d WBich will

r 8%%%' 1,C & n%o rrlld used,. is generally 1 hour to .

glfg:a%our s> préf éfea J§ 8 e Ty 168 PHSurdienppay be mentioned,

feacekenphit hetmehkol oeachanal en€) @@@i&ﬂﬁirlofuran, diethyl
I ar[,| t..0Cto 0C, _preferably 10C to

S Yl ging T e St n e ELERF b etgy e ther,

DO aFsy ISP Boligdpendieithon tdineasagbfofngh GOORSEMH) , and

& tieas ion fiRmer altdhi@enel § 59 Ygl hour to 48
hours, _preferably 5 hoursenteo 54%@9#'8#% process

p ;
for pré&u PﬁgtPﬁer86ﬁ569ﬁdt(ﬂE§>ef-’ﬁ§#¢?hethe reaction with the
organometallic compound is generally carried out at 25°C to

100°C, preferably 60°C to 90°C. The reaction time, which may
vary depending on the reaction temperature and the amount of
the organometallic compound used, is generally 1 hour to 24
hours, preferably 5 hours to 10 hours. |

| The reaction with the chlorocarbonate C1COOR® is
generally carried out at 0°C to 100°C, preferably 10°C to 70°C,

-more preferably 20°C to 50°C. The reaction time, which may vary

depending on the usage of C1COOR® and the reaction temperature,
is generally 1 hour to 48 hours, preferably 5 hours to 24 hours.
The process for producing the compound (3} from the
compound (2) can be carried out continuously, as mentioned above.
If necessary, however, the reactions may be carried out each
independently. Thus, it is possible to derive the compound of
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conmpound (2) can be carried out continuously, as

menti oned above. If necessary, however, the reactions
may be carried out each 35 independently. Thus, it is
possi ble to derive the conpound of 15 the formula (6)
fromthe conmpound of the formula (2) by reaction wth
the organonetal |ic conpound, tifen react the conmpound
(6) in the presence of a base and further with the

QQHPPHPﬁuEE ? rokCr ik o L%ﬂ?g%qgﬁg%%rggj) (%ﬁ%ﬁrreactlon

R2, R4 and R5 are as descr hereina
shepphgtneresplipe §@@90§ﬁdprbUan|¥@ﬁ¢méjﬁnnpm@ndnd (6)

(163) thé%&éé@n@@rm@@ngaég) ahd ﬁﬁrt‘i‘?é:c wl%dtﬁ‘ d glCOOR
e 0 E agtlce of the step of deriying t
'%PFPGHF heRS CHHBRURE (6)) 1 sRat b /a8 stk t?e"df aﬁod@scrlbed

Wearedinalichve .base is 10 an al kali netal conpound or an

| kal i | th | k t al
conpoutde AP SRl L B Ghea® Bap Gort STy the compound
dﬁﬁpé@ﬁ@sthargamppunas$2Mnlsaﬂpmwmhmfwmﬂ addird herhe mode of
@r@ﬂld@t@%’ thydrddes .o uﬁ@%x}g&?e ndl kal %Omﬁéd {3Yefrom the

é%)drldes such as _sodi pot assi
GRONER Jif) 15 Shpderdes éﬁécﬁﬂéﬁérﬁé@veandhscduunthe base is

tayﬂawalnSma’@aE mr@é@.ﬁﬁad@r hs atlh@alai'ﬂ@ aﬁ}%ﬁeﬁékﬁl compound.
% @;Pd there may be nentioned suc
org R

SHEC A nerie o dip hdv e i Mebbiened

fmmoﬂhémwctoompodrhﬂs cafm;amﬁbt &@és@iur@%@%%&@and

r ca regQyer raction an or.ganic
orr\ilt‘g%tr’ %&q{s%ulc %La\s'{C S hﬂ&/rai'ccgfs‘a‘t e; thoﬁ@xa Gii metal
Mdﬁéﬁésan@lchfamé@@swrmdm ,prﬂIHISISf_LILlﬁldlj{&ﬂIdlde and lithium
hs@iratied S ce t pgr.ap

gzy’@ BS'%' D ePBEorerELar Sl R At ud M A0 8 e pgg Ferred.
Gnalke)ire gerthampyaforamgonnda tbﬁastmayohermentloned

mMKmUb&gaHQMQQHGSﬂﬂ%Edﬂﬁﬁﬁdﬂdﬁ”ﬁ%'ﬁéﬂ%@ﬁﬁ%ﬁ %ﬁbve
approphggtel i ncreased by crystallization. Fbre
r

di ast er&5Her rRSe X655 108 ¢ QN99WQQQQQIQRk;OH(QﬁﬁRRﬁnd (6)
dhraegdstendoaere dove rsd Wy it rdicASie! QAR aB) 6£@aRUAso1vent

sl 35 ShFOIEEAck AU o dlssterearr L 100
necessary, can be purified and isolated by such a procedure as
chromatography, crystallization or distillation. The
compound (3) or compound {6) is generally formed as a
diastereomer mixture. However, the diastereomeric excess can
be appropriately increased by crystallization. Here, the
diastereomeric excess is defined as follows:

[ (amount of diastereomer A - amount of diastereomer B)/ (amount
of diastereomer A + amount of diastereomer B)] x 100.

The solvent to be used in crystallization is not
particularly restricted but includes, among others, pentane,
hexane,heptane,octane,water,nethanol,ethanol,n—propanol,
isopropanol, n-butanol, isobutanol, tert-butanol, benzene,
xylene, trimethylbenzene, tetrahydrofuran, tetrahydropyran,
1,3~dioxane, 1,4-dioxane, methyl acetate, ethyl acetate,

n—propylacetate,isopropylacetate,nrbutylacetate,isobutyl



10

15

20

25

30

35

30 particularly restricted but includes, anong others,
pent ane, hexane, heptane, octane, water, nethanol,
et hanol , n-propanol, isopropanol, n-butanol,
i sobutanol, tert-butanol, benzene, xylene,
tri met hyl benzene, tetrahydrofuran, tetrahydropyran,
1, 3-di oxane, 1, 4-di oxane, netld acetate, ethyl
acetate, 35 n propyl acetate, isopropyl acetate,
obut acetate, tert-buty

ace I
aealats At BBy I Y e, B ket tertisbuty] nethyl
axttean)| tardelt©nlmﬂm@nlfbmﬂ>ﬁonbﬂfﬂ@nl}btﬁwﬁonﬁ@ﬂ Dag, acetone,

R LI S B O P e T Y o PP RE Gpaee) , an
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detraingda ciie r&ﬁ@&i@foﬂregﬁ%?cgg e 1 e&’e#?rmfned

next step wthout extraction
dehydr aPForeaf b dempFedioh G PecoPRBAEY Ehﬁ gexiTl¢ep without

shap aeft iy duEl NgckBeaggnreund ddlydy
(CE)D(:C%‘ IS . now desgrl bgdgnFn this lt, ﬁ%%rg%ggpggunggtlon and

tﬁlagdﬁ’ d by reacting the conpound (3) with a
conpouﬁderspepsmﬁﬂrmbduciﬂgathkocnmbauﬁﬁfﬁh lfkonR%heFéompound
3, EoP g PESEE Do, DECE AR L T i oo
BYstB3E L 0g ddh e Cloyiooginsli§ 3¢ omt il mi ngmpotnd 2@pridsented by the
(ﬂérrﬁﬁlqrz:\aﬁbﬁﬁl tP@" 1@z, npf earﬂfl q{segﬁgl Is 1dé§c?i?%8r1989elnabove

at ons, suc for exanp g
gr oup, PA- Br ob?/lt]@?oﬁﬁrmul@oﬁ[p@pyl @?@@ﬁﬂafﬂ lb@tlyﬁntloned a
g;mpz,ltlus;@mutoxtl Igfmmstﬁtﬁﬂtéwtatvikﬁr Q}thuptéatEﬁEQ%ﬂxctj 1 to 20
oy oup, Ssec-pen roup and isopen
3%&%@ R0t SE BraR oo r B et nLE orB &) Grartunatobs, such
t agtpdlsﬁp ins:= trioy Je cprcaﬁ;e{ L@ﬁly][\/ltg‘m;e,sag-t—lﬁr@iﬂyl group,
om_ a i t.hi ym.at.o sodi um a
% lpgq %m t g?m%%%g(slog AN Yo % r%%'rl?étfec /?éltynf group,

' Mrr tt‘#éltu@a@é’%mrt HErR@nﬁaﬁoh naic e mmwl tdneoup and

fl%b@'é'lﬁngothatMS@H?Q“&f’ohﬁ EQ‘Fd‘e%rt"{’l Y 548@1?. \'a? a%n[reteferred

anount g@’mt ess 25 than
RSEEYL §EPURpIIS Ot EFRIRTH (3) . V\hen used

[ n Conhln‘@lr@@emﬂsaih ampenti AELAPtadBSSubRas a 1ithium atom,
sodium atom and potassium atom. A sodium atom is preferred.
As for the usage of the compound represented by the formula

MOR®, that compound is generally used in an amount of not less

‘than 1l mole, preferably 1.1 to 3.0moles, per mole of the compound

(3). When used in combination in an amount of not less than
1.0 mole per mole of the compound (3), however, the amount of
MOR® may be 1.0 mole or less per mole of the compound (3). When
R°OH is used, the amount thereof is not less than 1.0 mole per
mole of the compound (3}, without any further particular
restriction. Furthermore, in that case, the amount of MOR® is
preferably 0.01 to 10.0moles, more preferably 0.1 to 3.0 moles,
still more preferably 0.5 to 2.5 moles, per mole of the compound
(3).

-The solvent to be used is not particularly restricted but
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1.0 nmol e per nole of the conpound (3), however, the
anount of MOR6 nay be 1.0 nole or |ess per nole of
the conpound (3) . When R6CH is used, the anount
thereof is not less than 1.0 nole per 30 nole of the
compound (3), w thout any further particul ar
restriction. Furthernore, in tat case, the anount of
MOR6is preferably 0. 01 to 10.0 noles, nore
[tEL Bé@@ o S r
ejf yy th%steowﬁlgh'mlel not%dderé&fea?%%g? \:3}3@ %ﬁ%ctlon

3 5to nol es, per he co
&L\?en*fh%e B@Yﬁ%&qr@lr%}e%a%ﬂlaéiﬂlérﬂqn fedths ebedebuéntioned
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tpmqn@né:hexfyl éﬂaegarteetamhytdsftof&tﬁﬁﬂlroﬂhﬂlhyér@t gFticularly
et riyty] methyl ether, DWMF, DMSO, NWP, and mixtures
of these 5 Anong them hexane and tetrahydrofuran are
parti chibgrrgacpienet sedendhel i gacdimied wgerar abloyc to 50°C
@&rerfleﬂb(llﬂrt -ap°c206 89-80C, Th@rféa?ﬁh v £ Océti“oﬁgzqgrally 0.5

our ours

% tinme is genera
éP Itzg? MGG SHER g 6. gl 1w ter theowast i on,

t he comﬁnandthé) reerEGrGanRe Ml ed) beormed can be
ani ¢_sol vent such as et hyl

n th,an
acetg%% %'b§L%%Eraﬁ§§§ﬂe "HF ATh G 938d.C sPlyeadssyep, as ethyl
asrthse, pipiliiesd:, b)heswfﬁ”e aaqorme;tur@dcﬁ,s if Inecessar¥i can be
iza or . distillation
shsamtensaah, SLYSLALLLEAL) o gt ARLLOU 0 TR 00
Gt RbaEl bkekheni orifhﬁi frepeisisgami xghrer mdghyelnatddinothe next

@eleyjd wathen taee te-RREGEM ,ati © rhec% f e d ec{éiyylréllgat ion or

ound (8) fromthe conpo
ggﬁgﬁrggaonR@ )C8§9ﬁQQQQQ%£Phere|nabove In the

rel eva‘iﬂhefs)teapllc&t‘ d@rlaﬂﬂqé?&rﬁaa%mb%ﬂh%sf?@t)Sf@BmaH% |compound
an _ar

u ont n| Q 18 carpon a
grﬁgugs on‘?éilqen%nr tﬁq% 0" B &tH O S&tds doheéﬁ’-l&la ORS?I In the
g‘ﬁéaﬁaeﬁn@famu&gﬂm 0228 Bar&ach r@é;@f@s@m’dstﬁﬁyamypegroup
E@HEQlBQHthe{%ﬁ% EanER Eg Egrnr% (,jla(ai:r gﬂ:ﬁé}lpef:ﬂntalnlng 6 to

asymmetri € carbon atom nay
carbon atoms or an aralkyl group containing 7 to 20 carbon

atonms and they may be bound together to form a ring. Furthermore,
an asymmetric carbon atom may be contained therein.

The alkyl group is a substituted or unsubstituted one

containing 1 to 18 (preferably 1 to 10, more'pr-eferably 1 to

6) carbon atoms, such as, for example, methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group, iscbutyl group,

sec~butyl group, tert-butyl group, n-pentyl group, isopentyl

group or n-hexyl group.

