DESCRI PTI ON METHOD FOR PRODUCI NG OPTI CALLY ACTI VE CYCLOPROPANE CARBOXYLI C
AClI D ESTER COVPOUND, ASYMVETRI C COPPER COWVPLEX, AND OPTI CALLY ACTI VE

SALI CYLI DENEAM NOALCOHOL COVPOUND TECHNI CAL FI ELD The present
invention relates to a process for producing an optically active

cycl opropanecar boxylic acid ester conpound, and an asynmmetric copper
conplex and an optically active salicylideneam noal cohol conpound.
BACKGROUND ART I n an opti gall-y136iye cycl opropanecarboxylic acid
ester conpound represented by the forrmula ( 4 ) : (4) 602
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TECHNICAL FIELD
The present invention relates to a process for producing
an optically active cyclopropanecarboxylic acid ester compound,
and an asymmetric copper complex and an optically active

salicylideneaminoalcohol compound.

BACKGROUND ART
In an optically active cyclopropanecarboxylic acid ester

compound represented by the formula (4):

(whereinRsrepresentsanalkylgrouphavingl1x)lSCarbonat§ms
or an aryl group having 6 to 10 carbon atoms, R6represents an
alkyl group having 1 to 15 carbon atoms, an aryl group having
6 to 10 carbon atoms or an aralkyl group having 7 to 20 carbon
atoms, and * represents an asymmetric center),

a cis form in which a group represented by -CO;R° and a group
represented by R°COOCH,- are on the same side relative to a

cyclopropane ring plane, and a trans form in which those groups



are on opposite sides are present, and these forns are useful as an
internedi ate for synthesizing nedi canents and agrochem cals such as

pyret hroi d conmpounds. JP- A No. 2004-51499 discl oses a process for
produci ng such an optically active cycl opropanecarboxylic acid ester
conpound by reacting a diazoacetic acid ester represented by the formula
(2): N2CHCOZR5(2) (wherein R5 represents the same neaning as defined above)
with a C%@O&Jﬂdogsg&éf@@ﬁ%@hﬂé%rfeg@ml,aaﬁa)th@&(ﬁar@%ga?u-s@mc R6

[wherein R6 represents e sanme nmeani ng as defined above] in the presence

of an as ris I | i . Tl C er co d d
o ont 1 CaP R A e e A e R R OF THE

INVENTICQg?%%h%%%%%&% %%%%“%%O%y%%%%& %%;compounds.

JP-A No. 2004-51499 discloses a process for producing
such an optically active cyclopropanecarboxylic acid ester
compound by reacting a diazoacetic acid ester represented by
the formula (2):

N,CHCO,R® (2)
(wherein R® represents the same meaning as defined above)

with a compound represented by the formula (3):

CH,
— 0]
;>___\\ _ ___/ (3)
CHJ CH,~0—C_
R6

[wherein R® represents the same meaning as defined above]
in the presence of an asymmetric copper complex obtained by
reacting a copper compound and an optically active

salicylideneaminoalcohol compound.

DISCLOSURE OF THE INVENTION

The present invention provides:
<1> A process for producing an optically active
cyclopropanecarboxylic acid ester compound represented by the

formula (4):



<1> A process for producing an optically active cycl opropanecarboxylic acid
ester conpound represented by the fornmula (4): CH3 cH3CH2-0--CQ (4) R6
CO2R5 (wherein R5, R6 and*each represents the same neani ng as defined
bel ow), conprising reacting a diazoacetic acid ester represented by the
formula (2): N2CHCO2R5(2) (wherein R5 represents an al kyl group having 1
to 15 carbon atons or an aryl group having 6 to 10 carbon atons) with a
conpound grepresented by the formula (3): (3) CH3CH2--0--C

* 0]

/

/
CHY Y CHy=0—C_ (4)
5 R6
CO,R

(wherein R®, R® and * each represents the same meaning as defined
below), comprising reacting a diazoacetic acid ester
represented by the formula (2):

N,CHCO,R® (2)
(whereinRSrepresentsen1alkylgrouphaving11x>15carbonatoms
or an aryl group having 6 to 10 carbon atoms) with a compound

represented by the formula (3):

CH,

—_ O
>—\ rs

CH3 CHZ"‘O——C\R6
(whereinRﬁrepresentseﬂlalkylgrouphaving11x>l5carbonatoms,
an aryl group having 6 to 10 carbon atoms or an aralkyl group
having 7 to 20 carbon atoms), in the presence of an asymmetric
copper complex obtained by reacting a copper compound and an
optically active salicylideneaminoalcohol compound

represented by the formula (1):



R6 (wherein R6 representsan al kyl group having 1 to 15 carbon atons, an
aryl group having 6 to 10 carbon atons or an aral kyl group having 7 to 20
carbon atons), in the presence of an asymetric copper conpl ex obtained by
reacting a copper conpound and an optically active salicylidenean noal cohol
conpound represented by the formula (1): (wherein Rl represents an al kyl
group having 1 to 4 carbon atons, an aryl group having 6 to 10 carbon atons
or an aral kyl group having 7 toC2Q carbon atonms, R2 represents a hydrogen
atom an al kyl group having 1 td 4 carbon atons or an al koxy group having 1
to 10 carbon atons, R3 and dﬁﬁémdently represent a hydrogen atom or an
el ectron mﬁthdraMAng group, and * repeesents an asymetric center) . <2>The
production process accorging ¥ <t wherein the copper compound is a
di val ent copper conpound <3> odugstj on process according to <1>,
wher ei n the /acetate. <4>The production process
according to <1 €H<3> in R4 is anitro group. <5> The
producti on accordi 0 anyClpe” of <1> ¢ <4>, wherein R2 is a
hydr ogen at om <6> Jhe p‘ﬁfiud i on process according to any one of <1> to
<5>, wherein Rb,is apuethyl dfoupcHand R6 is a nethyl group.
Rie e doge Voo
/C C\
H4C /
CHy R2 CH,4

CH,

(wherein R! represents an alkyl group having 1 to 4 carbon atoms,
an aryl group having 6 to 10 carbon atoms or an aralkyl group
having 7 to 20 carbon atoms, R? represents a hydrogen atom, an
alkyl group having 1 to 4 carbon atoms or an alkoxy group having
1 to 10 carbon atoms, R®and R? independently represent a hydrogen
atom or an electron withdrawing group, and * represents an

asymmetric center).

<2> The production process according to <1>, wherein the

copper compound is a divalent copper compound.

<3> The production process according to <1>, wherein the

copper compound 1is copper acetate.

<4> The production process according to any one of <1> to
<3>, wherein R* is a nitro group.

<5> The production process according to any one of <1> to <4>,
wherein R? is a hydrogen atom.

<6> The‘producticnlprocess according to any one of <1> to <5>,
wherein R®> is an ethyl group, and R® is a methyl group.

<7> The production process according to any one of <1> to <6>,



<7> The production process according to any one of <1> to <6>, wherein the
reaction of the diazoacetic acid ester represented by the formula (2) with
t he conpound represented by the formula (3) is perfornmed in the presence of
a Lewis acid. <8> The production process according to <7>, wherein the
Lews acid is a netal al koxide having Lewis acidity. <9> The production
process according to any one of <1> to <8>, wherein the reaction of the

di aZOace%%r%%'ndtﬁétféaéﬁm@%%nﬁﬁg s A& draldHbad (3t vt pirbe cg@@pound
represented by the fornmula (3) is perforned in the presence of a l|ithium

compoundy, <102 e, P Oq?iox L REQCESB6EANAING J b IR Gtuighe |1t hi um

conmpound Ms a I um a ving 1 to 4 °carbon atoms. <1

asynmetri G,copp 0 [ in 0 5 conpound and an
?pticaII§ ct|v§%§§gg% engé%l %I%%h %%gnpgﬁn&%rggﬁesented by the
ormul a

Q%L qH%aproductlgﬁ%ggCessaccord1mgto<7> wherein the Lewis
acid is a metal alkoxide having Lewis acidity.

<9> The production process according to any one of <1> to <8>,
wherein the reaction of the diazoacetic acid ester represented
by the formula (2) with the compound represented by the formula
(3) is performed in the presence of a lithium compound.
<10> The production process according to <9>, wherein the
lithium compound is a lithium alkoxide having 1 to 4 carbon
atoms.

<11> An asymmetric copper compound obtained by reacting a
copper compound and an optically active
salicylideneaminoalcohol compound represented by the formula

(1) :

\ /
CH; r2 CHj

(wherein R* is an alkyl group having 2 to 4 carbon atoms, an

aryl group having 6 to 10 carbon atoms or an aralkyl group having



11111 / 3 OHCH3CH . HO CH3 CH3 R2 CH3 Rl is an al kyl group having 2 to 4
carbon atons, an aryl group having 6 to 10 carbon atoms or an aral kyl
group having 7 to 20 carbon atons, R2 is a hydrogen atom an al kyl group
having 1 to 4 carbon atons or an al koxy group having 1 to 10 carbon atons,
R3 and R4 i ndependently represent a hydrogen atomor an el ectron

W t hdrawi ng group, and * represents an asymmetric center). <12>An optically

active S%Lﬁgﬁbhgﬁﬂﬁﬁggggﬁggqgols%Pﬂ@@ﬂ@génatom,en1alkylgrouphaving
1 to 4 carbon atoms or an alkoxy group having 1 to 10 carbon
atoms, R® and R? independently represent a hydrogen atom or an
electron withdrawing group, and * represents an asymmetric
center) .
<12> An optically active salicylideneaminoalcohol compound

represented by the formula (1):
CHy
H;C—C—CH;

R4

/
CH, r2 CHj

(wherein R! is an alkyl group having 2 to 4 carbon atoms, an
aryl group having 6 to 10 carbon atoms, or an aralkyl group having
7 to 20 carbon atoms, R® is a hydrogen atom, an alkyl group having
1 to 4 carbon atoms or an alkoxy group having 1 to 10 carbon
atoms, R® and R? independently represent a hydrogen atom or an
electron withdrawing group, and * represents an asymmetric
center) .

<13> A mixture of a cis form and a trans form of an optically
active cyclopropanecarboxylic acid ester compound represented

by the formula (4):



represented by the fornula (1): CH3 H3G--C-CH3 R2 CH ¢ OHCH3-(1) OH CH3
H3 CH3 R2

CO,R
(whereinRﬁrepresentsanalkylgrouphavinglix>150arbonatoms
or an aryl group having 6 to 10 carbon atoms, R6represents an
alkyl group having 1 to 15 carbon atoms, an aryl group havingf
6 to 10 carbon atoms or an aralkyl group having 7 to 20 carbon
atoms, and * represents an asymmetric center), wherein a ratio
of the cis form relative to the total of the cis form and the

trans form is 80% or more.

BEST MODE FOR CARRYING OUT THE INVENTION
First;theasymmetriccoppercomplexobtainedbyIeacting

a copper compound with an optically active

salicylideneaminoalcohol compound represented by the formula

(1) :

\ /

(hereinafter, abbreviated as optically active

salicylideneaminoalcohol (1)) will be described.



