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-1 "DESCRI PTI ON OPTI CALLY ACTI VE 2- ALLYLCARBOXYLI C ACID

" 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 car boxam de derivative, and to a process for
produci ng an optically active 2-allylcarboxylic 10
acid derivative utilizing such internediate. For
exanple, an optically active 2-allyloctanoic acid
produci bl e in accordance;pdmdipt present invention
is known to serve as an internediate in the
producti on of astrocyte function inprovers (Japanese

MﬁAﬁ@'A@ﬁmmiﬁLﬁcﬁﬂﬁﬁ&%}lc T BAGHERGIND ARRND

Known in_the art for the production of an optically

- BRIGRS @%IR%@%Q%IW%&W%W 1) the process

conprising reacting an octanam de conmpound of

- canphorsul tam which i y.. 20 -active
compound, with diisomjﬁéﬁwﬂﬁﬁfﬁﬂé%ﬁ then reacting

t he prlﬂrd.uqira/sietﬂt a?mw:ri’ryﬂomaial@etam Umtar oducel aSmtw!rinyeldiate
ndli asieL 'f%(il é/af n]m?e 0&49{\@5@_ ee,ﬁ%ﬁi Yo a

e positio there I'mnatin

| W@ﬁ%r@p%m@%@mq AR gqm‘ugpaus\r mf el frer Jdlyfﬂrcarboxylic

¢ 1 @rdeatind! e U'E&U.Qgﬁﬁbnguﬁl PraRamB 1 A% O @R ERample, an

RN hSCRAPBAA T oL BT Y1 GhGi (U eehskS 18)acaqrsiance

w2)tH hée preseﬁs mnmfummgsdmomaltbyséfselae ag iracemaediate
A oiﬂ_ynyl Q8 uc mcg:n ac?. das r %Ct IPnnaétl ﬁ/St aI]!_(Ij‘;at | OPyapanese
u3|ng oﬁ% y active ﬁ%é%e? 1Jramne and re umn&rp
K¢ﬁﬁ1tﬁﬂbkﬁﬂ%ﬂlﬁﬂiHﬁﬂtﬁﬁTi%ﬂ09%bner (Japanese Kokai

Publ i cati on Hei -08-291106), anong others. However,

there are a nunber of problens in putting the

above- ment i oned procesgAFfﬁRpHNQ 6ggct|ce on a

COMengidin lﬁc@ieearfc%@ta@mﬁdmmﬂ%ﬂ&ﬂ Pt 1WALeH active
%, alq]a}r}}/]g%gteterhx erg%:r:v};_l%ag?%f% mtgi ggg)(étlaésargon%r%usgng 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

~using 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-cbtained
optical isomer (Japanese Kokai Publication Hei-08-2381106},
among others. '

However, there are a number of problems in putting the

above-mentioned process (1) inte practice on a commercial

"scale; for example, camphorsultam, which i1s a very expensive

chiral auxiliary group, is required, the allylation or
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- propal gyl ation reaction is to be carried out at a very

| ow tenperature of --78C, and hydrogen peroxide is
required to elimnate the auxiliary canphorsultam

- group. As for the prior art process (2), the optica

resol ution efficiency is low and, for obtaining
2-propynyl octanoi c acid having a sufficiently high
optical purity for use-as an pharmaceutica

internediate, in particular, a plurality of :
pﬁ@ﬁ&l@yD@’Sl@rﬁ teactional s ctystal tazaié@no@f €at a very low

R SRR LSRR, RS R o
abumeadtsdﬂssadxpﬁmbkgn@amphdrsuﬁiqmuqmoupartAs for the prior
%’%@gﬁ%ﬁﬁeﬁs s 4b§, F’Eﬁé%'bttl'dé‘ie%gfﬁg%%ﬁ éf‘%fé‘féﬂg% is low and,

St gatl ons’'in an-atte
Eapabbeabring %epﬁ@pz@yl%*@amc s@rﬁeqiyh@vemom suffrgeently

BEGh @p1SIG Bﬁkﬁt}(h@&e ustt a5 tdhgnaRbatibaks can {&@@ﬁmc‘ﬁlate,
whi ch can be handled with ease on an industrial scale

Ja%dp%ﬂf Bl Fhkkbendi ReUaHH: Feaut | jeRYE FadRe. of ASractional
&Eﬁﬂtﬁllih&’gﬂm&v&r@leﬂ@&l@pﬁ@ﬁﬂ Yy DEleSEnéof t M DEULE NP ts in a

btalnln I 'yl carboxylic acids having a high
??%g u%?tglibgmnth great efficiency via novel and

|nportant internediates, nanely 2-allylcarboxan de

conmpounds by utllgﬁﬁﬂ@R&ebg THREX Mepyoptically

active sources as asymTet ric auxili ary roups,
st er eoSeIE@Y vl hal Bpraerddseasbegdypreb @méswathtwee prior

@@@l;ﬁf@@egsw;er@l@é W& Sowit mx»-éﬂ@wg e VEA Yeh SWe
r rotectlve group

I”% atu% 25, reactlon eal Ié&n
WFPbORerAR a0 BIGWRY Joal®Y oL aPt RePIOGERFi GRbRPLE ©OF
laai e pyaTRtiicd] baacda DLy e%nsontd1eam@ese@&le nkeintd 6Aly those

§E£¥¢Eﬁia 1%%5 |§§§%? ggpresen e%ﬁbslikgakgﬁpg%bkﬁfth ease

ot raiu%turz(zﬂ) scaRe aCUOkr ¢ InedPeafhey ena rRedily available.

ASPL 838Nl S: 2 SRS AWM 8l vRh opRaulshi-bited 2bkybr8i¥Phg and
obtaining2—allylcarboxylicacidshavingaahighopticalpurity
with great efficiency via novel and important intermediates,
namely 2-allylcarboxamide compounds by utilizing very

inexpensive optically active sources as asymmetric auxiliary
groups, stereoselectively allylating carboxylic acids at the

position 2 thereof without utilizing any very low temperature

‘reaction, realizing protective group elimination very

efficiently and, further, utilizing an enzymatic reaction.
Thus, the present inﬁention provides
a process for producing an optically active
2-allylcarboxylic acid represented by the following formula
(5);

G)
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FONEBLELRED ﬁt]tﬁwﬁar

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 indicates that

‘the carbon atom marked therewith is an asymetric
~carbon atony, which conprises. (a) reacting a

car boxam de conpound represented by the follow ng
formula (2); 10 15 R \' /RZ ~ 1 R 4,~-N O (2) wherein

FherelR Ra%p% R 4 @@%@@'ﬂ@@l‘ﬁteld)brf ﬁﬁ5§§§8i§u@ed alkyl group
substitute unsugstltuted al kyl group containing 1

B L Pt TR bTU RR %slewm%@tuted‘

361 I DAL dm]maalrﬂiln@g6 6t & Q%Qarblaﬁlzbi@ﬂoﬁé Q¥B aOBuBstltuted or
SUps u uhstitute al Ky qr.ou tainin
SHOREE LS naAMASL LGS SO 9B o il Bt ana
afonmdacKEGSthbaemthﬁ ¢sr®mnaaVumematkedzmmmmewuthn1s an

&% ap-9oL0anpnEL conpound and then further with
npoﬁné EQS regééggnted by the formul a; Cl COOR5

7mhere|Wh$§ﬁr%RWR%%ﬁﬂ% a substituted or unsubstituted

ah Kyl G5 04Ping ot A i dO dSuSAIRON AU Font®d by the
stituted aryl group containing 6

tituted or
E%PE%%%g?b AEAYE ﬂBPg} a substituted or 30

unsubstituted aral kyl group containing 7 to 20 carbon

“atons; to gimge a 2-akRyl carboxani de derivative

represented b t ollowng formula (3); 35 4 R R2
*1 R4 *2 N~COOR ( *1

2
R4

O

wherein R, R? and R* each independently represents a substituted
or unsubstituted alkyl group containing 1 to 18 carbon atoms,
& 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; |
C1COOR®

whereinR> represents a substituted or unsubstitutedalkyl 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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mhereih'Rl, R2, R4, R5, *1 and *2 are as defined
above;, (b) reacting the derivative (3) with a
conpound represented by the fornula MOR6 wherein M

‘represents ‘an al kali nmetal and R6 represents a

substituted or unsubstituted al kyl group containing 1
to 20 carbon atons to give 2-al |l yl carboxylic acid
ester derivative represented by the follow ng formula
(4); R4l* COOR6 {4) wherein R4, R6 and *2 are as
def i ned above; and 25 (c) further hydr ol yzi ng the
deriv Lve (ﬂi 'Thepéﬁventlon al so provides a process
ng a 'yl car boxam de derivative
representeg by th *iollomnng formula (6); 30 RL R2 R4
*2 N~H (6) [35 5 erein Rl, Rz, R43a)nd *1 are as
define a i ndi cat es t' the carbon atom
mar kel he?QMA h is €00 tric carbon atom, which
conprises readf{i ng a carboxami de conpound 5
represented byythe fornula (2) given above with an
organonetal | i c conpound. The invention al so provides a
process for producing a 2-a||y|carboxanide derivative

e e la (3 iven ch
ST iTodt or Batt Fifg Bor cop B “PopF Boant B3t bySanabovs:,
floir rrulraaa(cﬁjlr@ \tha aeb:oveat:‘qve hes Jpreséne ecafpaibhsepardented
%%kﬁﬁﬁ%;o ﬁfbfh nmpound represented by the fornul a;

ereln 5 is as defined above.
wherein M represents an alkali metal and R® represents a

substituted or unsubstituted alkyl group containing 1 to 20

carbon atoms

' to give a 2-allylcarboxylic acid ester derivative represented
by the following formula (4);

=

Q)
R%” *2>COORS

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);

RZ

(6)




I

- 15 The invention further provides a process for
~produci ng a 2-allyl carboxam de derivative represented

by the formula (3) given above, which conprises
reacting a carboxami de conpound represented by the
formula (2) given above with an 20 organonetallic

- compound and further with a conmpound represented by
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‘VherBLRA

the fornul a; Cl COOR5 wherei®R5 i s as defined above.
The invention further provides 25 a process for

PhedUshng ag2; qiél aﬁ&anb%é' hG At fhe C%%%% ghad*?ylﬁaa rates

foll ow ng formil a (8 30 R4 *

Rhatsthe cfemioRed tRBr B RESS Ve TRy ¥ dpiss ant &5 ﬂmwmb@aﬁrbon
'at@ﬁlpr a substituted or unsubstituted al kyl group

cont al 8%35 1 to 20 carbon atons, .and * j ndi cates

that t rBIPETT MerREd T tth Tk G igle rompound

‘aspreBtntedchayboie af@rmubs an) egiwsn defdwatvMeh an

; h es reacting a
' é?§%ﬁ§%%g?£g;§n$ der?vatlve regresented by the
fol | owiing i@thlaDr( ALsd grhvikesyherein R is as
def i negd 1y einakgve, rﬂu% 382EQF53 FERLESEM: Sae 6!:ierlvat1ve -

substituted or unsubstltute al k roup cont al ni ng

7.Fspigseﬁgeéa?Bo%h%t%m%mubasb%kt?%YﬁQxFQﬁVmeubst|tuted

aryl gxr:mkﬁh Qﬂ:ri:t;anrydsg J:(éatdtﬁxg @arzeﬁﬁoahenfepfegented by the
d or ubstltute aral k

b
BERELL A TS et PR kot Sa et ee S8 Res fagnbefurther

' bmbhdatogmp@emdtreﬁrm$emtedrmy the efuendd,s C S or

ﬁﬁg% orY represents CH 0O or NH and * is as defined 20

erel nabove; with a conpound represented by the
R%&{ﬁ as defined above.

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.

The invention further provides

a process for pféducing a 2—ally1carboxylic'acid

represented by the following formula (8);

F
&

*

R* 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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wherein Mrepresents an alkali nmetal and RO is as
defi ned ‘hereinabove and, 25 if necessary,

hydrol yzing the resulting ester. The invention stil]
further provides a process for producing an optically
active 2-allylcarboxylic acid represented by the
formula (5) given above, 30 i ch conprises causing
an enzyme source having asymetric hydrolysis
activity to act on a 2-allylcarboxylic acid ester

dBekyal tNei s eph eseptes byc therbof mitsn (4) given above
ptically active 35

and collecting the resultin
?FaFPyFEE?Bo§§¥+%aE£Y%.é%%¥$%€rnnre, the invention
provi delsieh ppopessebare qurtaditch 126 adN ydplairballayniaet deei vative

- l I [ I nted, by the
%8?%%%%8?5§0§%i%%%ag%g%gﬁiégmﬁfgﬁggg f%%es causi ng an
enzyme source having asynmetric hydrolysis activity
to act a 2-allylcarboxylic acid ester derivative
repr by theR‘7or mul aR8(4) gi ven above and
col l ecting fhe unrdacted qptically active 10
2-al lyl carbgxylic id engr. Fi nal the invention
rel ates 4o & sar bexam de derivative conpound
represéﬁted by Jithe fofMlow ng fornula (1); 15 20 R1 R2
YRA *2 N-".-2 _mhereln Rl, R2 (1) R3, R4, *1 and *2
are as defined@bove O :

wherein R® is as defined hereinabove, R’ and R® each 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, S or S(Q), ¥ represents 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.

- The invention still further provides

a process for producing an optically active
2—ally1carboxylic acid represented by the formula (5) given
above,

which comprises causing an enzyme source having
asymmetric hydrolysis activity to act on a 2-~allylcarboxylic
acidesterderivativerepresent@dbythefbrmula(4)givenabove
and

collecting the resulting optically active
2-allylcarboxylic acid.
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‘group. _
. unsubsti tuted gngup containing(é)to 20 carbon

DETAI LED DESCRI PTFON OF THE | NVENTION 25 In the

~following, the invention is described in detail.

First, the 2-allyl carboxam de derivative conmpound
represented by the fornula (1) is described..In the
formula, R and R2 each independently represents an
al kyl group, aryl group or ar?IkyI group. The al kyl
group 30 is a substituted or unsubstituted one
containing 1 to 18 (preferably 1 to 10, nore

pref ergblphdrdOrd) O DO AL OB S gas, for

~exanpl e, nethyl group, et hyl group, n-propyl group
e

i sopr opWIRfFBUD, TH- -DANWCHFDH: IRV Y Fraup’

ses1 byl yArisRU¥Dic A€ld-utyt B8PPPse:fENbY| +10E OBPrmula (4)
i sopentyl group or n-hexyl 35 group. 8 The aryl group

FEV nsﬁ%%Ygtuted or unsubstituted one containing 6 to

20 ( prwtiertabiomifr i 0o 4 OJacathpnmatansyns udhiase hdwing

| EEBRLE:s PRI OLD o Je PRI T EORR. 2 2P PE I oy ic

enyl group, henyl

2c hdeinflephidad va bl ye ogpreseathyipphehglfogmaus (4) given above
3n&t hyl phenyl group, 4-nethoxyphenyl group,

3- met hoxyphenyl group, 2-nethoxyphenyl - group,

4 i OIS GR SR HHERYA DI Cr bumC t Tve

'g-@f]}(pr@@ﬂ%wjzlg&oy@i%reét@fogophenyl grourJ. Tge

aral kyl. graup i,5 a substitute r. unsubstituted one

10 conﬂf]i?ar#h‘gf 71:51}90 R P E B 3SR t° 10) car bon

at ons,a gueh 13 carboxsealepteribenzyé qgumuipind represented by
E €§ﬂ§ I et hyl benzyl group,

§§%§t€¥* enz |f%%@%%? E?L%thoxybenzyl group,

3- met hoxybenzyl group, 2-nethoxybenzyl group,

. 1--phenyl ethyl group, 2-phenylethyl group, 15

herkil 3 et group, 1-(4-nethoxyphenyl)

3- phenyypf opyl group or 2-phenyl propyl
Preferjred as Rels a substituted or

at ons. . hﬁ% ) r, phgnyl  group, 4-methyl phenyl
group, 4-nethoxypflenyl gfboup, 20 3-net hoxyphenyl
group, 4-nitrophenyl group, 4-chlorophenyl . group,

4- br onophenyl grolb, 1-naphthyl group and 2- napht hyl
group are preferred. Preferred as R2 is a substituted
Wer&iys UdSt REYt Y, akkyl+19r014p conhal RiNGF iR d &bove.

carbon atons and,
- DETAILED DESCRIPTION OF THE INVENTION

In the following, the invention is described in detail.