The aryl group is a substituted or unsubstituted one

containing 6 to 20 (preferably 6 to 10) carbon atoms, such as,

for example, phenyl group, l-naphthyl group, 2-naphthyl group,
4-methylphenyl group, 3-methylphenyl group, 2-methylphenyl
group, 4-ethylphenyl! group, 3-ethylphenyl group,
4-methoxyphenyl group, 3-methoxyphenyl group, 2—methoxyphenle
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The al kyl group is a substituted or unsubstituted one
25 containing 1 to 18 (preferably 1 to 10, nore
preferably 1 to 6) carbon atons, such as, for

exanpl e, nmethyl group, ethyl group, n-propyl group,

i sopropyl group, n-butyl group, isobutyl group,
sec-butyl group, tert-butyl gr¥lp, n-pentyl group,

i sopentyl group or n- hexyl group. 30 The aryl group

I fr Sy ub |t t con ainin 6 to
ék(ﬁ?ef%&%%?éggh@ﬁyﬁ ?P bo% Ego ip?ﬁ@ﬁ agre
eXAipt e opaY] gFeup, o1- ﬁalphomyaphgngmpgraupapht hyI

gr oup, THk 'ﬁt&mﬂyﬂhéaﬁhpgﬂgug #ﬁ%ﬁ%@&e&”m@ Wituted one

t h r - et rou
§O§}e‘iﬁ/¥$ﬁé &y Qrgﬂ I?Ts%f%fr%% Ho&yt@éﬁgl cgrbop,atoms, such as,
fdtetém«wﬂmnybermpupgranppt @omgeh n¥kn81 gLBUB,

sapiomlen o, s plepten e SO

Erac rell @m@w&y@emggrmpd ramuasuhgrbehuy@dgeeap,

al r t carhon, ato
sﬁgj@ﬂmgﬂo‘-’ aérrngzg ﬁi@ﬁ% 2%Pms RO BBNIFoPY]
G oF THR&QK%H%QP@#O@EOHQ nethylbenzyl gr oup

4- met hQXNb@BéE'th{‘@W al?t-:ir@Gt E%ygﬁﬁ]ﬁé{ %}e%‘fper, the compound

0 roup, phenylet
%ﬁgﬁé yﬁ% ‘&f!dﬁ upS R BRSO pM grE@#ﬂQWlng‘formula (9);
2- phenyl propyl group. 10 In cases where R and RB are
bound together, the d of the formula (7) is
represented by the ing formula (9) ; Rl12 R11
R13 15 R4|§§5X O 2Qgor the follow ng
; 3

y N\x P 9)
[
; or the following formula (10);
R
R10
(10)

wherein R', X, Y and * are as defined hereinabove and R'?, R,
R*?, R, R and R'S each independently represents a substituted
or unsubstituted alkyl group containing 1 to 18 carbon atoms,
a substituted or unsubstituted aryl group containing 6 to 20
carbon atoms or a substituted or unsubstituted aralkyl group
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25 R1I5 RIO R4 Y \X/Y (10) O O 30 wherein R4, X, Y
and * are as defined herei nabove and R10, R11l, R12,
R13, R14 and R S each independently represents a
substituted or unsubstituted al kyl group containing 1
to 18 carbon atons, a substituted or unsubstituted
aryl group containing 6 to 20 135 carbon atons or a
substituted or unsubstituted aral kyl group 19

conftaiting 77 1t 20 AL alPgR, Preferred as R7 is

1- phenyl e oup_having the (R or (S) absolute
confi g Fﬁggﬁe%PFléf%r Fé‘dlaé’hRBY hyeaypugrivupinande (R) or

{Soprbpyllugeoupnfighifathenf.or PrkaEs &) 26N @.@@C&ﬂ@%yl group
nﬁﬁa%%%’a%ﬁ’c rSuor S (O , and Y represents , 0
ni%s Preferred as X, and oxygen is
pr ef er Aadths Yormlﬂg (M)t heof osmal a1 MOR Itelpe{e@;embe S or
i 0 mgr, 2@ ubsti t.ut ed.
BREN!, agd 2 Iglftgg(?ﬁltgr%ﬁ) NRL (Ea]i}@mi Jtsop§6eferred as X,

unsubstltuted oup’ contalnlng
EpFe P&YARTY 16 tFéfelf@rﬁﬁaiéiq)rﬁéf erably 1 to 6) carbon

at ons, A%@*l@%hefﬂfrﬁm gLt %@me%ﬁ?ﬂmd a hydrogen

g58HPo =3 PP EECUP.o | SORTORY] griﬂ%palkwér grpupytontaining
grta:u@o fp:p@flé:yébgy Qupo lﬁe%@ﬁ@t@&le&&%{lﬁyﬁlﬁ@o 6§@:B%@>B{1l5atoms,
oup an e I ou ar e

%Pg errégggge%?fyf“eﬁﬁé’& }r-%ulﬂmeg: %E?Ill%dn —Rropyl group,
EEpPESENMLsIBrLR klabutwét@iowpomsosumﬂylagr@éﬂn tsblcumutyl group,
abem-bu% 0 ss A sodium atom i
brel B but il YRR TR AS LS e A L BB i

FOPRE tWdr #P 4P MORINGIRg @é?@éfrrameﬂtheernpaEmChm&uml gfoup are
pet fkessd, hamdl n!éltlhgzl g%Q)u?}f efsel\r/r\ﬁé}_lé/ ;;lr%f_% 0 nol es,

en

erein R9

per }ge of the co ﬂlaaf
i s ot herr THEP T e h mEdrol ﬁﬁﬁmorﬁi‘?h af 2 afthAaum atonm,
ebdnom késm thapotalsimie aﬂ'_e:fm ole s@ﬁ:uh'i’tﬁ a%%ﬁpqléngareferred

I(2¢,§ Rgmfé’ffthet@&&e"‘"{%te 8ompound rgpresentecq%y the formula

MOR lS generally used in an amount of not less than 1 nmole,
preferably 1.1 to 3.0 moles, per mole of the compound (7). When
R°0OH (wherein R® is other than H) is used in combination in an
amount of not less than 1.0 mole per mole of the compound (7},
however, the amount of MOR’ may be 1.0 mole or less per mole
of the compound (7). When R°OH is used, the amount thereof is
not less than 1.0 mole, without any further particular
restriction. Furthermore, in that case, the amount of MOR’ is
preferably 0.01 to 10.0 moles, more preferably 0.1 to 3.0 moles,
still more preferably 0.5 to 2.5 moles, per mole of the compound
(7).

When R®> in MOR® is a hydrogen atom, it is generally possible
to carry out the reaction in the presence of hydrogen peroxide
according to need and, in this case, the compound (8) formed
is a2-allylcarboxylic acid represented by the formula (5) given
hereinabove. When R® is other than a hydrogen atom, the

compound (8) formed is a 2-allylcarboxylic acid ester
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of the compound (7). Wien ROCH i s used, the anount

thereof is 25 not less than 1.0 nole, w thout any

further particular restriction. Furthernore, in that

case, the anobunt of MOR9is preferably 0.01 to 10.0

nol es, nore preferably 0.1 to 3. O noles, still nore

preferably 0.5 to 2.5 nol es, d@% nol e of the conpound

(7). 30 Wien RO in MOR9 is a hydrogen atom it is

gt d it RO SSE b y t .t r Lon. in th

presence of ﬁ?ér&ﬁznf€€§§£%dégya %ggaiﬁgg 68%883eangwhen the

i AR s %T%g%%%mxm}q aekddestgera(4), this may be

2cat eyt tost X ydhes cagird SRMESRNA 1%, the-f l2 43y (5) by
rogen

I ei_nabove. en RO is qgther 'than a hy
g'{ygcfﬂn’b]tyﬂsg%gcggﬁgwd f)g}et?%r meéth g hydrogen péroxide is used,
2teild ylscapbdxyeheratig estar aAdburtepreagdt BesHWHNL 1.0 mole,

B fffiréﬁéraaﬂl@ lg.i(?’% I'S%fgwiorl %g\r/%lfjf)g%tqflﬁt %: ryggl{%t tloS 3% moles,

al 1yl carboxyl ic acid es
S &3 led afo MG -correspondi ng 2-al | yl carboxylic acid

(5) by Thléygw{réﬁhst@%%%géﬁﬁé 88@ ¢ gazit‘ir@g:o%ecr}icted but

peroxide is %&fd’ 5 this Is use ener%
AROURE 38 AbithossswWiphah i lg Refe veyrsfler abEgct.the bnvention.
Shuwm| eherrpia ypbef eeaklivnkdl e 30498Les, +oP I -

%ﬁogtﬁg}ﬁgpe %ohvent tol g useé IS notlgngPc%F3?F¥fentloned
restficted but C My e dng er tHohYirefu@nd dietthyl ether,
&@rérdaity laffeddty t hetHawemion. DMIO, Ties, AH@rSifdY HS1vents

loaed o o i Nt | d ROCH,
: R Qaed .o f DC‘A%jQZ!It 'HQH;é ot%fat r\a/%eil%?g#:f?egf%rr&dem hexane and

hexane, tol uene, Xxylene, te
defErhydrefiunan.y | inmantiater, DVF, DVMSO, NWP, and

m xed FakveRhSticaANDS theseyo °
i %@E%%%h%({:ﬁ%?é& OCHt iar’]c %U C to 50°C,

ur an,

Pr ef d ot
, B%%tfieer &%ﬂf@gq%ﬁggfgﬁgg ot hes reHwrixn - iver isedenstally 0.5

apur2@C vd MAUrs prafeatating y WG 30C. 1 Fheeaction
hour to 24 hours, preferably 1

hour ¢ BT PR etIFs £ SRR s o0 SRRSTING he oA @) be
FeFREGrednbeext paovboRdy byh ext ragidrdin: Wclikedt QLEBANLS ethyl
ggﬁgr@@%ﬁz 'j&%!i}g.l%ﬁleegtezﬁsé%ra)}"?eo g}ﬁ%gtglteer‘ atr%,ueinf ’nehceé(sasnaerlg,r can be
purified by such a procedure as chromatography, crystallization
or distillation. The reaction mixture may be used in the next
step without extraction, if necessary after dehydration or
dehydration and concentration.

Finally, the step of producing the compound (5) from the
compound (4) is described. R* and R® are as described
hereinabove. 1In this step, any of those methods generally used
in hydrolyzing esters can be employed without any particular
restriction. More preferably, however, the compound (4) is
stereoselectively hydrolyzed using an enzyme source capable of
asymmetrically hydrolyzing the same to give a product improved
in optical purity. The compound (4) to be used may be either
a racemic mixture or an optically active form.

The enzyme source is not particularly restricted but may

be any one capable of stereoselectively hydrolyzing the ester




10

15

20

25

30

35

purified by such a procedure as chromat ography,
crystallization or distillation. The reaction m xture
may be used in the next step without extraction, if
necessary after dehydration or dehydration and
concentration. 25 Finally, thg,step of producing the
conpound (5) fromthe corrpoun%l (4) is described. R4
and R6 are as described hereinabove. In this step,
apyeby ohoskenevhpdangenanal | yhusedzyha {M?,r @layzi ng
® . he_ ! d wi thoyt any particular
g O BB XL P el iorns
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Briectwrdtinasn e, apélTalbioAgs| VEehablyaTh ﬁg‘f}ﬁé@& SQurce

€

i rticularl estricted but nay any “dne
gca}gb S CRE Seo%%lt’&?@%?%”ﬁ?ﬁr ol yzi ng the ester
: More spec2finmiléyy lﬂéntlﬂ@ncr@eﬁ@‘ﬁi@ﬂaﬁé_)oflg}%yme sources

FRW D .pccoorgani.smderived, animl | _
cel | - deri égd@gfldﬁﬁ'gn%%g%ﬁt}g&,i Sandine 1gpedivtiical Fandida
= épgrmabecmcggi@rxe;gm;;z,yﬁa;nimﬁacgséﬂgimggfdb]fd ®Hhuginosa,
MICOHOREG AR S MR rONAH VS, i QIS nalada, .. .

dg#m col a I%/Ucoru, Psgu%lncgls%’ %%%%%?nas Sp., Rhizopus

SURRdi FBhZSP S IRIREsHEs, Blemsemd morRodditniousa,
CSatohemonycopsing  0UHEHHAS RPN MOIE, SACLASLSALLY.
rom

of.enzyne sour ces erive

' b d
e@%#‘ggc’gﬁ ar g?rﬁ?é,gac&ﬁ&ilda JaGd1anamsorGsli skl en@spora,
Teythpdpacen, cCaadida bugq&achﬂaﬁcﬁ@rﬁ_cﬁ%euﬁk%rgﬂxﬁm.
onobnas

| ) i h .” MU ’ P
anugpROSe, %re?(g@n% e?eJ o Z%%@E?%sgﬁg%%refr?uincludes not

o%fg.{,@;%ﬁggéseazmﬁat apt @ébbﬁlr@mqmsy i f keS8 whes and
IOUBLAL ) SIPCORECES LS SRR ARl o
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omsmrrief golefd® derLidr] Nghydes PAL 1ike.

The hydrolysis reaction using the enzyme source mentioned
above may be carried out in water or in a mixed solvent composed
of water and an organic solvent. The organic solvent to be used
in admixture with water is, for. example, methanol, ethanol,
propanol, acetone, dioxane, tetrahydrofuran, toluene or ethyl
acetate. The substrate compound (4) or compound (8) is used
in an amount wit_hin the range of 0.1 to 50% by weight on the
reaction mixture basis, and the enzyme source is used in an
amount of 0.01 to 500% by weight based on the substrate, although
the amount thereof may depend on the mode of utilization thereof.
The enzyme source may be added either all at once at the start
of the reaction or in divided portions. Similarly, the
substrate compound (4) or compound (8) may be added either all
at once at the start of the r'eaction or in divided portions.

The temperature at which the enzyme scurce is to act on
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only purified enzynes but al so roughly purified
enzynes and mcrobial cells, and the |ike.
Furthernore, the enzynme or mcrobial cells may be
i mmobi lized on an inorganic carrier, 20 organic
pol ynmer carrier, and/or the |like. The hydrolysis
reaction using the enzyme sour@e nentioned above may
be carried out in water or in a mxed sol vent conposed
a T, r nlc sol ven
e e P P ar0 o RS r3Rpim Ly 25 wo
e Fanéind eEyassipes g oemadropeet bee, o fli bkanenzyme.

t et r ahydeopuran, th &l tene: fbn ety rAGet e e Ig;%ly w1th1n the
or conpound (8) is use

substrate_conp
A095 O BhEe L he W%ﬁ%ep%%f%rab%b w0k by g grRngsn ohé to 8.
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0] 0 0 Wwel ase on
S eTTE, CEPh Rbh g S R B CHorssh oy “aBsEge nay be
@@edherwo@lbt@fnatweiat.l arbmfliéeeoiolut'lhm SRR sSQUpEEsphate
R £ %%@e%ee'lf HORLS AL o tac{ecirheaseJ] with the

reaction or I VI degl &%lons S|n1lar
Qﬁﬁgt’-’reé'tseogo‘h%%ﬂ%ﬁ%%o%rlrtémmsm)wﬁw bas abieleyl as the pH
&latl lner 1%| Mlt@tlnoﬂﬁ% %bé*@—r%@tffor?éd tﬂ?ef@?f%aoﬁaﬂée Mo pH
divid rt|gﬂst he tenperature at whic

0

&f7 L 28 AR BRARD Of WP HbY+ e Il value may be
puaehelaabjeyi 2@ t20 GGt elew@]f Haldeqtt® ad@Gi@df an
gﬁ%eﬁ%@e%glﬁ@l_@%cﬂ?%ﬁFrt of the enzyne. The pH of

X

e reaction mxture 1s pre ably wwthin the range

- of 3 t&fter crmntzeleptrmzepdbtlyewe@ldtnomhetmamgﬁe@fct&d@ptically

F d
gcgégﬁs@i%;%ﬂtﬁ?cgﬂtlg bk'%daﬁlﬁgﬁlfrpci Eq‘na;}g bt dgglaﬁy% by adiusting
otiesHERGM-eRrBoHANESNRY %%fiU@éhﬂba}ﬁhKBGﬁddntu@mythareto of

buf bguesak UébDﬁt§éﬁho§Sa1@ Phasphaten Buf L6k i MBYnb8roxide and
decreased with the progress

o%%Fﬁgz}gg 8n°Fﬁa§&ﬁep aldes. 2AsOFgRpigs sphEeph such as
e@hyal seetstw, t herahlke caboveuspat i ORedepr ekera88ion with the

PR BrBEe o e SOREoHE, PR Sat SaUSHEER thodhl abdic pr
Qﬁeqddﬂélaﬂdtham¢Uﬂ:qﬂnmaqusmu$unﬂlﬁs(Hulmufmb acid and
akkahkted with such an organic solvent as ethyl acetate, hexane

or toluene, where-upon the optically active compound (5), which
is the hydrolysis product, can be isolated. Furthermore, each

- compound can be purified by distillation, silica gel column

chromatography, and the like.