CH/3 /tH3 CH3 (wherein R is an alkyl group having 2 to 4 carbon atons,
an aryl group having 6 to 10 carbon atons, or an aral kyl group having 7 to
20 carbon atonms, R2 is a hydrogen atom an al kyl group having 1 to 4 carbon
atons or an al koxy group having 1 to 10 carbon atons, R3 and R4

I ndependent|ly represent a hydrogen atom or an el ectron w thdraw ng group,
and * represents an asymmetric center). <13>A m xture of a cis formand a

I':(r)ans form of ?ﬂeocpéoé A 'clém%%hhﬁeﬁn&y?!%)_QWBQB@&%QQWA&@@%%@%@E

mpound represented by the forrmula (4): CH3 (4)
or may be a divalent copper compound. The divalent copper
compound is preferable. Examples of the copper compound
include copper organic carboxylate having 2 to 15 carbon atoms
such as copper (I) acetate, copper (II) acetate, copper (II)
naphthenate or copper (II) 2-ethylhexanocate, copper
haloalkanesulfonate having 1 to 4 carbon atoms such as copper
(I) trifluoromethanesulfonate or copper (II)
trifluoromethanesulfonate, halogenated copper such as copper
(I) chloride, copper (II) chloride, copper (I) bromide or copper
(II) bromide, copper (I) nitrate, copper (II) nitrate, copper
(IT) carbonate and copper (II) hydroxide. The copper organic
carboxylate having 2 to 15 carbon atoms is preferable, and
copper (II) acetate is more preferable. Such copper compounds
may be used alone, or two or more kinds thereof may be used by
mixing them. The copper compound may be an anhydride, or a
hydrate. As such a copper compound, a commercially available
copper compound may be used, or a copper compound prepared
according to a known method may be used.

In the formula (1), R! represents an alkyl group having

1 to 4 carbon atoms, an aryl group having 6 to 10 carbon atoms
or an aralkyl group having 7 to 20 carbon atoms, and an alkyl
group having 2 to 4 carbon atoms, an aryl group having 6 to 10
carbon atoms or an aralkyl group having 7 to 20 carbon atoms

is preferable.



CO2R5 (wherein R5 representsan al kyl group having 1 to 15 carbon atons or
an aryl group having 6 to 10 carbon atons, R6 represents an al kyl group
having 1 to 15 carbon atonms, an aryl group having, 6 to 10 carbon atons or
an arai kyl group having 7 to 20 carbon atonms, and * represents an
asymmetric center), wherein a ratio of the cis formrelative to the total
of the cis formand the trans formis 80% or nore. BEST MODE FOR CARRYI NG

O = IVENT L bmp Les ofchﬁétﬁlfégfo%sé’mé\irfnfopp&f £n ahlaisned by

reacting a copper conpound w tically active

sal i cyl i deneam noal cohol co und_r e by. t he I ;

salicyli &Eﬁggﬁengapégﬁgh ?f??g\’m g? %gﬁgzsﬁ?g%’d.a rh%g(%}ﬂiu‘I(‘aﬁreo( dpper
conmpound ,may be nonoval ent. copper conpound, . Q be a_dj val copper
conpounds? éomﬁa%%‘fpcépfb‘é?u% GaHE i EJ?B%QEF(%FOU@@%%%C? bglfry;ytlhe
copper conpound i nclude copper organic carboxylate having 2 to 15 carbon

at ons sufkOR® WPFetetijraeet Qtré?,u%copﬁéﬁm?ﬁﬁf QdcgEFﬁtaet,ylcgﬁﬁgpqﬂtalvll)ng

napht henate or copper (I1) 2-ethyl hexanoate, copper hal oal kanesul f onate
havi ng 1 6t'ec 4 Ocap bopn &teRS suehuas acpppey L (9CU R FolBREE REhE N Fanat e or
copper (I1) trifluoronethanesul fonate, hal ogenated copper such as copper
(1) chl ofixdew lesppérthE ayathy boirdep kapped 7(19 2BremikiE! 8F CBSpPETHda )

brom de, copper (lI) nitrate, copper (Il) nitrate, copper (I1) carbonate and
copper ( lal yrboydramdsdel t el bppper abkgargmourahbvkypbalt ona¢ahgor atems car bon
atons is preferable, and copper (I1) acetate is nore preferable. Such
copper ceappuhdsafny dwoutsedvdngne, torl (t warbpnnorenkinds elsea dofnamly be
used by m xing them The copper conpound may be an anhydride, or a hydrate.
As such g :cRRP&r GORRAYRd, gRoGPIMET €idad Inyo 8 i destlel vea bdep péra te @hposirech may  be
used, or a copper conpound prepared according to a known nmethod nmay be

used. alkyll §rbhs HArmy a tol) caRbdrent ssentspiaen pl kitougr otip haviyig 1 to 4
carbon atons, an aryl group having 6 to 10 carbon atons or an aral kyl group
having 7 19,20 carbon atons, and an al kyl group having 2 to 4 carbon atons,
an aryl qqﬁou having 6 to 10 carbon atons or an aral kyl group having 7 to

20 carbon atonﬁkg§hg&§ﬁﬂhﬁ%l?1),Rzrepresentseahydrogenatom4eﬂlalkyl
group having 1 to 4 carbon atoms or an alkoxy group having 1
to 10 carbon atoms. Examples of the alkyl group having 1 to
4 carbon atoms include a methyl group, an ethyl group, a n-propyl
group, a n-butyl group and an isobutyl group. Examples of the
alkoxy group having 1 to 10 carbon atoms include a methoxy group,
an ethoxy group, a n-propoxy group, a n-butoxy group, a
n-pentyloxy group, a n-hexyloxy group, a n-octyloxy group, an
isooctyloxy group and a n-decyloxy group, and an alkoxy group
having 1 to 4 carbon atoms is preferable. R? is preferably a
hydrogen atom or an alkoxy group having 1 to 4 carbon atoms,
more preferably a hydrogen atom.

In the formula (1), R® and R® independently represent a

hydrogen atom or an electron withdrawing group. Examples of



Exanpl es of the al kyl group having 1 to 4 carbon atons include a nethyl
group, an ethyl group, a n-propyl group, an isopropyl group, a n-butyl
group, an isobutyl group, a sec-butyl group and a tert-butyl group.
Exanpl es of the aryl group having 6 to 10 carbon atons include a phenyl
group and a napht hyl group. Exanples of the aral kyl group having 7 to 20
carbon atons include a group constituted by the alkyl group having 1 to 4
carbon atonms_and. the aryl. group having 6 1 ns a
benzyl g&%ﬁbeg Cgr??WF§¥KHggﬁﬁg’PFXPQgﬁ%%gﬂgggf§?%§$§1?%§? ?g&%¥§i§§ al kyl
group having 2 to 4 carbon atons, a phen rLoup_or_a benzyl. droup.

I'n the f&Fﬁ%\éuF%)a? B ESe Y ﬁy&%gﬁgﬁngtg Omaﬁaa]%%yug?gﬁﬁnhaving 1
to 4 carbon atons or an al koxy group having 1 to 10,car? n ons. Exanpl es
of the apﬁyﬁndﬁﬁﬁﬁmhé§Pﬁg5¥1?ékﬁxgéﬁﬁBﬁnggdﬁ%o?méﬁﬂagga %éiﬁ@FaﬁFﬁﬁb, an

et hyl group, a n-propyl group, a n-butyl group and an isobutyl graup.

Exanpl es asomsheugih kxR Gt AaATReRY It G TRNR &b AGRYSTAdy la met hoxy
group, an ethoxy group, a n-propoxy group, a n-butoxy group, a n-pentyl oxy
group, agrchexykoryrfioapeadkmlogryhpxyaGrap, tan 6 seveey| JIYrvlP and a
n- decyl oxy group, and an al koxy group having 1 to 4 carbon atons is

pr ef er ablags. a R2 1ifs uprefrertalyl lyg acthy drog brpatdinuor ogrroplykoxsowroaFEwend ng 1 to
4 carbon atons, nore preferably a hydrogen atom In the formula (1)
, R3 and zbuprdependanil yanepuesenyl gty dgenired dmtor 6 ace gbettatmms

wi t hdrawi ng group. Exanples of the electron w thdrawi ng group include a
Nitro grouc JpdieERN 18t ofAwdICA &3 udrfiheori-he, atsamh aschl orine atom a
brom ne atom or an iodine atom an al koxycarbonyl group having 2 to 10

carbon atQuys, S 185 NBLBOYYGAR RO 1 @ik 1 a rds et axyIcarbapy| Broup; a
per fl uoroal kyl group havi ng to 6 carbon atons such as a trifluoronethyl

group of 3 RERATIHAORLORY 'R 0EQUR: nIEYAOR SEOMP: 2andk 20 abkanesuld ony|
group having 1 to carbon atons whith optionally have a fluorine atom

h th f i, [ f1 : : It
such as g, Jeldi: nggghéogﬁéh;g;gggggg?gl "Ll loramihgaesubhonyl graup, 1t e

preferable a nitro group or a halogen atom R4

is preferably an el ectron w thdraw ng group, p. raply a nitro group,
a quoriﬁ?%ﬁ&ﬁﬁ?§%2§$%ﬁI&D&&Eﬁ?xﬁﬁﬁé%ﬂ(ﬁu) u£Q%S%:§§%£E5¥)g%

avl ng 0 5 carbon atons,

particul ar] referably a nitro_group. In the fornula_ (1 o I nts an
asymet rith @t onyf’grq&§>%ﬁgqggtgégfEycggpp@egggpﬁc ?%%H@gﬁéﬁgglcohol
(1), an optically active salicylideneam noal cohol (1) in which RL is an

al kyl gr dUETREANY 2 to-FTF P9 atons, R2 is a hydrogen atom R3 is a
hydrogen atom and R4 is a nitro group, an optically active

sal i cyl i deneaniHodhCoKQIELy i whi"cKeRFSPENER aPKkGPYHFEhpL hatThEt4 to 4
carbon atoms, R2 is an al koxy group having 1 to 4 carbon atons, R3 is a
hydr ogen aton‘zghdjﬁ4qpiypqﬁky(ﬁ%ﬁkﬁﬁhsallcylldeneamlnoalcohol (1),

an optically active salicylideneaminoalcohol (1) in which R!
is an alkyl group having 1 to 4 carbon atoms, R? is a hydrogen
atom, R’ is a hydrogen atom, and R* is a nitro group,

an optically active salicylideneaminoalcohol (1) in which R
is an alkyl group having 1 to 4 carbon atoms, R? is an alkoxy
group having 1 to 4 carbon atoms, R 3 is a hydrogen atom, and
R* is a nitro group,

an optically active salicylideneaminoalcohol (1) in which R

is an alkyl group having 1 to 4 carbon atoms, R? is a hydrogen

10



an optically active salicylideneam noal cohol (1) in which RL is an al kyl
group having 1 to 4 carbon atons, R2 is a hydrogen atom R3 is a nitro
group, and R4 is a hydrogen atom an optically active

sal i cyl i deneam noal cohol (1) in which RL is an alkyl group having 1 to 4
carbon atons, R2 is a hydrogen atom R3 is a nitro group, and R4 is a nitro
group, an optically active salicylideneam noal cohol (1) in which RL is an

al kyl gro haygng 1 to. 4 carbon at R2 ﬂ§z§k§%ﬂ{ fHm R3is a
. 'R . r

hal ogen §?§HT gndgimal%lgrﬁyﬁggu h % om an optica Cgﬂggtlve
sal i cyl i deneam,no écohol,&l) in,which Rl is an,al u i gt to 4
car bon a?&n@?tﬁﬁaﬁ Ya2h\y SQEﬁTé?Xh%Qﬁ@e?@lgoﬁ%$8§é% gigngngﬂéhﬂg is a
nitro group, an_optically active _salicylidenea 'noalgghol ( &n %pich R1
is an al Ryl 28rdbpY hali P a0 daFBoh G one M B hiuroddiradst Rr3 is
a hal ogen atom .and R4 is a hal ogen group, an optically active
sal i cyl i adoveaniRnoa cahblt{e) IFAuRhi 8RARR %S ah &t iR %ﬁ%ﬂﬁb having 1 to 4
carbon atons, R2 is a hydrogen atom R3 is a gidrogen atomand R4 is an
al koxycarboppltigeddy having satdcslidepeamansenscohRlopti chll yhackiKe
sal i cyl i deneam noal cohol (1) in which Rl is a benzyl group, R2 is a
hydr ogen iat em a RByi sgeolny draogiery dt o 4 apalclfdn istansi N ol graodydtayesptical |y
active salicylideneam noal cohol (1) in which RL is a benzyl group, R2 is a
hydr ogen aatcgiy RR3ikSsaahalbyengaoup, and R4 is a mydroger cafpeman optical ly
active salicylideneam noal cohol (1) in which Rl

an optically active salicylideneaminoalcohol (1) in which R!