First, the 2-allylcarboxamide derivative compound
represented by the formula (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)_darbon atoms, such
as, for example, methyl group, ethyl group, n-propyl group,

 isopropylgroup,n~butylgroup,isobutylgroup,sec—butylgroup;

tert-butyl group, n-pentyl group, isopentyl group or n-hexyl
group.
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in-particul'ar, nethyl group is preferred. 25 The’

conbi nation of RL and R2 may be that of any two
substituents arbitrarily selected from anong those
specifically enunerated hereinabove. Preferred are the
conmbi nation of an aryl group as Rl and an al kyl group

~as R2 and the conbination of an aryl group as Rl and

an aral kyl group as 30 R2. Mt e preferred are the

conbi nati on of phenyl group, 4- nethylphenyl gr.oup,

1- nap I 0 t . I
grouph'[t ﬁ%ﬁﬁb (ﬂéhgﬁpgﬁgﬁgngqﬁﬁf?%g%engﬁ groﬁtrl]‘]}{:<3d one

o Brophényp omr%ﬁemhﬂrsor@obﬁem/l C@rréa%l é§OR§:a$1‘éCh as,
P@f @Jan%rl gp@e%n g%dipt h§~ﬁ9ﬁi@tﬁl§\1 Ig%@‘ Qhﬁaﬁhtﬁy@t&oup,

4- et hyl benz

%@@yww% oL Tt O BT BHE A R e T enyL
@*@wmhé?iyl droude :feétﬁmrrthefrqrMmu;m

| %elﬁfa%?e%%w o5 SR AP 868! il enoxyphenyt

@nswmst4fmdmxbphﬁnyiﬁmznup;mﬂﬂphanﬂlpdﬁnxﬁegndugml to
1 n such as,
?{#h%ééégﬁéh %{gﬁpd¥%u4:gmﬁﬁﬂﬁﬁ%gﬁhﬁﬁkﬂﬂgro
gr oup, Thes ggrdfnl greup, ism wm%mg ors%w%ﬁtltuted one
G5 RERi n 58 ﬁ%bytog(ﬁ@ﬁefﬁi%biuﬁ:w 10 )gr%%ﬂa@@al}syl such as,
I ou ISO e 0 or n e ary
?ou ?I%p]a [}B%‘HE?L %]gm&?' uhie ‘)s/}fY]tg‘iﬁré%’Jorﬁém%b'
Eﬂmé’ahl‘ﬁlkﬁ@lﬁyl Ogﬁ@lgéprz#mt&bwb&utpl Idowgar b@ﬂn@ﬁlﬂj'ﬁsybenzyl
Gl A% LOLOEHARLEL PROQY AL0UDL 0B IV S0P
B-pieehyl oiteny | ggpawp, 2 zam%mmmhyqrow,oup, '
f’-— @Irné(ﬂpyménkgipé‘&yﬁ & I%]th"-nK y %yphenyl)ethyl

4- nethox pheny groug 3- net gr oup

‘Qr?r‘é}i’ho?kylﬁih%fhﬁﬂprqlgy rHERP 42K Mmr@e%pgroup
4- phenytdhernda HPW, is4aCbhvsophenyll @F ORs@hstituted aryl

4-b | Kyl _
CEBSR | et BB Loyt Sgnt APapRGE Ik Phenyl
{roed erébhytlyy Iohdfyl C@rdmm at-amsthesughhasyl §osup,

SAPE BEOTY] GEOND, - ELEMIREIEY o SEQUP. s Hhoxopheny1

, qrmho&slb@nmhe@yb@rm@nelﬂ@a@kb@mylg@mpand 2-naphthyl

% 65%}5 f@férﬁé@Up,Pre%'eQﬁ%@’la%t ¥l 19" QUBubstituted or
nethylphen | ).et hyl group
‘lmi‘ RSP EERYP %Q%Wn@%ﬂeﬁfi“ bt G3yipagr shpms and,

i ﬁa]@@ﬁl}/idld‘prlyétwpt@roup 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
R*, 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 dgroup as R*. More preferred is the
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25 Anong those groups, an al kyl group is preferred as.
R4, and n-hexyl group is nore preferred. R3 .
represents a hydrogen atom an al kyl oxycarbonyl group,
an aryl oxycarbonyl group or an aral kyl oxycar bonyl
group. The al kyl oxycarbonyl group is a substituted or

30 unsubstituted one containing 2 to 20. (preferably 2

to 11, nore preferably 2 to %) carbon atons, such as,

-for exanple, nmethyloxycarbonyl group,

b P p )
P v om oy RO S AN g .
i sobut 4% oXVR arPFHAD Ty ricupu L @5 @ecrﬁﬂf?ﬁéﬁyéa@%oﬁykyl group,
Q‘:?Emjrd@ brbéfﬁll«!?yc@fmw Tﬁ'éoéa!Pk?/ngroup is a substltuted

S e, By dsopertl pveetban oore. o

gDBprr@f@erbﬁtitUbeﬁ Otarwmmu@6¢m$ut§@cmn£s for example,

SO0 ELTL00P, 080, (LIS Pt IR bR Sy o,

RS habhlhgt@&gcalb@hytygr@UQUPZ FRphivhyy bxyranbontydrt-butyl

EO £y ghsiy! oy oyl o
?ﬁ 4%eny?oxycar onyl gﬁé$€%p g#585Por n-hexyl group.
2- met hYMDIERY HARER bohyd tuted or unsubstituted one

éoﬁtayhpﬂﬂ@rwlt@xyoar;b@@férmpym to 10) carbon atoms, such as,

et hyi nyl ox r bon 0
% gﬁﬁy ?%¥$ y& @g ngyl group, 2-naphthyl group,
3-math hiplypivghydoxypoar bemythgrshemyl group, 2-methylphenyl

% hO}¥Q@§?%é ?E ﬁ??&% §Hé%ﬁglphenyl group,

r ophen
“@ﬁ $$m%ﬁwybﬁy@awbohymegﬁquphenyﬁ.group, 2-methoxyphenyl

ér@ﬂ#or@P@§@ﬂ$ YERT boryly ,géfﬁﬁé%?%gPenyl group,

en onycarbonl
g %&%%%¥%o%§?u%r%ﬁp%g?EP@PEﬁﬁ%X}t%ﬁ%%Por

unsubSIhE)et utred kone geenpawlmgsu&sttqtmel(cpb@f 8h8BbY¥t8t&iBed one
rbon ex e

e%%%?oxy%ar% gﬁ &?% ke Siéllifn? R§l ﬁ@ﬁﬁﬁ%&tﬁ’&?\]l such as,
@@Du@xaﬂpheiHqémemky@nxwpar&mm@ﬁhyxpemuyl group,

7 nethogegg%g &@5b95¥$ @%ﬁ&ﬁéné§& group, 4-methoxybenzyl

xycarbon
@r%@ho%yb%w 2 omwup:gr%u@ethoxybenzyl group,
arp@nylméﬁﬂ¥ﬂbhenyl )ethyl group,
g E car on rou or
; % IR - ey BpEeR el group or
3fph&m¥ipﬁdpyxegﬂmﬂube nentloned a hydrogen

Among those groups, an alkyl group is preferred as RY,
and n-hexyl group is more preferred.
' R3representseahydrogenatom,znlalkyloxycarbonylgroup,
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—butyloxycarbonyl group, isobutyloxycarbonyl group,
sec-butyloxycarbonyl group, tert-butyloxycarbonyl group,
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' 25'atoni phenyl oxycarbonyl group, isopropyloxycarbonyl

group, isobutyl oxycarbonyl group,
sec- butyl oxycarbonyl group and tert-butyl oxycarbonyl
group. More preferred are a hydrogen- - atom

‘phenyl oxycar bonyl group and i sopropyl oxycar bonyl

group. The asymmetric carbon,atom nmarked with *1 may
have either 30 the R-form absolute configuration or
the S-formabsolute configuration. Simlarly, the

rBRSHEABLI @@B&fylatg% Bl keep itk 0% AR o weg%bhﬁeer
{hﬁg%forg%ﬁgfol te configuration or the S-form
tq§9¥p ‘Now, the step of producing the
2- aIIﬁh@ﬁm&@&ﬁﬁgﬁﬁrb&ayde@mwapive afshbetﬁ@unuaaofs)
Gt he carhoxam_ de-co u
UGG B a7 SR 0 ool SPih facarbon
atnor 0 cardioree e st exxagip liche phermliox yCla@OORY i group,

B AT T

hﬁémmqaﬁé)wlr @mu me@@wdmmyéoa@parbonyl
@ﬁhnqezum &ﬁ_ IIyIanlne
|

RO S O AR,
grnﬂppuﬂﬂmhthnxmphﬂnyldﬂytannmnymﬂgio®gm to be used may

Do e SRR, Sl P ettty Mavepgvony)
qﬁﬂund:#jn%ﬁnﬂphﬁnYHQXKdﬂ;hOﬂyév@HDU@Ornulas Rl and R
2-Gaslyididsnendantd i, rfﬁprg%%%t S 4a%hq_|ol§¥)|ph%5%8xyé5¥bonyl

group “or aral kyl™ group.” The I'kyl groupis

%ﬁfﬁ@qu%t%dﬂ&mmﬁ&%maé@wé SEE -ni ng 15 1to 18
( pr ef emablayall ¥ya okGicarion yar qﬁ:@n@@ 151 at @uBkteanben or

%ﬂ%ﬁﬁ?tﬁFﬁg%%sﬁéd%%ﬁﬁgﬁ?nggﬁéﬁgé %pﬁ%%?%%lgu ;pHJJ carbon

arag), Swdbusyl iynnqxamp&e—b@eﬂzyyammmarbba@ﬂ bubyb,

%ﬁéﬁﬁ?%ﬁ?éﬁ%yﬁg)#ngouah§gﬁ%ﬁgﬁbst gﬁ%e%zyﬁé&&carbonyl

- AP t4 ey ldrran 2 et vl aribeg v8 @60@@ (preferably 6 to

Qe 1GRRMEBLOMB yéﬂ%ﬂbﬁ?ﬁ grb@p, Q%@WQ@H%Ky%%%%&ho&&@ﬁ?bonyl ,

1-naphthyl' roup, na hthyl gr Qup 4- et hyl phenyl
Emﬁﬁﬁﬂﬁxﬂﬁﬂﬂﬂ Qﬁ%ﬁﬁbe?yﬁeﬁﬁﬂuﬁhenyl . group,

%;ﬂtérwwlc@rﬂgrbo’hﬁt bybppesy 2 -ghewy.l p22pyloxycarbonyl

CH}sthoxyphenyl group, 3-methoxyphenyl group,

- ‘hoxyphenyl ' :

As preferred species, there may be mentioned a hydrogen

étom, phenyloxycarbonyl group, isopropyloxycarbonyl group,
isobutyloxycarbonyl 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
Wwith *2 may have either the R-form absolute configuration or
the S-form absolute configuration.

Now, the step of producing the 2-allylcarboxamide

derivative of the formula (3) by reacting the carboxamide
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‘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 atons,
such as, -30 for exanple, benzyl group, 4-nethyl benzyl
group, 3-nethyl benzyl group, 2-nethyl benzyl group,

4- met hoxybenzyl group, 3-nmethoxybenzyl group,

2- nethoxybenzyl group , 1 phenyl et hyl group, -

SR R R aen it 42T S S g Bound ana.

@uempuntrh 2 pttehyﬁcgtra)mdnagm)m@tem ofFr éfher ed el aRT LOPOR® is
&% dyla (2) is an aryl group and, in particul ar,
pheny rou 4- et hyi phenyl group 4- met hoxyphenyl
group, TI@ @@tﬂﬁ@%gﬁghé%MtOgb@upsechw Ehibpratiap cagriomprepared,
ﬂms‘ '&'x%!fn@ﬂ'éd |th§raﬁ1’thit atdrdH QEQEEEBWbe&MééQm tﬂep r@qﬁ@wf onding
roup. an p are pr re referre
Y%l‘f ﬁ&lﬂ&}%}idfl ?ﬁ%)a g’PéY&éﬂﬁﬁeh rd.ﬁe apgnypllylamine
@éﬁi@a’ﬁ?ﬁe 4wm&thydﬁ3£ﬁéyﬂlgywmnaaﬂzt,netmy tgémla@datlon
e Z
£t hde roh e ARG RIS sE A i magnayy The
smcbmm@e(r& starie ttmd g yded dat edef form axﬁ)agrah@slec mixture
& Chald Y LIMUTBERL 6L Fiohe! Naboy g LLAI b8 BLPLY NRtive

i'nation o aryl group as Rl and an alkyl group
%@rmaﬂ%wﬁﬁef%%r%%nblnatlon of. an aryl group as Rl and

an ar @&Wh@r%@mt &%ranfa% IO'Réf grhae’ adfa-H hiehdependently
conblnatlon of nyI neth nghegil gr oup, Th

HERESTERST P Y ;?F yg];Lr SEBUP 25 netf %h‘é’ﬁ?/‘llp €
oy, gﬁbugmmmxyphbﬂyhtgtedpor4umsmbs¢ﬁmmm¢d groupntaining

f‘t%hief’ ge@%&x @“E’ogf ¥ h@%%%g% {%I (&);%%f “&Bh@ﬁ E}béﬂﬂaa:oms,-
a@cms afrle 4xmph§zl eyl group, ashR2, gwmze, prérepyé@roup,
i§oﬁf@b§9&%@@@'Eﬁﬂ&%kﬂ%r@@ﬁnﬁgdWH¥ﬁlé?bgﬁ apd-pRt Y@roup,

r ou the relevant fornulas represen

%TIR‘WY]ngPr Arpendydug T8+ ar éfiﬁyﬁnb‘yéugroqﬂ@r n-hexyl

@hdayb. group is a substituted or unsubstituted one

o of or i sFaE Gt B i AR TR Ofs RGP SbiEeg one
@sn et hishg off Gop?2 0 etdnyd Eeggradndyy; 6nepriopylcaghompatons, such as,
féPQﬁ&%RHlegrﬁﬂgnyl group, l-naphthyl group, Z2—-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-chlorophenyl 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, 2-methylbenzyl group, 4-methoxybenzyl

group, 3-methoxybenzyl group, Z2-methoxybenzyl group,

1-phenylethyl group, Z2-phenylethyl group,
1~ (4-methylphenyl)ethyl group, 1l-{(4-methoxyphenyl)ethyl
group, 3-phenylpropyl group or Z-phenylpropyl group.
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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 atons,. such as, 30 for exanple, phenyl

group, 1-naphthyl group, 2-naphthyl group,

4- net hyi phenyl group, 3-net hyphenyl group,

2- met hyi phenyl group, 4- ethylphenyl group,

3-ethy r 1 hen arou : : _
3- neth%ggﬁﬁ%n3 E%fgujjlf ?§g§§%%exgp l%f%bﬁfyl group and,
Annpberbphehyt . gpbepyl 49pdieny| pheaihy gpbepyl 3gBoup,

4=kBLRKepRRBY 1 95 PYRL Orsﬁmé’EQHQQBﬁé‘ﬂ 195P58p, 1§—Jfl?rophenyl

aral kyl group is a substitufed or ubstituted on
E6ABRT nf HgR O F PR prdetaab yb‘rorrepbepyéa%eﬁpat %m%aphthyl

ghéhpaénd 2f—ﬁaprex1ayrpl<9ro@@nﬁé gf@ﬂ@rrédrret hyl benzyl

o ot e PErou asatain B it e Fbpdhgtoup, benzyl
@raephanybeﬂmythgkbemzyl2gp®epylemhyMeghpupgroup and

% %%tﬁg%ﬁ%éggﬁeﬁk%yétgy% ﬁ@%%gpr%fp enyrpropyl group

or 2- %lhenwrpb@p@tlfmm Asswg R hoe#, banthikypfgrouptwo

bﬁbBEEEﬁéﬁ@Q a 8P 8t P3 PEK séfecégdﬂefempéﬁéﬁgre%sé he
ganoneta ic conmpoun to be USG i ncl udes

ShSFFFHMn?%%%%‘% heF yhmopeY assifnfcamssuids die¢

Obgﬁﬁ]ﬁﬁﬁ@ﬁﬁ&bﬂ@rﬁ@ﬁp@l@ﬂﬁup (arsg@ﬁoanfa@rzﬁsnaumogp@uﬁdés R? and

referred rt but l ma neS|u .hal i des arg ng
prefe e Eﬁﬁp aPe%¥Y Eﬁ%ﬁé u%??ﬁﬁQM%r Kyg group as
H%stMpmef@meé@rrAs fiop the cumbgeatube ofg@hengﬂabkbup,-
&OAREHY ok gf-‘ ehvy ib £2f1 "Phoup,
| ess g % %nﬁn © efera'%?tE §% % 058 ggﬂ %D @ oup
6rereerl<arsr9hqnzlt@rquer rr%‘rle% hereyphenel oﬂr@m, cérpbumephenyl
@fouﬁ:he:’-}i@lﬁwf@ﬁﬂﬁé’ﬂyl 2 dudb trﬂe J-foﬂitlrc?b}'@ odfﬁ as R' and
reg%e ents an $§ roup or ara k
BFDOBL THE A1 K31 g rotn HE £oUMortiqree lophenys) group as B’
ang ubshé thy Bdenngl gxwmpuamruf 1 M@rb8p¢@ﬁé&@éabh$ thto

e bl to 6)_carbon ato suc as, 2

BB LR 000 o PO P s 1
n- pr opyt griouelieyeptofykmyl eap, R?rﬂﬁnquqyﬁmen alkyl group,
A89PWMLIPEURralkyl 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—pfole groﬁp, isoprepyl 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, 1-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-chlorophenyl group or 4-bromophenyl group.
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_'sec-butyl group, tert-butyl group, n-pentyl group,

i sopentyl . 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, 30 for
exanpl e, phenyl group, 1-naphthyl group, 2-naphthyl
group, 4-net hyl phenyl group, 3-nmethyl phenyl group,

2- net hyl phenyl . " group, 4-ethyBphenyl group,

3- et hyl phenyl group, 4-nmethoxyphenyl group,

P e ko HEo T T D Corogh, ChBibst i tuted one

dorcthd ntiaphenyb 20 olredfe redirofopbhenyl Girbiep. atdndhesuch as,

T R e Y S e o TR

%umdﬁtlass],belfml egdamﬂ,e Zﬁ@fzkwlkgerrmpl Jrarathyl eihdxybenzyl

@ﬁgﬁghoxfgg%zyl 5 rou]RHgynethox begéyl ﬂ:@&ﬂﬂﬁqh
M@/@éﬁ%ﬂr@%MUpl %Tbii/ ) &fr QH%OUP'

: 12«= M&M}@jﬁ)ﬁerwﬂl&hﬁ e_f,@m;e,d IspiEn@ne-dhiendroup or
%) o]:)y roup, 1sobutyl group, sec-butyl
%@?ﬁgﬂ%]lrﬁf s group. More preferred are phenyl

gr oup Pamchg shpsepysdn gridupl. gk@uphésusagiefed hend n-hexyl is

" W@Mg&e conmpound represented by the fornula
-5 17§ hot particularly restricted but should be

- not | €8 tdrenongdlad Iar g wid tire komsedhd ncdudes
-5¥§%ﬁﬁf¥%ﬁﬁum'éom§b&néétcbébéhéﬁ%@%%é&ﬁmrEHﬁden&é“%nd

conpound (2). The sol vent to be used in .ccarrying out
?WW%WW% CoPiRdpar tqr&ﬂ%n}aﬁnreé‘"’éf-ﬁmi cregpopgds are

PRy Eder &y tek tt-base 1waigek sWuhl ha node fidverset ey patFeeked, and

t he reactijon. Thus ere. maybe nention
e ey R b e R T b TAT g ot oS For the
wb &gdy Itheebrganomettlbicy bomphyhdef herg bet hgkéngenerally in

AsTo1 N8 t e e l. ether
A B 8t et Y oo
W%é?@ﬂ%faé?r]@r dr-led@o Asnp besSt Hee¥ awty @4 the compound of

E}@érpﬁﬁﬁﬂ§ (d4he reaction with the organonetallic
onmpound i s eneraII% carctied out at 25'C to

0
preferIéng}e EY1R §p“PORTHE r%?%ﬁ?‘ﬁﬁﬁa]\w]]cﬁrﬁw aryl
FEs YD dﬁpeﬂﬁﬁngybrgﬁd\q;reactl on terrper ature and the

anount a%l he Xel anorret aI i
genergﬁ} url %95 S S é%lﬁ Meubdtituted one

contalnlng 1 to 18 (preferably 1 to 10, more preferably 1 to
6)carbonatoms[suchzuL'foréxample,H@thylgroup;ethylgroup,
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 example, phenyl group, l-naphthyl group, 2-naphthyl group,

- 4-methylphenyl group, 3-methylphenyl group, 2-methylphenyl

group, 4-ethylphenyl group, 3-ethylrhenyl 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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hours, “preferably -5 hours to 10 hours. The reaction

~with the chlorocarbonate CICOOR5 is generally carried

out at OOC to 1000C, preferably 10'Cto 70'C,. nore
preferably 20 1 Cto 50'C. The reaction tine, which
may vary 30 dependi ng on the usage of C COORS5 and the
reaction tenperature, is generally | hour to 48