BEST MODES FOR CARRYING OUT THE INVENTION
The following examples illustrate the present invention
in further detail. These are, hdwever, by no means limitative
of the scope of the invention.

(Preparation Example 1)
(R) -N-Octanoyl-1-phenylethylamine
A solution of 50.0 g (412.6 mmol) of
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After conpletion of the reaction, the unreacted
optically 15 active conpound (4) or conpound (8) may
be isolated by adjusting the reaction mxture to an
al kal i ne pH by addition thereto of an aqueous
solution of an alkali such as sodi um hydroxi de and
extracting the organi c phase W h an organi c sol vent
such as ethyI acet ate, hexane or toluene. After
brac o) n ase ue
gﬁésg Fgggl égﬂﬁg%%%eggﬁd%§ g 3 4{%d?t$%$f}h%Feto
6Fl&ﬁhé{éaa11§1ﬁchna%5%mk Qi *@:Ohueueafms cextledcted Wi t And 73.85
@up‘lp5§n9 QneEAN 6fs@&ﬁﬁﬂ&yﬁ%}ﬁtcn:yldé%ﬁtsaé&de(ﬁ]%%%%& ?9 S:hereto

| uene, ere-upon the optically active conpoun
& cpwpe ﬁélﬁ%%l YR 2 beLeR, e tsadtssitaties. allowed to

Eubth@materomdén%%mw&@LCQM@@rsﬁ)ur "IfHeegeQ}ﬁtlon mixture
i on, S|I|ca nato rap y, and

t|II
Pad' Pl Bl e o e AR R B S RE RN CRerminated
Piye afiglitdwinn g fe &P ks oifl LGSt h&ﬁ&obh&ol&liesa&tld The toluene
t r h sgear howeve
NS00 s<HRo L B8R lol ] 0TBB0SF Y Pur INRHE: povucion
Pﬁr gggpg{nl ]@)ﬁdg@,}@ge qx)d drled over anhydrous sodium sulfate.
(I‘R)a MoQeAcOWad HIREN il 14| Ner e S%rﬁiefﬁ{%am L0 Qe was

mmpl ). of 23 (R) - 1-phen ne and
h}a%g&%&f%z%é' KOO o?huter@ﬁhybgﬁrilﬁed. K980 il (87%) of the
takueneowpsunwonl ed to 0C, and 73.85 g (453.9 nnDI) of

comi orants; QT 485, PPERL CTEAE: 16n YRe 41 Tohed 12,

fe28- Br-88eén, aiHr odm4fertper 28 ure=f Br 1 3Hdjours.61He 64 (m, 2H),

reactlon was t er minat ed fion o

hifdr odhP8ri’c 34cil®, THB tol uene phase was separ at ed,
washed with 300 m of a 10% aqueous sol ution of
igFlun1h drOX|de nd dried over anhydrous sodi um

PREEFTLEOTREIR Gt W8 Then distilled off, and
t he re@hdueomlafSunqﬂajtlvéxatl@ﬂTablléphr@ueﬂ-@ldﬁ)ﬁ/ﬁ%ed in the same

ﬁQhﬂEQGQsl%nS%r%p% %0; of ﬂ%am title conpound.

peagtien sixtyre ; ‘@aﬁzﬁgagy gg!qedllllo 28’8‘1#—[@;2? %ggﬁ (brs,
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1H NWMR (400 MHz, CDC13) 5 0.87 (t, 3H, J = 7.3 Hz),
1.26-1.29 (m 8H), 1.48 (d, 3H J =7.1 Hz), 1.61-1.64
(m 2H), 15 2.17 (t, 2H, J = 7.3 Hz), 5.15 (g, 1H, J
= 7.1 Hz), 5.64 (brs, 1H), 7.28-7.36 (m 5H).
(Preparation Exanples 2 to 5) The conmpounds given in
Table 1 were obtained in the ¢4me 20 nmnner as in
Preparation Exanple 1. 25 30 35 24 Table 1

ﬁgg@@r qtl on Yield Exarrpl e Compound M'H NWR (400 M,
O—0-84{0 3 H--J=7 3 Hz) 1 26-1.30 (m._811)

E 3hy s °"“7Ht ' Gompourd, 3 H 37098] H2) | hlidk hob wz 2001
Z), 2015 3 H), CI 21952z b s—3-79—
5. 89 ,] J= 1]=6.8 Hz)),, 5.70 (bt bosrk b HIr, 126130 m 21D, 146
6. 85-6%8 2%7 7&3%63@3{:: 61(1,0}1:1—7tz)215
Ove 0.466 1. -1 T 4
B n. C7l | 1 H) %.7 WT’ ﬁggg‘”'”“
. 2,17 (s, 3|H), 5.08 (m 1 H),
5. 82-5. 7] B6.89 [m 3 H) 7. 21- 719
m | H) J=73 Hags, 3. P31 dn, 265-1(30Vm, 3 1), 1.96
8 H, 4.6 . 6% (P @ . =71 8, 1. B-18 4w, 2 H), 2.17-2.32
p.12-2. 1] [ sgﬁﬂ} Udyiaiufyesissr S hoiaiy
a, | H (m 4 | g™ (m
7 - H1b
0.86 (¢ 3 H, =73 Hz), 123-1.26 (m, 8 H), 1.60
-1.63 (m, 2 6), 1.67 (d, 2 H, J=6.6 Hz), 2.12-2.17
4 98 [, 2H), 5.62 (brs, L H), 5.95 (q, 1 H, 6.6 Hz),
7.44.7,56 (m, 4 H), 7.79-7.88 (m, 2 H), 8.09 (d,
1'H,J-8.1 Hy).
0.87 (3 H, J=73 Hz), 1.231.29 (m, 8 H), 1.51-
1.57 (m, 2 H), 2.11 (¢, 2 H, 1=7.3 Hz), 2.29 (s,
5 96 [3IH)3.003,12(m, 2 H), 5.27 (. 1 H, =73 Hp),
5.65 (brs, 1 H), 6.94 (d, 2 B, J=8.1 Hz), 7.03 (d,
2H, J-8)) Hz), 7.26-7.32 (m, 5 H).

(Preparation Example 6)
(R) ~-N-Octanoyl~-l-phenylethylamine

Octanoic anhydride (5.58 g, 20. 6 mmol} was added dropwise
to a solution of 2.75 g (22.7 mmol) of (R)-l-phenylethylamine
and 2.09 g (20.6 mmol) of triethylamine in 35 ml of toluene at
room temperature. The reaction was allowed to proceed for 18
hours and then the reaction was terminated by addition of 20
ml of 10% hydrochloric acid. The toluene phase was separated,
washed with two 30-ml portions of 10% sodium hydroxide and dried
over anhydrous sodium sulfate. After removal of the solvent
by distillation, the residue was quantitated by HPLC. Thus was
obtained 4.55 g (89%) of the title compound.

{Preparation Example 7)
(R) -N-Allyl-N-octanoyl-l-phenylethylamine
Sodium hydride {(60%) (0.65 g, 16.3 mmol) was washed with
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OPh 0.87 (t, 3 H J=73 Hz), 1.23129 (m 8 H), 1.51-
1.57 (m 2 H, 2. 11 (t, 2 H 1=7.3 Hz). 2.29 (s, 2
5.27 1 H HzX 5 n-CGHs N\ 96 5.3 (btsal H), 6.94 (4
2 H J(8.1 H), 7.03 d, 211, J=8.1 Hz), 7.26-7.32 (m
5 M 20 (Preparation Exan'ple 6)

(R) - N-Cct anoyl - 1- phenyl et hyl affi‘fne Qctanoi ¢ anhydri de

(5.58 g, 20.6mmol) was added dropwi se to a sol ution of

% ﬁ? oftrlethlamneln uene at
§ roo %e\“’ﬁ?ﬁr@ d?ﬁ‘ear STl R-108wed (% 1 mmol) of
mRmeHedcftamolz&—hewmr@*ldaﬂmhrm@e r6aql AN YASTHE, and 1.96 g
%m3n gd,b i 1 0 of 10% hydrochl oric

'%‘1‘ %’/ g jng%léo%“i Se?fé‘?aﬁké‘ﬂ readdpedwist allowed to
P\mCsednﬁtpnoomohsmpéraﬁ%:soﬂonm hysli 0 6irds &mlféndr lanTO C for

V hy fter renp
Loast YRS P IO A SRS S oo
godmidead éﬂer-qﬁwm@o FRusl wes i cebtabhed %MBBydrb88%ric acid

0b thertby! e RATMOHA:hd Rrenar At on fanple ?_L mlxture was
anoyl -I phenyl et hyl'am née % 8dTt

%?éFP&EeEiewgﬁ( Dgel T heXang| Thgaoraaghiedphith @85 washed
whtbea 26 tnilr g105d inam®o0fs bexamne oand rtHei SYSRERIEHd And dried

?,,t 5 anaiesle B oy St e an den

S‘@ﬁ.l']:p“’i offid 1TIe6 @esmedspnnﬁuttof«aal wtlm@m &,a silica

| 2h¥5e9202&l7 ARk bhnaf o @R}xe;{a&rée%ﬂdegﬁrrtn Q}lgﬁofﬁ”% 1299 ml of

' @8@ EBQufnﬁaCtTl‘?@sV\Qésabbwggﬁge 073 gfof g78%qfogt o O%E&UIJ:S-L.tle

rrBer ature for hour 3t
BPPEREL i on ni xture was cool ed to roomterrperature

and ad’dﬁdmttom@am@ 26pal )ofal@mo?& g M - z),
?yggoi Eﬁ t aaﬁ gSthere% term nat € the' reactlon

sdPt Mg S het dr t r'aCt édl Wiadh 306410168 (m, 2H),
ReRanet, Pie drgahiTHphase.ves3vwashed, 2H), 4.96-5.08 (m, 2H),
5.55-5.62 (m, 1H), 6.12 (g, 1H, T= 7.1 Hz}), 7.23-7.36 (m, 5H).

(Preparation Examples 8 to 11)

The compounds given in Table 2 were obtained in the same
manner as in Preparation Example 7.
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10 with a saturated aqueous sol ution of sodium
chloride and dried over anhydrous sodium sul fate, and
the solvent was then distilled off. The desired
product was purified on a silica gel colum. Thus was
obtained 7.59 g (94% of the title conpound. 15
"H NVR (400 MHz, CDC13) 6 0.87Ht, 3H, J = 7.3 Hz),
1.28-1.30 (m 8H), 1.48 (d, 3H J = 7.1 Hz), 1.61-1.68
@g}g %H)Z, 2.81 (t, 2H, J = 7.3 Hz), 3.58-3.74 (m 2H),
8508 (m 2H). 5.55-5.62 (m 1H). 6.12 (g, 1H J

Drepay a'i“lﬂ 7.23- don%@uMn 5H) . | 2eldPf epar ai,| gy S |
: Eﬂﬁ"’lﬂp& )
:Egglag!pll) The L,unpUUlluo U' e (%S e—2-Mere-o m_ngug___

n the sane nnerf as in Preparati 28)23% 1.45
B0  35_26 Bﬁq ‘Rreparatiof Yiel j(d,zliqgah%[;ﬁ) Egrm; é,gﬁfn"w_
0 I—ﬁNIIIF?’t"f’rO\i)KRE, @ O (.880 E@(@mma:liz.)(:naz(nmx,sﬁﬂ?i49esu
[.28-1.30 (mx8_H), 1 (d, 1217, B), 626,10 (m, 84-6.39
1.57-1.69 (m 3 H). 2. M| CAS a@‘-%“h’rmcfrﬁ”'?z%
8. 374.09[(r5 Hp 4.96-5.13 (nf 2 M| 5 B7-6.
), 6.84{6. 89 !lolve m 2 H,.T 21-7 % A\&" 3}3“5&;‘;{‘
. 84-0q8T 255g o 35(:1 ¢, £703.80
=6. 1. . 3
I
3

@i 4 HY) 5.07 m&lhﬂﬂ},lssss 69(m,
‘7@@068002!“-@116 s 0
1('\ n I D_ 85_ () 88

0.85-0.88 (m, 3 H), 1.26-129 (m, 8 H), 1.43-
1.70 (m, $ H), 2.29 (1, 2 H, J=1.5 H2), 2.58-
3.61 (m, 2 H), 4.76-4.80 (m, 2 H), 5.10-5.18
(m, 1 H), 6.69-6.74 (m, 1 K}, 7.44-7.55 (m,
4 H), 7.80-7.86 (m, 2 H), $.01-8.03 (m, 1 H).

0.87 (t, 3 H, J=7.3 Hz), 1.23-1.26 (m, 8 H),
1.50 (t, 2 H, J=6.8 Hz), 1.56-1.58 (m, 2 H),
217 (L, 2 H, J=7.1 Hz), 2.27 (s, 3 H), 3.22-
3.30 (m, 2 H), 3.61-3.79 (m, 2 H), 4.84-4.95
(m, 2H), 6.22 (1, | H, J=8.1 Hz), 7.04-7.23
{m, 4 H), 7.28-7.40 (m, 5 H).