is an alkyl group having 1 to 4 carbon atoms, R? is a hydrogen

atom, R® is a halogen atom, and R? is a nitro group,

an optically active salicylideneaminoalcohol (1) in which R!

is an alkyl group having 1 to 4 carbon atoms, R? is a hydrogen

atom, R® is a halogen atom, and R? is a halogen group,

an optically active salicylideneaminoalcohol (1) in which R!

is an alkyl group having 1 to 4 carbon atoms, R? is a hydrogen

atom, R® is a hydrogen atom and R? is an alkoxycarbonyl group

having 2 to 5 carbon atoms,

an optically active salicylideneaminoalcohol (1) in which R!

is a benzyl group, R? is a hydrogen atom, R® is a hydrogen atom,

and R? is a nitro group,

an optically active salicylideneaminoalcohol (1) in which R!

is a benzyl group, R? is a hydrogen atom, R® is a nitro group,

and R* is a nitro group,

an optically active salicylideneaminoalcohol (1) in which R?

is a phenyl group, R? is a hydrogen atom, R?® is a hydrogen atom,

11



is a phenyl group, R2 is a hydrogen atom R3 is a hydrogen atom and R4 is

a nitro group, and an optically active salicylideneam noal cohol (1) in

which RI-is a phenyl group, R2 is a hydrogen atom R3 is a nitro group, and

R4 is a nitro group, are preferable. Exanpl es of such an optically

active salicylideneam noal cohol (1) include: optically active

N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe

nyl)-1-npr | . .optic y Lve

N- ( 5- ni trag’gg{?&ﬁ gehg?% ?ﬁgﬁgf 1299 (3, 5-di - tert - but yl phe |

nyl) - 3- phenyl- 1- pr.apanal. .. optical |ly.active. : : 1

N-(5-nit raélséjlpltclﬁ%ilgéfn3)C-t§y§msﬁg}f?/it}%%(l??%}&f@tlgﬂhp%ut(3}I) phg %{}if*} 11:-{ but anol ,

optically active 2 . 3 . .

N- ( 5- ni t ros4l Pﬁ?PV&e%S"-‘QL ani - &, 1YArpESB-aF O ert - bt §1'phet® 9roup,

nyl)-3-nethyl-1-butanol, optically active

N- (5-ni t 1R cyFi @eRéfFr2- daPHB-1, 1-di (3, 5-di -tert-butyl phe

nyl) - 4- net hyl- 1- pentanol, optically active

N- ( 5- ni t eeSaldr8fseNe-- 2- ami no- 1, 1-di (3, 5-di -tert - butyl phe

nyl) - 3- net hy1l- 1- pent anol , optically active

N- ( 3- ni trosal i &yangers) oZ- awicko-an, brdiica153-vdiaatdme but yl phe

nyl) - 1-propanol, optically active

N- ( 3- ni t reaslaldycyildederee)ir@admate 1, (-)diir8;15xdd - t er t - but yl phe

nyl) - 3- pheny1- 1- propanol , optically active

N- (‘13- ni trosal i epdidend)y 2cativeo- 1, 1-di (3, 5-di -tert-butyl phe nyl)-1-butanol,

optically active :

N- (3- ni t nos@d -G d siedie)cy2- b )12 danthi 3, B-1did i € 15t Wephte-but ylphe

nyl) - 3-net hy1- 1- butanol, optically active

N-(3-nit rrg,qqu1%%%595[]%)1-,2-@13{@11131-4&(13,@5- di -tert-butyl phe

nyl) - 4- net'hyl- 1-pentanol, optically active

N-(3- ni t nps@li el 4 dene)«2-alno-b Jedhid R 5-dig ef ts bt W phe put yiphe

nyl) - 3- net hy1- 1- pent anol’, v optically active

N- ( 3- bronp:5-nit i cyl i _q%!g)-z- 1,n0< 1,15 di (,3,.5: di -tertbutyl phenyl)-1-pr

opanol , [)F&lﬁcg Il{lﬁez@%ll \C/"LeEs S¥; BBy Utk

N (3-bronp-A5-nitrosalicylidene)-2smno-1,1-di(3,5-distert-b

utyl phen;rlﬁi)@-nplhtern%/sla]ll-é/rlolpcgenno&)f), zzopqnlp%a Ily’ gc H/%’ 9 dat etréréj butylphe

N- (3-brono-5-nitrosalicylidene)-2-am no-1,1-di (3,5-di-tertbutyl phenyl)-1-bu

t anol , oﬂfﬁf@aﬁfﬁtﬁr}% Opd“cglfy active

tl\l;é/i ?f gg\ln—aa%—[nrl}it%%??%;jf ﬁjggan}e )e—22§ar?ninr(1)o—ll’ ,11—dclli( ?3 ,SSgcﬁiEteerrttb—L%l}/tlﬁhp%ngl) 3-me

N- ( 3- brono-5-nitrosalicylidene)-2-am no-1, 1-di (3, 5-di-tertbutyl phenyl)-4-ne

t hy1- 1- péhtlaiot Pty at 1B ¢ e optically active

N- (3-brono-5-nitrosalicylidene)-2-amno-1, 1-di (3, 5-di-tertbutyl phenyl)-3-ne

thyl_1_péﬁT@ﬁmn%trosalicxkﬁdqﬁﬁxS@;@@;@@;l,1—d1(é,S—dl—tert—butylphe

N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) -fiypropamsthy bptireitanakt igetically active

N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylphe

nyl)-3-methyl-l-pentanol,

optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylphe
nyl)-1l-propanol, optically active
N-(3-nitrosalicylidene)~-2-amino-1,1-di (3, 5~-di~-tert-butylphe

nyl)-3-phenyl-l-propanol, optically active
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| phenyl) - 3- phenyl1- 1- propanol , optically active

N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 1- but anol, optically active

N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 3- net hyl- 1- butanol, optically active

N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| pheny1l) 5.4~ met byl - |- . ptically acti —g4- -

A e e R e i

| pheny1) - 3- hyl- 1- pent anol ically active

N-(3-F1 u8¥%g§ﬁi‘§%?8§§e) 95?5%"’1%%3’1?51:%?%3, 5-di-tert-butyl ph

enyl)-1-propanol, optically active . .

N (311 ubF QSaPTEbPPahEy Lo aREhoL T2TIBP( 3, 58 PePr SbEGFpRoMEYLone

enyl) - 3- phenyl - 1- propanol , optically active ,

N (3-fl uawééaﬁr@9EPM neyPotanrho- 2PELEREIYS52GELVEN t - but yI ph

enyl) - 1-but anol, optically active _ . ,

N- (3-f 1 udrésanieypraéneyl2darenolraniape3, 3-di(feprdputgrpnPutylphe

enyl) - 3-net hyl-1-butanol, optically active

N- ( 3-fl uovdsakhirepthaénérpensannd, 10ptdice315- acti®et - but yl ph

enyl) -4-net hyl-1-pentanol, optically active

N- ( 3-f | uirdSahiicybsdéneyi2dameno2tamhidot3, 3-dii-(Bebt-dbutygiphbutylphe

enyl) - 3-net hy1- 1- pent anol , optically active

N (5-fl uayosaBi-agkhgere)p2naanna, 1, 1-di (3, 5-di-tert-butyl ph

enyl) - 1-propanol, optically active

N- (5-fl uorosal bgyltdene) adcageno-1, 1-di (3, 5-di -tert-butyl ph

enyl) - 3- pheny1-1- propanol, optically active

N (5-fl ugrgsabi-eybidene) v3sani k91l géndi (3-andhot-er i-but(gl, BRdi-tert-

enyl)-1-butanol, optically active

N-(5-f ugﬁegakhgxgwe@e TR0 Lplidia(35dicikert - butyl ph

enyl) - 3-net hyl- 1- but anol, optically active

N (571 ugrasableysl denekgxamnor batnd) (3-gudlo-hgntuliby bRl —rert-p

enyl) - 4- net'hyI- -pentanoF, optically active

N-(5-fluorosalicylidene)-2-am.no- -dih(3,5-di - tert - butyl ph

enyl)-3-H%?h?&gf§%éngaﬁéﬁpy% 1 %r%S%P§%a|P§t§€F#3§ 2R

N- (3, 5-difl uorosalicgylidene)-2-am.no-1,1-di(3,5-di~tert-but .. N

y1phenyl _—]Sgﬁﬁgaglﬁafé’—n& Iot?)gllllfyg‘ -e\rf‘lg)—Z—agnlho q,l %1(3,% di-tert

N-(3,5-difluqgrosalicylidene)-2-amng-1,1-di(3,5-di-tert-but

yl pheny1PY3Y ﬁgﬁ?yiifﬂf H&ﬁ@@ﬁ'oﬁpﬁ&gﬁﬁéya@%i dc

N- (3, 5-di fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl pheny1}\]-‘1(-3bt§’tr§ﬁ‘é’l‘,5‘@ﬂttiréélall)%cé(étlid\%le) -2-amino-1,1-di{(3, 5-di-tert-

N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

y| pheny 1 pugyipbhiepyli Booerdly 1 dplugainol aerbieally active

N- (3, 5-di fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

y| pheny 1 N~-43mbtriepd—b-—pertrasel Ll coptiideale) y Zacmiive-1, 1-di (3, 5-di-tert-

N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl pheny 1 pud-ietiley-1l—dentedmoll,-1-pentanodt,i caltiycaddtyi wetive

N-[ 5- (net hoxycar bonyl )sal i cyl i dene] - 2-am no-1, 1-di (3, 5-di -t

er t - but yhpherplkomb-—preofanasaldptyldaldne Ja@t-Hare no-1, 1-di (3, 5-di-tert-

N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2-am no-1, 1-di (3, 5-di -t

ert - but y kphenyhensiphenpyktinar-apareltaneit,i cal |y active

N-[ 5- (net hoxycar bonyl )sal i cyl i dene] - 2-am no-1, 1-di (3, 5-di -t

ert-butyl phenylhrl-ButgnalciQptically active

N[ 5- (et hoxycar bonyl ) Sal i cyl i dene] - 2-am no-1, 1-di (3, 5-di -t

ert - but y'nﬁ*k%”%%%‘i@%d@éﬂﬁ% ut-anQl).— Rk iRy, Actil V€ 5-di-tert-buty
onyl)salicyli 3 di-t