~ hours, preferably 5 hours to1%4 hours. The process
~for producing the conpound (3) fromthe conpound (2)

can .b rr ut conthuousI tioned _above.
If - nei%@%ary%gﬁﬂ‘ vert the reactPgﬁgxﬁgﬁrb%néggFg%guted'One.
ggnteanhnqSBtmna@peﬂd@ﬁ¢ryblgﬁhsx>1@ i mpess ialflogwst, osuch as,

R e o

dryaRbiePankye %%@un%-me eRart qaf@lxeon‘imm@iqwbenzyi
kRotibe Bf-ﬁéﬁl&‘@ﬁ%@énﬂybaéﬁo@ﬁﬂ i%ét‘l@éx%éﬁ‘z% egroup,

uce the conpound

(0] oun
SO R REOREL TEOUS g P ey o ReP Ll AR, The o
of pr amemmédtm Bt e cofohpneducirogt, heS@@m@@hjﬂd gro@p,

i h d

{eom, 1y PTG L5, .Gl e T AR o
preﬁerhed eoﬁpplm@dﬂ 6yroupadsd asopeseyl bedoabove,

wher ei fi, & rﬂl%al%%sgf 't%elghﬁeroeg?ﬁbhag@t@clm ?%gr%%eﬂ@ed by

al kal i ne earth oun

EBApER L %H@F@%yl@él%rﬁardfﬂe@laérlgfaﬁ@rsrcmp@ﬁﬁ but should
b@wmsgs tqfaglana@mea;séﬂ: &P COSP euRdSorilind frut, hePreferably,
kal i 9 gygrldﬁ n ihos al kal i net
Rbatrabel. Bay S T T T PO AR a7 ke
and |ITEELHDﬂfEﬂdeJdﬁaLﬂﬁﬁipketﬁﬂt@dngaﬁdtsbﬂeUﬂtactlon is
rred. I i rth
ﬁé? &%Eﬂe{:i&l@dﬁ/ ?e%ft%lc%%db}:e)@%ner%{f g%egﬁbs{}% I%:%%se which will
@@‘g@ﬁhfrﬁ@@éy @fﬁ%@mbam@ac&@imﬂt Tbned tHewd napdeementioned,
f‘f)i‘%rxén{ﬂﬁer eﬁ@ﬁé@@, tb'i%e%%’@%‘ﬁgné Bke%&a@l%ra%%qa&@) diethyl

formed can be.recovered % raction wt an organi.c

gbhgEntte Tt Budiydmeddvdt ajhe he sithwvd enst fbyco hebigwpd harl ether,
¢ohyespe aglycodf @f@@lsﬁawth@ﬁn Qenpthiy I feehantde (DMF), and

o ted b d hy,
hIRLELES, OF PAete) Mt S D AR oY 3) or

conpouidl @) ke gerertdldny teopeed tagea theastecepoBrwith the

51 £H6ﬁet£*9 Y€ oy &‘?n% LEORI{ ¢ EXEEES4 € th%bf?c £

aggro riat e | ncrgéase gé %I‘ yst aﬁfzatl on. l—@&e ©
C, preferably 60°C to The reaction tlme, which may

vary depending on the reactlon 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 CLCOOR® 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 carriedout continuously, as mentioned above.

If necessary, however, the reactions may be carried out each

independently. Thus, it is possible to derive the compound of



10

15

20

25

30

35

~diastereoneric .excess is defined as follows: (amount

of di astereonmer A - anount of diastereoner B) / 7
(anmount - of di astereonmer A + anmount of diastereomner
B)] x 100. The solvent to be used in crystallization
is not 30 particularly restricted but includes, anong
ot hers, pentane, hexane, heptane, octane, water,

nmet hanol , et hanol, n-propanoll5 i sopropanol,

n- but anol i sobut anol, tert-butanol, benzene, xyI ene,
trineth benzene tetrahydrofuran tetrahydrop
R 1 EXOm BRAMSTHRIRY P T 406 HP UL H ) By reaction

aﬂehaﬂﬂso&@aﬁo@b@ﬁﬂﬂlacebﬁpeundsdﬂﬁﬁpk@aﬁﬁﬁtﬁbecompound (6)

Sacite brBiEhER iyt <SBREr ndh RS Fhcb e Cnkgpna crooor’

aegioniuad tee prrapbomit 1)l e, RbutRfr ok endl ®° ageetorEscribed
dipethyl sul foxide (DVSO), N-methylpyrrolidone
and m xed sol vents conprising two or nore of

't hese. Thth@ogder}y praFki£atd o AheoHdiR PoP IRt Ha1pEbperdmpound

def efrdathe ERAPHAAGL (0N PEOLYCeLaN G Upedel N @H@ mode of
t hout, ext a tion, if necessar

1t st fte
ﬁgﬁ%’f‘é?e o e GRFRRIGH | SFE RPRY (O GrRRRYRSh, (Fhefrom the

- stepowfid p(r@)due_a raaggdwescelee@uﬁﬂe(ﬂhbbﬁem IIJheréDﬁ'pﬂh@d)ase is

d ' [ n _thi d
%ﬁ)é@sa pro uced%%{}b‘?g%ﬁ? Eagnt %aéonﬁoﬁﬁﬁ %ﬁ% Ecoglnpound.
Bonploenall kel ee%tﬁbobduypmhed fiOreme anayorRe: m%ntmtecm
@P&aﬁ@lf%ﬁhﬁﬁ;égﬁﬁg her S Nahov diﬁﬁuﬁﬁ%gﬂ?tute

fofnul a E, there may be nentione

frstinR 4 t%}f]‘é%jllalwabrlb‘i@f ai AfRg91 these,0alkgli metal
ﬁpﬁ@i@é@blsmci; a@sa;aa_umwdﬂ&é eb@'&bﬁsluﬁ%ﬁﬂrﬁ% BAA 1ithium

B Sihe n inbobie 5e060, “Rtoi Byt fyrdunt sy preferred.
Hs otips  d13ciumd qynhhameied—humpbugdoupheréemhyhméyﬁentloned
S50 R M BN oS ORI SN LEAEI Y

and medBAr diteupdas e mhef emmsburm r@ﬂr @semompaynd  (6)

ﬁéméa JdBt 8k abesverel e§ St d LY 1WA @qtl@_m anscs%metmvent

dhpotaSS| um atom_ A sodi um atom I's preferred
FOrRt#R tidife affetes c PR FEmER it e?i?’]ﬁ%ﬁft%emdr if
et az ar MORGn bhqﬁuﬁpﬂﬂg@@%d &sgleaeealﬂa%f Siﬁ%fjal PréPedure as
m)untofntles ag]f 1 nmole, preferably 1. to
SR ere e o R i o O T 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

-0f 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, methanol, ethanol, n-propanol,

isopropanol, n-butanol, iscbutanol, tert-butanol, benzene,

- xylene, trimethylbenzene, tetrahydrofuran, tetrahydropyran,

1,3-dioxane, 1,4-dioxane, methyl acetate, ethyl acetate,
n-propyl acetate, isopropyl acetate, n-butyl acetate, isobutyl
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(3) . When used in conbination in an anmount of not

‘less than 1.0 nole per nole of the conpound (3),

however, the anmount of MOR6 nay be 1.0 nole or |ess

-per nole of the conpound (3) . Wen R60H is used, the

amount thereof is not less than 1.0 nole per 30 nole

- of the conmpound (3), without any further particular

restriction. Furthernore, inighat case, the anount of
MOR 6 is preferably O 01 to 10.0 noles, nore

~preferably 0. 1 to 3. 0 noles, still nore preferably

LSt 2t 8rivbesylparetindieo oine ey siheundteyBjbuggl methyl

. %ﬂ?eéola\@éﬂoﬁlocﬂerérse&dpi&@tﬂqretI eﬂ@rﬂoyuﬁ:eitlel ctedtone,

e an ose which wi Il not adverse
BYF 0 AmE AV A TO.A0 TRUSO) ¢ RETRE S BB T Cog el F by and

@ﬂ;&ﬂédlmd@ﬂéﬁ%@mm%lmtﬂmm nla&@oﬂwme The

) ‘?J’eﬁf%J*?%ﬁ{JﬂX Iene l’é J{@? dr of uran, H%t@g%’ %her res

of the reSCAnangmdfrﬂm:t Ittezxaalne lm@di tettrl'amyrdxbfsrtram without

TR T oS EVepter JRRPAR T b B PG R 0k and

qprcertactilomtine is generally 0.5 hour to 24 hours,

pref er@gl ¥ tlphQEp AdS P Whe. cdBpMiter 4)h@r6ﬁa@ﬁé dmpound
t he conpound (4) forned, can bhe recovered

E¥t FEARCRFE HO8R - or'ghhfe SSiSPenthS G@Hlpﬁémgt {fi) is produced
}.agzete&t:e,mtgoﬂuermmﬁmmﬂewrwﬁim@rc@mbumd rremesearcyzd by the .

i fied syeh. a, prsocedur
g?ﬁ%‘ft‘l‘gq 8gir:tglfihylg ?éést 1956 oﬁre oS S8 D¢ digretpgrove-

" react ifon Rfi xnurteerrﬁyartwlas&@Rl n tkh@rmeﬁay 1}:53 Igarepgioned a

dek%g#ﬁu@éﬁ reet ﬁéhbé&ﬂ%@ésﬂlé%ﬁféﬁfupg%%ﬁﬂl% Q' to 20

at1on an concentrati on tep of erirvin
{ec Eomdokind £8)1Gr @mrrehereé%@%ﬂ 1 £9)6) sapeen 2tons, such
Q@SCfélbe&ganEﬁéllés Iaétwyﬁ r&egd 18/ NapBID, |rﬂ-gh:|'®yl group,

reI evant_ fornul a, presents an
LS00 B8RLRy di Ty | SroaPe demb i Peotgy, 2aeapt¥yL group,
g otHo oyt agbung, Gnt@en2Pl cardaan, aderpartian gafcaiﬁ(yilnd

SO SOOI kR AOsFRLON AT AR T A,

ari
as@mnethyb @Eriyeni aitoey eayrdeeiort ai ned therein. The
al kyl @E@gﬁ?els%n%ss&?sélﬁéﬂ eHePh 1 UNSHbsLichii £G4 PDEhidR atom,

containin preferably 1 to 10, nore

: %@cgr@pgbtrqm rR¢ 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 1 mole, 'preferably 1.1 to3.0moles, permole 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 tlrle compound (3). When
R°0H is used, the amount thereof is not less than 1.0 mole per
mole of the compourld (3), 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
{3).

The solvent to be used is not particularly restricted but
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6) carbon atons,-sUch as, for-exanple, nethyl group

et hyl 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. 30 The aryl group is a substituted or .
unsubstituted one containing 6 to 20 (preferably 6 to
10) carbon atons, such as, &ér exanple, phenyl group,
1- napht hyl group, 2-naphthyl group, 4- nethyiphenyl

rgag}g Eﬁrﬁ%@‘ﬁiﬁ@@%ﬁ%ﬁ@?«%ﬁé é[eg ]%/gsa§tg{:gee:eactlon

At hh?&yphhesrwbe gf@:lt@on’éd’{&hh ardylmhebyiltcgtﬁé Bbove-mentioned

yl arQ nit,r.op| | up
iﬁ%ﬁ a %ﬁ %O%ﬁ%%ﬁ ¥§e of%ﬁhe 4¥6ﬁ¢§1 ofiethyl ether,
et mylthpd owiphe Th &M, aﬂJMW, @M@’upam@ maxtures of these.

d [ t
§¢§E§ ylégt%mﬁo cg%%%n a 1£§%£%&%2%%1%1d%f§%1y

%@ benzyl group, 4- nethylbenzyl group

- 3- net mHberzdt i@moup, g@né@ém{tbﬂk&}ﬁecgb@tpat ~20°C to 50°C,

&r% MG@J &go EQC 1- ﬂgﬁse e enzyl 81 1g’generally 0.5
ﬂemmemyI24rbdumg;ngrequﬂhﬂqyHpnnm@ﬂ tan&uhdmrs

2-ph 0 I 3
pound o nte S isouhs” SRRelat gat ey cah oe
rw‘e@eed ey ey trhetfioh @w:hgalf Oaal7Ee: Ka gplvemosugh 2505 ethyl

Eh@e f Oﬁéﬂfﬂér{@ o mil c(r]-(@tﬁhés a% N-i-5 rf%"cesga!rly @an be

a 30 (9) (10) wherein RO, X, Y a *'are as defined
Pieref Bs‘ye‘smaQroogdurem%chﬁogatmaaaﬁa RLYy g 1zation

dNdrERandanidind. epméem&@@ubg&ltuﬂeeﬂay%e used in the next
sosyostityted ALl aroup cOUANNG L4 4SRN ion or
dehydration and concentration.

The step' of deriving the compound (8) from the compound

(7) is now described. R! is as described hereinabove. In the

relevant formula, R’ and R® each represents an alkyl group
containing 1 to 18 carbon atoms, an aryl group containing 6 to
20 carbon atoms or an aralkyl group containing 7 to 20 carbon
atoms and they may be bound together to forma 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-éferably 1 to
6) carbon atoms, such as, for example, methyl group, ethyl group,
n-propyl groﬁp, 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 example, phenyl group, l-naphthyl group, 2-naphthyl group,
4-methylphenyl group, 3-methylphenyl group, 2-methylphenyl
group, 4-ethylphenyi group, 3-ethylphenyl group,

4-methoxyphenyl group, 3-methoxyphenyl group, 2-methoxyphenyl
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a substituted or unsubstituted aryl group containing 6
to 20 35 carbon atonms or a substituted or
unsubstituted aral kyl group 19 containing 7 to 20
carbon atonms. Preferred as R7 is 1-phenyl ethyl group
having the (R) or (S) absolute configuration.
Preferred as R8 are phenyl group and isopropyl group.
51In the formulas (7), (9) and& (10), X represents C, S
or S(0) , and Y represents CH, O or NH. Carbon is

| Ereferr d as X,. an oxé?en IS ﬁreferred as Y. As R9

h°tHe oPﬁEF%P%E?@ VP B FEREE B AU EC #Edr ogen
a%oh10fophenpstgt@ﬁpdoﬁr4£mm¢mmphémy3dgﬁéﬁyl group

 pref or BBy s PRERPLOR SO LRI he " PBrBXahpYEST one

nenhyinQHQUbtoeﬁﬁy(pg&b@mabhyﬁwmpylogrmaubonian@usopytch as,
969“8 F?Qt yﬂaeﬂwﬂp r&» buj Vihe OF P1Pen 3 f ]F(Bléé group,
tert- roup ity group,”sec-p and
ﬁg@ﬁ@hw eg?bhpgrse@reng%rhemyheewl g%@tppan@-mmxybenzyl
gf@uﬁ, an emé’éh@wﬁeﬁfyﬂ gBHE | mﬁ*ﬁétﬁé@%@ehz?yﬂ%@oup,

err resen an netal atom, such as
L ERYERER e o SRa %%ﬁ%?h%t%%wam TR ALPLOpYL

ngupnbatEﬂphenplpf@pybdgrOW§ for the usage, the
‘conpou eS80 D f in@ eneral |
used |ﬁgé% ann%ﬁ?agan% ﬁg;gtha%u %?E%%§J %B Ca%pound
pf défher gbirpulal({tlo i3, Sepotesntep@bynbhe Ofl dwlropdpounda (9)
(7) . Wen ROOH (wherein RO is other than. H) is used
in conmbination in an anq nt of not less than 1.0 nole
per nole of the co HunR ? however, the anount of

MOR9 be 1.Q¢3mlE or Iesis:%1 ger nole of the conpound
(7) IS mount thereof is 25 not

| ess than 0 nole ut any further particular
restrictiofp.. Furthernore} in that 6§§e, t he anount of
MOR9 i s 0. glﬁﬁo 10. no , nore preferably
0.1 tR sXill nmore preferably 0.5 to 2.5

nol es, per of tq conpound (7). 30 When R9 in
MOR9 is. a hydgggen atgm it is generally possible to
carry out the Teaction in the presence of hydrogen
peroxi de according to need and, in this case, the

- conpoting f8lléw&ﬂ@dfotﬁuaa2eamiylcarboxyl|c acid

represented by the fornula (5) given

wherein R*, X, Y and * are as defined hereinabove and R, R,
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 unsubstituted aralkyl group
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her ei nabove. Wien RO is other than a hydrogen atom
the 3.5 conpound (8) forned is a 2-allylcarboxylic
acid. ester 20 represented by the formula (4) given
her ei nabove. When the product is a 2-allylcarboxylic
acid ester (4), this my be converted to the
correspondi ng 2- aIIyIcarboxyllc acid (5) by

hydrol ysi s according to need1®When hydrogen perOX|de
is used 5 this is used generally in an amount of not

&eﬁ, 17.1 E‘T)%@ %ﬁ;e}er@oqné/ 1.0 to 50. noles, nore

pre era per nole of MORO. The
sol verﬂr&@Itieed@eide $-snétppanvilethyl| growsthreivinegdtbeat (R) or

&y Q%@L%é)fcoﬁqtﬂ%ﬁ:r‘ﬂtﬂ'l%ﬂ Wi bke?@krgg\@é Si é(r@&gl‘?é:&nyl group

t he 1 nvention hus,” there may be nentione
%%@l%?QEF?%Y%U%V%Wmentloned R 9 OH hexane, tol uene,

xyl eneJ:n treid Eaydiotur an), dist h%h% e(clhﬂr,, X klept_retbehyls, C, S or
n m X sSal ven
bt O reREesEn b ol el Mafth 39 BretREREfes X,

gl oXﬁgemhyﬂrpﬁeﬁemredrasxﬂt|cuIar 15 The reaction

'S oSenRL AL LY AL ELEM PR, (ARG 40 B e PLELPL Wb ogen

-100C to e reaction time
PRI IO a2&uh§GF§utpde¢1eﬂJa1ﬂU,b51tlﬁomed @ltalh@m@p containing

Albesot B%efﬁ%%ﬁ%‘l?q tbh® CIQHPQ%%]E(e@aHl‘}rﬁg é:aEaPEOR atoms,

recover ed by extfaction wth organi ¢ sol vent suc
Sechefry| ToDBXaRBL &t @Etthé‘llu‘éﬁ‘éuPh d SFOE hBrPAABY L group,