(Preparation Example 12)
(R)-N-Allyl-N-octanoyl—-1- phenylethylamlne

A solution of 10.0 g (40.0 mmol) of
_(R)~N—octanoyl—1—phenylethylaminej1120nﬂ.oftoluene,and9.90
g (80.0 mmol) of allyl bromide were added to a suspension of
3.20 g (80.0 mmol) of sodium hydride (60%) in 74 ml of toluene,
and the reaction was allowed to proceed at 100°C for 6 hours.
The reaction mixture was cooled to room temperature and added
dropwise to 80 ml of ice~cooled 1 N hydrochloric acid to thereby
terminate the reaction. The resulting mixture was extracted
with three 30-ml portions of hexane. The organic phase was
washed with 50 ml of water and then dried over anhydrous sodium
sulfate, and the solvent was distilled off. The residue was

quan_ti_tated by HPLC. Thus was obtained 9.87 g (86%) of the title
compound. '
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10 n-C7H "N 1 \ 93 3.61 (r i4 H), 4.76-4.80 ( 2K

5.10-5.18 (m 1 H), 6.69-6.74 (i | H), 7.44-7.55 (m

4 H, 7.80-7.86 (ni. 2 H), 8.01-8.03 (m | H 15 O e6
2

3 H,

1.50 (t, 2 H, J ), 1.56-1.58 (m 2 H), 11
n.p*{~ N3\ 94 t, 2 H %=7.1 Hz), 2.27 (s, 3
H, 3.22- \J 3.3 2 H, 3.61-3.79 (m 2 H),
4i8449% 1 (m 2 H), 6.22 (I, 11-1, J=S.| Hz),
7.04-7.23 4 , 7.28-7.40 (m 5 H. 20 (Preparation
é%dmﬁiégﬂﬁlliﬂ%c$@a@Y¥lth@b%@hbythylpménylethylanine
A sol uttioon o140 (A0 H, | ) g ®f
((g))-_i\t_oclt aglg_)%-l -é)hen | Oze?hwaﬁ%éoi%m%b) nffof
R VT YR e afgol{laolop%%:r}e‘éhyéﬁmynebmnﬁd@ meéref
&myﬂénanwagn&ﬂﬁ&@deppW%ZQSGBa%O?glQg@ug ﬂﬁgh%th

u r | . ol uene, an e
ft%gjé:t {Eﬁ%adggfrésg% e dd -4 T 0BE #eAm ¢ qRARTR ture and,

8 i
/| 0.87 (t, 3 H J=7.3 Hz), 1.23-1.26 (m 8 H), Ix' |
=6.8 Hz
2.17 (

(m

- Biié eregompde tiiont ofethasaddit edn} otlieore i et aldy 811lowed to

@ | t m i.ce-coqled 1 N .
%’igr oy b e g e ) At B oRBTe Rl oM Qs isoeact ion,
FHE Feetlt PRIV S%ete amasddrerdicordl 36 twi RAOtY e 1 N aqueous

BQdab dpatriens: afd f&ﬂ%%‘iﬁ-ic@%a@ﬁ‘ﬂan&‘ﬁepgg§§&‘gﬁﬁg mixture was

hed,wi t h. 50 0 ter and then drie

\é?j‘%ﬁ%ﬁg iR %LPng]i‘%%a%ﬁd Abthg|aztRn imdayer was washed
wilshi 1D@dnbfdL aThetue§tduea8%?§ou§L@{]mh%_f?f%moﬁ%ﬁ- chloride
%%HZEM@§é§gﬁé%£€€?ge§ uéhér r dd%e&fﬁ%egsufz tgogﬁﬁﬁ”és.o g ot
ERFFRIE2 PRt aflbyl yridehempldetdty lward nerr 1o &l by column
88l bia®8 g9t 2l Bndst ! : = 1p:
RO P Rt e 01 o
8 dénd Wad dted s sEHBRD m 30820) nwbl ) of
Nef(t(Rhulylaragnesitdnal 1001 -G ok, 6ty Bhm i 9OM
t enper af L aag 0 ﬁ%ter conpl etion O t%e addi ti on,
t he reacﬁﬁ@% Q0 M pnefltds) © 0.83-0.87 (m, 3H), 1.18-1.23
(m, 8H), 1.42-1.50 {(m, 4H), 1.52-1.59 (m, 1H), 2.01-2.06 {(m,
1H), 2.14-2.21 {m, 1H), 2.33-2.41 (m, 1H), 4.94-5.20 (m, 3H),
5.60-5.81 (m, 1H), 7.23-7.33 (m, 5H).

(Examples 2 to 7)

The compounds given in Table 3 were obtained.in'the same
manner as in Example 1.
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(R)FZ-4dll yg_UL. culuyl
i;OOMHzcu. 83-0.87 (m 3H6 1.18-
H), 21]45. Myl 1ITHR- 1| B9 2kyisks)] 2.1 }_E
m 20 (m 1H| 2882 41 (m
- 4-94-512 0-5.81 [m 1H),723733(m
$H) . (X The conpoundg givegn in Table 3
\er e zol

proceed at 700C for 6 hours. After conpletion of the
reaction, the reaction m xture was added dropwi se to
240 m of 1 N aqueous 10 hydrochloric acid on an ice
bath. The resulting m xture was extracted with 300 ni
of hexane, and the organic |ayer was washed w th 100
m of a saturated aqueous sol uffon of sodi um chl oride
and then concentrated under reduced pressure to give

2153%91@ pf a crude product. The crude product was
HH | } \: r\r\l H 1'-_\ hr ('\Hal (1"1r ﬁnh\/ on Q| I | ca Gel

!U A\ d o
Qexa et hd‘%"ﬂ%%&%} g})ez Sl &ent ?Dlas lr(e,%ma:ll:s. 1 ‘%Ng\dz([sm/ﬂ MHz, CDXCly)
Ij 4= pllcn :rg?q{l:y': A FIe—-——]:-H-—NP

30 35 @ d(oa'%; n@m@; @%Qu?ﬁa&%ﬁ

_ast d 400 [VHz CDC14) rgtio) O c6H a

$6 As descri ed 5 2HlI \ THE [1S, 2R): (1 $128 Zm}lﬂi.fm?*md%m
EX&ITH| E‘ = 0 H[P. 72 3 e ﬁkk)b 5.13 (m, ZH),

] .
Hexane '2R) ) “HAExp f lia! :g - g_;gf;;gm-;ﬁggﬁgﬁ(ﬁ;g,_m

‘ 30 0.82:0.86 (m, 3 ), 1.20-1.45 m, B ), 1.43-
5 g et rie P i
- . v m, 4 3. N

Toluene OR'S; ;2(;R’2R) 4.93-5.12 (m, 3 H), 5.68-5.76 (oa, 1 H), 5.98

6.10 {m, 1 H), 6.77(d, 1 H, ]=7.) Hz), 6.85-
6.90 (m, 2 H),721-7.24 (m, 1 H).

o 60 ?.m.sss(m 3 Hj, 115-1.36 (m, 8 H), 1.60-
.75 (m, 5 H}, 1.98-2.04 (o, 1 H), 2.16-2.18
§ nCatyy, " Tol (13,2R*) : (15,28%) |(m, 1 1), 2.28-2.38 (m, 1 E_ 5.00-5.08(m,
H oluene =72:28 2 H). 5.72-5.76 (m, 1 H), 5.93-5.95 (m, 1 1),
S : 7.45-7.51 (m, 4 H), 7.79-7.86 (m, 2 1), 8.09

8.1 (m, 1 H),

o /?-\/O/ ‘ 81 0.3;4}11.)39 (m, 3 H), 1.14-1.20 (m, 5 H), 1.59
e A ] (. 3H), 1.99-2.26 (m, 2 KD, 2.29 (S, 3 1),
7 N Toluene | (1S2R*):(15,25%)] 2.56-3.00 (m, 1 ), 3.01-3.1t (m, 1 H), 487
S =85:15 -4.98 (n, 2 H), 5.26-5.31 (m, 1 H), 5.47-5.57
(m, 1), 5.66-5.67 (m, 1 H), 6,96-7.05 ¢m,

41, 7.247.52 (m, SH).

(Example 8)
N—(Z—Allyloctanoyl)—(R)~1—(3—methoxyphenyl)ethylamine
diastereomer purification

n—Pentane (25 ml) was added to 1.0 g of an
N—(2—allyloctanoyl)—(R)—l—(3"methoxyphenyl)ethylamine
diastereomernﬁxture((1R,28):(1R,2R)==77:23),andthen&xture
was warmed to 40°C and then allowed to cool slowly to room

temperature. The crystalline precipitate was collected by

lfiltration. Thus was obtained 0.47 g (58% recovery upon

recrystallization, diastereomer ratio {1R,25) : {1R,2R) = 94:6)

‘of the title compound.

(Example 9)
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82:18 10 77 0.860.88(m 3x), 1. 21-1. 26(nBro. (45- "~ (46
(m3.), 1.5 (m212 2-234 -176(m (25.), HIy\%~~
(1R 2%); (IR 2R) (m35.)13.79 3 14 3 ( 4 \ ou. Tol uene
=81:19 5.59-5.61 IC | 5.7 iiHz)iy(a~2H,J 7.3 Hz)
0.82-0.86 (M3 H). 1.20-1.45 (m8 H), 1.43- . ~'45. 80
1.45 (m 4 11),1.53-1.62 (mI1 49, 2.10-2.18 =7 5\
~+~ Toluene (1R : (1R2R) 4.93-5.12 . 1(ma3H), s6e5. 6(m

(2- 7 64,10 677 d1l1H 7=7.1
)2 By bR s oLy S T T ™ 60
d489Le¢ha'ép(nmnaflm)etwllaann@6d(asBemomeﬁo;aumf5c(amlsn
), 1 8802000 (M k) 4 1&ﬁic?ec1-8t pwe%e%flzgzm) :
0 M |

Eﬁz@lzlﬁr%t??%’lﬁg ksnh H? elsylg?,?s 95 (m 1 H).
7(%&e]:h@]kj}_a(hl@%{ﬂ)etrﬂyﬂeﬁnﬂn@%M@ﬁéx%@l@@r m?x%ﬁﬁ'éo

: *95 X
%JTéI)S’, 2%_ 39_(3_82% ( %? ’g.b]zdg]—k San mt(tne?t' @esFﬁ»‘lg}gJ_pn at 50°¢C,
2001l pfllekaps . Was 4d8ed, =88;tl5%e ﬁrmsﬁlﬁhngﬁaﬁﬁt%regga(ﬁhllowed

1 5. T n 1
k7 ohoT EaG i fo by TendOLbEREe (1 9ddulde A,
PE)@élﬁcﬁ)ll ag)e was collected by flltratlon to give 0.40 g of
Nri2tAlllsyl(qesaney) ):- (), 2,3 -”@570?‘y40|'3qny| A%%‘E}Sh%m MCm1) was

g\giaigbiaféefg}le%ner gﬁ:ua;l,:?f Io%attall(;lrt]edn:aﬁcein E?PtEI(' %15188011112101’1 at 50°¢C,
NO(12t @t lyémmam%d »dOBY, 1a1(uggfﬁi B@éﬁﬂ!ﬁ@ﬂ?'ﬂﬁ%@‘ifé‘@a@eallowed
| astere ure =

%E)%l %q%t(d&:g?e roo&%lﬁ’%ﬁj % 91‘6%3 an&'%tehé:l?yﬁqa&\/%é'dlef 0
M@Plﬁll@\mt? Voas o St e@imerat uretidhetcisteabl ineg of white

iR kate sua | n, .Thus was
o(b al;%é—%;» (9: 2§e%g>éfl% %cﬁ? réé%%é@éiflzatlon,

(Example 10)
N—ISopropyloxycarbonyl—N— (2-allyloctanoyl)-(R)-1—
phenylethylamine -

To a solution of 40.0 g (0.14 mol) of
(R) —N-allyl-N-octanoyl-l-phenylethylamine in 400 ml of
toluene was added dropwise 105 ml (0.17 mol) of
tert-butylmagnesium chloride (1.6 M) at room Lemperature, and
the reaction was allowed to proceed at 70°C for 6 hours. The
reaction mixture was cooled to room temperature and, then, 51.0
g {(0.42 mol) of isopropyl chlorocarbonaté was added, and the
reaction was allowed to proceed at room temperature for 15 hours.
After completion of the reaction, the reaction mixture was added
dropwise to 170 ml of a 1 N aqueous solution of hydrochloric
acid in an ice bath. The reaction mixture was extracted with
400 ml of hexane, and the organic layer was washed with 100 ml
of a saturated aqueous solution of sodium chloride and then
concentrated under reduced pressure to give 52.1 g of a crude

product. The crude product was purified by column
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recrystallization, diastereoner ratio (1R 2S) : (1R
2R) = 94:6) of the title conpound. 35 (Exanple 9) 29
N-(2- Al lyl octanoyl)-(S)-1-phenyl -

(4- et hyl phenyl ) et hyl ami ne di astereoner purification

Acetone (6 m) was added to 1.0 g of an
N-(2-al |yl oct anoyl )-(S)-l-pherﬁpl -2- 5
(4- et hyl phenyl ) et hyl am ne di ast ereoner m xture

kS0 z(e!p%;?%*n) sT83c3: 1417) gQ%neaégﬁ?ﬁdéééP'f%' OMo:1 to.

at, 50& of hexane was a e resu
Eieufe - Mgoa Fofed: t 1o Copsrouicoarya p@lp@dmss oil (yield 788

tcenparaatasi®r The iof ysime) isme ]@r@ﬁ) p4=t abeo

col | ect fi |on v of 1 crystals
( (1S, %MX hg ﬁ% Cés g403)72 %\E‘et 8He @4=ni’y3 Hz)
Was$2-ddded (g BIEB,dry]sﬁ alds th,amed andz) aft ere 1. 20 (m, 8H)

[ ut f de

ﬁhg%sjésﬂzfﬂn 3§2fure§a/ag1 g? (S Eﬁrﬂ)t ovzf@tﬁad% &SQM Wt gHY . 3.58
ridomHenperatwd 81 Tive éHyst@%ﬂ@ pﬁe(au,peﬂatew\aa—?? (m, 1H),
cQldgect. e b(yﬂflllgratjogb_tpﬁgiv g of white 15
crystals (25% recovery upon recryst a1 [ization,
(1S,2R*):(1S,2S*) = 99.3:0.7). (Exanple 10)