N-[ 5- (met hoxycar enel-2-amno-1,1-di (3,5-

t-butyl -4-methy1- 1- 3,7 ORLIC ti
N 1 5- (ot KA by A2y ChErar ARt 1-ai (3, 8- di -1
t - butyl ph 1)-3-nethyl-1- |, : tic ti
N (5- 011 A or SRR S ey B - AR e o0 (5 Sl er ortbuty

t - butyl phenyl) - 1- propanol, optically active
N-(5-trifluoromethylsalicylidene)-2-aggno-1,1-di(3,5-di-ter
t - butyl phenyl) - 3- pheny1- 1- propanol , optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(3,5-di-ter
t - butyl phenyl) - 1-butanol, optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di(3,5-di-ter
t-butyl phenyl) - 3- et hyl-1-butanol, optically active



N- (5-cyanosal i cylidene)-2-am no-1,1-di (3, 5-di-tert-butyl phe

nyl) - 1-propanol, optically active

N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (3, 5-di -tert-butyl phe

nyl) - 3- phenyl- 1- propanol , optically active

N- (5-cyanosal i cylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe nyl)-1-butanol,
optically active

N (5-cyanosal i gyl i-de - 2-am no- - di - di rt- | phe

1) - 5 OORY e bUt SheT Y ot FRGFy Act (s Lom 1Ly 1Y

N- (5-cyanosal icyl.i dene) - 2-.am.no- 1, 1-di (3,.5-di.- tert.- butyl ph B
vl & vt SR L Sy Serriae L 17 (e A ere-puty
N- (5-cyanosal i cyl i dene) - 2-am no-1, 1-di (3, 5-di -tert-butyl phe

ny1) - 3- mePRPIYL) peittdireinolr  oPticEatiVe &9Y Yact i ve
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-nethoxy-3,5-di-ter

t - but yl pReny?n)a-Tigrggaseil i coptideaa)y zagipe—1, I-di (3, 5-di-tert-buty
N-(5-nitrosalicylidene)-2-am no-1, 1-di (4-met hoxy-3,5-di-ter

t - but yl pReneny13-phamibylpdrépassiol opdtdalay vagatiee
N-(5-nitrosalicylidene)-2-amno-1,1-di (4-methoxy-3,5-di-ter

t - but yl phienysl)>-t-mittarvsia 1 ioptliickEns) -dctamigno-1, 1-di (3, 5~-di~tert-buty
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t - but yl phemehy13—etdeythyl—ttrsmolanadpt iogediloaldgt iaac ive
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t - but yl phenysl)s4rinetdneskali-ipgntiargls ) -optdancialdyl detdivi, 5-di-tert-buty
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-met hoxy-3,5-di-ter

t - but yl phemehyi3-retdatind-fpegananoel, optically active
N-(3-nitrosal iy(':):?I i dene)lzy;l- aﬁyno- 1, 1-di (4- nmet hoxy-3, 5-di-ter

t-butyl phenyl) 1:pronanol.c+QRrid cal ly active
N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-met hoxy-3,5-di-ter

t-butyl ptNe_n( —)fl?q'aqugsrr;%ﬁ)]i'cqu%QJZ— tﬂ&-aﬂ!,l 1y—cPiC(tj V& di-tert-butylph

N-(3-nitrosalicyli -am no-'1,1- di ( 4- net hoxy-3,5-di -t er

t - butyl ph -.1- but l tJ | j 2

N- ( g xi Pregngéj)i)_cly_ﬁ%é%re}f@z- gosﬁenlgc?gll,]{z (}}C ﬂﬁ‘ﬁ%t hoxy- 3, 5-di -ter

t - but yl -3-net hyl- 1- b |, ticall t] .

N (30 i RBet R TS % R A 2 s g e -putyLen

t - butyl ph -4-nethyl-1- t |, ticall ti
N (3. i £ Gy Ty 2RO A B (A MG - i -t er

t - butyl phenyl) - 3- net hy1- 1- pent anol , opticall ctive

N- (3- br oftb- G Tt ¢ e hy ety )z Ao 11r-%<%l4are%%x-yt%¥t"butylph
5-di -tert-butyl phenyl)-1-propanol, optically active

N- ( 3- br orfitBL i kriostaneyd i anegablam el e 1- di (4- net hoxy- 3,

5-di -tert-butyl phenyl)-3-phenyl-1-propanol, optically active

N- ( 3- br ortb= 83 nf tueses 4 ity detry)e 2=2mimibnas; B BT il et tdkytgrt-butylph
5-di-tert-butyl phenyl)-1-butanol, optically active

N- ( 3- br ore Bk ni 3 +ros@h v oyl loerme) e 2- avphiocdl Ny di¢divet hoxy- 3,
5-di-tert-butyl phenyl)-3-nethyl-1-butanol, optically active

N- ( 3- br onmb- &3 1f 1u@sad 4 tyd y diede) e 2- Z2ramoad; 1, thd 4¢ 3eb hakyt Srt-butylph
5-di-tert-butyl phenyl)-4-nethyl-1-pentanol, optically active

N- ( 3- br oranpr N 4 41eseh § Tyl +slenedn @t anbpio: da 11 @i 4 4e ¢ hoxy - 3,
5-di-tert-butyl phenyl) - 3- net hyl- 1- pent anol , optically active
N- (3, 5- diypl t3-088hb £y4d DENE) t Ry 1D=dmdn @l { 41 AL (®Xy-3iStdit-butylph
tert-butyl phenyl)-1-propanol, optically active

N- (3, 5-dini Sal b dene) s 2 b no- 1, 1- di (4- met hoxy- 3, 5- di

-tert- but%}?%ﬁe)n%lllgl%}%henyﬁ%%?%g'anol , optically active
N-(3,5-dinitrosalicylq e),-:2-.am no- 1, 1- di (4- met hoxy- 3, 5-di
tert-butyl pheny ﬂ-J?L%/Ablulggnnao{%t,lz\f)égti cally active

N-(3,5-dinitrosalicylidene):-2-am no- -di {45 n XyY-3:5:-di.
S ertobutdT bhenpiy e sEnT L degl Ahetntah t e [y g e bhe-bucyion
N-(3,5-dinitrosali cgl i denpe) - 2-am np- 1, 1-di (4- met hoxy- 3, 5-di
tert-but ﬁ%{ahy%%-%% ’l-‘iEBJe(ﬁ?Qﬂ%l aChbYfcal Iy active
N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-nmet hoxy- 3, 5-di
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tert-butyl phenyl)-3-nethyl-1-pentanol, ‘ optically active
N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te
rt-butyl phenyl)-1-propanol, optically active

N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te
rt-butyl phenyl) - 3- phenyl- 1- propanol, optically active

N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te

rt-butyl %nqw@l-u%@%%g%ﬂy%_i%wﬁgfvl'f',sé_r@g}(d_\ﬁe T35 "igters -butylph

N- (3-fluorosalic 4-rfet hoxy-
t - but yl phenyl).- 3- net - 1- but |, t.ical.l ti
N (3 1] UBTSRA ey TTeae ) 2R gs. Eo Rt KOy-F 5 di -t e

rt-butyl phenyl)-4-net hyl-1-pentanql, optically, active,,

N (e B e g B g P ORC ek Fot 5 Bl -butyLph
rt-butyl phenyl) - 3- net hyl1- 1- pent anol , , optically active

N (5- f | uGRoEali AU tdeYRe) - 2PAniGid-LY, BFiY{A net hoxy-3,5-di-te

rt-butyl phenyl)-1-propanol, optically active .

N- (5- f | udrdal Hagene)cy2-ighaneg 2 ~Brdine=lrettebixiA, P, Bliditerg ~but ylph
rt-butyl phenyl) - 3- phenyl- 1- propanol, optically active

N- ( 5- f | uengsal-3cylatdene)l~budrned-, 1 optdiqad-Inetamdxiyzed, 5-di -t e

rt-butyl phenyl)-1-butanol, optically active

N ( 5- f | uor-asadfiloyd raderig)cy2-iatane) —L,~bndin(odIvei-tox(3-, 3 -Shidi tetree ~but y1ph
rt-butyl phenyl)-3-net hyl-1-butanol, optically active

N- ( 5- f | uergsal-Heyldtdane)l-2arianl], bptiilcImt i 5-di-te

rt-butyl phenyl)-4-net hyl-1-pentanol, optically active

N- ( 5- f | ugr-asalf1ep idene)cy2-iat8n —b -kmdi{A-1met-hoxys, 3 -atidicd @ -but y1ph
rt-butyl penyl)-3-net hyl- 1- pent anol, optically active

N- (3, 5- did\Mgresald Gy i-deng)rdr@yn no- 1, 1- di (4- met hoxy- 3, 5-d

i -tert-butyl phenyl)- I-propanol, optically active
N—(3,5-dif|uorg§%LE%ihi en§) e am no-1, 1-di (4- met hoxy- 3, 5-d
i-tert-butyl phe yi):S- henyl-1-propanol, optically active

N- (3, 5- dif | uor-0sald ' ) 2-am na- 1, 1- di ((4--met hox 5rd _
i-tert- blIJ\]I y(:égk?gﬁlf)l%%%o%eagﬁo y,zll?pgﬂ%?alja ;anglc 9 vlgel i (yg’% i tere-put
N (3, 5-di fll yor OﬁL I_ilc Iri denec) -2- arp'[irg% 1I 1-adi 146 met hoxy- 3, 5-d

i -t ert - bdtyt pReny D= FAH 1 Blitaifor Y SBtical |y active

N- (3, 5-difluorosalicylidene)-2-am na-1, 1-di (4-nmet hoxy-3, 5-d
- Lor - DOy P P TR L A~ ot i 1y e d - tert-but
N- (3, 5-difluorosalicylidene)-2-amno-1, 1-di (4-nethoxy-3,5-d

i -t ert - bHAGSHeRY D ROy - Ry Hol [ CPtically @Gy active

N-[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4- met hox

y- 3, 5- di Neb3 -ty Ipreraen i yprisiditol -2 optd et 4l il {0 -di-tert-but
N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox

y- 3, 5- di satterhutyl phamanels- sidmer il prapantt , optical ly active

N-[ 5- (net hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (4- net hox

y- 3, 5- di N3, -Soutiy Iphemel) -ileybuitdarsd ), - Dptnidgab 1Y, lactd V& 5-di-tert-but
N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox

y- 3, 5- di stlgrtterhit)yq pherys) -3--rettanio1l,- buyttainod L 1yopdtciald y acti ve

N-[ 5- (net hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (4- et hox

y- 3, 5- di N-er3,-Putiyd pherys) -ideyetdutle ) - pentanot 1, opdi B 3ydaetéme-but
N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox

y- 3, 5- di ytigyHerBut) pheryiyr3--pidednd  pespened 11y active

N-(3,5-difluorosalicylidene)-2-amino-1,1-di(3,5-di-tert-but
ylphenyl) -3-methyl-l-pentanol,
optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di(3,5-di-t
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optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di (4-nethoxy3,5-di-tert-butyl
phenyl) - 1-propanol, optically active
N-(5-trifluoronethylsalicylidene)-2-am no-1, 1-di (4-nethoxy3,5-di-tert-butyl
phenyl) - 3- phenyl- 1- propanol, optically active