IWh Ngr@ﬁ@ bﬁ-mii{ylr dlgﬁdultby l%éﬁliht@‘é.p@f&ﬁﬁutéécaﬁu% 1 group,
chro a crysta ation or distillation e
LT i TSP (o S b 1 e s D sy At 0k
mwmtybrgrqdp neB:eeBgr’qh@ni,t e tdgllydratpamdethyl group are
o gﬁgﬁ the step of
%f%%%f:%% t Co fgj’&%ﬂ% Ig%né: M%eyourf{c} (4) is
descr |1‘bééprﬁsan‘aﬁcﬁmaékalé %t@egépmbeﬁimfhéﬁeﬂ habb¥em atom,

dou1bh Sa6die o r afe £ s TS diel hadsganar akbi YsefrekBrred.
hydr ol 2|ng esters can he enpl oyed w t hout %ﬁﬁ%y

parti LPT YRR USPEEY dhe WF@WE?BBWQHF ethe thogmula
M@mgpcllﬂ;nde('lé):allay3ﬁs§ﬁeliﬁoafﬁeh1&@t1htecbf }liW’eréS/sZGﬂlaltslln@lole,

oyrce ,C £.0

TR 3 8 e BB v ARG HE pavd. () When
Pb@ﬁidahepannty iBhetbenpbluad H}¥)ig aiskel dsedomipindeion in an
MDA o0@nbRCEALS HAE WS Ab18M0PHEAL It BRLT ¥E IO (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 10.0moles, 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
isa2-allylcarboxylicacid representedby the formula (5) given
hereinabove. When R® is other than a hydrogen atom, the

compouhd (8) formed is a 2-allylcarboxylic acid ester
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The enzyme source is not particularly restricted but
may 35 be any one capabl e of ‘stereosel ectively
hydrolyzing the ester 21 noiety of the conmpound (4)

. The enzyne may be a microorgani smderived, aninm

cell-derived or plant «cell-derived one. Specifically,
there may be nentioned enzyne sources derived from
m croorgani sms bel onging to #Re. genus 5 Candi da,

Hum col a, Mucor, Pseudononas, Rhizopus,

SRR 3B 50 R S SRl e pae G | Pen the

- peodion haya b%—arfﬂbbeldﬁrkﬁﬁwltﬁc st ¢ esstader jaed tfHJ_QSI'nmay be

r | i pol LG nd'da 10
%ﬁqg%%?%@gloa%a %%5 % osangHumagglyagsr ﬁH;hlE ofgtd () by
hﬁm@l Y953 aqw@cr@irlmqethmeect\AJc@bepalva@w pm@ummmas;s ed,
ERis 1@”]1%%‘21“@@?1@!:5@{('1m¥%ﬁgﬁrﬂta¥§%§ﬂ“‘iess than 1a0 mole,

Br evundi nonas di m nu ul ononas Jens

" RBRAFRF R Y, L Fhddo o8 Bigd eSer PORFOPSFLSrabhrdl dh *{a@n% moles,

Seechal @yEamsrs, sel enospora, 15 Trichosporon cut aneum

or Tri hos ron % urrran |anu The zyg_trs source

20 1 of T SR LT B e PR et doloh Sk ety e FRahe scted but

eay Peesn potf wHeoe whighlwi Jduno £ iseldreerzy yest Baek the invention.
.CL ohi , a Ilke r t.he enz

'f‘g}&g bﬁl‘?é%é:%H H\%nttll%ged g{i%igg%g%nte% nak?% %nr?loned

R & Bexangp t@rlgmmeo wﬂyner wzra?ardrcaﬁmma@m ﬁhethykeether,

doer hyde o1 )ﬁé@n?ﬁaé%ﬂ&‘ USAg ey ENEWTE SRUMESed solvents

nment i oned _above may be carried out inwater or in a

- AP L0 Vet e A RTE OF WA - afdcaRTErganre hexane and

’S@tﬂﬁm:tfdrd'ﬂ&al{,gaﬂi st vamat 0 be used in adm xture
ter is, .for. exanple t hanol , et hanol, o
pr opaw@}e TEEETIRE, l&%%@ﬁ’é@ﬁt‘?%%%aﬁg f%ﬁggnteo 50°¢,

_ meé@mly aclét’at o FRBCsubBhe atemcdunpotiide( 45 generally 0.5

' hid 4t ange of
O 1to gzo‘gmg%‘i}hxsfé’u Bﬁde on tkﬁi;/ Feac rl\(géng mgqxt lﬁﬁlg:srbam s,
and t etz e deacdd ans (ded qanmmnndanSuntiogiregl ot e

BEO% byeaaj gk thased an.t bg awbﬁtga%h% sBhBa¥0Bu3R ddherhyl
amount t her eof nagrh?g( end on the node of utilization

Tfer 2ot toHEensy; Ve SPhetthded diadrsiSany, gan be
ouncef Bdd bipesisttas prockdulte deabirbentegraphd] \dr@%ﬂ:alllzatlon

Hord IarJB t he substr te co 4
con‘plsgzﬁ l(:l%l@n aea%cdt Qn ﬁné.rx%éllre mgBODe us(e i the next
step without extractlon, 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. In 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
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at. once at the start of the reaction or in divided -
portions. 35 The tenperature at which the enzyne
source is to act on 22 the substrate is preferably 10
to 60C, nore preferably 25 to 40C, and may depend on

- the properties of the enzyne. The pH of the reaction

mxture is preferably within the range of 3 to 10,
nore preferably within the rahge of 5to 8. 5 For the
pH adj ust nent of the solution, an aqueous sol ution of
an, aI kal | uch as sodjum hydr XI de or sodi um carbonate
TP be SPMRAYY nti velFPe §REYPReP¥oPEt Fon such
mcmcphp@zpmrtﬁembwd erar[ﬁar)alb&:alls]&diefﬁhi@cpldrvqimmy

B RSP otibt ) S PLEST 95 cllerkfal BARERE  biled enzyme
$dner ado vade nerdd dited pme:frexcrre;;hmamge bai@rmalnmdqmsi:thaemenus

d\éﬁé%@fneﬁﬂﬁ%éﬁ% hidanaldy, &cgform;jev@hqez

a const ant’ Iev uate t| on of

%mv‘atq@@mma%ol%hldﬂqsﬁowfa@%ﬂsenwrt éim%qﬁmcectu%n of

shech £36h i b s the nreaat csmiﬂcally 15 actlve
compound (4 ound may be iso

adj ustiHg S gﬁglf*é&é én ! ‘E 2 M4y Bf B4 I°| n%n%wn%ysources
@a’e‘bdiwtre@nfﬁditecehdldfa aaladqueeds Sahdiden vfohitatkaldandida

s SOdI rOX|de an C
ia:ljs% W?%a’a ir;lganl T Foix v'e% gé %Q s}é ?ﬁﬂﬁcgggt ;%n%glnosa’
Iﬂ‘w(anaﬁ@henl dermr Afaenieus adsardatiarieg Irmo 20 Rhizopus

9%ﬂlil:i:pH by adde'%l on tﬂer'gto oflhg%lq‘g\gcr#lsdDI Sﬂlcﬂl%ﬁh

%%HM%O%? dldng IsayeriaCIRIH Elidh dhaRarees
SPYVERbp@Bi £t MEnBCR] ai #ni hmaﬁmjdﬂp@L@,selenOSpora,

R e e T

Fur t hefimrenzgaeh sphreetpeondecanrbd porhéreinbincludes not

hEy PRt O S e o Y B RO fes ano
Therébl & byl oxarpl dsh¢ | 1 ikee ¢ atfeintherpogsentthe enzyme or
zh{‘e{ﬁ%ié):[‘ cS0 d dprddesmaet aid ze TGS &R BroPWRVE Garrier,

no means limtative of the scope of the invention.

?W%Ja‘? R BREX AT el Y, (FA/or the like.
- N Cotanoplalo phenyretadut iavr neiRs thesohtihe B otfr 2lnéhigioned

éé&%@ ?nannlgle)caorfried 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, acétone, dioxane, tetrahydrofuran, toluene or ethyl
acetate. The substrate compound (4} or compound (8} is used
in an amount within 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 blased 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 reaction or in divided portions.

The temperature at which the enzyme source is to act on
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2315 (R)-1-phenyl ethyl am ne and 41.75 g (412.6 nmol)

of triethylamine in 750 m of toluene was cooled to

0C, and 73.85 g (453.9mmol) of octanoyl chloride was

added dropwi se thereto. After conpletion of the

addition, the reaction was allowed to proceed at room
tenperature for. 3 hours. The reaction mxture was

agai n cooled to OC and then £Re reacti on was _
term nated .by addition of 200 ml of 10% hydrochloric

cid. The toluyene phase was_ separated, washed _w th
850 SHD 0105 BREBASOLE) bo 1ok DS s BAF B Hy BF B HE, 25 to
ant draredl e rdepdrydirarustisoditopet feat enf tHee <ol ywent

was then distilled off,.. and t. esi.due S s
quant |1 EH°BY FBE Al b Pt gy b the
vinghef 3 thelBonpouadeor dFeNNR 400 Nk theDEaBehod. 87to 8.
= v o 21305 .., 8 : (

§oe GE pf fedufegh of- ik SyeiOn o patedis(fpLation of
Rl SUEh &g, safiuy Hﬂﬁqx%.,o%.seﬁllﬁlﬁr garbgpgte may be
ds 8ok, 381 (B nali vel B eRab@E FOP FAMIRS sdch0ad)a B¥dsphate

SOPRUES, YepLg, THHLC et oBLer 1S D e S, e

Hdbodbe daklfethePrepat ddn om GomeotindYartds' HAMVR (08s the pHE

G e e e

&ﬁjustmenﬁ)qill D5 ZpadirRgd. Opticnally, the pH value may be

maintained at a constant level by adequate addition of an

aqueous solution of an alkali.

After completion of the reaction, the unreacted optically
active compound (4) or compound (8) may be isolated by adjusting
the reaction mixture to an alkaline pH by addition thereto of
an aqueous solution of an alkali such as sodium hydroxide and
extracting the organic phase with an organic solvent such as
ethyl acetate, hexane or toluene. After extraction with the
organic phase, the aqueous phase is adjusted to an acidic pH
by addition thereto of an acid such as sulfuric acid and
extracted 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. Furthexmore, 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, however, 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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95(g. 2 H, J=7.3 Hz), 3.79 (s, 3 H, 509 (gq. | HH
J=6.8 Hz), 5,70 (bM 111), 6.85-6.88 (m 2-to
OVe7.22-7.26 (m 2 H. 0 NM 0.86 (t, 3 H 1=7.3
Hz), 1.28-1.30 (m 8 H), 1.46 n (d, 3H 1=7.1 Hz),
1.59-1.70 (m 2 H), 2.17-2.32 C H- 37 96(m 2 H),
3.79 (s, 3 H, 5.08 (m 1 H, 5.82-5.77 15. F1 f(m |
H, 6.78-6.89 (m ] H, 7.21229 (m | H. 00.8 6 '
(13H J=7.3 Hz), 23126(m 8H) 1.60 )~-1.63 (m
1.67 (d, 2 H, 1 Q 17 N 4n-C7k11s
@@(nl. Pél%yl%timla(%me |an|qs 157955 g(q(41|2 ‘6, ™od)6 o) . w
&Fleﬂﬂw a&@r(emm47frb m7oFk N Bhd Mas2edd1e8.63906d, dmd 73.85

@38%%%01)00'% §om sk Drite{asAteR i sTagtiereto.

: After completion of the addition, the reaction was allowed to

proceed at room temperature for 3 hours. The reaction mixture
was agaln cooled to 0°C and then the reaction was terminated
by addition - of 200 ml of 10% hydrochlorxic acid. The toluene

phaséwasseparated,washedwithBOOn&cﬁfalO%aqueoussolution

of sodium hydroxide, and dried over anhydrous sodium sulfate.
The solvent was then distilled off, énd the residue was
quantitated by HPLC. Thus was obtained 19.81 g (97%) of the
title compound.

'H-NMR (400 MHz, CDCls) & 0.87 (t, 3H, J = 7.3 Hz},

"1.26-1.29% (m, 8H), 1.48 (d, 3H, d="7.1Hz), 1.61-1.64 (m, 2H),

2.17 (¢, 2H, J = 7.3 Hz), 5.15 (g, 1H, J = 7.1 Hz}, 5.64 (brs,
1H), 7.28-7.36 (m, 5H).

(Preparation Examples 2 to 5)
The compounds given in Table 1 were obtained in the same
manner as‘in'Preparation Example 1.
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| 'ﬁyadar@t:bﬂ oric acdog%) t ol ue 1eYs§2ga e was,S$§ eE‘Dcw

(R -NA ' nyl et hyl"am ne Sodi um
thydride 3ot ' was wastred~wth—25

t hree 20' e and H@?J’ﬁ? g% 3‘;&8% 146

m  of 3¢ a _sof i :B? (€. 2H), 2.172.32

(8.1 ﬁwd

31H5nCrH13966d63(d 2 H 1=4L | Hz), 7.03 H. 94

(5. ,111)5(br2|t381|—|z4726732(m5|—|)
20 (Prepar ation Exanple 6) (R

-N-- Cct anoyl.- | - phenyl et hyl am ne Cct anoi c anhydr| de
(5.58 g, 20.6 nmol) was added dropwise to a solution
of 2.75 g (22.7 mmol) of (R -1-phenylethylam ne and
2.09 g (20.6 mmol ) of triethg4dam ne in 35 nm of

toluene at 25 roomtenperature. The reaction was

all owed to proceed for 18 hours and then the reaction
TRdstg érminated by addition of 20 ml of 10%

Eravipled it h two—30

and drigd over arfh'ydrous sofi umls

renoval [of tbj\s di sti if?zﬂ]gﬁ {fﬁ'lgjé)(mg 211456
was quarfftiat edﬂoy \§4S thalF 347955 5.09(q, 1H,
(89% of ' ( Pr epptStinn Py (m 21

DO/n cnl:&| ||m u 03¢ da
A% A2

norti ohs
P

JJ

yl 3f- phem 10, 5 by B)&Pﬁ(lnéﬂ},ﬁaz-sv‘?
15 m of (16. 3 npdt) Pt 1(%3;{)121-719(::-,1}11

brom de, and t he reactlon vvas all ojved to-

0.86 (t, 3 H, J=73 H), 1.23-1.26 (m, 3 H), 1.60
-1.63 (m, 2 H), 1.67 (d, 2 H, 7=6.6 Hz), 2.12-2.17
(m, 2 H), 5.62 (ors, 1 H), 5.95 (g, I H, }=6.6 Ha),
7.44-7.56 (r, 4 H), 7.79-7.98 (m, 2 H), .09 (¢,

1 H, }=8.1 Hz).

4 n~CvH;s a8

-allll]'U

0.87(t, 3 H, J=73 Hz), 1.233-1.29 (m, 8 H), 1.51-
1.57(m, 21D, 2.11 ¢, 2 }g, 21‘71'.3; Hg 32'?'793(?12 )
| 6§ |3®3003.12m, 2H),527( 1H,1=73 Ho),
S nCh” " ;“4' 9 5.65 (ors, 1 H), 6.94 (d, 2 H, J=8.1 Hz), 7.03 (d,
28, J=81 Hz), 7.26-7.32 (m, 5 H),

(Prepération Example 6)
{R) -N-Octanoyl-1-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 Iﬁl- 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~nl 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-1l-phenylethylamine
Sodium hydride (60%) (0.65 g, 16.3 mmel) was washed with
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5 proceed at roomtenperature for 1 hour and, then, at

"70C for 2 hours. The reaction m xture was cooled to

room tenperature and added dropwi se to 20 m of
i'ce-cooled 1 Mhydrochloric acid to thereby termnate
the reaction. The resulting m xture was extracted
wth 30 m. of hexane. The organi c phase was washed 10
with a saturated aqueous sol 8bion of sodium chloride
and dried over anhydrous sodium sulfate, and the

The desired

| th di i]led off
e T e BorE e S PEcacRgaf brunRen TR sRaed I my of

' IﬁﬁajﬁedeEQSQege(ﬁd@@doﬁ Bbéutubheoéoﬁpﬁﬂnd (815 mmol) of

%‘%é‘?ﬁq%ﬂgﬁp%w;g%@aw 'I'; ﬁhl ﬂi TRF,Zind 1.96 g
ML &13 med. )( mf 2H) vl bromgudg s argHthe feaCBlB@)was allowed to

prfset &4 &Ebmzkmmpeéagéré §§r(fnhégﬁ and 5tﬁén§ 82 {dBc for
1H) . 6.12 (q, Hz) (m 5SH

22@0@pfr5epail‘aﬁl %%a‘EF(Ja‘?FbIﬂ@thSﬂi% WES) cvﬁéeéoh@otiﬁfa% tgmpgyature

drﬂi Halbleg ar&\pmﬁs@&toazneﬁl oF {be- §aHEednlamej}d@@chmc acid
argeﬁa Ie 7:.25 30 35 26,5 10 15 Table 2
if% BBt I S HE R (RG07RELL Epey juixture was

BDG)Lith 30. 86-Hf 8xane 3 Hhe) oi&aﬂllaopl@me 8vdd washed

vént‘&gr I(Iggtﬁfcg'@eéd ff;u%eo'ﬂ@ E‘;(m'ié %ﬁg ébc@ xﬁ%%}ugﬁgjz and dried
Wegp-JUpBinoymsaliygn sSlgate,1eqEkhe I9lvehigsas. ghen

distilled off. The desired product was purified on a 5111ca
gel column. Thus was obtained 7.59 g (924%) of the tltle
compound.

IH-NMR (400 MHz, CDCl;) & 0.87 (t, 3H, J = 7.3 Hz),
1.28-1.30 {m, 8H}), 1.48 (d, 3H, J=7.1Hz), 1.61-1.68 {(m, 2H),
2.81 (t, 2H, J= 7.3 Hz), 3.58-3.74 (m, 2H), 4.96-5.08 (m, 2H),
5.55-5.62 (m, 1H), 6.12 (g, 1H, J= 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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(m -2 11), 7.21-727 (in, 2H)- OVe 0.84-0.87 (m
311),1.25-1.28 (m 8 H),1.47 Ove(d 2 H 1 6.S Hz),
1.61-1.64 (nn, 3 Hy, 2.31- 9n-C7H s N962.35(n 21-1),
3.61-3.67(rr~ 1 H), 3.70-3.80 (m 41-1), 5.07-5.14 (m
2 H, 5.50-5.69(m 1 H), 6.06-6.10 (m1 A)-
00.85-0.88 (rte 3 I—I) 1.26-1.29 (m 8 H), 1.43- 1.70
2.29(42It J=75HX), 2.58- 10rr267Ha5 3J933.61(m 2 H),
_476490(m 2 H, 510518(m 1 H, 6.69-6.74 On, 1
M), 7.44-7.55 (m 414), 7.80-7.86 (m 2 H 8.01-8.03
T3k 1 . 0087(t 3 H 3=7.3 Hz), 1.23-1.26 (m 8

H)qpaﬁt;l{ﬂi{ 50 (T ’Goinggu :6i8 zgv&%c(l 56 1. 5§—N&h@4§n ,321530,3,

Eganpfe (t] 21 Hz 2 S,
gm? %%(52&%‘%%:4%;3

Comas N943. 309(m g214),
1
Ar gn i LD (m, 5 H), 4.96-5.13

(m 213), 6.28 (t;:
7.28- 8. 4ocH NE) O p

phenyl t(rh_\,lllhrﬁﬁml%r@dﬂmsﬂ-@w
of 10.01lg (400 nmol )™~of (m, 2 H), 7.21-7.27 (m, 2H).