NE@Qmﬂmylqumﬁrlbnnyl N-(2-allyloctanoyl)-(R-1- 20
phenyl %th#aﬂé To a solution of 4g 0.9 (0,14 nol) of
(R - N-aff R SR LRI Sihe §ﬁilﬁ§d1 AR 4R Famst manner
esl u@n@?&\ml@dd@d dropwi se 105 m (0.17 nol) of
tert-butyl magnesiumchloride (1.6 M at room
tenperature, and)25 they eaction was allowed to
proceed at 70C for 6 hof§rs. The reaction m xture was
co'a‘l_%_] room tignper at then, 51.0 g (0.42
nol") % . e~was added, and the

' oom t enper ature

he reaction, the
30 dropwi se to 170 ml of a

c
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acid in an ice bath. The reaction m xture was
extracted with 400 ml of hexane, and the organic
| ayer was washed with 100 ml of a saturated aqueous
solution of sodiumchloride and then concentrated
under reduced pressure to giv§152.1 g of a crude 35
product. The crude product was purified by colum 30
chromat ography on silica gel (hexane: ethyl acetate =
01y o give 41.0 g of the title conmpound as a
colorless oil (yield 78% diastereoner ratio
1R 2S): (1R, 2R) | =c@0oR0)]. 1 NIVR (400 VHz, CDCI3) S
JEQaanp(eL, 3 J #@“@“ﬂg{ﬂ 83‘H(-rmn (&H)MHZJODé@
||

J =7 3i4gpivalents O (m 8H) 1

BH), 1.]57-1.69 {m 3H), |2. 22 ﬁ%g}%@ ”‘gﬂgsi%““’gg"”‘“"’m
L) 41 4 Bodug?t 2y 10 Yo vl D55 08
m 1kl CO%MEsle 88 (m 8PH) @A D027 DImEH. 5H)

Exanplies 11 to|14) The jfoll JWI ng conpounds vvere

bbt al nad 1 n the sanme narjner .G §1

h- C H13 5 30 3§ 31 'f’se(nftz %m%mf o3 1)
useg%ng ¢l d1.0H- NN 4(4 o g ODCH6E4.68 (m, T H), 498-517(-:1,211),

bqui vallen s) tod 0.88 (i, 3 H™3E I TLBIH 19 (1

H) 52-1.550(m 3 H)l 5 1 66 ((l 3 H 1=6.8 Hz)

3 {

. 22- 242 (m > by, 3. 34103 48 qmsummm.m&lmmsssaseaﬁuzm
B 1.%° 30 |2 ’:‘%3 gﬁgﬁs G5 051 G € B,
5 1 - 16-7.44 (m, 10 H). '

0.85-0.87 (m, 3 H), 1.22-1.36 (m, 8 F), 1.55-1.57 (m, 2 H),

COO- 1_3 (g,ﬁs r;, 61:6.3 Fz), 2.27-2.31 (m, 1 H), 2.39-2.41 (m,
14 1 60-3.64 (m, 1 H), 5.03-5,10 (m, 2 F), 5.72-5.88 (
4~—NO,Ph 2 . 62 1), 6.10-6.12 (m, 1 H}, 7.44 (4, 2 H, ]=9.0 Hz), 8.33 -
@ 2 H, J=9.0 Hz).
(Example 15)

N-Ethyloxycarbonyl-N-(2-allyloctanoyl) - (R) -1-
(3—-methoxyphenyl)ethylamine
A solution of 0.40 g (1.3 mmol) of

—(2-allyloctanoyl)-{R})-1-{3-methoxyphenyl)ethylamine
(diastereomer ratio {1R,28):(1R,2R) = 77:23) in 2 ml of DMF was
added to a solution of 151 mg (3.8 mmol) of sodium hydride in
2 ml of DMF at room temperature, and the reaction was allowed
to proceed at 50°C for 1 hour. To the reactionmixture was added
0.48 ml (5.0 mmol)} of ethyl chlorocarbonate, and the mixture
was stirred at 50°C for 12 hours. The reactionmixture was added
dropwise to a mixed solution composed of 5 ml of a 1 N aqueous
solution_ of hydrochloric acid and 5ml of hexane with ice cooling,
and the resulting mixture was extracted with two 20-ml portions
of hexane. The organic layer was washed with 5ml of a saturated
aqueous solution of sodium chloride and concentrated under
reduced pressure to give 0.49 g of a crude product. The crude

product was purified on a silica gel column (ethyl
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0.54 (m 3 M 0.85-0.94 (m 611), 1.17-1.49 (m 10 H),
GO 1.52-1.67 (m 2 H), 1.75-1.80 (m 3 H), 2.24-2.56
in, 2 H, 12 1.0 54 3.50-3.65 (m 1 H), 4,61-469 (m

—_

H, 4.98-5.17 (m 2 H) sec-Bu 5.70-5.85 (m 113),
6.01-7.20 (m 5 M 10 O. 85- 08:] (m 3 H), 1.26-1.39
(m 8 H, 1.55-1.56 (m 2 H), °4.78 (d, 3 H, J=6.8

M), 2.27-2.31 (in, | H), 243250(m | H 13 Cooph
22094t 3; dx3n 64 (10 : ¥) Ho \9§ 4(@0@]1_:296:' tA'rLEle compound

5,72-5.8
3 5 cofaltsa ot ?glﬁ}d 1635, 11%2% (BRAPR) = 77:23) .
1. 55- 1%;1 R 2 4o, MHEQOCHIEIZT (Sd038fd;—0~]‘8@4 ;_n63H), 0.98-1.03
b3 ear Ly s BT gt e e Ahvoadtagitlhyim,
R -2NRHERS 1(1H) | 218, 10%. 92 (nm IIHH) 377844{s(,d 31 ,H3.82-4.02 (m,
-, 3 d H 5J=
JZHgghgll gé;z(@csa?bloﬁnﬁ 2%8 gllgl oct ané r)E% rrpglem}gg 98 (m, 1H)
T%o&%pﬁ@nﬁ%bt hyt HfheZA é.mlrutlHd)n of 0.40 g (1.3
I f
rI{I-m)z) aIOJr%I tanoyl ) - (R) - 1- (3- net hoxyphenyl ) et hyl am ne

r ratio (1R 2S) : (1R 2R) = 77:23) in 2 m
d{etmofl v@sal]@dﬁadtématéol ution of 151 ng (3.8 mmol)

of sodiu rogm
terrperszurgrorep{ldtrlog'1 e rea%?l%n%\a%?i) to proceed
NP ¥ = ichideeny ToN t hé—abhploonanbyﬂwe was -added

G ¥ e 15y LuriTVDL >lr9f5 ﬁtlh%%: Iggkﬁ%gs;fasyaéw@&% Rec 0.386

m xt ure was stirred reactl Ol’f
i XEule™hl! ffd¥@OMer 68k sw0 bt romilvenesbenpilorwas added, and

coipasecfe S @ffl_ﬂréd NeQHULOUR 3PSOl pid 0ROt jon was
r%edr ochl orcg(':}ﬁ aﬁ%i Fgé of hexane wth 1ce _coollng,

o TR [ iadletty deteBvRrORIRG iz0agid, and
piﬁret ipaesiucaf whe xeier a dhed @xrlgﬂﬂlettlﬂﬁy&&eﬁ@&emﬂs‘hl@é’ Mhact was

e us ion.o

oefclp é’% gn%gﬂg(%}égg r é@% eédE@@ds‘bf‘égggr‘“éaﬁ gistilled
gw‘e CRIgD @Qafr%mwgvm ommlatémépurmﬁeedssnpaoémauca gel
wasL M idd efian @ S ldcaspe Sel pgn QEEPglcgﬁpound.
N~(2~Allyloctanoyl)~(R}—1—phenylethylamine was formed as a
byproduct in 45% yield.

'H-NMR (400 MHz, CDCls) & 0.87 (t, 3H, J = 6.8 Hz),

1.24-1.28 (m, 8H), 1.54-1.56 (m, 3H), 2.20-2.45 (m, 2H), 3.66
(s, 3H), 4.99-5.04 (m, 2H), 5.68-5.78 {(m, 1H}.

{(Example 17)
Methyl 2-allyloctanocate
A solution of 0.345 g (1.0 mmol) of
N-methyloxycarbonyl~N-(2-allyloctanoyl)-1-(R)-
phenylethylamine in 5 ml of THF was cooled to 0° C, 0.386 g (2.0

- mmol} of NaCOMe (28% solution in methanol) was added, and the

mixture was stirred for 22 hours. The reaction was terminated
by addition of 2 ml of 1 N hydrochloric acid, and the product

was extracted with ethyl acetate. The extract was dried over
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acetate: hexane = 20:1) to give 0.224 g of the title
conpound as a colorless oil (yield 46%

(1R, 29): (1R 2R) = 77:23). 1H NWR (400 MHz, CDCl1l3) 6
0.86-0.88 (m 3H), 0.98-1.03 (m 3H) , 1. 22-1.27 (m
8H) , 1.62-1.68 (m 2H) , 1.81-185 (m 3H) , 5
2.20-2.55 (m 2H), 3.52 (m 1H3 3.78 (s, 3H),
3.82-4.02 (m 2H), 4.98-5.11 (m 2H), 5.70-5.76 (m

hy®rdads Sscﬁﬁ uhl 6.
Ihy llfﬁg]sl6;1‘baltoe I\/E%%/I cﬁ‘& lb\gég gr%osé:tl%lﬁdz off, and

(tgi%ﬁl_el)oﬁql e @Ja§4gu6n<ti_t@tr%|b)y @ﬁ Thus was obtained 0.109 g
NS ) hW@xtymeartbmwé @brﬁﬁo@hﬁyl oct anoyl)-1-(R) -
e anol was cooled to
%@) {%@gg% a{n lnIm)FR ot~ IRB@M FE@%%’BFH?lUﬁsl gormed as a
RSBt Was %ﬁﬁjach,eMd 15 the m xture was stirred
for 22 hours. The reaction was term nated by addition

of 2 mM_of 1 N hydrochloric acid, and the product was
VBRI Mk h ethyl acetate. The extract was dried

M@m@nty@m@&%m@@l fate, the solvent was
distilled . off ag% the residue was isolated/purified

on a sl 704 Ugdrn Ut € of §T ve mnab @@51% of the
N-tilsorommadundzcarbonyl -N- (2- allyloctanoyl —(R)-

R t f :
A S R e T
50@1@71 (‘-'10 -3R°CJ 26618gHAL35 ﬂm@4)1028N60Me8|('|)38 solution in
, 2H).. 3, 66
Saedg. ety Hineh g By ik Songlafive of the
PAYEORY| the 1K wee Atfoaifarhhsnl ationedf for WbBngnfited. The
mmlc)tl@fn 38s termlnatedb addition Ofy]]2)0 1}1 1 N hydrochloric

h b 22 |11 oct
R e o o et TV R o0 mt 20

@h@s@xgr@ZtOwadek).edf oN@%nh?&%ﬁ@' H6H90mi Bulfate, and the
was stirred for

L | t
55 l%u%%slqagﬁelrgggg $80° %5 Jg‘f’e‘? e?tuge'og 5y C&d@i FFgAeoproduct .
Fhits wes1Pwrhftedail er isd lacad gedndolten Flfco@liﬁie 325 g (92%

exbr aghed iR etihyl. ekt &ia The extract was dried
over

(Example 19)
Methyl 2- allyloctanoate

A solutlon of 40 g (110 mmol) of
N-isopropyloxycarbonyl— -N-(2-allyloctanoyl)~1-(R) -

- phenylethylamine ((1R,2S): (1R, 2R) = 80:20) in 400 ml of hexane

was cooled to 0°C, 41.5 g (220 mmol) of NaOMe (28% solution in
methanol) was added dropwise and, after completion of the

addition, the mixture was Ffurther stirred for 5 hours. The
reactionwas terminated by additionof 230 ml of 1 N hydrochloric
acid, and the product was extracted with hexane (400 ml). The

organic layer was washed with 100 ml of a saturated aqueous

solution of sodium hydrogen carbonate and then with 100 ml of

water and dried over anhydrous sodium sulfate, and the solvent
was distilled off. The residue was quantitated by GC. Thus
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33 anhydrous sodium sul fate, the sol vent was
distilled off, and the residue was quantitated by GC
Thus was obtained 0.109 g (55% of the title
compound. N-(2-Allyloctanoyl)-(R)-1-phenylethyl am ne
was formed as a 5 byproduct in 36%yield (Exanple
18) Methyl 2-allyloctanoate A 4ol ution of 25.12 g
(67.5 mmol ) of 10

D= | 2~ I -1 -
et o 146 iy 0o LI coppouna.

m of THE was cooled to -10C, 26.1 g (135 nmol) of
N&%p(liéﬁ%osol uti on in methanol) was added dropw se
%q: fter tlon of the addition, the mxture

Ur thé rl SFY 45 minutes. The 15 reaction
vvas teﬂmsnécuedoby odd@i.t37@n oof (11.20 mdo10f df N

| h t _was tracted with
hexas%?;ga’&%mﬁ%f%m%#e B YR e Bo
Ydeaiima SUlRa2s) a\(ﬁd’wtﬂh’é =s®Vven22was in 5 ml of THF
@éﬂ”dob&@d@ﬁ& becgi ye3ds. 30 (g af oﬁpugf ﬁg@ﬁgCRgﬁf §alutlon

Thi s ngglﬂed onaS|I|ca ge um to grve

g (9% 6k BRE e M xdorsolAE. STERBAI%oT 1 hour.
T9)e Metah:)tllo&- aﬁalsylmmaieei Apdddi©nbio A an{1dP 1

ﬁwg)c?pr opéﬁgxy?g&fjboﬁﬁd N2 BHIH T oy jtaagEgd with ethyl

B‘lﬁ:@lt%&llt@t hy0 miiznd) ( (T e&S)raOct(u‘L& d%R)ecFo‘%%r %&hyidtoftﬁﬂsodlmn
eXx S

@leat@2 ang tW@ s690Lad h%h 81F%&%§§%aé§% g?%%mfggldue was

8% solution in
SN@ntifeéredebimpPet i ofhwd e okdddintdd,- 1tdfe gni(RB8r e55.3% ee)
was ther trthen est-o nr 5 hours. The 30 reaction was
term nated by addition of 230 ml of 1 N hydrochloric
acid, and the product was extracted with hexane (400
rﬂE)xamp'l[I@ezmrgani c Iayer was washed with 100 m of a

t ed u uti on of sodi um hydrogen
car glaﬁa% ag(rilgﬁt% %an %t‘? 100 Ml of water and dried

over aﬁhydiubéosodfuﬁw SUKf at €,1 .@nehnice %A vent
N—isopropyloxycarbonyl—N—(2—allyloctanoyl)—l~(R)~
phenylethylamine ((1R,2S)}: (1R,2R) = 77.6:22.4) in 5 ml of THF
was cooled to 0°C. A solution of 11 mg (0.2 mmol) of NaOMe in
methanol (0.04 g) was added, and the mixture was stirred for
7-hours. The reaction was terminated by addition of 1 ml of
1 N hydrochloric acid, and the product was extracted with ethyl
acetate (30ml x2). The extract was driedover anhydrous sodium
sulfate, and the solvent was distilled off. The residue was
quantitated by GC. Thus was obtained 0.1632 g (82%, 55.0% ee)
of the title compound.