N-(5- trifIuoronethylsalicylidene) 2-am no-1, 1-di (4- nmet hoxy3, 5-di-tert-butyl

phenyl) - aII ctlv :
N (5- trlfiuor t%%ﬂ cﬂf¥aé aﬁgﬁfc %E%ﬁﬁgﬁ%gﬁhoxyB 5-di-tert-butyl

phenyl) - 3- net - -butan t|ve _p
N-(5-tri ?‘"ﬁg‘r_ 43 %ﬂﬁygs Cf’? & B A e o2 Bgi Er t - but v
phenyl) - 4- et hy1l-1 pentanol optl II active

N-(5-tri ﬁ%%%% G '% %%nfll' AR GRER0AFE 5 i - tert - but yl
phenyl)-3-neth Pent anol optically active

N ( 5- cyanbslal %ﬁ%@wﬁ%ﬁlﬁ@aﬂlﬁmﬂd@%&t%wl@%%lﬂelr 3,5-di-t

t - butyl phenyl) - 1- propanol, optically active

N- ( 5- cyaﬁﬂimhuﬁyhﬂkﬁmﬁLZﬂaMQﬂ@nphrdﬂﬁ¢QﬁﬁMm%$$§E?dl-ter

t - butyl phenyl) - 3- pheny1- 1- propanol , optically active

N- ( 5- cyanbsld- (ctgﬁ!ﬁkdm}ejamc&rpilricsajl,ilc;}dli i(cerret-HoyaR 1316=1di Lty (3, 5-di-t

t - butyl phenyl) - 1-butanol, optically active

N ( 5- cyarasalbuntliptens)l-)2-amdatoryl, k-t o ermelt h oot Hdr -darive

t- butyl phenyl) - 3- net hyl-1-butanol, optically active

N- (5- cyanpsa- e dHen®)amb@ii Nesall, e (deretmxamih &-di t4d@ir (3, 5-di-t

t-butyl phenyl)-4-nethyl-1-pentanol, optically active

N- ('5- cyanasald o) ifiens)r )2@ﬁé&fylmiriﬂérﬂtmlh0>@@t&,&amytaejtlve

t- butylphenyl)- -nethyl 1- pent anol , optically active
N-(5-nitn [\ﬁs §n¥ al%&{g}ﬂosallllcﬂl(&eﬁb}b@%ﬁo&m =4£(3,5-di-t
rt-butyl p enyl 1- propanol , “optical I’y active

N(Smtr ﬁhgpe 12§%&%]ﬂf &ﬁ&lm0M135dhte

rt- butylp eny 1- pr opanol, optlca 'y active
N-(5-nitrosalic 0-1, 1-di (4-n-butoxy-3,5-di-te
rt- butylphenyl) Qﬁﬁbéﬁ%gb%?cally actlve

rl\t(gUtmyféﬁ ﬁ% den %%ihaﬂﬁa;ﬁo?y]l |caI ;atng% |\:jle51 UslS, 5-di-ter
N- (5-nitrosalicyli -2 1- t oxy- 3, 5- di - t
rt(bu?;lrogﬁVi:y I o anlnocﬁm OQ#& %%ffygé.'Y%e e

N ( 5- nltrosallcylldene) 2 anlno 1, 1-di (4- n- but oxy- Lg

rt-but yl phenyTy- 8- he e thipeti aior L 1dene) - Gam ﬂy "Ledi | s-ai-ter
N-(3-nitrosalicylidene)-2-am no-1,1-di (4-n-butoxy-3,5-di-te

r t- but yl genyy loherobmbtohaspet ThiPyeRane e oot Yealty Gotfve
N-(3-nitrosalicylidene)-2-amno-1,1-di (4-n-butoxy-3,5-di-te

rt- butylQheﬁyﬂgrzﬁ#ﬂqggmguhxﬁQng@yl1@@n¢kzgf@m@mQTbel di(3,5-di-ter
N-(3-nitrosalicylidene)-2-am no-1,1-di(4-n-butoxy-3,5-di-te

rt-butyl phenydy kdhdutanol sbwptnchl |gpattavey active
N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phedy-) =38 s tryrie th pld ahiod y 1 D¢ nept 2 yamctdve, 1-di (3, 5-di-ter
N-(3-nitrosalicylidene)-2-am no-1,1-di (4-n-butoxy-3,5-di-te

rt-butyl phanyds) gy hy13-Imeemy Baptbuopid Tal byt Bedl Ve active

N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phemyly r 3r RS Fde thh PESE BNOY 1 1 @k pabl¥mBgdbi Vel -di (3, 5-di-ter
t-butylphenyl)-4-methyl-1l-pentanol, optically active
N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(3,5-di-ter
t-butylphenyl)-3-methyl-1l-pentanol,

optically active
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N- (3-bronmo-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3
, 5-di -tert-butyl phenyl)-1-propanol, optically active
N- (3-brono-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3
, 5-di -tert-butyl phenyl) - 3- phenyl- 1- propanol, optically active
N- (3-bronmo-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3
, 5-di -tert-butyl phenyl)-1-butanol, optically active

N- (3- br oRm-5- {yﬁ,t?%%%llbw?}ﬂ%@% _%1%51&{9%”3 3-04i (& R UL Y33yt ylphe

,5-di-tert- bu eny optlcally active

N—(3 broggag-q} ros allayll égf% actq 1, 1- di (4-n-but oxy-3

, 5-di utylph ny pentanol optlcally active

N—(3 br onp- 5-ni trosal.i.c Ildene - 2- ani.no- d but

o di -1 P By FORE A YA R £ -1 SRR ey,
N (3, 5- d|n|trosaI|cyI|dene )-2-amino-1, 1-di 4-n- but oxy- 3, 5-d

i-tert- bﬁ%@ﬁpﬁ%ﬁ?%ﬁuﬁk[}7ﬂﬁﬂﬂﬂno%nn9HE%Q%} QF%VE

N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di - but oxy- 3, 5-d

i-tert- b@b%ﬁpﬁéﬁ@fﬁﬁélﬁh@ﬁ§¥mf-pﬁdﬁéﬁ@l -lo 1@%&335 irjtpe t-butylphe

N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-d

i -tert-bwnl) petpbpnplhutomisicaldm ia@aﬂiwye active

N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3, 5-d

i -tert - bitySplramynbsad-imatihydbnb) bit-amdno-dptli-eHl (3 Sactiintert-butylphe

N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3, 5-d

i -tert - butyl)pidemeiihrvd—Tetduybnblpenriparialal Ioptactaldey acti ve

N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3, 5-d

i -tert - but-ylsphsanbsad-imtiiyenk)petaaielo-1, 1-di (P@-HIEder taetityd phe

N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy-3,5-di -t

ert - but yl-ph nﬂlhkkq?ﬂﬂTmﬂ@ntdﬂaﬂ(xﬂ thatliV&ctive
N-(3-fluorosalicylidene) am no-1 di (4- 3Nbutoxy 3,5-di-t

ert - but yhphenyl)3;phe! LrePlQRaNQln i et caldiy(AcfiMe tert-butylph
N (3- flué\]rpjgsa?él%/g;ﬂldene@&?il ame?\o 1, inl I (4-n- butoxy 3,5 o?rt HRYIRne

ert-butyl Sl 1%1 t]pally active
N ( 3- f1 uoH sallc q)?kﬁgﬁﬁﬁ% 1, 1-di (4- n- but oxy-3, 5-di -t

ert-butyl pheny t by tanol, optically active
N—(3-f|uorosaI| tﬁ gﬁ g £f%§%%no 1, 1 d|(4 n- butoxy 3,5-di-t

ert-butyl ny1) t y i

N-(3-flu o%a 3ﬁ|:§;h§§i% %%e %2 %C ??ﬁ?%y % S-di-ter
ert-butyl phe - 3-net hyl- 1- pent an o tlcally active

N (51| or SR Hen e B R L fpdal(cﬂ%-‘/b &, 5- di - t

ert - butygfhenyl) 1- propanol ptlcally active

N- (5- f | ud¥deainy S@éﬁé)y S deReo- faimd1‘7(‘41 rﬂ‘ﬁi}t%(ﬁnest@W =}, S-di-ter
ert- butylphenyl) 3-phenyl -1 -proapnol, optically active

N- ( 5- f | USTEadIvIEparadn )3 -RhafHo- 1T PEHAnR In- BIteGR 1,15 agitive
ert-butyl phenyl)-1-butanol, optically active
N—(5-f|uékdéﬁﬁhﬁﬂdaﬁ%ﬁgykidﬁﬁriZt&mkﬁqiﬂwﬂiﬂﬁkﬁmeQHPXM=3,5—di—ter
ert-butyl phenyl)-3-net hyl-1-butanol, optically active

N- ( 5- f | udr-gsdlyilpfardane)l—2»armmo-, 1, dbtdiqad-Iny buttoxse 3, 5-di -t
ert-butyl phenyl)-4-nethyl-1-pentanol, optically active

N (5- f | uor-osadn iayd sddrie)y12-dama)o-2k atridi o4k -t edareed; Hosdi—3, 5-di-ter
ert-butyl phenyl) - 3-net hyl-1- pent anol , optically active

N-(3, 5- ditf—lmarquejrqw)imtr%ﬂarm’ Northnbldi (Gt Iox ack iSre

di -tert-butyl phenyl)-1-propanol, optically active

N- (3, 5- diyf @rrﬁ&adds%wllc%m@a?e wxg?al%&—ldlﬂﬂdlnc@ﬂ@e%@% 5-di-ter
di-tert- butylphenyl) 3- pheny1- 1- propanol , optlcally active

N- (3, 5- dif I’ﬁ%ﬁ{ rﬁ,}ﬂ idene) t'}%/ anﬂ Il:l'ba:hCQI_ (%&f&gw “FhtXve

di-tert- butylphenyl) 1 but anol”, optlcall act

dipf ! d .
o ot B ey B g Ry fg%t%znnéwoll' PGS, 5

N (3, 5- d|qu ros I| (4- n- but oxy- 3, 5-
di-tert- F)%'ﬂ'%Vfﬁ gg g%ﬁfﬁhéfn%dptlcally active
N—(3,5-d|f|uorosallcylldene) -am no- 1, 1-di (4- n- but oxy- 3, 5-
di-tert-butylphenyl)-3-nethyl-l-pentamql, optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl)-1-propanol, optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl) - 3- phenyl- 1- propanol, optically active



N-[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl)-1-butanol, optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl)-3-net hyl-1-butanol, optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl)-4-nethyl-1-pentanol, optically active
N—[5-(nethoxycargonéb%sali XIidene]-2-anino-1,1-di(4-n-buto
xy23,5-di-tert98 ty ¥n9f§-§9nethyl-l-pentanol, optically active
N-(5-trifluaoronethyl salicylidene)-2-am ng-1, 1-di (4-n-buto :

-3, 5-di - Nér@-‘ﬁ&tt;}fpﬁﬁéﬁﬁ’)cl-lfﬁaﬁd 5)&‘ﬁ&fm,l “8531@5?6%3 4%@Fit\9é>xy‘)§¥ S-di-ter
N-(5-trifluoronethyl salicylidene)-2-am no-1, 1-di (4-n-butoxy