(R)-N-AIIyI-Qo tan
-i\'rocrdroyl-l/i-\qler_yl ernhytram e i n |20 m Oof T Ol UEne,

{fand 9.99 q (§0.0 mml) of al lyl ' W%‘S%Pﬁ‘%q L‘f{
f}% 630 1 1), 3.70-3.80

a suspen po.g

hydr i ué e, (ﬁpd}{)thﬂ-sn-eaﬁinpﬁo-s 69(m,
was al | o m/groce A PC f or| 18060661 (m, TH}e

reaction mxtire was c Q_ro

added ropwi s¢ t o, 80 ', | ce- copl )
hydr ochljoric id ter 'lsaggﬂmgnm 9m8?}§£
The res ,,_tcw ' r 3dt e 63@1,2/\]1}1’4’1?6{4 @e2H), 5.105.18
30-m p rtlons 0 b or gajiing B aSE 4R d H), 7.44-7.55 (m,

hd_t helf 7@ 501203 . 11

10 TN o3[ 49N 5~79AS), 1.23-1.26 (m, 8 H),
' WJis quiasb itt2af, e 3 k), HEL]GB(m,zﬂ},

48610 qqf [A1BOGH a1 HogkHGuRt. 3.22

y
distill
Thus \ps

St ’ 3.30 (m, 2 H), 3.61-3.79 (i, 2 H) 4 '84-4.95
\'/l ' (m, 2H), 6.22 (¢, 1 H, J=8.1 Hz), 7.04-7.23
W {m, 4 H), 7.28-7.40 (m, 5 H).

{Preparation Example 12)
(R)-N-Allyl-N-octanoyl-~l-phenylethylamine

A solution of 10.0 g (40.0 mmol) of
(R} -N-octanoyl-l-phenylethylamine in 20 ml of toluene, and 9.90
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 pr_ocee‘d at 100°C for © 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 |
Sulfa'tle, and the solvent was distilled off. The residue was
quantitated by HPLC. Thus was obtained 2.87 g {86%) of the title

compound.
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35 27 (Exan'pl e 1)
(R -N-(2-Alyloctanoyl)-1-phenyl et hyI amne To a
solution of 24.0 g (83.0 nmol) of

(R -Nallyl-Noctanoyl -1 -phenyl ethylamine in 240 m of

t ol uene was added dropwise 61.5 m (98.0 mmol ) of
tert-butyl magnesiumchloride (1.6 M at room
tenperature and, after conpk®gtion of the addition,
the reaction was allowed to proceed at 70C for 6
hours. After conpletion of the reaction, the reaction
[R3@MR ¥ wWels added dropwi se to 240 ml of 1 N aqueous 10

tB_/)dm}Chi—Q{il(ylafdiﬁrwylan—i—%ﬂldiﬁﬂféthm%ﬂﬁﬁéﬂti ng i ih
and the

t L, t th 30 m f
g}gaﬁ{ ﬁgégﬁ' S, gﬂg@ Qri%t H fo@ %WL 8 saturated

| D] 5ol M- agrt aofo yelodli tph eoty o titdel angimck tier40 ml of

c reassired g of
aculepm%&$§%ecu§ ﬂgﬁl W?&wW|e§%
wwwwm@@ml@@ i pdh gdl rph@xbmp@rhpmre and,

R 2R mpﬂe@h%)n 5@ tBiVEaalBidn 9 hhb%eakkRodShas allowed to

IN?‘E‘%EFS ?tamﬁé)@t’-’aﬁ&ﬁﬂufsl pRE PSP b iR ofHERfyreaction,

%M@Qeﬁﬁ};o?:?%@ﬁu& ?a@agdga dﬁﬁé:gxfa_l'é)e t% AB3 :énloﬁﬁ 1 Magueous
?Qro ] ci)ﬁ)c, agifh on ;'l‘)f (J'T(ﬁ'e %%%P.Z.%f%d](ﬁnq'%lxture was
dx O St @Dwibh Bl & 6ExEn8]1 afm tHeprg@n28-Ta B3 wap washed
v'u'_’fgh 1@&@%@% gat‘_ﬁﬁgkeghﬁ%&@%g%%@ \ﬁer' Q%gﬂ%%k?lorlde.

wer e obt ail ned ner as in
ag_nd g@eguscggcggtggtergmr@egr Yiesiuf(e® pressure to give 25 0 gof

| Solryent-thiaas beterR! wEsNWRr(46Q4dVB%, column

(%'mgtorgartaipci‘?y on s?_llca gel (hexane:ethyl acetate = 10:1} to
give 13.1 g (76%, (1R,2S}:(1R,2R) = 80:20) of
N-[(R)-2=-allyloctanoyl] f-l'—phenylethylamine .

'H-NMR (400 MHz, CDCl;) & 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, SH).

(Examples 2 to 7} _
The compounds given in Table 3 were obtained in the same

manner as in Example 1.
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filtration.

"As descri bed 20 THE1S, 2R :

) =72:28 0"

1S 2S in Exanple 1 M )
. H=, 72As descri bed 3Hexane(1S, 2R)

(1S,29)in Exanpl e 1 =82:18 770.86.0.88(m 3 H),

1-21-1.26 (m 8 H).

1.

H).1.59-1-67(01, 2M2. 02-134 HI

HTol uene(1R2S)' (1R, 2R)3 61( mi Hj
'=81:19qy i ,
J=7.3 Hz) 800.82-0.86 (a%3 H,
gre M1.45 (m 4 9),1.55-1.62 (m

5 .

Sairte

45- n Cs-i,~ .1.46 (m3
5-5
sS7X.76tm | 9
CPA*.6.86(4,.22% 3=7.3 Hz). 7.23(d.2 H
1.20-1.45 ( 8 H),

m
I H),

18 5>+ || JToluene(1R 29) : (L1:~2R)Im2 H).z
34-2.36 tni. 1 3.77 (1.3 t | =/M"Mieldl%93-5%.12 (M3 M
5%@!&5 76 Cwrepgyd 3. [3&ives :| Giasreomer | HjH-NWR GIFMpgCDCL)
=7 1 Hz) "6, 951 690 (m faJHO)-n 7 21-7 24
mll-%g. @0008180’1 3 143;51 36 (}RndS
1 6% . w2 . 98p= 04 ’\ﬁ(mﬂ 25)‘ 1602578 f }
(m & 28 38 (w1 08(m
Tquene? .282 VV 572L5.76 (nh M 5 93 5.95 (m
111). 45 7’51 (m q W 7.79-7. 8@2(W] 2 M 8.09 -8.11
(rt té As described
Hexane [ (18,2R):(15,28) in Example 1
=82:18
77 D.36.0.88 (m, 3 H), 1.21-1.26 (m, S H), 145
o e B ing D
4 H Toluene | (1R25): (IR’ZR) e P (m, ﬁ'{) 5772:5.76 on, | 1),
_ OMe - =81:19. 636, 2 H. 1273 H2), 713 (& 2 H, F7.3 Ha)
I 0 0.82.0.86 (m, 3 H), 1.20-1.45 &, 8 ), L43-
wCaHaa i e |.451(t;1-].)421-]3),;..25;2i61({u. H)IJH;:’I(.N;I}:I;B
5 .\ (\O/Q Toluene UR%S) (IR2Ry | §olh m, 3 1), 5.68.5.76 (ra, 1 1D, 355
=77:23 -6.10 (e, 1 H), 6.77(d, 1 H, I=7.1 Hz), 6.85-
6.90 (m, 2 H).7.21-1.24 (m, 1 H).
a €0 0.20-0.38 (m, 3 H), 1.15-1.36 (m, 8 1), 1.60-
- 1.75 (m, 5 H), 1.98-2.04 (m, 1 H), 2,16-2.18
0-Cahyy {15,2R*) : (18,25*) |(m, 1 1), 2.28-2.38 (m, 1 H), 5.00-5.08(m,
6 N Toluene =12:93 2 H), 5.72-5.76 {m, 1 H), 5.53-5.95 (m, 1 1D),
N 7.45-7.51 (m, 4 H), 7.79-7.86 (m, 2 H), 8.09
: 211 (m, 1 D).
SSeY N T
i [ER 1 .26 (m, , 2.29 (5, N
GHa 18,2R*) : (18,25%)| 2.96-3.00 G, 1 H), 3.01-3. , 4.87
7 H Toluene | ’%—.35?15( 257 +.398 (mz(r?'n,;gﬁ-s.n(:: l(n}‘i).l;.i}'!-s.ﬂ
(. 1 H), 5.66-5.57 (mn, 1 H), 6.96-7.05 (m,
41, 724752 . S H).

(Example 8)

N-{2-Allyloctanoyl) -

diastereomer purification

n-Pentane

temperature.

{25 ml)
N-(2-allyloctanoyl) - (R

" diastereomer mixture {(1R, 25)

Thus was obtained 0.47 g

of the title compound.

{(Example 9)

(R) -1- (3-methoxyphenyl)ethylamine

was added to 1.0 g of an
)=1-(3-methoxyphenyl}ethylamine
¢ (1R, 2R) =77

was warmed to 40°C and then allowed to cool slowly to room

23), and the mixture

The crystalline precipitate was collected by
(58%

recrystallization, diastereomer ratio (1R, 28)

recovery upon
: (1R, 2R) = 94:6)
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0 j810.82-0.89 (m 3 H). 1.14-1.20 (m 814). 1.59 !(a,
3.11), 1,99-2.26 (in. 2 2.29 (9,3 M 7H -
\ Tol uene() S, 2R*): (1S"25*%)2.96-3.00 (m | _, :
3.01-3.11 (m | H,4.87 =85.154.98 (m 2 H), 5.36-5.31 -
(m i M 3.47-5.57 (m | H), 5.66-5.67 (,k4 | 1i),
6.96-7.05 (m 4 9), 7.24-7.52 (m S H. (Exanple 8) N
(2-Al'lyloctanoyl) - (R -1- 3-nethoxyphenyl)
et hyl ami ne 25 di astereoner purification n-Pentane (25
was added to 1.0 g of an N-_(2--allyloctanoyl) -
RJRgZ }ftllﬁ(lso?ﬁw}y)phé%yﬂ “ReRYhdhe di ast er eoner
Mﬁ@tl@yigﬁﬂ&yﬂ}%thyiéﬁn@ Rilaggeﬁ&meﬁ%ﬁfﬁlé%%iéﬂ e

to 4 nd then to coo slowy to
room neteci'i"bee (a‘?d? %aﬁq pi't at e was

Nﬂl(:}im:lbr_dldwtarﬁmjflr-awbnl dinersy vaz— obt ai ned 0.47 ¢

3%?“/%{5%%?% FPOf el ST Aol raligler ThANLET £OT"
¢ 6hporivtl). : B85S (Exahpl &5 93: - N apd, Afdtdmwdianoylifion @8)50°C,
23 mANEAYlexdmd 42 BBldnd Lheny! giet Q%%ﬁ?@ﬁg%ﬂ?ﬁ@f@%ﬂgrallowed

urlflcat|on Acetone (6 m) was ad .
(E@Q_aﬁ w]ogt%qlog,qngm t%@erqtlb]ﬁ%nyﬁh? g:rystalllne
Iéﬁec M@hﬁeﬁwld@li@é@é@ir@ydfmstﬂ@mrtén@dweo(c(ng of

G Dt e Wb sffodd Catla « ReSrase) (Fyt) ves

_@dck@cmrt@ ths atyoinels dbctammld ahdw yfter dd@molution at 50°C

RS0 BhihEnel DBy HRLE! WG A DERSUBE AR i urs vag gt Lowed
Q 1@621R*§lqnla/2®)reﬂ@5termme@tum@;et c’frh@ (c4ryfﬁt)ahﬁmle

{0t deaGs &éi@éét@@tkﬁ} Redt20di 0l t8lgideSs0l Yitd QR white
hexane was added, and the resultlng

at 5 0

Cjesmé%f’allf%‘ﬁ\% rf{’o“%%lr%?%WE/a% TR
tmm*a)turm Jdve) cxys2 at i d 1) preci pitate was coI | ect ed
by filtration to give 0. 17 g of white 15 crystals

(25% recovery upon recrystallization,
(FsymR¥g : YAS, 2S*) = 99.3:0.7). (Exanple 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 temperature, and
the reaction was allowed to proceed at 70°C for 6 hours. The
reaction mixture was cooled to room temperature and, then, 51 O
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 reactionmixture 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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N- | sopr opyl oxycar bonyl - N- (2-al | yl oct anoyl )-(R)-1- 20
phenyl et hyl.anmine To a solution of 40.0 g (0.14 nol) of

- (R -Nallyl-Noctanoyl -I-phenyl et hylam ne in 400 m . of

t ol uene was added dropwi se 105 m (0.17 nol)  of

tert-butyl mgnesiumchloride (1.6 M at room

tenperature, and 25 the reaction was allowed to

proceed at 70C for 6 hours. BRe reaction m xture was
cooled to roomtenperature and, then, 51.0 ..g (0.42

nol ) of iso chl,orocar bonat e was added, and th

FRER b Bélclrb\‘r%éc}ltcé PP bcEREHRC r Y+ élﬁ?é?aé%%relo 1) to
fove 15 logrest thaf t et 1€ eapbeiindnaofa tb%wastslo@% ggfmeld 78%,
reaction m xture.wa W S 17 of a
(.iLl‘—f\FE\?{b%%lﬁ oty oﬁl%‘fdéj%yd&%&%%fl c g%t?%l fn an ice

bat h. "Hh&MReddt0ico NMHmi, X CIe 3 WaS @x?ﬁatbdedmﬂm =4903 nfiz),
fohe n he; o Colyayer h d 0
%85‘0??2?335&@55 ed Igg{)&usﬁgbl‘ﬁtl on o#\@ og' um cﬁwlzgaer?

antBthep? CEonc&itr at 8éd-Unb8r (mediitled pridsSurd® t(mrglﬂbr 3.58

?%; hrg Oh @7‘3&“@@ 11351@500'@0@@ EJ'hPE!C(EszQHPr@U@é "/V‘?a?m, 1H)
urified by cofu % chjiomat ogr a h]y on sif ica gel
hekahel et M Ja%}s‘ta L 1olh) (fg ve 41.0 g of the
title conpound as a colorless oil (y| el d 78%
ast o0 r-at (1R 29): (1R 2R) = 80:20) 'H NWMR
nﬁ)di%)i% 0.72 (d, 3H, J = 7.3 Hz) , 5
0. 82 ores fohl o3tinglcdbpdundSerde obTadndd) in thel 8ahe2@anner

é ]Zﬁl-gﬁ%m%]}ell%%l 52 (m 3H), 1.57-1.69 (m 3H),

3.58 (m 1H), 4.77-4.81 (m 1H),
: 5.68.77 (m 1H), 5.98-6.02 (m

7.20-7.41 §gm 5H).§ 10 (Exanples 11 to- 14) The
fol |l owi ng conpoiinds werfe obt ai ned in the sanme. manner
' C6H1 N
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R 35 31 5 10 15 Table 4 Exanpl eRC COOR Yield "H NVR
(400 MHz, CDCl,) (anmountused; (% equivalents) 0.88 (t,.
3 H J 7.3 H), 1.21-1.29 (m 811),1.52-1.55 (m 3 H)
1.66 (d, 3 H3 6.8 Hz), 2.22-2-52 (m 2 H), 3.34-3.4S
(m I H 11COOWL3.0863.52 (s. 3 H). 4.97-5.30 (m 2

H, 5.66-5.52 (m | H), 5,97-5.98 (sue | H, 7.21-7.30
(m 5H. 054 (m 3 H, 0.8810.94 (m 611),1.17-1.49
(m 10 H, COO-1.52-1.67 (m 2 H, 1.75-1.80 (m3 H,
2.24-2.56 (m 2 H), 113.50-3.65 (m | H), 4.61-4.69

1aRie ), 4.95-5.17 (m2 H), Sec-BL. 70585(a|
112\ N7 2€0. . L fa .0 Q7 H o Y 1Y 120
I.J.\Jl,8 i_|SJJ. ig: rs'o%\“lwml_';uloés\la, o Ty, g U= 1LOoJ
n, , . Ol e
fﬁz‘j"f‘p'? 27-B.31 Mn\,;le il 4B~ 2. 50 ( N“if)““””‘c mj‘
13C0O0PN2. 0943. $1-3.64 1 H), &3&153?1.{1{2{ M1-129 () 8.1, 1.52-1.55 (m, 3 H)
5.72-5t86 (nn, {1 14), §.17- 22752 Q12 ), 3443 48 (m. 1 )
(m 110{ MFOOMe5/0. 80" (m} &6 H % ?’%%ﬁﬁ%mﬁ“’-mm
1.55-1}57 (m 2 H, CO®1.7f 3 H J-6.8 1), .
2272131 (m 1-H—2-39-2 1 142601 L;; 60-3-64
(m I M 5.03-%.10 (in,| 2H|% 9E *2“7‘1\%?
), (g L0002 (m \311). o 4padod 2& dz 3 P Ik
(d 12" 1 sat=@u0 [He) ¥ (B Spl bsmsies o B0 1egl-20ye aHbONY | -
(2-allyloctanoyl) - (R} -1-}20
(3-Tet hoxyphenyT) et hyl dm ne[ Jsssef ¢fd 11201030 to, 8, G546 (s, 2 1),
mmol ) pf N (24al | yl octjanoy| ).78d, {1R)=68 fz), 227-231 (m, 1 H), 2.43-2.50 (m, 1 H);
( 3- 18ef hoRPFhery| 20et hylsm fif 176W%% 1}?7'23“('“'“'”
(1R, 2B) . (1R| 2R = %7:23 added
toashlution af 151 1 (3-8 ol ) of —sodium-hydride
in 1 [0.850.87 (m, 3 H), 1.22-136 (m, 8 1), 1.55-1.57 (m, 2 H),
CO0- 1.77(d, 3H, =6 8 He), 2.27-2.31 (m, 1 H), 2.39-2.41 (m,
14 9 |eg |1E0.3560364 e, YH), 5.035.10 (m, 2 ), 5.72-5.88 (m,
4—=NO,Ph 15, 6.10-6.12 (m, 1 H), 744 (d, 2 , J=5.0 Hz), 833
(d, 2 H, J=9.0 Fz).