(Example 22)
Methyl 2-allyloctanoate

A solution of 0.374 g (1.0 mmol) of
N—isopropyloxycarbonyl—N—(2—allyloctandyl)—1—(R)~
phenylethylamine ((1R,28): {1R,2R) = 77.6:22.4) in 5 ml of
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35 was distilled off. The residue was quantitated by
GC. Thus 34 was obtained 103.42 g (94% 60% ee) of
the title conmpound. (Exanple 20) Met hyl

2-al lyloctanoate 5 A solution of 0.374 g (1.0 muol ) of
N-i sopropyl oxycar bonyl - N- (2-al | yl oct anoyl )-1-(R)-
phenyl et hyl amine ( (1R 2S) : 3P1lR 2R) = 77.6:22.4) in
5mM of THE was cooled to 0C, 0.386 g (2.0 mmol ) of

P@Q\&’éﬂeza%ss% t hgn 2 oy
SO I00 Vv red SO L e o9

Tod Thy"dditq ion v6S 2ddedof apdNthiy adasEkirer W@S stirred
aiurd,?lahdutbe pTl@@IL@dad@ﬁozexiarsaﬁte%duwattlédebpyéddltlon of 2 ml

0] X extr was dried over
aﬁfydbﬁ&&%r8§hlr%rl§ul C@ flﬁep§8fj\9€ﬁt Wigs extracted with
digil pedtett. (Ialres) due‘I'WaSext}xt@dﬂtt waat @iy dder anhydrous

e AT e Y g

Iy vgh téttag ey YgGC1 oThmhr)a@fokz:Galned .149 g (75%, 54.2%

NS QI o axavers shhd 2-al lyl octanoyl) 1-(R) -
phenyl ethyl amine ((1R 25): (1R 2R) = 77.6:22.4) in 5 ni

of THE was cooled to OC. A solution of 11 nmg (0.2
nifdajnpdfe MeBQMe in - et hanol (0.04 g) was added, and

x r tlrr d for 7 hours. The reacti on was
E"fér t2u %.bl&lo

itat %f 1 n of 25 1 N hydrochloric
aci d, &nGOtlhlé:lmdxfctO MHS ext ftact etdacvﬂl)t t‘o:@t hyl

SRR ) DS AL L P

an ydrous sodi um “sul
dhsivliedpydaminghd @siﬂdu@fv\ﬂgthquarlt wtaat edoBgdGEp 0°C, 0.38

'E;hl.(a .vagmehl aibred i Olb3ag L84%H, 5§n9()/°cﬁ@)m1§f:u£'gewas stirred

t d._ 30 (Ex
foﬁ ?% o%‘?%%gat%h%%%%%@ﬁ) begmngtea_i bymrtitign of 2 ml

of 1 N hydrochloric acid, and the product was extracted with
ethyl acetate (30ml x 2). The extract was dried over anhydrous
sodium sulfate, and the solvent was distilled off. The residue

was quantitated by GC. Thus was obtained 0.057 g {58%) of the
title compound.

(Example 24)
2-Allyloctanoic acid

An aqueous solution of hydrogen peroxide (31% by weight;
0.5ml, 55.0 mmol) and 0.043 g (1.0 mmol) of lithium hydroxide
monohydrate were added dropwise to a solution of 0.20 g {0.50
mmol) of N-ethyloxycarbonyl-N-(2-allyloctanoyl)~{R)-1-
(3-methoxyphenyl)ethylamine ((1R,28): (1R, 2R} = 77:23) in a
mixture of 4 ml of THF and 1 ml of water on an ice bath. The
mixture was stirred on an ice bath for 3 hours and then at room
temperature for 20 hours. A 2 N aqueous solution of sodium
sulfite (5 ml) was added dropwise to the reaction mixture on
an ice bath, and the resulting mixture was stirred at room

temperature for 2hours. Water (15ml) was added to the reaction
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N-i sopropyl oxycar bonyl - N-(2-al | yl octanoyl )-1-(R)- 35
phenyl ethylamne ( (1R 2S) : (1R 2R) = 77.6:22.4) in
5 mM of 35 toluene was cooled to 0C, 0.386 g (2.0
mrol ) of NaOwe (28% solution in nmethanol) was added,
and the m xture was stirred for 21 hours. The
reacti on was term nated by addi®ion of 2 M of 1 N
hydrochl oric acid, and the product was extracted with

nistthie ,aceiRte o %Qome hl%)ture-rlﬂ)%se% ‘E%H Wﬁ%hd%' ﬁg of ethyl

hydrous sodium su] fate,- and t sol vent

over. an
&‘nc&tr'%ee-d oPf th?h%qﬁl%%‘i‘%iu]eay%sw%é*ﬁﬁetda?e@lwf @cl N aqueous
Huusitvias abft aiyreecbdh IAdi @ 470 (4. 2%) eedn@f thberesulting

G0 und
%{ '34 %yl 0C anoa)%ra%té%)( JTIH%OﬁWBf‘?Q)I\%ﬁ%ﬁt(l@nﬁ MG Bhydf acetate.
MIEh@E@BgM%té@U@myMaN-C@nabhykaﬁbﬁnQﬁﬂbrlréachd pressure to
e I 2 o) t S CO0O0 to
B DEons £ Boh Bl g T 200 g 8mgRih Tind & ES1or1ess
fisdt-ur e was stlrred for 22 hours. The reacti on was
termnated by addition of 2 mM- of 1 N hydrochloric

nd .t he product was extracted with ethyl
%ﬁgFgF@' éﬁﬂn1 X 2) . The extract was dried over
tasmdicumacsid fate, and the sol vent was

dlstll d he eSJdue uantit at ed CGC. .
Thus mgg'o é?%g 6%g¥§@8ﬂgPH%er?¥%$% P¥L by weight;
SorfpBidiad S - fExmap) eaIZdL)O 024”A|q ylladt mmoulc aci di2hiAn hydroxide

-%%%%%z%%%ﬂe% Qﬁdggd%ng‘ngSrﬁi&(oad i;'t% tﬁ’o"}:e'og% g (0.56

M7t hitd
ﬁ?@#éxu ﬁ&hﬁ%ﬂﬁ%ﬁ%?h&ﬂ%ﬂ7Nn%ﬁraﬂkxquﬁﬁm@yh) )

weultyl@tt@fla(ﬂu& gdi8sblrepiRl) rofio SlR ,2S) : (1R, 2R) = 81:19)

N th b | Lyl oct |
- e %C%reiﬁ ¥e‘%1ﬂﬁ§§nf%y oCiF%ag%O(fll(&aER)r en7gnpiye bath.

iTﬂneamJ.ﬁ(ﬁum'lexWaBesbir#eﬁi offad Hoa@nthth Morofi Walier a8B then at
BoCeiLac e o) HRUSIES SLbiy 00,20 PSP coium
Boihid teA (2 ONnd b ueas sadid ditdrpvoifsesddi e reaction mixture on
an ice bath, and the resulting mixture was stirred at room
temperature for 1 hour. Water {15ml) was added to the reaction
mixture, and the whole mixture was washed with 5 ml of ethyl
acetate. To the aqueous layer was added 6 ml of a 1 N aqueous
sclution of hydrochloric acid (pH = 2), and the resulting
mixture was extracted with two 40-ml portions of ethyl acetate.
The organic layer was concentrated under reduced pressure to

give 0.043 g (42%, 62% ee) of the title compound as a colorless
oil.

(Examples 26 to 43)
2-Allyloctanoic acid and methyl 2-allyloctanoate

A 10-mg portion of each of the commercial enzymes
specified in Table 5 was weighed in a test tube, 1 ml of 500
mM phosphate buffer (pH 7) and 10 mg of racemic methyl
2-allyloctanocate were added and, after tight closufe, shaking
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sulfite (5 mM) was added dropwi se to the reaction

m xture on an ice bath, and the resulting m xture was
stirred at room 35 tenperature for 2 hours. Water (15
m) was added to the reaction 36 mxture, and the
whol e m xture was washed mﬁthd§7n1 of ethyl acetate.
To the aqueous |ayer was added”2 m of a 1 N aqueous
sol ution of hydrochloric acid (pH = 2), and the

e lctairtd edYoxk U € Irsc edy 3¢t gd uWist h A Mo, de'%dﬂpletlon of the
portlons of ethégpgcetate 5 The organic ?a er

HASET Pt S URHEF CF 80 ELHE BF SR Q1611 TgiegebD, Bvbing 0.25 ml
(CES% M6}29’dee§:hm6r1headicﬂ|a&qc§;0imuré&t&§c@e@0\kﬁ?the§§nl of ethyl

a 0 2-Al anoi ¢ aci d An eous
<A O Bthadl e, IR0 S s e s
stferqmqglaawm, oA otHd . degmet) o6f cbnvbrﬂﬂbﬂydtﬁéi dptical

rﬁégrcﬂ‘.t Q:hvcflbe:o@l@@%d gr %@.\ﬁ@ﬁ%étoan% £l EI on 2t 9,20 optical

rRer‘%liﬁN af;ﬁéﬁ Baﬁwnwgﬁ%atw@m aneyhyl (@Rl yictanoate were
phamdetdyd amme (disagtey eonersidid o FRpzd)s : (1R
2R) = 81:19). in a mxture of 4 mM of THE an 1m of
water on an ice bath. The m xture was stirred on an
ice bath for 1 hour and then at roomtenperature for
18 hours. A 2 N aqueous solution of sodium sulfite
(10 M) was added dropwi se to the reaction m xture on
20 an ice bath, and the resulting m xture was stirred
at room tenperature for 1 hour. Water (15 m ) was
added to the reaction mxture, and the whole m xture
was washed with 5 mM of ethyl acetate. To the aqueous
| ayer was added 6 ml of a 1 N aqueous solution of
hydrochloric acid (pH = 2), and the resulting 25

m xture was extracted with two 40-m portions of ethyl
acetate. The organic |ayer was concentrated under
reduced pressure to give 0.043 g (42% 62% ee) of the
title conpound as a colorless oil. 30 (Exanples 26 to
43) 2-Allyloctanoic acid and nethyl 2-allyloctanoate
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procedure as in Examples 26 to 43, and the degree of conversion,

EITI

- the optical purity of the product, Z2-allyloctanoic acid, and

the optical purity of the remaining substrate, ethyl

2-allyloctanoate were determined. The results are shown in
Table 6.
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éq&‘ar:lyd. tflrE)Jrf: CaCl% @dom%t}ﬁyt 2Oal;yl@t:tﬁqloa§e5 3 U
0 N g Woedi @uNm@O7.0)Womprising 1% of polypeptone, 1% of meat
extract, 0.5% of yeast extract and 0.3% of sodium chloride was
distributed in 5-ml portions into test tubes and, after
sterilization, seeded respectively with the microorganisms
specified in Table 7. Shake culture was performed aerobically
at 30°C for 2days. Cellswere collected from each culture fluid
by centrifugation and suspended in 1 ml of 500 mM rhosphate
buffer (pH 7.0). A 5-mg portion of racemic methyl
2-allyloctanocate was added to the suspension and, after tight
closure, shaklng was carried out at 30°C for 15 hours After
the reactlon, the reaction mixture was acidified by addition
of 0.25 ml of 3 M hydrochloric acid and then extracted with 1
nl of ethyl acetate. The ethyl acetate phase was analyzed by
gas chromatography, and the degree of conversion, the optical
purity of the product, 2-allyloctanoic acid and the optical
purity of the remaining substrate, methyl 2—-allyloctanoate were

determined. The results thus obtained are shown in Table 7.
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COOCF~yr tli EON1:2 60> OW25 NOmWC W
N+=00C EOa~ OYNVL 01 OUWNNddCWW OO0V
O Epj CQ mMOwWN ZZz0amazZomo mtoo
...1~3J>QL MMa ON It 30EVIOOpONmOMN

N,, NO4 QJ! vai 21 Eyo QUOOONN-0QAWLO
AAON mMANNG a z $%a :3--j :n3:.71 3.7 or
-4 CL- mCP NE® fQQ 7' v TquCJ),, h VW7 b a

TE®1357w 41 (Exanples 62 to 77) 2-Allyloctanoic acid

nd nethyl 2-allyloctanoate Anmedi um (pH 7.0)
Conpriking 1% of pol ypeptonej 1% of r®atal p@Xf I ACtGplht purity of
% of peast extract and 0.3% gig,,e@@ i WMhe bkﬁlﬁdtde Rmsninésubstrate
&P but ed i ﬁ‘ﬁ'gr-"ﬁ’f B3Rt i ons Homerenk €T T URER AN Absolote
uar sterilization, seeded despecl®eel Yon Jrah.o ﬁ(é°-=3 configuration
Mi_Cg 0OfaOiAHS s sidR@S IFol @tk ! N | TaRI ef 75, Shake culfupe R
NaSESpe Brgvunqeon s n[mo ! ! I Y a 5IUL’£ ,0,47,4 E\asys bljl I‘lb R
T e CpI o ooy
b orfty | Qg@mmmgpendpd iaf01 nhidénf] 530 M | 69 R
h(ﬁoh enia canicruria [FO 13314 42 96 S 70 R
66 Rhodacoccus erythropolis JFO 12320 44 92 S T2 R
67 Rhodococcus erythropolis IFQ 12538 30 87 S a8 R
63 Rhodocaccus erythropolis IFO 12539 30 BS S 37 R
- §3 Rhodacaccus ervthropolis IAM 1474 17 62 S 13 R
70 Rhodacoccus erythropalis IFQ 12320 41 84 S 58 R
71 Rhodacoccus erythropolis JCM 3132 a3 88 S 44 R
72 Rhodococeus ervthropalis LAM 1440 36 87 S 49 R
73 Rhodococcus eryvthropolis IAM 1452 37 84 S 50 R
74 Rhodogoccus erythropolis IAM 1463 36 90 S 51 R
75 Rhodococeus arythropolis IAM 1494 25 56 S 22 R
18 Rhodococcus erythropalis TAM 1474 21 67 S 18 R
17 Rhodecoccus erythrapolis IAM 12122 15 75 S 13 R .