3, 5- di - t ErPukytlphsiery Dl-Brorempl1-mtdrandly, agpti'Cal |y acti ve

N-(5-trifluoronethylsalicylidene)-2-am no-1, 1-di (4-n-butoxy ,
- 3, 5- di - Ner(B-mitylgsiedriyy)i tdemet arolanigetilediidy Ecmefboxy-3, S-di-ter
N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di (4-n-butoxy
3,5-d|-F&FbubuﬂyﬂmﬂaﬂyIﬁr@hﬁebﬁyﬂfiﬂbmﬁaﬁdh,Qm@ﬁQ§¥Hn/&§ﬂﬁ“ﬁa
N-(5-trifluoromethylsalicylidene)-2-amno-1,1-di (4-n-butoxy
3,5-d|-pem{ﬁ%mmnﬂqdmar¢by&4£MEkhy&?&mﬁenﬁdndkdidgmﬂmﬁﬂwqxyﬂﬁAaﬁﬁi—ter
N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di (4-n-but oxy
3, 5- di - t erourtiyheigny Li~Butetda] - bpentaAnel active  optical ly active
N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te
N=-(3-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di-ter
t-butylphenyl)-3-methyl-1l-butanol, optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-4-methyl-l-pentanol, optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-methyl-1l-pentanol,
optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-1-propanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-3-phenyl-l-propanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-1-butanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-3-methyl-1-butanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,

5-di-tert-butylphenyl)-4-methyl-1-pentanol, optically active

N=- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
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rt-butyl phenyl)-1-propanol, optically active

N- (5-cyanosal i cyl i dene) - 2-am no- 1, 1-di (4-n-but oxy-3,5-di-te

rt-butyl phenyl) - 3- phenyl-1-propanol, optically active

N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phenyl)-1-butanol, optically active

N- (5-cyanosal i cyl i dene) - 2-am no- 1, 1-di (4-n-but oxy-3,5-di-te

rt-butyl phenyl).-3-1 h - but,anol i_gal | ive

N ( 5- cya%o?% |jcceyr% g;gltntggi%}?eél%r%o%lI,mf-tgﬁelt(h-clnpbu t%%t?-l?,, 5-di-te

rt-butyl phenyl)-4-ne 1-1-pentanol, optically active
N-(5-cyanosa|i8§F388%E¥-59§ﬁWﬁo-1,1-di(4-n-butoxy-3,5-di-te

rt-butyl phenyl) - 3-nmet hyl-1-pent anol, , ptically active .

N (5ot t RO B e L T EE o1 P Py -Cay ST PR e pheny 1)
-1-propanol, optically active _ ,

N (5- ni t FéSAHBALYdOREPYL) arfi waoPaodir ( £RF-6EhHYoRFE3 VS- di t er t - but yl pheny1)
- 3-phenyl-1-propanol, optically active . .

N- ( 5- ni t Nos@l-icc@iindére)sad iavilislene) ~di-eaimcodt, y-eiy-43 st dioper 5+ B pheny1)
-1-butanol, optically active

N- ( 5- ni t résalti-bptivdehenva-) ambmhehyl-di-p4apaostlyl opri3a8-1di terttivisut yl phenyl)
-3-net hyl-1-butanol, optically active

N- ( 5- ni t Nes@,iSeydiindene)sa2-iani lnakehel ~Ri-(adrimoodt, yil-aky-43 metdhiotar3- uidil pheny1)
-4-nmet hyl-1- pentanol, optically active

N- (5- ni t rasald-Gyltydeheny2-) ai-herthnk-1gi (obti-cediy exyt-ideb-di tert - but yl phenyl)
-3-net hyl- 1-pentanol, optically active

N- ( 3- ni t nes@, iscdiindene)sa2-iai 1netehel ~P(aAritradat, Vil -@¥Y(-43 et tickg-t3-, Bl pheny1)
-1-propanol, optically active

N- (13- ni t resald-gyidydenind-an-ARchyh—di-{Atireat Y lapei-cdiaydideritrdbut yl phenyl)
- 3- phenyl- 1- propanol, optically active

N (3- ni { hosal iodidenels A ainorehe)- 4 it - @/idnndich i, Buiasl pheny)

-1-butanol, optically active

N (3 L 05al Lyl AGRE) Ay Bl dl kRO kg Lt yl phenyl)

- 3-net hy- opti'c f]y actrv
N (3-nitrpsal icyl.i dene) - 2-.am-noy 1, 1-dj (4-.n-oct yl oxy-3, 5-di tert+ hut yl phenyl)
- 4- et hyfflﬁﬁéﬁtdéﬁl&%,r%s&%i%gl 1>5:1e§10et]7i \%’e amino Cl,y_L c?(l (4—’met(iilox%/ 3,%“ CM_

N-(3-nitrqsalicylidene)-2-anm no-1,1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
Nt et hy T E ey D 3 g Rk

N- (3- bromo-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy

-3, 5-di -t er t - b@BHSReAY1 P E ¥ opanol , optical |y active

N- ( 3- brono-5-nitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy ,

- 3, 5- di - fer S HHIATRSH DY 3 ds8ny BB a0l — ot imeidr vact i vl i - te
N- (3-brono-5-nitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy

- 3, 5- di - trértudutphseny DL -Rusmeaned],, cftlicsal 1Y atiivee

N- (3-brono-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy

3, 5-di - t &t (utlylplvenlicy3-irstrtey) F2Hanitranol , 1 -opt (Latdyhaative-di-te
N- (3- bromp-5-nitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy

3, 5-di - t ertt~Haityllgileeryll))~Foietripit1pepieanol ,, aptiaallly adctiere

N- (3-brono-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy

3, 5-di -t er-t (Butlylqaleayl)e3-ireirdy) F2-gaeniadiol 1 -di (4-methoxy-3, 5-di-te
rt-butylphenyl)-1-butanol, optically active
N- (3-fluorosalicylidene)-2-amino-1,1-di (4-methoxy—-3,5-di-te
rt-butylphenyl)-3-methyl-1l-butanol, optically active

N- (3-fluorosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-di-te

rt-butylphenyl)-4-methyl-1-pentanol, optically active
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optically active
N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3,5
di -tert-butyl phenyl)-1-propanol, optically active
N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3,5
-di-tert-butyl phenyl)-3-phenyl-1-propanol, optically active
N- (3, 5- dinitrosalicylidene) 2-am no-1, 1-di (4-n-octyl oxy-3,5

di-tert- qyt¥§PPFQXQQ t&?gy&%ne(ug %ﬁaﬁ_ azﬁkﬁ_ etho;g'g 5-di-te

N (3, 5-di'nitrosa oxy

di -tert-but t anol tlcaIIy active
N- (3, 5- di'ni )grhgtsyglﬁltb%ﬂ 3Jd)rrﬁie kbYr‘}ll ﬁo%r{d 4-n-octyl oxy- 3,5
-di-tert-butyl phenyl).- 4- nethyl 1- pentanol, optically active

N- (3, 5- di ni t r oA Gl defE Y % no- 1, 1- di (4- n- octyloxy 3,5
di-tert- butééThenyl) 3-nmet hyl-1- pentan |caIIy actlve

N- ( 3- | udbokat ey Qresne) Sk R - 12 R = In- Joccily%w xS, o-di-te
tert-butyl phenyl)-1-propanol, optically active
N- ( 3- f | uortosalichplisfene)= - D-rirgrRRal - R iganlloctadgtohde 3, 5- di
tert-butyl phenyl)-3-phenyl-1-propanol, optically active
N-(3-f|ud@o@hiﬁk@dﬁQHﬂkiGj&tﬁﬂnﬂﬁﬂzﬂamﬁdahk%kmﬂ%ﬂQDmﬁﬂhQXXﬁ3,5‘di-te
tert-butyl phenyl)-1-butanol, optically active
N- ( 3- f | uartosal t whyph aene) - 2-@ mok-11 -9p dbfahr ok o sttt ooa/-13; Brddiive
tert-butyl phenyl)-3-nmethyl-1-butanol, optically active
N- ( 3-f | uar-osm £ 0yd # skeqie) o 2t ade oy 12 dati (- - Dad y | Dxyeth ey 3, 5-di-te
-tert-butyl phenyl)-4-nethyl-1-pentanol, optically active
N- (3- f | uorosald eydrdlene) - 2-mni Ao 1, logh {daTEpciot DXy - 3, 5- di
- (5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di-te
rt-butylphenyl)-3-methyl-1-butanol, optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di-te
rt-butylphenyl)-4-methyl-l-pentanol, optically active
- (5-fluorosalicylidene)-2-amino=-1,1-di (4-methoxy-3, 5-di-te
rt-butylpenyl)-3-methyl-1-pentanol,
optically active
-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)-1l-propanol, optically active
-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)=3-phenyl-1l-propanol, optically active
-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)-1-butanol, optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)-3-methyl-1l-butanol, optically active

N=-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-d
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tert-butyl phenyl)-3-nethyl-1-pentanol, optically active
N- (5-fl uorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3, 5-di
-tert-butyl phenyl)-1-propanol, optically active

N- (5-fluorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3, 5-di
tert-butyl phenyl)-3-phenyl-1-propanol, optically active

N-(5- quorosaIicyIidene) 2-am no-1, 1- di(4 n- oct yl oxy- 3, 5-di

-tert-butyl n ut a optical l.y active

N-(5-fl ud'r 55%?% éﬂ)‘ﬁ é@%&“ [LB y Dy PEAT é’tlyl 6’>Py dgagly; active
tert-but phenyl -3-nethyl-1-huta noI optlcal ive

N-(5-flu Boehl 1 G leros iR slone) i ER RO iy Gy g me toxy -3, 5-d
tert-butyl phenyl)-4-nmethyl-1-pentanol, opti caIIy active

N- ( 5- f | udrdsal B hvdahenya.) rﬁprﬁ‘tﬁ’-—tilyﬂ A1 oxy- 3, 5- di
tert-butyl phenyl)-3-nethyl-1-pentanol, optically active

N- (3, 5-di f | uor epaliiceylivdesdyv2- ani no- 1, 1-di (4-n-octyl oxy- 3,
5-di-tert-butyl phenyl)-1-propanol, optically active

N- (3, 5- diNH [UoT st H ooyl dadse)y12-ssti i L, dierdi |(4-1miigtoyd loxdy=c3, (4 -methox
5-di-tert-butyl phenyl)- 3- phenyl-1-propanol, optically active

N- (3, 5- diyfHudr-asiad ey e d)phizrayi) -{bﬁbphdcﬂr%apﬂqdab@y{ﬁctlve
5-di-tert-butyl phenyl)-1-butanol, optically active

N- (3, 5- dipfd upr @@eajﬂcgwaaieﬁﬁu)yla-mir@moﬂenﬁ (+enoiatod 1I9Xy-B, (4-methox
S-di -tert-butyl phenyl)-3-nethyl-1-butanol, optically active

N- (3, 5- dif13105-08ald S I anglsrsa n@%rﬂerwﬁlllwﬂfﬂaﬂ@w -cptically
5-di-tert- butyI phenyl) - 4- et hy1 1-pentanol, optically active

N- (3, 5-dif 1?{lq;é)sallcylldene) 2-am no-1, 1- d|(4 met hoxy- 3, 5-d

i -tert-butyl phenyl)-3-net hyl-1-pent anol optically active

'NE)E(i gm;tl\g'o eﬁéj%{g%yé%en&%l cljsea[pﬁo alnlo opt%%aéﬁrg&—alrc]t%ly (4-methox
:\;w grrgtg%x%@g? bQC qsiﬁl | %!H%ie% eny 2 %?Oo%’an]oﬁ & obt c;af SRt i ve
|N;3£<§ gm;tbﬁ} f%/e&{l b%tf{)# Sal I%}{ ide %y CQ}n('%)ljtl caEfIH/rg%cﬁlegéy 4-methox
oxy- 5. 5 ST BT e, d AT B0 Sha iR a5 SR e