{Example 15)
N-Ethyloxycarbonyl-N-(2-allyloctanoyl)-(R)-1-
{3-methoxyphenyl) ethylainine '

A solution of 0.40 g (1.3 mmol) cof
N-{2-allyloctanoyl) - (R)-1-(3-methoxyphenyl)ethylamine
(diastereomer ratio (1R,2S): (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 5ml of a 1 N agueous
solution of hydrochloric acid and 5 ml 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
agueous 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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solu

25 2 mM of DWF at roomtenperature, - and the'react'i on .

was allowed to proceed at 50C for 1 hour. To the
reaction mxture was added 0.48 ml (5.0 mmol) of

et hyl chi orocarbonate, and the mixture was stirred at
50 C for 12 hours. The reaction nmixture was added
dropwi se to a m xed sol ution conposed of 5 nm of a 1 N
aqueous 30 solution of hydro@? oric acid and 5 m of
hexane with ice cooling, and the resulting m xture

extr ct ed W

AR REb S LU L e T A Ly oL aRE T e "Shpouna.

agueouslsolassonidbf (goeidnd 6%} of iRe2and (Tt erRNt+ a’f@d23)
under e e&o%r?ﬁ&“r%dc‘ig g 08%9098§’f (A, Cﬁﬁfg 0.98-1.03

product . e crude ur |
émlflﬁb) Qél 280l udm (et Wi) , QZ%QIéiSe{Meiéfﬁe E. 207185 (o 3H),
224 hey td4 1 g, C ou a orke [
%)F/[&eld 460 (19 oémt % 44 gn qrm @dvaas(sé) gﬁhi& §5- @ bz (m,
(L e a8k, o hr St (o, G603 53 Seme 5R (o0 18,
5.28-%.8¢ () Shh, 1.68-1.68 (s 2HH. 1.81-185 (m .
3F), 5 2.20-2.55 (m 2H), 3.52 (m 1H), 3.78 (s, 3H),
3.82-4.02 (m 2H), 4.98-5.11 (m 2H), 5.70-5.76 (m
1E)kamp18316)98 (m 1H), 6.75-6.86 (m 3H), 7.19-7.26

ﬁ@th%,[ﬂ) o gﬁg[rgéga&g% 10 Methyl 2-allyloctanoate A

ion o 0 mmol-) of
N- et hirl exyek Gy CN-%@Samlyl oetmpoyl )efl- (R) -

ﬁhﬁexhgqexycé%aﬁyl oS¢ ﬁian;_\%ﬂ@& Béﬂegl )Aa§—~ eppled to
Yo sol ution in

ﬁEﬁﬂaﬁste\s@l%d@a D HhoEsne FBAR? b A ARRLed 0y 83C 0.386

ﬁ;orz 22 nh@lll‘) Sof ﬁa@MeeazBPogby@sloﬁ armmeah@ﬂoby v&tdtaﬁldéﬂ, and

gL 1:: 1N h%(ﬁr ]c_;hl o% A6 ﬂ u and %he uct_ was
tergéf(gld Gi TAS et hyf T adet &f €2 THR ]éﬁtraé"t esa 9Ted’es

beemlanhydrbjasamtzhmnsmﬁfam athd QTOhYénDCMSr:LC acid, and

) \ s S ed |
gtr}éa iéc%) Cta%as Qggaye %m;mt}glé%h% 6&:%85@& 1%5 }qt%q\ct was
ﬁrﬂﬁétyﬁﬁﬁgg drous sodium sulfate, the solvent.was distilled

Blfﬁfz éhayt@@tﬂégydme (&sllﬁbﬁayéay k@m@@ &\@Safé)lﬂﬁéla gel
roduct 45%

d
é 87 ty' IBH 9 Og98! ?l Cifzg,hﬁ %’E c%lp;))ounjé:
N 52-215616atatbyl) 2(Rg@iQpﬁénﬁhétB?ﬂamBn@GwaQSféﬁmed as a

Bibrodud- PnO0fsdMys &th, 5-68-5.78 (m.1H).

'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-allyloctanoate :

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 NaOMe {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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(Exampl e 17) N@thyl 2 aIIonctanoate A sol ution of
0.345 g (1.0 nmol ) of 30

N- net hyl oxycar bonyl - N-(2-al | yl oct anoyl ) - 1- (R)

phenyl ethyl'anine in 5 mM of THE was cooled to 0C,
0.386 g (2.0 mmol) of NaOwe (28% solution in

net hanol ) was added, and the mxture was stirred for
22 hours. The reaction was t&Bm nated by addition of .
2m of 1 N hydrochl oric acid, and the product 35 mas

e><)té g\ct ed with ethyl acetate. The extract was drie
BURYIBRLZ Fus B & eféPévef‘ﬁeW%l%%Fl%\?a%d Offr and

dhstidaéﬁd.leofv\fa,s andnttheteasbduec wvashasantist abedihydGe. 109 g
S 0109 (55% of the title

I@g buPH. ’%l\?a"zln%ﬂ? V1) - (R) -1 - phenyl et hyl ani ne
$2fblhxebb<a’rsara>y5 byfpkﬂbtpﬁtenmletﬁ%JgaMrcb W anptmed as a

%g%rg@&&yl 2-2d vl pocianoate A solution of 25.12 g
. b mml% of 10Y

N-isopr opyl'Oxycar bonyl - N- (2-al | yl octanoyl )-1-(R)
PheAY @tﬂy)l amine ( (1R 29 : (1R 2R) = 77:23) in

3 cooled to -10C, 26.1 g (135 mml)
ﬁ?gﬂﬁ ?%i%i%ﬁ)%ﬁ?%ﬁﬁln met hanol ) was added
dr opwi s escalnd; icaf teef 2 ef i (07 & e ) @(iditi on, the
e f A5 m nut 15
e o e T b b G o 1 |
hyenptatloyiaviaei(d lRagd )t HéRpQBdueth@s'l)exm r38St mél o/ﬁ THF was
bexang {00 gc x 22 l Th§3gxhﬁégs Q@M@dmggﬁrsolutlon in

drous sodi um sul fate, —and vent

anh
IH‘?E%/'?W%H WY Al VEramsrigte aa%ﬁr%é:qémidakﬂton of the
dhil st Was, Pl hi 26108 wh SithirG¢a ekt ok AT 10 4G M@nﬁ£e§2 The .

9ol 8800 va2 PSRl L e dutle comaund (RAmle 1 oric
anddl) afd 2he product was extracted with hexane (100 ml x 2}.

DRen ot datr 1o ol Zol o5, BBAYi %%§5%teao%nd the.

mlwnhéfm@ls\‘mé péé to @UT/e 45 BQ 9 220annvige afroduct
i\i@%é@%‘%{ﬁ@lehl on i rgllrzt%tah 3Ral ¢oYGsn a&si%qv%r PW3Sey (928

g after conpl eti on of
%'ee}) of the title compound.

(Example 19)
Methyl 2- allyloctanoate

A solutlon of 40 g (110 mmol) of
N—isopropyloxycarbonyl—N—(2—allyloctan0yl)?1—(R)— ,
phenylethylamine ((1R,2S5): {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 further stirred for 5 hours. The
reaction was terminated by additionof 230ml of 1 Nhydrochloric
acid, and the product was extracted with hexane (400 ml). The
organic layer was washed with 100 ml of a saturated agueous
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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addition, the mxture was further stirred for 5 hours.

- The 30 reaction was term nated by addition of 230 ni

of 1 N hydrochloric -acid, and the product was

~extracted with hexane (400 nml) . The organic |ayer

was washed with 100 m of a saturated aqueous

sol uti on of sodi um hydrogen carbonate and then with
100 M of water and dried o®ér anhydrous sodi um
sul fate, and the sol vent 35 was distilled off. The
resi due was c%uantltat ed GC.. Thus 34 was obt ai ned

o3, Aptainashoh 0 50b% k) %4r rtrfﬁé)euetewe orfssurid: t {Easmagnd -
20) Methyl 2-allyloctanoate 5 A sol ution of 0. 374 g

@%%%Top%q)oxycar bony! - N- (2-al | yl oct anoyl) - 1- (R) -
paemyl ety g et dndalife 28) : (1R, 2R) = 77.6:22.4) in
- e 0 g ( .0 mol) of
Z%g |ng'f1)qJ |3ﬁ7 hang f&'%ﬁg ded and t he
Nrkt@@@malso%ﬂ&lﬂ@mlmm zmﬂrlylmtﬁi@&ﬂéac]h G was

.ﬁﬁéxgg; atiﬁ/ln@d(d(llttt oy )0f (1, Blr)ok 47 N5 m/dli PCl O € of THF

aci he product was extract ed with ethyl acetate
29 WO%@C&)‘ZO OTie ExBP&cO WasOdrred) overNahydioifs solution
5ﬁdcldnnan§>ul)fms ,adhdul,t hﬁdsoh@gﬂ&tmTﬁaststiﬁ@%@ff_br 1 hour.
e residue was uantltat us t e

$EET (55 s PR AR S et T

h@km@hm@:@ dveitchy |arki atley | poidingatves sA esdiinagtord ofith ethyl
I P

255058 Rl 1)) SheZhctdSpLORE BUGRLP g s sodiun
glg}fat%,]_r{nncgpghe; sp;l@ntzya@) d,lﬁtg,ll}dedopffHE leglsre51due was
Q@%@ﬁté@ec@%y SOl ghh NS e dhedD 02 1Ly (8hsNashe3se

{;_1 nmet ha oI éO 04 was added, and the mxture was
QtiFredt¥ The reaction was term nated by

~addition of 1 rrt of 25 1 N hydrochloric acid, and the

‘()ﬁg%ﬁﬁ was, extracted with ethyl acetate (30 M x 2)

extract was dried over anhydrous sodi um
Methal ef-ahdy tdetamiatent was di stl Il ed off. The
resi dyg WAs;+ Qa4 tateo wase obt ai ned

0.163 g (82% 55. 0% ee) b%/ the t|tIe conpound 30
N-iscopropyloxycarbonyl- Nw(2 aliyloctanoyl}-1-(R)-

‘phenylethylamine ((1R,25}:{1R,2R) = 77.6:22.4) in 5 ml of THF

was coocled 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 extractwas driedover anhydrous sodium

sulfate, and the solvent was distilled off. The residue was
quantitated by GC. Thus was obtained 0.163 g (82%, 55.0% ee)
of the title compound.

{Exanmple 22)

. Methyl 2-allyloctanocate

A solution of 0.374 g (1.0 mmol) of
N-isopropyloxycarbonyl-N-(2-allyloctanoyl}-1-(R)~-
phenylethylamine ((1R,2S8): (1R,2R) = 77.6:22.4) in 5 ml of
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(Exanple-22) Methyl 2-allyloctanoate A solution of ‘
0.374 g (1.0 mol ) of

N-i sopropyl oxycar bonyl - N-(2-al | yl oct anoyl ) - 1- ( R) -
phenyl et hyl am ne ((1R 2S): (1R 2R) = 77.6:22.4) in 5 -n1
of ‘35 tol uene was cooled to OC, 0.386 g (2.0 nmol) of
NaOwe (280 solution in nethanol) was added, and the
m xture was stirred for 21 BBurs. The reacti on was
term nated by addition of 2 m of 1 N hydrochl oric

acjd, and the product was extracted w th
febisae Wao Cfﬁ‘P];ch)to i Bl W i oy Naowse (28%
sohyt @usin sedingmoyl fw@fSGadaﬁd th]ﬁdst)}iléa/eﬁttxm was stirred

t d of f...Th i.d t at
E‘%S % \Ngguggt ai n%%er(?raic O%e(”?é %ﬁan élje}}j F%tl%on of 2 ml
¢t & doupowid.orig @Exainpaedzegue I\Etfh@ﬂlct was extracted with:

ﬂ)ﬁi 36'0%‘&5@%"?%@:{@ =9 Ut ' ?H %fx]tQ*a%]tSwgis 1%(?3{?%} a%hydrous

car oct ano

on
@%@h%é‘ﬂlﬂ B&RI % ﬁh@ Wlmnwtaﬁa%wwa%e@@&fed begesidue
Qa@&qxﬂa’iltgit(altéh PG . of Thi VR b radeed, candot he(753, 54.2%

e was stjrred for 2 hours The reacti on was
Pol o harb Bt L TR of 1 N hydrochl oric

acid, and the product was extract ed wth ethyl

( m x 2) . The extract was dried over
%&%fg)%szo’?) odium sul fate, and the sol vent was

Meghyl | Zdabiylodtmnoass due 20 was quantitated by GC.
Thus ‘@%&m&d}?%@ @527169 g( 5(%/‘)5 ndiheoditle

corrpound (Ex e | yl octanoic acid 25 An
qralé%%l%m&ﬂeﬁpﬂ Iﬁya%fg]e]rylm‘f&w@ 3Ty wei ght ;
ﬁhénﬁlett’@ﬁl&ni‘ﬂi@'ﬁn anch10 cF43e8hbho? wHBI dooledithiom, 0.38

yﬁj.? ' de @%gygg%o%g\éer ﬁﬂﬁgded gr olegzmlﬁfxture was stirred
ﬁbEtZﬁ/homy‘ear b'Dthre[\dtc(i‘Za:c&i WIso’c:Eammyh):e@R)y Bddition of 2 ml
PR D JFURLINERG AR ARG EAS BRQheR IR @ g i
aebhvtedsdenre The nlxur eThasstagtedaszied egeparmydrous

£68i8n %qurf%t@ndaﬁ@%eagow&% wo@ @£k et Ul 84a1E 20The residue
hours. A 2 N agueous sol ution of_ sodi um
was quantitated by GC. Thus was obtained 0.057 g (58%) of the

title compound.

(Example 24)
Z2-Allyloctanoic acid

An aqueous solution of hydrogen peroxide (31% by weight;
0.5 ml, 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,25): (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 agueous scluticon 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 2 hours. Water (15ml) was added to the reaction
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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 m xture, and the
whol e mi xture was washed with 5 n of ethyl acetate.
To the aqueous |ayer was added 2 ml of a 1 N aqueous

- solution of hydrochloric acid®(pH = 2), and the

resulting mxture was extracted with two 40-nl

REHLART dth A T B ne SR B odaar e beogr Vah o) ova 9f othvl

{8886t 62%Teethef atrtheot s tlayecompaunddad 2 reolodr keBN aqueous

' anpl - | oC Qi ¢,,aci q .
SIS S RSt B S W B bt R ng
B16Cwne Wz saddt 02 089d grith. Wwenddi-julopor tivmsmthgtbpkiagetate.
gy%gi%ggaﬂ% 1RfS sddedodreRt§eeliouddse! Haefe®pilsdlire to
ol ee iﬂf|oo7>8y8af%%%vy|6-2|%r gl A1 FhscthhobyI9mERund &5 a colorless
ehenyl et hyl am ne (diastereoner ratio (1R 2S) : (1R 2R
=81:19) in a mxture of 4 M of THE and 1 m of

water on an ice bath. The mxture was stirred on an
(Eealyatd 2%y 1 hour and then at roomtenperature for

%_%f%y;gctélgﬁ% ous solution of sodium sulfite

was added dropwi se to the reaction mxture on
20 an Aredygrns apbuthen cdshvdragenipaimeidmd 346ipy éwpight;

&l 6 mPoMs teaRenat Hhg 6 0541 Haur.a m%@?] 625 MY Wehydroxide
added to the reactjon m xture, and the whole n xture

PRRONESRREE Wete sddedofirebPryFe e et SO UEEO RE Ygtedlist0- 00
xl.ua%Br %\?ma@ﬂeﬁl@:maﬁo@ﬁ—m Wd hQIL{,SlocS_THrLdy'lqg- @) -1~

ro orj c aci pH. = and the resul.ti, an.
PSR IR Gkl bRy R Ehnefor ab i (AT oL s PR R 19
Boeat atikturkhe fodgahi of | Bjeraiwhsl odneoénwaaeedonmnerice bath.

: i 0 % t.h |
FROHEBEPEERAY Srhired U h HEE hddlf RorDd BERL Mg 'ifen at

73yn Lempeyaderante e 18chelahd Aol AYRAReaPE AXdtEneap & sediun

0@ PO POr 10 @ )0ta8as838d dH eI RIL Ak eBZ¥HESn mixture on
specified in Table was we,lr?hed, in a test tube, dl rp
a rool1m

5
bakkphRPhbte IRAHr ThHEH R AP w9t
taceatr stued e 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 layver was added 6 ml of a 1 N agueous
solution of hydrochloric acid (pH = 2), and the resulting

mixture was extractéd 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-Allyloctanocic acid and methyl 2Z2-allyloctanocate

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-allyloctancate were added and, after tight closure, shaking
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35 2- aIIonctanoate wer e added and after tight:

cl osure, shaking 37 was carried out at 30C for 26 -
hours. After conpletion of the reaction, the reaction
m xture was acidified by adding 0.25 mM of 3 M
hydrochl oric acid and then extracted with 1 ni of

ethyl acetate. The ethyl acetate phase was anal yzed
by gas 5 chronmat ography, and3f¥he degree of conversion,
the optical purity of the product, 2-allyloctanoic
acid, and the optical _purity of the remainin

b Gaaed Ruth F3£ aﬁ EPFo P At & wer erd@?la}gh?ﬁé‘a? of the
dbect 6] tthateashown mik habd &as. a30dBbieytey addOng 6:25 ml

ob UM PV BFEE RN TR TORbEO0  SEBT AT Gy b OF ethyd
acetate. The ethyl acetate phase was analyzed by gas
chromatography, and the degree of conversion, the'optical
purity'of the product, 2~allyloctancic acid, and the optical
purity of the remaining substrate, methyl 2-allyloctancate were

determined. The results are shown in Table 5.
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44 to 61) 2-Allyloctanoic acid and et hyl

2-allyl octanoate
(Examples 44 to 61)

- 2-Allyloctanoic acid and ethyl 2-allyloctanocate
Racemic ethyl 2-allyloctanocate was subjected to the same
procedure as in Examples 26 to 43, and the degree of conversion,

. the optical purity of the product, 2-allyloctanoic acid, and

the optical purity of the remaining substrate, ethyl

Z-allyloctanocate were determined. The results are shown in
-Table 6.
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'(Examples 62 to T7)