(Examples 78 to 81)
2-Allyloctanoic acid and methyl 2-allyloctanocate

Using the microorganisms listed in Table 8, the procedure
of Examples 62 to 77 was repeated in the same manner except that
a medium (pH 6.5) comprising 2% of malt extract, 2% of glucose,
0.3% of peptone and 0.3% of yeast extract was used, and the degree
of conversion, the optical purity of the product,
2-allyloctanoic acid and the optical purity of the j:emaining
substrate, methyl 2-allyloctanocate were determined in each run.
The results obtained are shown in Table 8.
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10 buffer (pH 7.0). A 5-ng portion of racem c nethyl

2-al lyl octanoate was added to the suspensi on and,

after tight closure, shaking was carried out at 30C

for 15 hours. After the reaction, the reaction

m xture was acidified by additgon of 0.25 m of 3 M

hydrochloric acid and then extracted with 1 15 m of
tEX' cetate. The ethyl acetate phase was anal yzed by

gﬁ ChPomat ogr aphy, and the degree of conversion, the
pticgl purity of the produgt—2-p-Hoeetanoic.acid

nd tHe optical purity of the renfpi niRye! 8efbst rjatOstical purity of
: (of ta progyct, . Egrm: ng substrate

I 2- al | yMiceersisie wer e 4 .
bt ai ned are shown in Tabl® 7} %l oluz0 23| -Absolute
- - 78 - {Candida pii IFO ]421 labl e 7/ ptTCot ot i %oﬁw’%f?n( g??é) configuration
PUbd 1 Y5, 0% aromedEEE (gf of —the—pr-otive daifing | 39 $
SURSTY AT | dioR (% |(“e. B.)s
Abs ot : ~e_) | cor¥f ifgunat]i os 10 R
€Ot pURighnis ghdisebnas di nundt agl FO 134811 14

s dimnuta FOI3TI8Z I3 27"S

(ExRmpA4 &)l ul ononas fim | F015513 60 46 S 69 R 65
canicruria | FO 13914 42 96 S 70 R 66

zjﬁﬁggg)gg’é%é:&g‘oalcr A9 LNEGavizpl 42-921 1 FeLBdOLE7

RhodoébcauSlaskp ohéséRRA2538:3 8
bﬁhgggcggﬁug 81 0z0l i s | FO 12539 %%&g%%E§%§R§O%6@M phosphate
aRhodoca cus a’ Fo’df i CAVCEYMY CHLBE $pr@dRct70f Novozymes)
SFuadeortrs S 5S TTR pldpared sn
EUS ey %Uﬁm %osure, the flask was shaken at 40°C

for 77 hours. To the mixture was added 0.35 ml of a 55% {w/w)

aqueous solution of sulfuric acid, and the resulting mixture
was extracted with two 100-ml portions of ethyl acetate. The
organic phases were combined, and the product was transferred
to 100 ml of a 0.3 M aqueous solution of sodium carbonate.

Furthermore, 5 ml of 3 55¢ (w/w) agueous solution of sulfuric
acid was added to that aqueous phase, followed 5y extraction
with 50 ml of ethyl acetate. The organic phase was washed with
50 ml of water, and the solvent was then distilled off to give

- 1.21 gof { S)~2-allyloctanoic acid (99% ee).. The organic phase.

remaining after the transfer of the reaction product to the 100
ml portion of the 0.3 M aqueous solution of sodium carbonate
was washedwith 50 m]l of water, and the solvent was then distilled
off to give (.63 g of methyl (R)-2-allyloctanocate (14% ee).

INDUSTRIAL APPLICABILITY
As described hereinabove, it is possible to produce an
optically active 2—allylcarboxylic acid derivative, which is
useful as an intermediate for the manufacture of medicinal
compounds, and the like, from readily available and inexpensive
starting materials by the process which can be practiced on a
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72 Rhodococcus erythropolis LAM 1440 36 87 S 49 R 15
J77 Rhodococcus a ro olis 1AM 1452 37 84 S 50 R
Rhodococcus ervthrooolis 1AM 1463 36 90 S 51 R
Rhodococcus a ro olis LAM 1494 25 66 S 22 R
Rhodococcus erythropolis 1AM 1474 21 67 S 18 R
Rhodococcus erythro olis 1AM 12122 15 75 S 13 R 20
(Exanples 78 to 81) 2-Allyloctanoic acid and net hyl

Zoaldepcdctlarat e Usi ng $igoné Cé@@rgéggsﬁnhbz?t. €0 hermore,
Takle 18, She ]]%;Pccaer%gore o% Eéangl e§_6 to 77 was _
repeat ed |n3t e SHNE MHNNET XtEhe tiRat CorPaBafam (pirh are
GO lc et iiginmy 2 of imed tnext 4868, iR% BALObUEBSSs, 26an be
Grd g peptone and 0.3 % of yeast extract was used,

and the degree of conversion, the optical purity of

the product, 2-allyloctanoic acid and the optica

purity of the remaining substrate, nethyl

2-al lyloctanoate were determined in each run. The

results obtained are shown in Table 8. 30 35 43

Table 8 Optical purity Optical purity of Exanple

M croor gani sm Degr eeof of the product Remai ning

substrate N e ej Absolute (% a e~ nAbsofute confi

ration 5 78 Candida ini | FO 1327 30 90 R 39 79

Saccharcmc sis seleno ora I FO 1850 18 82 R 18 80

Tricho oron cutaneum 1118 13 71 S 10 91 Tricho oron
debeunnanni anum CBS 1896 19 94 Ry2 S (Exanple 82) 10
2-Allyloctanoic acid and nethyl 2-allyloctanoate In a
flask, there were placed 50 m of 100 nM phosphate

buffer (pH 6.0), 6 g of Novozym CALB L (product of
Novozynes) and 2 g of methyl (S)-2-allyloctanoate

(60% ee) prepared in Exanple 31. After tight closure,

the flask was shaken at 40C 15 for 77 hours. To the

m xture was added 0.35 m of a 55% (wWw)
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. 15

30

35

aqueous solution of sulfuric acid, and the resulting
~mxture was extracted with two 100-m portions of
ethyl acetate. The organic phases were conbi ned, and
the product was transferred to 100 ml of a 0.3 M
aqueous sol ution of sodi um carbonate. 20 Furt hernore,
5 mM of a 55% (w w) aqueodgisolutlon of sulfuric acid
was added to that aqueous phase, followed by
extraction -with 50 nl pf agtpyl acetate. The organlc'
phase was washed with 50 m of water, and the sol vent
was then distilled off to give 1.21 g of

( ;9 2- alsﬂx y2-ox1 hﬁb&:@rfﬁtﬁkdmt(ﬁﬂaatd&?ix%atl %1 cﬁ[ﬁ t
epgpi.n af t.er e transfer o e reac i on

repr@ ﬁ%% ?g Hﬁe TBgl Aot oRud: dhei0. 3 M aqueous

solutlon of sodium carbonate was washed with 50 nml of

wat er, and the solventzmas then distilled off to give

0. 63 mebh ( R%al |yl octanoate (14%ee). 30-

| NDUSTRI Al APPLI LITY As described herelnabove It

i s possiblje to prpdtice an optlcally active ,

2-allylcar oxylqua0|d derivativ€l)which is useful as:

an i neq% > manuf acture of nedicinal
conpounds n the | i'ke, fromreadily avail abl e and

i nexpensive 38 starting materials by the process which
can be practi@ed on a 44 conmerci al scale in a sinple
and easy manner. Furthernore, certain

whi ch

| wh reﬂrﬂkﬁ,ykéaham@a@g, unds
_ Oreunnol\éel d _imor tgﬁthﬁﬁﬁe/%&n%dﬁaggs@a%] Gftﬁééft%fao%‘é%§t15'éﬁed
' Be Sﬁ%gb‘ §&ua1¥yl gs0uppcopsaizgings 46 1ELANBoh. afons,
. a Subztalthycedabhouaﬁuﬁﬁtd&ﬁiﬁéﬁIalﬁyfogf@ﬁgldcontalnlng 6 to 20

carbon atoms or a substituted or unsubstltuted aralkyl group .

‘ contalnlng 7 £0.20 carbon atoms, R? represents

a substituted or unsubstltuted alkylexycarbonyl group
contalnlng 2 to 20 carbon atoms, a suvhstituted or unsubstltu‘ted'
aryloxycarbonyl group containing 7 to 20 ecarbon atoms or a
su.bstltuted or unsubstltuted aralkyloxycarbonyl group
contalnlng 8 to 20 carbon atoms, and *1 and *2 each indicates
that the carbon atom.marked therew1th.1s an asymmetrlc carbon -

-atomn.,
25"

2. The compound‘aCcording to Claim 1,
whereln B! is a substituted or unsubstltuted aryl group

containing 6 to 20 carbon atoms.

3. The compound according to Claim 1, ,

whereln R! is a group selected from among phenyl group,
4-methylphenyl group, 4-methoxyphenyl group, ~methoxyphenyl
group, 4-nitrophenyl group, 4-chlorophenyl group,

_4-bromophenyl group, 1-naphthyl group .and 2-naphthyl gl;o-u‘pl.. -




represented by the followwng formula (1); - 5. RlL R2
Y1* 1 io R4 *2 N~Ra ( ) wherein RI,. R2 and R4 each

i ndependently represents a substituted or
unsubstituted al kyl group containing 1 to 18 carbon
atons, 15 a -substituted or. unsubstituted aryl group
containing 6 to 20 carbon at®%s or a substituted or
~unsubstituted aral kyl group containing 7 to. 20

carbgn ato resents. a substituted or
unsugétitu?glg gl%ﬁ%%gl%ydzﬂ%%ﬁl’ﬁo%a%rﬁ%rﬁﬁgchai% 1 to
3:20 carbon atons, a substituted or unsubstituted 20
aryl ereearkonyli gro I,ni 7.t0 20, carbon ato
or_a .substi?uﬁégab$88%22%§¥¥¥ﬂgEdu%?%$ﬁ§Fg9§8§r%Lh;i group
COPLSIR 06 tlaith i 2P 2kewen atons, and *1 and *2
5 each indicates that the carbon atom marked therewith
i's ag asy tric carbon atom_ 25" 2.. The conpound
accordi ng t O CFEMRPIPIWRGCHIRIRY ite ansulsstd takt élaims 1 to
3runsubsti.tuted aryl group containing 6 to 20 carbon
ato . 3. nThe_cC und according to Claiml1l,
V\hepﬁ%lﬁ%%iﬁisp\ afsérlgggg QLI gff’élé"fromrarmng phenyl
: ~group, 4-ne.thylphenyl group, 4-nmethoxyphenyl group,
10 3- nmet hoxyphenyl group, 4-nitrophenyl group, '
4- chl orophenyl group, 4-broni ophenyl group,
1- napht hyl group and 2-naphthyl group. 35 46 4. The
conmpound according to any one of Clainms 1 to 3,
~wherein R2 is a substituted or unsubstituted al kyl
group containing 1 to 18 carbon atons.
- 6. The compound according to any one of Claims 1 to

.15 5,

wherein R® is phenyloxycarbonyl group.
7. -'. The compound according to any one of Claims 1 to
3,
20 ' wherein R?® is isopropyloxycarbonyl group.
8. The compound according to any one of Claims 1 to
7

k _ wherein R* is a substituted or unsubstituted alkyl group
25 containing 1 to 18 carbon atoms.

| 9. The compound according to —any one of Claims 1 to
7, | | |
wherein R’ is n-hexyl group.
30 _ ,
,-10" : The compound according to any one of Claims 1 to

. wherein the asymmetric carbon atom marked with *1 has the
_ R-form or S-form absolute configuration.
35




10,

- 2-ablylagnioeeski ¢ aac pd odest8geafeapbi,cahky ra

10

15

20 .