N-[5- (rret hoxycar bonyl)sal icyli dene] 2-am no-1, 1-di (4-n-octy
| oxy- 3, 5-3F-¥¥€# t - but yl phenyl) - 4- net hy1- 1- pent anol ,

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-methox
y-3,5-di-tert-butylphenyl)-4-methyl-1-pentanol, optically
active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1, 1-di (4-methox
y-3,5-di-tert-butylphenyl)-3-methyl-1-pentanol,
optically active

~(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-methoxy-
3,5-di-tert-butylphenyl)-1l-propanocl, optically active
N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-methoxy-
3,5-di-tert-butylphenyl)-3-phenyl-l-propanol, optically

active
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optically active

N-[ 5- (net hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (‘4-n-octy

| oxy-3,5-di-tert-butyl phenyl)-3-nmethyl-1-pentanol, optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(4-n-octylo
xy-3,5-di-tert-butyl phenyl)-1-propanol, optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(4-n-octylo
xy-3,5-di-tert-butyl phenyl)-3- phenyl-1-propanol,, opti.cal.ly active

N (5-tri ﬁi‘d&r‘&ﬁé{%%‘%ﬂn}e&m%ﬁéﬁé Cyé-la@%nﬁd-‘%‘f-%“(’ian-%?ﬁyﬁ46 methoxy-
Xy-3,5-di-tert-butyl phenyl)-1-butanol, optically active .

N (5t ri A PormeEaii-Patvdyphedene) - lzbahanely, PRE{(CAIo&SHY ©

Xy-3,5-di -tert-butyl phenyl)-3-nethyl-1-butanol, optically active

N (5-t ri AN-uGr-dmetfhyd aszinegyi v ldedd) ey gans- Bing-In-loctly{ ogme thoxy-
xy-3,5-di-tert-butyl phenyl)-4-net hyl-1-pentanol, optically active

N- (5-t ri f3,Fordiretaryd -SailtiydydHedene )~2-metimo--1, -budiqg-In- cetbiiaplly
xy-3,5-di-tert-butyl phenyl) - 3- net hyl- 1- pent anol , optically active

N- ( 5- cyanasalsiecyl i dene) - 2- ami no- 1, 1-di (4-n-octyl oxy-3,5-di tert-butyl phenyl)
-1-propanol, optically active

N- ( 5- cyanps@d eyl f denemea-tan s1o-ils yil-idi rde )n-Detnyil reveyl- 3, G idf 4-end sty pheny1)
- 3- phenyl- 1- propanol, optically active

N- (5- cyanpsald eyl d dens2-gHE mpr) L, dlnehi iy N- 068t 16013, oti feairput yl phenyl)
-1-butanol, optically active
N-(5-cyaqﬁ§%bh§ylidene)-2-anino-l,l-di(4-n-octy|oxy-3,5-ditert-buty|phenyl)
-3-net hyl-1-butanol, optically active

N-(5- cyanps iﬁ%ﬂ'ﬂ%@ﬁ%ﬁg% ﬁ;ﬁ%rpa&f@ n=ctvdoxyr 3, By dj 4 8rd wrhuityl pheny1)

-4-nethyI-1pe active

N Ererbesl o) A s, 0 bt oy
salicylideneaninqglc ﬁ;} (%?, two optical isoners of an Rformand an S
form are preseﬁﬁﬁ%ﬁé} ny of ‘them may be used. The optically active

sal Lovl | denean ncel sohel (L)_can beprooal ofl b SR5008, 25, 8rhn. 01 o
t-butylphenyl)-1l-propanol, optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t—butylphenyl)—3—phenyl—l—propandl, optically active
N—(5—cyanosalicylidene)—2—amino—1,1—di(4—methoxy—3,5—di—ter
t-butylphenyl)-1-butanol, optically active
N—(5—cyanosalicylidene)—2—amino—1,1—di(4—methoxy—3,5—di—ter
t-butylphenyl)-3-methyl-1-butanol, optically active
N- (5-cyanosalicylidene)-2-amino~1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-4-methyl-l-pentanol, optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-methyl-l-pentanol,

optically active

N- (5-nitrosalicylidene)-2-amino-1,1-di(4-n-butoxy-3,5-di-te
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\ 7 HZNCO2R (wherein R and * represent the sanme nmeaning as defined above,
and R7 represents an al kyl group having 1 to 12 carbon atons or an aral kyl
group having 7 to 12 carbon atons) or a salt thereof with a conpound
represented by the formula (7): CH3 H3C-CCH3 R2 CH3 MgBr H\ cH3
(wherein R2 represents the sanme neaning as defined above) at -20 to 50C to
obtain an optically active am noal cohol represented by the fornula (5):

rt-butylphenyl)-l-propanol, optically active
N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-phenyl-l-propanol, optically active
N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1l-butanol, optically active
N-(5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1-butanol, optically active
N-(5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-4-methyl-1-pentanol, optically active
N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1l-pentanol,

optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1l-propanol, optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-phenyl-l-propanol, optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1l-butanol, optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1l-butanol, optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-4-methyl-1l-pentanol, optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1l-pentanol,

optically active
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[ CHBCH3 H3CCH3 R2 CH /3 3 (wherein R, R2 and * represent the same
nmeani ng as defined above), and reacting the resulting optically active

am noal cohol represented by the forrmula (5) and an al dehyde represented by
the formula (8): CHO (B) OH (wherein R2 and R4 representthe sane neani ng
as defined above) at -20 to 50C Exanpl es of the al kyl group having
1 to 12 carbon atons represented by R7 include a nethyl group and an ethyl

oy eaglqdé)%%}%n%?—é(&%_itt@% SN2 2H24R NN 1 52417 4CATRAR 31,008
,5-di-tert-butylphenyl)-1l-propanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3
, 5—-di-tert-butylphenyl)-3-phenyl-l-propanol, optically
active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3
, 5—-di-tert-butylphenyl)-1-butanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3
,5-di-tert-butylphenyl)-3-methyl-l-butanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3
,5-di-tert-butylphenyl)-4-methyl-1-pentanol, optically
active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy=-3
,5-di-tert-butylphenyl)-3-methyl-1l-pentancl,

optically active

N- (3, 5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-1l-propanol, optically active
N- (3, 5-dinitrosalicylidene)-2-amino-1,1-~di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-3-phenyl-l-propanol, optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-1-butanol, optically active
N- (3, 5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-3-methyl-l-butanol, optically active
N- (3, 5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-d

i-tert-butylphenyl)-4-methyl-l-pentanol, optically active
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Exanpl es of the optically active am noal cohol conpound represented by the
formula (5) include: optically active

2-amno-1,1-di (3,5-di-tert-butyl phenyl)-1-proPanol, optically active
2-amno-1,1-di (3,5-di-tert-butyl phenyl) - 3- phenyl- 1- propanol, optically
active 2-amno-1,1-di (3,5-di-tert-butyl phenyl)-1-butanol, optically active
2-amno-1,1-di (3,5-di-tert-butyl phenyl) - 3- nethyl 1-butanol, optically

A oo F B B TR T LR D G T W it RS 8%

optlcal

2 am no-1,1-di (3,5-di-tert-butyl phenyl)-3- hv1- 1-
optlcallﬁ §@Fﬁ§@utylphenyl) - %wgindy )penE%%o% pentano

2-am no-1, 1-di (4- met hoxy- 3, 5-di-tert-butyl phenyl)-1-propano 1, optically
active optically active

2-am no-1, 1-di (4- met hoxy-3, 5-di-tert-butyl phenyl) - 3- phenyl 1- pr opanol ,
opt|ca||W—d@hﬁhyorosallcylldene) -2-amino-1,1-di (4-n-butoxy-3,5-di-t

2-am no-1, 1-di (4- met hoxy- 3, 5-di -tert-butyl phenyl)-1-butanol, optically
active 2emﬁahmtyIbhﬁdYLNﬁﬁﬂmmxxﬁmﬁnmoguﬂd&kmnyknﬁemyl)-3-nethyI1-butano|
optically active
- (3-fluorosalicylidene) -2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-phenyl-1l-propanocl, optically active
-(3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-1-butanol, optically active
- (3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-l-butanol, optically active
—(3—fluorosalicylidene)—2—amiho—1,l—di(4—n—butoxy—3,5—di—t
ert-butylphenyl)-4-methyl-l-pentanol, optically active
-(3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-l-pentanol,
optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di~t
ert-butylphenyl)-l-propanol, optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-phenyl-1l-proapnol, optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-1-butanol, opfically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-1-butanol, optically active

- (5-fluorosalicylidene)-2-amino-1,1~di (4-n-butoxy-3,5-di-t
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2-am no-1, 1-di (4- met hoxy- 3, 5-di -tert-butyl phenyl)-4-nethyl- 1-pentanol,
optically active

2-am no-1, 1-di (4- met hoxy- 3, 5-di -tert-butyl phenyl) - 3- et hyl 1- pent anol ,
optically active

2-am no-1, 1-di (4-n-but oxy-3, 5-di -tert-butyl phenyl)-1-propan ol, optically
active 2-amno-1, 1- di(4 n-but oxy- 3, 5-di -tert-butyl phenyl) - 3- phenyl

-1- t t ,
2- aﬁ:ﬁganof 8|%X&% &&3; E%EtgylterPeB&??P%henﬁffcflégtgﬁng? optically
active 2yamenes i Lodlod-nabul oy 3. Srdint - butoyl phepyd) Bamet iyl .

2-am no-1, 1-di (4-n- but oxy-3, 5-di-tert - but -
optlcaII?I5cF1 AR y3 it %rpenua%gqhenyl) 4- et hyl - 1-pentanol ,

2-am no-1, 1-di (4-n-but oxy-3, 5-di -tert-butyl phenyl)-3-nethyl -1-pentanol,
optically actiwetically active

2-am no-1, 1-di (4-n-octyl oxy-3, 5-di-tert-butyl phenyl)-1-prop anol,

2- am no- N—ﬂ3dﬁ(ﬁiﬁl@©mpb@iy£®lad@mﬁteﬁraﬁupﬂ-ﬁhén@})43npﬁéﬁoyw-ﬁ propanol ,
optically active

2- ami no- Hitteint4bntydipplemxyl-) 3,15pdiopeactl- bwpydipleddyl pctilvet a nol, optically

active

-(3,5-difluorosalicylidene)-2-amino~-1,1-di (4-n-butoxy-3,5-
di-tert-butylphenyl)-3-phenyl-l-propanol, optically active
—-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-
di-tert-butylphenyl)-1-butanol, optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-
di-tert-butylphenyl)-3-methyl-l-butanol, optically active

-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-
di-tert-butylphenyl)-4-methyl-l-pentanol, optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-
di-tert-butylphenyl)-3-methyl-1l-pentanol,

optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-buto
xy-3,5-di-tert-butylphenyl)-l-propanol, optically active
N;[S—(methoxycarbonyl)salicylidene]—2—amino—l,1-di(4—n—buto
xy-3,5-di-tert-butylphenyl)-3-phenyl-1l-propanol, optically
active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-buto
xy-3,5-di-tert-butylphenyl)-1l-butanol, optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-buto
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2-am no-1, 1-di (4-n-octyl oxy-3,5-di-tert-butyl phenyl)-3-nmeth yl-I-butanol,
optically active

2-am no-1, 1-di (4-n-octyl oxy-3,5-di-tert-butyl phenyl)-4-neth yl-1-pentanol
and optically active

2-am no-1, 1-di (4-n-octyl oxy-3,5-di-tert-butyl phenyl)-3-neth yl-1-pentanol.
Exanpl es of the al dehyde represented by the fornmula (8) include
5-nitrosalicylal dehyde, . 3-ni.t rosal.i.cyl al dehyde, .