2-Allyloctancic acid and methyl 2-allyloctancate

A medium (pH 7.0) comprising 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
at30°Cfor22days; Cellswere collected fromeach culture fluid-
by centrifugation and suspended in 1 ml of 500 mM phosphate
buffer (pH 7.0}). A 5-mg portion of racemic methyl
2-allyloctanocate was added to the suspension and, after tight
closure, shaking was carried out at 30°C for 15 hours. After
the reaction, the reaction mixture was acidified by addition
of 0.25 ml of 3 M hydrochloric acid and then extracted with 1
ml of ethyl acetate. The ethyl acetate phase was analyzed by
gas chromatography, and the degree of conversion, the optical
purity of the product, 2-allyloctanocic acid and the optical
purityof1ju3remainingsubstrate,m@thyl2—allyloctanoatewere

determined. The results thus obtained are shown in Table 7.
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Table 7
Optical purity Optical purity of
Example Microorganism c%ﬁ%f,ﬁ;ﬁf,. of the product Rermaining substrate
: % (% ee) Absalute G ee) Absolute
conzﬁguratlon configuration
62 Brevundimonas diminuta IFO 13181 14 50 S ] R
§3 Brevundimonas diminuta JFO 13182 13 47 S 1 R
64 Cellulomaonas fimi IFO15513 &0 48 ] 59 R
65 Jensenia canicruria [FOQ 13314 42 96 S 10 R
66 Rhodococeus erythropolis IFO 12320 44 92 S 72 R
67 Rhodococcus erythropolis IFOQ 12638 30 87 S 18 R
68 Rhodocaccus erythropolis IFO 12539 30 BS 3 a7 R
- 69 Rhodecoccus erythropolis IAM 1474 17 62 S 13 R
0 Rhedococgus erythropoalis IFQ 12320 41 84 E) 58 R
71 Rhodococcus ervthropelis JCM 3132 33 88 S 44 R
72 Rhodococcus erythropolis IAM 1440 36 87 ) 49 R
73 Rhodococcus erythrepolis 1AM 1452 37 84 s 50 R
74 Rhodocaccus erythronolis IAM 1463 36 90 S 51 R
75 Rhodacoccus erythropolis [AM 1494 25 58 S 22 R
76__ IRhodocaccus erythropolis IAM 1474 21 67 s 8 R
17 Rhodococcus erythropolis IAM 12122 15 15 S 13 R

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

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 remaining

substrate, methyl 2~allyloctanocate were determined in each run.
The results obtained are shown in Table 8.
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2-Al lyl octanoic acid and nmethyl 2-allyloctanoate A
medium (pH 7.0) conprising 1% of pol ypeptone, 1% of
meat extract, 0.5% of yeast extract and 0.3 % of
sodiumchloride was "5 distributed in 5-m portions
into test tubes and, after s#@rilization, seeded
respectively with the mcroorgani sns specified in
g%ge EZ Shake culture was performed aerobically at
or 2 days. Cells were collected fromeach culture
fluid|l by centrifugati on and suspgendgdca fridy M Oftica @ity of
E%E‘E’ sphate 10 buffer (pH 5eg,Qg£|erBthagrowt|Mabﬁxgsubstrate
¢ met e s oct andany swmhas ddegl.f@ TNE | Absolute
. ( e ) :
suspehsion and, after tiaght &7 |sdntukit=tiny {88 koonfizuration
cafd | flndAbll &b 18PC for 15 hdurse Wfder] &he r¢agt i on,g

the r ..cturoq,@comsé&euxssmwmap' ditd ed py [adgiti 3_'1 w0l s
S M ni}ldl[(g)"gsl oricfaclLd anﬂlfneg ex aCl e

: or n_cutane N 1 0
YW C 1T 'J. acet dl tryr—acet gt
gl ] dphaurm, u \ ,94 AR hed 22
LA ] < \-W‘v A>3

conversion, the optical purity of the product,
Zedrhyle@cdainoi c acid and the optical purity of the

i—%‘;‘ﬂ j EH%: r.at. {}Ei aI V. re
det erﬂ(%gt. rEeal(’rjgel:dul IQI%us 0 tdalénlgg}lare s%c?ﬁ in
Tabl e In 22@1a5k30ti3sre wage ¥o apssl 07ml of 100 mM phosphate
buffer (pH 6.0), 6 g of Novozyme CALB L {product of Novozyms)

and 2 g of methyl (S)-2-allyloctanocate (60% se) prepared in
Example 31. After tight closure, 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 agqueous solution of sodium carbonate.

Furthermore, 5 ml of a 55% (w/w) agqueous solution of sulfuric
acid was added to that aqueous phase, followed by extraction

with 50 ml of ethyl acetate. The organic phase was washed with

_50 ml of water, and the solvent was. then dlstllled off to give

1.21 gof {S)~2~ allyloctan01c 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 washed with 50 ml of water, and the solvent was thendistilled
off to give 0.63 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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-Degree of Optical purity Optical purity of of the
product Renai ni ng substrate

Exanpl eM cr oor gani snonversien(% e. t )Absolute (96

e, e)Absol ute configurationconfiguration
62Rrevundirnonas dirinuta | FO 131811450S8R

6313revundi nonas dimnuta | FO 131821347S7R

‘64Cel | ul ononas firm | F01551368846S69R 65Jenseni a

canicruria | FO 139144296S70R 66Rhodococcus a roolis
ITBOR SR BaIbbCOPRUE 41 75 1Fper - Furthemore,

4268930 85SBV R Sdexr ota 51t AMdbANGT, SI3R ch are

%(%% gﬁgoccuéoﬁtra{, ?101%% %Jlgﬁa%%g%ﬁocess, can be

FoRAbdstoccus a ra olis IAM 14403687S49R 73Rhodococcus
a ro olis TAM 14523784S60R 74Rhodococcus erythropolis
| AM 14633690S51R 75Rhodococcus a ro olis LAM

-14942566S22R 76Rhodococcus a ro olis TANI14742167818R

77Rhodococcus erythropolis 1AM 121221575S13R 20
(Exanples 78 to 81) 2-Allyloctanoic acid and net hyl
2-al lyl octanoate Using the microorganisns listed in
Table 8, the procedure of Exanples 62 to 77 was
repeated in the same manner except that a medi um (pH
6.5) conprising 2% of malt extract, 2% of glucose, 25
0.3 0 of peptone and 0.3 0 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 renmaining substrate, nethyl

2-al lyl octanoate were determned in each run. The
results obtained are shown in Table 8 30 35 43 5
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- a 55% (w/'w) aqueous

Table 8 E M Degreeof Optical purity Optical purity of
i of the product Renai ni ng substrate xanp croorgan

‘ersion (%e.e.)Absolute e.e.)Absolute esm _)confi

orationconfiguration 78Candida ini |FO 13273040R39S
79Saccharom co sis seleno ora | FO 18501882R18S

80Tri chos oron cutaneum | FO 11981371S10R 81Tri cho oron
debeur manni anum CBS 18981994R22S (Exanple 82) 10

2-Al lyl octanoi c acid and nethyl 2-allyloctanoate In a
flask, there were placed 50 nl_ of 100 mM phosphate '
buffer (pH 6.0), 6 g of NovB2Vife CALB L (product of
Novozyns) and 2 g of nethyl (S)-2-allyloctanoate (60%

ee) pr.epareq i,n le 31. .After tight closure, the
Fhhsk oo, ShaRaR iy ABEDoRRAe, SorgE v, S RSunt
meptesentvas adddd Q@S awimgf fHB%ka WIW); agueous
solution of. sulfuric acid, and the resulting m xture
was extracted with two 100-nm portions of ethyl
acetate. The oqghnic thQes wer e conbi ned, and the
pr oduct ansf to 100 mM of a 0.3 M aqueous
sol uti on of sqdi um cationate. 20 Furthernore, 5 m of
ol uti on of su&égfic aci d was
hase, follo by extraction
acetRt’e. The organi c phase was
of water, and the solvent was then
distilled off togive 1. 21 g of (S) -2-allyloctanoic
acid (99% ee) e organi c phase 25 remaining after

t he tyan§fe% of the reaction product to the 100 m
YR e BhRof Ri RRdR e adacspsnsisniilivoreore st umsubstituted

SArReNAS 1 e vashed eg;\&&hp%mamiry@uerco apd-4hgon atoms,
sol vent. was then distilled, off t ive 0.63 g.of
et t%ﬁ%t_ -éF]VP&@%&ﬁ&%P@eP1E%¥ egFOUP containing 6 to 20

carbon atoms or a substituted or unsubstituted aralkyl group

added to tha
with 50 R*of &
washed with 50

containing 7 to 20 carbon atoms, R’ represents a hydrogen atom,
a substituted or unsubstituted alkyloxycarbonyl group
containing 2 to 20 carbon atoms, a substituted or unsubstituted
aryloxycarbonyl group containing 7 to 20 carbon atoms or a
substituted or unsubstituted aralkyloxycarbonyl group
containing 8 to 20 carbon atoms, and *1 and *2 each indicates
that the carbon atom marked therewith is an asymmetric carbon
atom. ‘

2. The compound according to Claim 1,
wherein R' is a substituted or unsubstituted aryl group

containing 6 to 20 carbon atoms.

3. The compound according to Claim 1,

wherein R! is a group selected from among phenyl group,
4¥methylphenyl group, 4-methoxyphenyl group, 3-methoxyphenyl
group, 4-nitrophenyl group, 4-chlorophenyl group,
4-bromophenyl group, l-naphthyl group and 2-naphthyl group.
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30 I'NDUSTRI AL APPLI CABI LI TY As descri bed herei nabove,

it is possible to produce an optically active
2-allylcarboxylic acid derivative, which is useful as
an internediate for the manufacture of nedicina
conpounds, and the like, fromreadily avail able and

i nexpensive 35 starting materials by the process which
can be practiced on a 44 comdeércial scale in a sinple
and easy manner. Furthernore, certain

2-al Iyl carbgxam de_deriyvative .conpounds, whic

novel and |ﬁ§8rFSWPOPHFeFﬁ88F§§%g 3% ?%%IO%?dEE§yj”€5hl to
be provided. 5 10 15 20 25 30 35 45 CLAIMS 1. A

2-all xam.de _d n y

the. f o Tam et arndl Sopto Y sS 2P AHater R T RE B S Py oo

Ut FEEINd Nddpendemasbareriedient s a substituted or

‘unsubstituted al kyl group containing | to 18 carbon

atons,_ 15 a substituted or. unsubstituted aryl group

contaithing & @oCQWPOEQQbéﬁCSFGhﬁgoFOa@%ﬁb%@?t%ﬁeQﬂ%ﬁms 1 to

3nsubsti tut ed aralkyl group containing 7 to 20 carbon

atons. ., R3 reggesen g droaen atom . a substituted
aPKPFERYEaPb8HYr group containing 2 to

20 carbon atons, a substituted or unsubstituted 20

o e ibst ik chR B e RCREbPEa e ratl, PR R SR 1 o

Yroup containing 8 to 20 carbon atons, and *1 and *2

each ip@iGatex® thak hggrggégogtgﬁon1narked therewith
i's an asymmetric carbo

‘ 7. The compound according teo any one of Claims 1 to
S,

wherein R’ is phenyloxycarbonyl group.

8 The compound according to any one of Claims 1 to
5,

' wherein R® is isopropyloxycarboriyl group.

9. The compound according to any one of Claims 1 to

8,

wherein R* is a substituted or unsubstituted alkyl group

containing 1 to 18 carbon atoms.

10. The compound according to any one of Claims 1 to
8, : ‘

wherein R* is n-hexyl group.

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

wherein the asymmetric carbon atom marked with *1 has the

R-form or S-form absolute configuration.
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.25 2. The conpound according to Claim1, wherein RL

i's a qubbtituted or unsubstituted aryl group

containing 6 to 20 carbon atons. 30 3. The conpound

according to Caim1l, wherein RL is a group sel ected

from anong phenyl group, 4-nethyl phenyl group,

4- met hoxyphenyl group, 3-nethoxyphenyl group,

4-ni t rophenyl group, 4-chlorephenyl group,

4- br omophenyl groUp, 1- napht hyl group and 2- naphthyl

group.. 35 46 3, 4. The conpound according to any one

of d di4rs 1T1h@ WREPEAIR2CFeTd1BgbEP| RUY etn®rof Claims 1 to

ynﬁubstituted al kyl- group contalnlng | to 18 carbon

at ons. e conpound acco ng to _any aone, o

3 o maBEREn TE BRI FACRYT ThULBATH66vi Shd2 has the

R-ofmoou ngr e ngod @l wryy cmrefmjuﬁtaiicrrs. 1 to wherein

R3 is a hydrogen atom 20 5 8, 7. The conpound

according to any one of Clainms | to wherein R3 is

phenyl@(ycaﬂbmwce@rso@pr grovhe icgnpountticedidi ngtive
A0Y] DRE-Ofp S @ 18 dci® MRILINIB P the following formula

'|sopropyloxycarbonyl group. 9. The conpound according

t 7any one of Clainms 1 to wherein R4 is a substituted
or stituted al kyl group 25 containing 1 to 18
car nms. 30 10. The conpound according to any one

of Cainms |1 to 8, wherein R4 is n-hexyl group. 11.

R*” *2>COOH

whereinRﬂrepresentsasmbstitutedorunsubstitutedalkylgroup
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 carbon atom marked therewith is an
asymmetric carbon atom;,

which comprises:

- (a) reacting a carboxamide compound represented by the
"following formula (2}:;

R R?
\\\[:; | |
R4WN @)

wherein R' and R® each independently represents a substituted

Cor unsubstituted.alkyl group containing 1 to 18 carbon atons,

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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wherein the asymetric carbon atom marked with *1 has
the R -formor S-form absolute configuration. 35 47
wherein. the asymretric carbon atom marked with *2 has
the R-formor 5-form absolute configuration. 5 12.

- The conmpound according to any one of Clainms | to 11,

13. A process for producing an optically active

2-al lyl carboxylic acid repregented by the foll ow ng
formula (5)f 10 -5~ R4, *2CO0H (5) wherein RO
represents_a substltuted or unsubstituted al kyl group

lkemtat hhag B 62IBORAUSHH Y bRE thg redh 1 pBGORmetric

@@ﬁ@@@téﬁ@ﬁgd aryl group contalnlng 6 to 20 carbon

ms _or a substituted or sub t ut ed al k; rou
S BT S ke o ut S hhe S R s Sbonna
téeressbond abominar kedniherewi th is an asynnetrlc
f&@&gsatonl, 20. which conprises: (a) reacting a
car boxam_de conpound represented by the follow ng

 WoenelaRl 2eprREeRE s R5ubst Riuled Gougybahereted RLkaAdroup

&n@@fﬂlﬁ@‘1998@@Egkﬁoﬁ%@o@&enéss&é&hbﬁﬂéd%%%n bstituted

unsubstituted al kyl group contajning 1 car bon
%E¥#ﬁgr°QP:§98§?PP&P€d6dF’@ﬁ%GB§PPPu?@H“%ﬁVJag?%%ﬁtltUted-Or

@@m%s?i?@t@%t@rgﬁyp@rm @g@rtale{lr@ s'ueat7 2?%@_83&{ atoms;
UNnsSupsti tur e I ou cont al ni 0
EEVEER o cres B et tidiPe e SRR Gl (Farlrdderited by the

.following formula (3):

RZ
¥
N (3)
SCOORS

R1

wherein R!, 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 R® represents a
substituted or unsubstituted alkyl group contalnlng 1 to 20
carbon atoms ‘ |
to give a 2-allylcarboxylic acid ester derivative represented

by the following formula (4);

///’
)
R*” *2°>COOR®

- wherein R?, R® and *2 are as defined above;,

and
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48 .10 i ndicates that the carbon atom marked therew th
Is an asynmmetric carbon atom wth an organonetallic
conpound and then further with a conpound represented
by the fornmula; CICOOR5 wherein R5 represents a

" substituted or unsubstituted al kyl group containing 1

to 18 carbon atons, a substituted or unsubstituted

aryl group containing 6 to 2@9carbon atons or a

substituted or unsubstituted aral kyl group contai ni ng

7 to 20 carbon atons; give a 2- aIIyIcarboxantde

H&wviﬂq@%%@%%ﬁﬁﬁéqwQW%dEW&QQN%d%ormMa(3)
*1 15 R *2 COOR5 20 wherein R, R2, R4, R5,

*1 and *2 ar as defi ned above reacting the

der i vg't‘%\/e ¢ \ﬁrPﬁeéscé‘r?ﬁé’&ﬁ&hﬁe%é)eEéﬁﬁ&‘d19’by t he

f or mulvendvieR6 were rosiganMmegpressiant oanpoadndalils metal asndhe

1 Eﬁfﬂts tituted or unsubstituted al kyl
%%é%ﬁ#@%%-alnlﬁaﬂ¥) 0 20 25 carbon atons to give a
2-allylcarboxylic acid ester derivative represented

by the F 0' | @Men%rfo%re@@ %c%)rdl%% b c1Rnw" 34000?6
wher ei n R6 and *2 are as deflne bove;.,

49 (c)""rfet}"retllﬂt‘era tﬁﬁd%tdl%watcﬂtew e (14) usfﬁia aphdhe

Pf GEESHa AEEHT T Ngprigo @ d m 13, wherein an
or ganomagnesi um conpound i s used as the

organonetal I'i ¢ conpound. 15. The process according to
Cl ai ml., The process according to Claim 15,

wherein tert-butylmagnesium chloride is used as the

tert-butylmagnesium halide.

17. 'The process according to any one of Claims 13 to
16,
wherein R° is phenyl group.
18. The prdcess according to any one of Claims 13 to
16,
wherein R® is isopropyl group.
19. The process according to any one of Claims 13 to
18,
- wherein M is a sodium atom.
20. The process according to any one of Claims 13 to
19, '
wherein R® is methyl group.
21. The process according to any one of Claims 13 to
20, |

wherein the step (b) is carried out in the presence of

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

by the formula (3), of R°OH.
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‘organonagnesiun1conpound. 10 16. The process accordi ng

to Caim15, wherein tert--butylnmagnesiumchloride is

“used as the ter.t-butylmagnesiumhalide. i5 17. The

‘process according to any one of Clains 13 to: 16, 20

16, wherein R5 is phenyl group. 18. The process

according to any one of Claif® 13 to wherein R5 is

i sopropyl group. 19. The process according to any one

of ainms 13 to 18, 25 wherein Mis a sodium atom

20. The process according to any one of Clains 13 to o

19, wrerei nTRe bsoretByhcgbedfng38o28ny2dne THe @IrO0QesSsL3 to
cording to any one of Clains 13 to wherein the step '

%ﬁ% is carried out in the presence of not |less than

1.0 nothereper timel ecopouhe ceppesrttedpbgsemt etbrm@blay(2) is

0 (R) , . 0 22. The process according '

%Qoe%lgyé%%&e@ao]f%aagwls‘%isq#rﬁél, wherei n the conmpound

represented by the fornula (2) is 5 in an optically

actived or mrhd3pribeshr aeessqaeeoidi Byt Ond@nys aBa s 13 to

%%alns 13 to 22, wherein the hydrolysis in step (c) is
rried out using 10 an enzyme source capabl e of

causi nhexsyimrehel hylydilokysi sn 2dep Thy psocas88ied out using

0

according to. . d ains %% wherein the e NE._Sour,G [ .
i & n dréﬁ sis.
T TN SRS RIS FT orAdEing asvMret i Hydrdly
24, The process ac;ording to Claims 23,
- wherein the énzyme source is an enzyme source derived from
andcroorganiﬁnbelonging133thegenusCandida,Humicola,Mucor,
Pseudomdnas, Rhizopus, Brevundimonas, Cellulomonas, Jensenia,

Rhodococcus, Saccharomycopsis or Trichosporon.