5 5. The conpound according to any one of Clains 1 to
-3, wherein R2 is nmethyl group. 10 The conpound _
according to any one of Clainms 1 to 15 5, wherein. R3
i s phenyl oxycarbonyl group. 7. The conpound accordi ng
to any one of Cainms 1 to 5, 20 wherein R3 is
i sopropyl oxycar bonyl group.4The conpound according to
any one of Clainms 1 to 7' wherein R4 is a substituted
0f1, unsubstjif ut | K roup. .25 containing 1 to 18
cgr bon at t(')ﬂrkr%e. Cg)gn%%ry%oaqﬂb%?ﬁ%lﬁgdﬁ? Py eR° iy ohrims 1 to
~Clains 1 to 7 wherein R is n-hexyl group. 30 10,
The gmoueLac | e . of C ai 1.to0..9
%/her ei n thqugygni%e%?gr%gr%oynb%?g%orﬁna?ﬁgggan’ “Hwthl*zhégs the
N K TR Or A Fetutabsendieueesfiogur ati on. 35 47
~11. The conpound according to any one of Clains 1 to
ll%g wher ei.n theezgs?g/gretric carbon atom marked with *2
hgs the R PG -Forith ebsel g car op t fardlyoactive
af
(sy@l Iyl carboxylic acid represented by the fol Ilng‘ﬁr?gj formula
formula (5); '

©)

RY” *2>COOH
whereianrepresentsaasubstitutedorLmsubstitutedalkylgroup
containing 1 to 18 carbon atoms, a substituted or unsubstituted
aryl group containing 6 to 20 carbon atoms or a substituted or
unsubstituted aralkyl group containing 7 to 20 carbon atoms and
*2 indicates that the ecarbon atom marked therewith is an
asymmetric carbon atom;, '

which comprises:

- {a) reacting a carboxamide compound represented by the

- following formula (2);

25

‘30

@

wherein R' and R’ each independently represents a substituted

“or unsubstituted.alkyl group containing 1 to 18 carbon atoms,

a substituted or unsubstituted aryl group containing 6 to 20

- carbon atoms or a substituted or unsubstituted aralkyl group

containing 7 to 20 carbon atoms, R' is as defined above and *1 -
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WheLEhD

"to/ R4 *2 COOH (S) wherein R'represents a substituted
or unsubstituted al kyl group 15 containing 1 to 18
carbon atons, a substituted or unsubstituted aryl
group containing 6 to 20 carbon atons or a substituted
or unsubstituted aral kyl group containing 7 to 20
carbon atons and *2 indicatds that the carbon atom
marked therewith is an asymmetric. carbon atom, 20,

: d d
. 1n§2b§gggg{ﬂ%[c# gﬁ%t%a{ﬁg? Ct ' rggm%%g]}) epéogggggxmetrlc

cafhon atem:(2) R O 30 whereln R and R2 each
witRh %%@B&&H&h&téﬁ R ELES(%HLO% rind . Lé} het lt:h%he@uitq{eféw% LR fompound

unsubstituted al ning

. Tepremgnted §Mb§@@t§?é@ud@4unsubstltuted aryl group

Clcookaining 6 to 20 carbon atons or a substituted or

unsubsti t uted aral kyl group 35 containing 7 to 20
K FGRS ST 8 %éb%'é%g%adéﬁb%sahagimuhsd alkyl group

conhainines thats thelear a@ﬁn@t om 085 Kerk hed %W &Hshﬁsﬁﬁ tuted

) arﬁf)@r% IC% ﬁ?‘lhrg% ?r?ﬁe {:ﬁggoé an%%%l substltuted or

corpou
un?‘é‘?)?‘é’s'é‘h’f%@ é[1)1}'511~lﬁ}‘§lf‘;DI-'WJPaq:oﬁt@b.tﬁ(‘])f@S'IvvherEO nc&Bon atoms;
or@w@S@nés 21 y&%%&!&g r YhgtiJuted al
ont.alnlnga ? carﬁgﬁghf%%é' a %% StTRURR %ﬁ%%ﬁobg the
Q|?Qﬁ%ﬂ aaf?? 7group containing 6 to 20 carbon
atons or a substltuted or unsubstituted aral kyl group
' to 20 g&rbon atons; 10 to, give a

. cont n|ng|7
2 rboiahjaifderlvat|ve represented by the

N 3)
SCOOR®

. : s 1 . 5
wherein RY, R*, R', R®, *1 and *2 are as defined above;,

(b) reacting the derivative (3) with a compound represented
by the formula MOR® '

wherein M represents an alkali metal and RS represents a
substituted or unsubstituted alkyl group contalnlng 1 to 20
carbon atoms |

. to give a 2—agllylcarboxylic acid ester derivative represented
by the following formula (4} :;

@

R*” *2>COORS®

P 4 & N
- wherein R, R® and *2 are as defined above;,

and




following formula (3); RF R2 YN is C3) R4 *2 COORS
0 20 wherein R, R2, R4, R5, *1 and *2 are as defined
above;, (b) reacting the derivative (3) with a
conmpound represented by the fornmula MORG6 wherein M
represents an alkali netal. and R6. represents a
substituted or unsubstitutedoal kyl group containing 1
to 20 25 carbon atonms to give a 2-allylcarboxylic
aC|d ester derlvatlve represent ed by the foll ow ng
(C¥ or ni a9y : hgdralyzing theCcders. wikeres n(44. R6 and *2
are as defined above;, 35 and 49 (c) further
ronZ| the derivative (4). 13. The process
ac or di ngn&b EE PSS Whereriing Sgdiceiayhasi um
conpduikin asedrgsndhegnebganodRinddiitd COMNAE . ad 4 he

Or%ert PSE §Ca£88#§%£%ato G aim13, wherein a

ut ylI magnes lide is used as the
or ganomagnesi um conpound. 15. The process according to

Chm|n114 TMBHﬁ%dbé§gtaé%gy&ﬁﬁgnﬁ%'%géﬁgwﬁ%'de i's used

as t - tert-butyl magnesi u process
acc 5%}3(?2ﬁﬁﬁ?ﬂﬁ9%ﬂ rRgRAsivm helith vilkensied REs ithe

orgammdgrEDiym compound.

15. The process according to Claim 14,:

wherein tert-butylmagnesium chloride is used as the
~tert-butylmagnesium halide.

16; The process according to any one of Claim5‘1é‘to
15, | |
wherein R® is phenyl group.

‘ 17. The process according to any one of Claims 12 to
15,
- wherein R® is isopropyl group.

. 18. ' The process according to any one of Claims 12 ‘to

:171' ' |

- wherein M is a sodium atom.
19« The process according to any one of Claims 12 - to
18,. ' |
wherein R® is methyl group.

, Lo 20, The process according to any one of Cleims.ﬂtho

wherein the step (b) 1s‘carr1ed out in the presence of

not less than 1.0 mole, per mole of the compound represented

35 by the formula (3), of REOH.




17. The process according to any one of Clains 12 to
15, wherein R5 is isopropyl group. 18. The process
according to any one of Clainms 12 to 17 wherein Mis
a sodiumatom 19 The process according to any one of
Cains 12 -to 18~ wherein R6 is nethyl group. 20. The
process according to any on®%f Cains 12 to 19
wherein the step (b) is carried out in the presence of
not less than 1.0 nole, per nole of the conpound
%ﬁpresgntégl 35 by the formula (3), of RGOH so 21,

e process adttdiTy 2ecangiogetof afyabne 42 £02iR9.12 to

20, wherein the conpound represented by the formula (2) is

10

15

‘20

25

5ig i,cally active form 22. The process
accor |ﬁ%m%555%§¥%ﬁﬁ?Qﬁd(¥%Pﬁ%SQQted b lthahesghals hez) is

10 Rpddtigtast i axttepvé coicm.carried out using 10 an
enzyme source capabl e of causing asynmetric
a%drolysis. 23; The process according to Clains 22,

'er ei'n tFEeeﬁ§9ﬁ€S§oac@®ﬁdiny1@m%ﬁﬁﬁcﬁﬁykﬁ?d¥§ﬂ%§q2-to
from a mcroorgani smbelonging to the genus Candi a,
Hung a cor, 15 Pseudononas, Rhizopus,
Br &%%%?%E@ée, w’F%]rB%ﬁasl;l Sm[se(f&)a,is Bﬁ&‘i@‘é‘éﬁ%%, usj_ng
- an Garyhar soycopscspablE ixhospy 24 The proces .
according to dains, 22, mheré?ﬁ}fﬁﬁwgﬁi Cs%ﬁ$€%lY§ls-

3%2 enzyme source derived from 20 Candida antarctica,

ndi da Mhsoprdaeess Gandbeai fyl tBUERGERs Hpandida

I UgPede 1HHUAR S . «.Hum col a | anugi nosa,” " Mucor
i hei el I\/UCO%JI% Vani S CepLe ddbRbaEEe SPUIRE depived from

. nmei h
ami - i
(azéq:%ﬁ%aplﬁhtﬁ,lmﬁglng to the genus Candida, Humicola, Mucor,
Pseudomonas, Rhizopus, Brevundimonas, Cellulomonas, Jensenia
) r
Rhodococcus, Saccharomycopsis or Trichosporon

‘24”, The process according to Claims - 22,
| . wherein the enzyme source is an enzyme source derived from
Cand?.da- antarctica, Candida lipolytica, Candida cylindracea
Candld? rugosa, Humicola Sp., Humicola la‘nuginosa, Mucor meihe;,
Ijlucorijavanicus', Pseudomonas sp. | Rhizopus -delemar, Rhizopus
javanicus, Brevundimopas diminuta, Céllulomonas fimi,

Jensenia ni i
fnia canicruria, Rhodococcus erythropolis, Candida pini,

Saccharomycop31s selenospora, Trichosporon cutaneum or
Trichosporon debeurmannianum.
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j avani cus, Brevundi nonas di m nuta, Cellul ononas fim,
Jenseni a canicruria,. Rhodococcus erythropolis
Ca-nd-idapini, 25 Saccharonycopsis sel enospora,

Tri chosporon cutaneum or Trichosporon

debeur manni anum 51 25. A process for producing a
2-al l yl carboxam de derivative represented by the
following formula (3); 20R R2 *1 R 4 2 COOR$ 0 25
wherein Rl, R2, R4 and R5 each independently
represents a substituted orlinsubstituted al kyl group
containing 1 to 18 carbon atons, a substituted or

-undubst i t uBegrargds gr oo p%@&h@iﬁ’:ilgjgg% ?td-t%-l Oyal%gﬁrl o{}xamide

‘_ deati : fituted, or 30 unsu e
: gurl g’%lg%ntq? ﬁ%&iy?‘g 5y '(’Ei‘reodfr?]a]t%ﬁsf}g fodntlaand)*2

each indicates that the carbon atom narked therewith
is a g = ic'canQn atom which conprises reacting
' ed by the following formula (6);
3552 Tty RlL R2 f*11 5 R4 *2 H(6) O wherein R, R2,
R4, as defi ned abov?éain t he presence of
abase with a conpound presented 10 by
- theRbr mi2 O(ﬁ@ gf®in RS is as defined above.
26. The procfss according to C aim 25,

wherein R', R?, Rt 5 i
+ R°, R" and R® each independently represents a

substituted or unsubstituted alkyl group containing 1 to 18
carbon atoms, a substituted or unsubstituted aryl groﬁb

_ o 20 carbon atoms or a substituted or
unsubstituted aralkyl group containing 7 to 20 carbon atoms
and *1 and *2 each indicates that the carbon atom ﬂarked '

containing 6.t

| therewith is an asymmetric carbon atbm;:

which comprises reacting a compound represented by the

- following formula (6);
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) 30.

15 wherein an al kali netal conmpound or an al kaline
earth netal conpound is used as the base. 27. The
process according, to Claim 26, wherein sodium hydride
is used as the alkali netal 20 conpound. 28 The
process according to Claim26, wherein
an., or ganomagnesi um conpoundSZs used as the al kaline
earth nmetal conpound. 25 29. The process according to
Claim 28, wherein a tert-butyl magnesi um halide is used
as the arga gnesi conmpound. 30. 30. The process
to i , > wherein tert-butyl magnesi um
used dsthe tert-butyl magnesi um halide.
31. The precess aqcording to any one of Clainms 25 to
ein RN.is phenyl group. (801 32. The
proceRé acegr g t O~ y one of Clainms 25 to 0, 5

‘wherein R5 is||sopropyl group. 33. A process for

"~ produci ng a 2-allyl carboxam de derivati ve represent ed

by the fol |l ow gforrrula(S) 10Rt R2 *1 1s Ra *2

LCORRS p O wh R5 each
vhié}ﬁgég%ﬁ\dently Er{epr eseﬂs a 26r§u5‘§t %F%t‘@dadolabovef
in the Beresemcsge hladyasgrang fuarittad nivghla tompdurkBibpResented

by athes foantulsti tuted or unsubstituted aryl group

C1COOR®

. 5 . . .
wherein R’ is as defined above.

26, The process according to Claim 35,

wherein an alkali metal compound or an alkallne earth
metal compound is used as the base.

27, The process according to Claim 26,

wherein sodium hydride is used as the alkali metal
compound.

28. The process according to Claim 26,

wherein an -organomagnesium compound is used as the
alkaline earth metal compound .

29. The process according to Claim 28,
wWherein a tert—butylmagne51um halide is used as the

-organomagnesium compound.

-30. The process according to Claim 29,

"~ wherein tert-butylmagnesium chloride is used as the
text-butylmagnesium ‘halide. '

_317 - The process according to any one of Claims 25 to




unsubstituted aral kyl. group containing 7 to 20 carbon
atons, and *1 and *2 each.indicates that the carbon
atom marked 25 therewith is an asymmetric carbon atom
whi ch conprises reacting a carboxam de conpound
represented by the following féBrmula (2); RR R 30 N
(2) R 35 54 wherein R, R2, R4 and *1 are as defined
above;wnM tdy Or netallic conpound and further
with a coé%gﬁn J%g ﬂ%%%ﬁ ed*B-he fornula; Cl COOR5
5 wherein R5 is as defined above. 34. The process
accir.di ng t aHd R .0 ,an _organomagnesi um .
30, conpound is usegH as t%%hgé‘%gﬁ%ﬁ&éﬁ S Ye SFotHd .Cleoins 25 ¢
35. The process according to Caim34, wherein a :
5 tert-b@mykﬁngnéSﬁwmﬂgﬁﬁfgp%ﬁ g§8$7as t.he
, or ganomagnesi um conpound. 15 36. Re process accordi ng
toéglain135h.mherein tert-butyl magnesiumchloride is
- use€d-as thef pgoceasst omgnesdupy Rgl bde.__33.,1he .
d@fﬂﬁgﬁ‘f@‘:%ﬂie{]&éﬁ&@nﬁ ope of. U gi 35%3?%1&( l‘%or%%’famlde
wherein R5 i§ phenyl grotp- 88 fotdovwimst ciarmatar @3 hg
to any one of Clains 33 to 36, 25 wherein R5 is '

10 I sopropyl group

‘ containing 6 to 20 carbon atons or a substituted or
|
:
\
\
\
|
|
\

15

: ; t 2 ' ant
WZEre?n R, R% R* and R® each independently represents a
substituted or unsubstituted alkyl group containing 1 to 18
carbon atoms, a substituted or unsubstituted aryl group

containing 6 to 20 carbon atoms or a substituted or

20

unsubstituted aralkyl group éontaining 7 to 20 carbon atonms,
. * co s
| .and 1.andr*2leaqh.%n§1cates that the carbon atom marked
25 " therewith is an asymmetric carbon atom;

| -which comprises_reacting a carboxamide compound
represented by‘the following formula (2);:

30

@)

35




54

wherein R', R’, R! and *1 are as defined above;
with an organometallic compound and further with a compoundl
represented by the formula:;
C1COOR®
5 wherein R® is as defined above.

34, The process according to Clalm 33,
wherein an organomagne51um compound is used as the
-organcmetallic Compound-
10 - .
35, The process according to Claim 34,
wherein a tert- butylmagneSJ.um halide is used as the
" organomagnesium compound. V

15 36. . The process according to Claim 35,
wherein tert-~ butylmagne31um chloride is used as the
tert- ~butylmagnesivum hallde

_ 37. The process according to any one of Claims 33 to
20 36, ,
wherein R® is phenyl group.

; :38‘. The process accordihg to any one of Claims 33 to
36, : ‘

25 ~ ‘wherein R® is isopropyl group.