25. The process according to Claims 23,
wherein the enzyme source is an enzyme source derived from

Candida antarctica, Candida lipolitica, Candida cylindracea,

Candida rugosa, Humicola sp., Humicola lanuginosa, Mucormeihei,

Mucor javanicus, Pseudomonas sp., Rhizopus delemar, Rhizopus
javanicus, Brevundimonas diminuta, Cellulomonas fimi,

Jensenia canicruria, Rhodococcus erythropolis, Candida pini,

‘Saccharomycopsis selenospora, Trichosporon cutaneum or

Trichosporon debeurmannianum.

26. .A.process for producing a 2-allylcarboxamide

derivative represented by the following formula (6);
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a m croorgani sm bel onging to the genus Candi da,

Hum col a, Mucor, Pseudononas, Rhi zopus,

Br evundi nonas, Cel |l ul ononas, Jensenia, Rhodococcus,
Saccharonycopsi s or Trichosporon. 25. The process
according to Clainms 23, wherein the enzyne source is

an enzynme source derived from 20 Candida antarctica,
Candida lipolitica, Candida &ylindracea, Candida

rugosa, Hum col asp., Hum col a | anugi nosa, Muicor

nmei hei, Micor javani cus, Pseudononas sp., Rhizopus

del emar, Rhi zopus | avani cus, Brevundi nonas di m nuta,

Cel | ul ononas Fggi, Jenseznia canicruria, Rhodococcus

erytr fo) NIH [ rFgini, 25 Sacchar omycopsi s

sel erffospora| Trichgsporon cutaneumor Trichosporon

debeur manni pnum 2¢. A process for @éoducing a

2-al lylcar am deN.derivative repreSented by the

fol | owidg”f 8pmya (6)3H30 35 51 R1L R2 RA2 N N H (6}
wherein R1, R2|pnd R4 each independently represents a
substituted 1M or unsubstituted al kyl group

containing 1 t6“18 carbon atons, a substituted or
unsubstituted aryl group containing 6 to 20 carbon
wHorsior' ar% ahatp;t &ls ekl bi@lrd-epéfﬂﬁé@ﬂlg‘t 1:51;9@5 %ﬁf&é(ﬁl stﬁjﬁﬁ&ut ed
cont ai ni to carbon_at ons, and. an ea

T CRbsd s B LPBORE ot Onr b it | hr ol TR Foms
asyurEtirig echchomnsib satiamtedvairgl gooppi sestatathgng to 20

_f%xf:%rfgﬁ?ﬂgsd%c%@@B@;fﬁ%&eﬁﬁ%ﬁgguﬁytiﬂfté&?'APﬂ}E&Ql group

containing 7 to 20 carbon atoms and *1 and *2 each indicates

that the carbon atom marked therewith is an asymmetric carbon

. atom;,

which ccmprises reacting a carboxamide compound
represented by the following formula (2}

R R2
\Iq l

@

wherein R', R?*, R* and *1 are as defined above;

with an organometallic compound.

27. The process according to Claims 26,
wherein the compound represented by the formula {(2) is

in an optically active form.

28, The process according to Claim 26 or 27,
wherein an organomagnesium compound is used as the

organometallic compound.
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an ‘organonetal |.i c. conpound. 27. The process accordi ng
to Clainms 26, 30 wherein the conpound represented by -
the formula (2) is in an optically active form 28.

'~ The process according to Claim26 or 27, wherein an

or ganomagnesi um conpound i s used as the 35 ,
organonet al l'i c conpound. 52 €9. The process according

to Caim28, wherein a tert-butyl magnesium halide is
used as the organomagnesi um conpound. 30. The process
according to Claim29, wherein tert-butyl magnesi um
chloride istysedrgsckbeackertis Ryt ¥bhnegaesi g hal i de.

10 31. The process according to any one of Clains 26

to 30herghdr 8 hethebbNIBaRBeSLERr Baéntled ifyUERE as the

JrY R s iush JRPorsial | i zed froma solvent to

i ncrease the diastereonmeric excess thereof. 15 32. A
process for producing a 2-allylcarboxam de derivative
represent edrhy pheckekl ancngdingnubaCidim 28,25 Rl R2

! *%hR%eigl §bu@ l%%g%%%&%hncgéo Lde @% ﬂgngés the
each |n§ependen_ly represents a substituted or
warsiisttvlmeaa el iyl hgrlows -containing 1 to 18 carbon
atoms, a substituted or unsubstituted aryl group
containing 6 to 20 carbon atonms or a substituted or 30 .
unsubsti-t ut EHCaPAPRFFSgREGRTELRT aF Pi FiyY 7019 Db i Bsh 2 to
s oms, and *1 and *2 each indicates that the carbon _
aton]q%%§EQn the compound represented by the formula (6} is
recrystallized from a solvent to increase the diastereomeric

excess thereof.

'32. - A process for producing a 2-allylcarboxamide

. derivative represented by the foliowing formula (3);

N 3)
R4 %2 SCOOR®

wherein 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
containihg 6 to 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 marked
therewith is an asymmetric carbon atom;

which comprises reacting a compound represented by the

following formula (6); -



“therewith is an asymetric carbon-aton which
- conprises reacting-a conpound represented by the

following formula (6); .35 53 1 R2 (6} O wherein RI1,
R2, R4, *1 and *2 are as defined above; in the

‘presence of a base and further with a conpound

"-represented 10 by the fornula; Cl.000RS wherein R5
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is as defined above. 33. The5process according to
Claim 32, 15 wherein an alkali netal conpound or an

al kaline earth netal conpound is used as the base.

34. The process,accordlgg to Caim 33, wherein sodium
hydri dests usdti~as t al kali metal 20 conpound. 35.

' to Caim33, wherein an

or ganomagnesi um co und is used as the alkaline
earth netal Jconpou 25 36. The prffgess according to
Claim 2 [ r,t - but yl magnesi um hal i de i s used
as the'™ orgarmonagnesi conpound. 30 37. The process
according to Cilai m 36, wherein tert-butyl magnesi um
chloride is usdd as the tert- but yl negnesi um hal i de.
38. The progess,according to any onge of alns 32 to
885910 5B riter Ry RS |a§1dphe7fn)ﬂregra®ﬁieff6‘e FRDOft

P @BRSST Q€€ &l ofgh basérahd)ﬂﬂreheﬂwﬁltfrﬁa Fdnippundl/represented

by the formula;
C1COOR® |
wherein R® is as defined above.

33. The process accordlng to Claim 32,
wherein an alkali metal compound ©or an alkallne earth

metal compound is used as the base.

34. The process according to Claim 33,
wherein sodium hydride is used as the alkali metal

compound.

35, The process according to Claim 33,
wherein an organomagnesium compound is used as the

alkaline earth metal compound.

36. The process according to Claim 35,
wherein a tert-butylmagnesium halide is used as the

organomagnesium compound.

37. The process according to Claim 36,
wherein teri-butylmagnesium chloride is used as the

tert-butylmagnesium halide.

38. . The process according to any one of Claims 32 to
37,
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wherein R5 is isopropyl group. 40. A process for
produci ng a 2-allyl carboxani de derivative represented
by the following formula (3); R2 Y* 1 3 () 15 R42
COOR5 0 wherein R', R2, R4 and R5 each independently
represents a 20 substituted or unsubstituted al kyl

group containing 1 to 18 carbon atons, a substituted

or unsubstituted aryl group ®ontaining 6 to 20 carbon
atons or a substituted or unsubstituted aral kyl group
containing 7 to. 20 carbon atons, and *1 and *2 each

i ndi catBSTehat Rt Hes ¢hrpen. sd%Hivar ked 25 therewith is
an asymetric carbon atom which conprises reacting a
car box gide onmpound rgggese 1ed12¥ the follow ng.
formul a°(2): 130 BOPT® &Py 4 any epe 9§ Edaims 32 to
Blierein R, R2, R4 and *1 are as defined above; wth

an org lL$c co n nd further with a conpound
repres@ﬁ%ggiﬁyﬁtﬁg14%%#%%% ?ﬁi&@; wherein R5 is as
defi ned above. 41. The process according to C ai m 40,
wher el Boan O GAAOIBANCRL LI LOIROUIY 4 52 UPPH A% il8cami e

8rganonetalllc conpound. .
erivative represented by the following formula (3);

2
*

| 3)
“COOR®

wherein 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
unsubstituted aralkyl group Containinq 7 to 20 carbon atoms,
and *1 and *2 each indicates that the carbon atom marked
therewith is an asymmetric carbon atom;

which comprises reacting a carboxamide compound
represented by the following formula (2);

R R?
\\\r;; I
R4 /ﬁr N 2)
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10 42. The process according to Caim4l, wherein a
tert-butyl magnesi um halide is used as the ' o
-or ganonmagnesi um conpound. 15 43. The process according
to Caim42, wherein tert-butyl magnesiumchloride is
used as the tert-butyl magnesium halide. 20 43, 44.
The process according to any one of Clainms 40 to
wherein R5 is phenyl group. &5. The process according
to any one of Clains 40 to 43, 25 wherein R5is

i.sopropyl, greup., 46. A process for_producing a
ST Y] dhir by | R A d T 177F duert Rt B9 ¥t | owi ng
Wworimda (B)andle t R4 ORMHEB)nBamdefietthe® 4ith a compound
represents substituted or unsubstituted al kyl group
%@P%%Sn‘?%enﬁl ?1}3 1%60 %I%uglrab’on. atons, .a substituted or
C3UMRtituted aryl group containing 6 to 20 carbon
ﬁgéggﬁﬂwRﬂj_ug%t?%%gggdpgbowg§ubstituted aral kyl group

[ to

cont ar ni ng carbon atons, R9 represents a
hydrogen atom or a substituted or unsubstituted 5

al kyl qroup teentaioricrg hckerddneprdoriatanao,and *

i ndi cates that the carbon atom marked therewith is an
asy Mt e T Ao P F BOGHAER S W 1 IR i piped as the
¢ heeaiie ta Whi € hcaxgprridses reacting a

2-al l yl carboxam de derivative 10 represented by the

following formula (7); 15 RT RB NY (7) Y O
42. The process according to Claim 41,

wherein a tert-butylmagnesium halide is used as the

organomagnesium compound.

43. The process according to Claim 42,
wherein tert-butylmagnesium chloride is used as the

tert-butylmagnesium halide.

44, The process according to any one of Claims 40 to
43,
wherein R® is phenyl group.
_ 45. The process accordihg to any one of Claims 40 to
43,

wherein R® is isopropyl group.

46. A process for producing a 2-allylcarboxylic acid

represented by the following formula (8);

®)

COOR?

whereinRFrepresentsaisubstitutedor1Hmubstitutedalkylgroup
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wherein R8 is as. defined hereinabove, R and R$ each
represents 20 a substituted or unsubstituted al kyl
group 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 R-7 and-R8 may be
bound together to forma ring¢ X represents 25 C, S or
S(O, Y represents CH 0 or NH and * is as defined

O I PR Wr & O PO Bs chEb ot R i cuced

RY1 graspdednnetinihgreittaBéveaBiforrat,ond oreeessasyituted or

Lﬁyg.[@ Zt'rﬁ%é %?ral‘i%}j_(s%&%\%ﬁeﬁgﬁ&akflz Tl?etcgr%eéasrbon atoms,

accor Ing to a sodi um at
I€95re1517esr@1tsrﬁehmd5@eee e edi g ubs tataitedder ornszubstltuted

drR$ b%n%%ﬁ%ﬁhggﬁoﬁg 2048arﬁbﬂr9€§ﬁ§ f&hd * indicates
producrn an optically active 2-all Icarbox lic acid

Ry é%’@nFéHbB9 %‘ﬁ%mff%ﬂq]‘b%l rr&err@rrﬁaﬂham(e? ass(fe&etf@lfre&frbon
Z2oO0H wherein R4 represents a substituted or
unsubstltut al_k containing 1 to 18 carbon

G oS eﬁ’thE/te]ﬂjgeo %{)ﬁ% tituted aryl group

cont aiwhilay Eonpr PHe s arbaort iagoars - eilalsabbbkamﬁdddmriMitiVe
]Hgﬁuggg qgﬂﬁﬂj 7 to 20 carbon
at'ons deaenlgd%gfzaclrlﬁédr%dltlgis&#ﬁgat the car n at om mar ked
therewith is an asymretric carbon atom which

conprises causing an enzyne source having asymetric

hydrol ysis activity to act on a 2-allylcarboxylic 20
derrvathye rephgsented by the follow ng

N

O O

wherein R* is as defined hereinabove, R’ and R® each 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, 3 or S(0), Y represents CH, O or NH and * ie as defined
hereinabove;

with a compound represented by the formula MOR’

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

and,

1f necessary, hydrolyzing the resulting ester.

47. The process according to Claim 46,

wherein M iz a sodium atom.
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R 4 *COO R6 (4) wherein RO is as defined hereinabove,

" R6 represents a substituted or unsubstituted alkyl

group containing 1 to 20 carbon atons, and *2 is as
defi ned herei nabove; 30 and collecting the resulting
optically active 2-allylcarboxylic acid. 50. The

"process according to Claim49,. 35 wherein the conpound

represented by the formula (%Y is 58 in a racenic
form 51. The process according to Caim49, wherein

‘the compound,.represented by the faor a.(4),is 5.n
an opt calI3&§bﬁgﬂgﬁ%ﬁwﬂcgéQé;n@f%£g%€§é‘ﬁ p or 47,

pr oduciteg edim ot iieakley hadt igveup2- al | yl car boxylic acid

ester represented by the followng fornula (4) 10

R4,- *2-, COO R6 15 wherein R4 represents a

subst 149t ed PopnaeaiEss thoru e dalckiylg growpt icedilal miatg ve
305 18,1 CARROL, AL OB i @ SUDSEidnteq 9f UsupsTidwes formula
aryl group containing 6 to 20 carbon atons or a
§tbstituted or unsubstituted aral kyl group contai ning

7 to carbon atons, R6 represents a substituted or

i teted al kyl group 20 containing 1 to 20 carbon

'*2 indicates that the carbon atom marked

at ons,

therewith js an asynmmetric carbon om which
conpri ge sing an enzyne source' having asymetric
hydr dRasi s*2cCGOON to act on a 2-allylcarboxylic

acid ester derivative represented by the fornula (4)

Qﬁ&ﬁﬁh@ﬁe%%Pr%%e%ﬁ%agghb§§ﬁkﬁgehnﬁrHﬂgﬁﬁgﬁﬁqu@&EQ%thgroup
active . 2-allylcarboxylic acid ester. 53. The process

SRl ot He tlot @I RRERONFT Hiver &i T Hel edRsbgRunsubstituted
4eP1 epenipedoby atihe ngos Nt @ €hrbsn 4Bols rAC@MsabEel futed or

unsubstituted aralkyl group containing 7 to 20 carbon atoms,
and *2 indicates that the carbon atom marked therewith is an
asymmetric carbon atom; 7

which comprises causing an enzyme source having A
asymmetric hydrolysis activity to act on a 2-allylcarboxylic
acid ester derivative represented by the following formula (4);

=

@
R*” *2>COOR®

wherein R* is as defined hereinabove, R® represents a
substituted or unsubstituted alkyl group containing 1 to 20
carbon atoms, and *2 is as defined hereinabove;
and

collecting the resulting optically active
2-allylcarboxylic acid.

50. The process according to Claim 49,

wherein the compound represented by the formula {(4) is
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54. The process according to Claimb52, wherein the

conpound represented by the fornula (4) is 35 in an
optically active form 59 54, 5 55, 55. The process
according to any one of Clains 49 to wherein R6 is

“nmethyl group or ethyl group. 56. The process according

to.any one of Clains 49 to wherein the enzyne is an
enzyme source derived from a38n croorgani sm bel ongi ng
to the genus Candi da, Hum cola, Muicor, 10 Pseudononas,
E%izo us QEeégndinDnas, Cel | ul ononas, Jenseni a,
o%oco%%%%, %%haronycopsis or Trichosporon. 57. The
process according to any one of Clainms 49 to 55, 15

wher ei &, t he ' .Qur.ce derived
from Cantli da Tantrar St sa, S g [ttt £ candi da
cyl i ndflein W diarpauRfo FePraseindsida bypthenfoohala (4) is

LANHET BB 8ca MIG OfcFBYdeForm MicOr javani cus,
Pseudononas sp., Rhizopus del emar, Rhi zopus
j avani cus, Brevundi nonas di m nuta, Cellul ononas fim,

20 JensEni a Icaptoyddd EorRQERRecGis £ Wdiepalis.active
i.ni Sacc is sele '

. : , .
PR BB ) PRSI SV CIPOL 2B SNER Y the following
Bebeutanhhl anum 25 30 35

~

)
R4 *2 COOR®

whereinR4represenmsasubstitutedorunsubstitutedalkylgroup
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® represents a substituted or unsubstituted aikyl group
containing 1 to 20 carbon atoms, and *2 indicates that the carbon
atom marked therewith is an asymmetric carbon atom;

which comprises causing an enzyme source having
asymmetric hydrolysis activity to act on a 2-allylcarboxylic
acid ester derivative represented by the formula (4) given above
and

collecting the unreacted optically active
Z2-allylcarboxylic acid ester.

53, The process according to Claim 52,
.wherein the compound represented by the formula (4) is

in a racemic form.

54, The process according to Claim 52,
wherein the compound represented by the formula (4) is

in an optically active form.
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59

55. The process according td any one of Claims 4° to-
54, _

wherein R® is methyl group or ethyl group.

56. The process aq;ording'to-any one of Claims 49 to
55,

wherein the enzyme is an enzyme source derived from a
microorganism belonging to the genus Candida, Humicola, Mucor,
Pseudomonas, Rhizopus, Brevundimonas, Cellulomonas, Jensenia,

Rhodococcus, Saccharomycopsis or Trichosporon.

57. The process according to any one of Claims 49 to
55,

wherein the enzyme source is an enzyme source derived from
Candida antarctica, Candida lipolitica, Candida cylindracea,
Candidarugosa,Humicolasp.,Humicolalanuginosa,Mucornmiheir
Mucor javanicus, Pseudomonas sp.; Rhizopus delemar, Rhizopus
javanicus, Brevundimonas diminuta, Cellulomonas fimi,
Jensenia canicruria, Rhodoccoccus erythropolis, Candida pini,
Saccharomycopsis selenospora, Trichosporon cutaneum or

Trichosperon debeurmannianum.