3- br ono- %‘yﬁi(ét’r56§lél_it<‘?§l%§ikj&gﬁ3}§) ehy 13 7 ﬁ“ue?‘%é’éaﬁi BVFargeny ggticatlly
3-fluorosalicyl al dehyde, 5-fluorosalicylal dehyde,

3,5-difl &l i cyl al dehyde, 5-(nethoxycarbonyl)salicyl al dehyde,

5- (et hoxycar bonyl ) sal i cyl al dehyde,, 5-Lrif|uoronethylsalicylﬁldegﬁde,

5- hept af NrdPopFEpIcsaIGeeEPrayde fpdd CY31APRsd saIrPEV R dey e, (¢ ~n-buto

5- net hanesul f onyl sal i cyl al dehyde and .

5-trif | uenoretthaded@irtomytydbhepval) ddmpgs hy1-1-pengangdy megitdicae lddpper
conpl ex can be prepared by reacting the optically active

sal i cyl i derteard noal cohol (1) and the copper conpound. The anount of the
optically active salicylideneam noal cohol (1) used is usually 0.5 to 2

nmol es based Sen ik thalxsy cafr biomey 10 e eirc yddnjeoweid.2 ~amino - ITHe diddcti-dn tivet ween
t he copper conpound and the optically active salicylideneam noal cohol (1)
i s usual lxy-grF-ariree it kanr yareganiyd )sa-venthy IEXameinesnefl ,t he organi ¢ sol vent
i ncl ude aromati ¢ hydrocarbons such as tol uene and xyl ene, hal ogenat ed
hydrocar bons suygh ias1dicBl-erneaet hane, chl oroform and dichl oroethane, esters
such as ethyl acetate. Two or nore kinds of the organic solvents may be

used by mxizng sheamo B @RRW Qfy 1tie R 9N i$Q)-ignt-dised d-Hutelx i ni t ed.
The reaction tenperature is usually 20 to 150C, preferably 20 to 120C. The

reaction _can | —@ﬁ—%ﬁ%@}l@% 109ressed, . 1r eagdd ing, ke LapRer conmpound
and the optically activesalicylideneam noal cohdl (1) i'n the presence of an
al kal i ”ﬁ§5?55¥£¥¥¥H&¥éﬁé%ﬁ§1éﬁif%vﬁfﬁaﬂgﬁibdéﬂf%oiEh%;QﬂPMﬁﬂniﬁuéJ%% al kal i
-3, 5-di-tert-butylphenyl)-3-phenyl-l-propanol, optically
active
N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-1-butanol, optically active
N- (5-trifluoromethylsalicylidene)-2-amino-1,1~-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-3-methyl-1-butanol, optically
active
N- (5-triflucromethylsalicylidene)-2-amino-1,1-di(4-n-butoxy
-3,5-di~-tert-butylphenyl)-4-methyl-l-pentanol, optically
active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-3-methyl-l-pentancl,
optically active

N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
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netal al coholate used is usually 1 nole or nore based on 1 nole of the
optically active salicylideneam noal cohol (1). Wen a dival ent copper
conmpound is used, it is preferable that 2 noles or nore of the alkali netal
al cohol ate is used based on 1 nole of the optically active

sal i cyl i deneam noal cohol (1). There is no upper limt of the anpunt of the
al kali metal alcoholate used, but since when the ampunt is too large, it

| eads to an eco i cal dlsadvanta t.ually, t e anDunt of the al kali
net al ctg:hﬁuatty Y0 ol é)sm&raqogs’s %&C&‘l&%} f5o1e of the optically

active sallcylldeneanlnoalcohol (1) . .Thus, tu cont ai_ni_n
asynmet r it COPPENASSig! S AT A 1M anid ]t"ﬁgl]@i ?Fruécor?‘é’y g@eg Qs it is
for a reaction between a diazoacetic acid ester represented by the formul a
(2) : NecHctRRB(DhquHerel PR Weprdsemadadn andicayrlougpHavichg 1 to 15
car bon atons or an aryl group having 6 to 10 carbon at ons)

- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te

rt-butylphenyl)-1-butanol, optically active

- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1-butanol, optically active

- (5-cyanosalicylidene) -2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-4-methyl-1l-pentanol, optically active

- (5-cyanocsalicylidene)~-2-amino-1,1-di (4-n-butoxy-3, 5-di-te
rt-butylphenyl)-3-methyl-l-pentanocl,

optically active

- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-1l-propanol, optically active

- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-phenyl-l-propanol, optically active

- (5-nitrosalicylidene)-2-amino-1,1~di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-1-butanol, optically active

- (5-nitrosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-methyl-1-butanol, optically active

- (5-nitrosalicylidene)-2-amino-1,1~-di(4~-n-octyloxy-3,5-di-
tert-butylphenyl)-4-methyl-l-pentanol, optically active

- (5-nitrosalicylidene)-2-amino-1,1~di(4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-methyl-l-pentanol,

optically active
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(hereinafter, abbreviated as diazoacetic acid ester (2)) wth a conpound
represented by the formula (3): CH3 ,SD (3) CH3CH2--0--CQ Rv (wherein R6
represents an al kyl group having 1 to 15 carbon atons, an aryl group having
6 to 10 carbon atons or an aral kyl group having 7 to 20 carbon at ons)
(hereinafter, abbreviated as conpound (3)), or the m xture containing the
asymetric copper conplex may be filtered or washed, and used in the

reaction between the di azqacetic acid ester ), And the .conpound (.3).
Further,NVH@'é§§Hﬁ¥%%%%?%§hﬂ%ﬂe%ﬁ%ﬁﬁW%FQTQ’Qé&éﬁ4651Cﬁyyggﬁggﬁﬂgafﬁﬁé t he
m xture containing the asynmmetric caopper .conpl.ex, and the asymmetric copper
conpl ex &R RRY e ) TSe® 5w - SR B Wetiide & he di azoacetic aci d
ester (2) and the compound (3) . The asymmetrjc copper conplex taken out
may be puti 3-&d 1aps@ Henialdgne)ifAcaineit Indaits (e s Kty 2ad ~
recrystallization. The asymmetric copper conplex can be usually

t aken outtant-the lahanafl a Tapwery i mpd acsn donpsirdd dadiudidig Wewo  copper
atons and two optically active salicylideneam noal cohols (1). It is

pr ef er ablie (3o ruiser dsed iggyinierd ) c- 2oeppero conipldx( 4-akers tautodyr I e diegact i on
bet ween the di azoacetic acid ester (2) and the conpound (3). As the

asynmet r ite aopay 160mg valX), - larbwessyaiet rapt icodper acomipieex obt ai ned by
reacting the optically active salicylideneam noal cohol (1) in which Rl is
an al kyl N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-methy-1-butanol, optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-4-methyl-l-pentanol, optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-methyl-l-pentanol,
optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di(4-n-octyloxy
-3, 5-di-tert-butylphenyl)-1l-propanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di(4-n-octyloxy
-3,5-di-tert-butylphenyl)-3-phenyl-l-propanol, optically
active
N- (3-bromo-5-nitrosalicylidene)~-2-amino-1,1-di (4-n-octyloxy
-3, 5-di-tert-butylphenyl)-1-butanol, optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di~-tert-butylphenyl)-3-methyl-1l-butanocl, optically
active
N—(3—bromof5—nitrosalicylidene)—2—amino-l,1—di(4—n—octyloxy

-3,5-di-tert-butylphenyl)-4-methyl-l-pentanol, optically
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group having 1 to 4 carbon atons, R2 is a hydrogen atom R3 is a hydrogen
atom and R4 is a nitro group, and the copper conpound, an asymmetric
copper conpl ex obtained by reacting the optically active

sal i cyl i deneam noal cohol (1) in which RI- is an alkyl group having 1 to 4
carbon atons, R2 is an al koxy group having 1 to 4 carbon atons, R3 is a
hydrogen atom and R4 is a nitro group, and the copper conpound, an
asynmetric copper conpl ex obtained by reacting the optically active

salicylid%ﬂéanlnoalcohol (1) in which RI- is an alkyl group having 1 to 4

car bon at R2 is hydr ogen. at.o iS5 a.nitro . group, ar IS, a
hydr ogen ‘at _bEQWPTé%?%ﬁﬁﬂégi%ﬁéﬁﬁgkﬂgs i ASViet é%b@16%?9€§§%9%¥<

obtained by reacting the optically active salicylideneam noal cohol (1) in
whi ch RI -~ G?%ﬁﬂ?ﬂ%é%‘%ﬁ?ﬁﬁ?qﬁﬁﬁ%kf _W?qu%iglﬁgﬁgﬁQ) , R2 is a hydrogen
atom R3 is a nitro group, and R4 is a nitro group, and the copper

conpound, an a$\WEEEY S613Per® conpl ex obtai ned by reacting the optically
active salicylideneam noal cohol (1) in which RI- is an alkyl group having 1
to 4 car Bon( St orbiniRorgsa 4l didrdsyen a%mlmlslzdlh%ﬁv“g@?t@t%y—aﬁoﬁ R4 is a
hydrogen atom and the copper conmpound, an asynmetric copper conpl ex
obt ai ned b¥i +temct tnge ¥ hehaopt 1 )cal tyrawanvk, seabtosd i dermetv woal cohol (1) in
which RI- is an alkyl group having 1 to 4 carbon atons, R2 is a hydrogen
atom R3 N-s(3&, hadngenr @étan caniddde ) 52 -saming-ol gr-odip( 4 -ancba el coppbrd
conpound, an asymmetric copper conpl ex obtained by reacting the optically
active saldcytddensany naedophot 3{d)enyil i etoginds, aspial dyllgraepihavi ng 1
to 4 carbon atons, R2 is a hydrogen atom R3 is a halogen atom and R4 is a
hal ogen af.om, andh A Ner SOPPEEy COIDQUNKL - afli BSYITBLdL €4 COPRETy DOOPI BXE
obtained by reacting the optically active salicyli deneam noal cohol (1) in

which R 1g; a0 8l kyl+ @700 PRving,de 4004, C@ﬁE@P@aﬁi@n@@tR?ei s a hydrogen
atom R3 is a hydrogen ‘atom and R4 is an al koxycarbonyl group having 2 to

5 carbon jat Pﬁf%—@miﬁbﬁsgpp 11 %@P“@gamﬁ@oﬁ_ﬁymﬂlgn%’@@ﬂo

| &x
obt ai ned by reacting the opt cal Ty active salicylideneam noal co ol (1) in
and R |5 ST TE D B oUs AN LRl TSR conmBana it aeymel e opper
conpl ex t ai ngd, by. reactin he opticall ciive icyli i-fpoalcohol
(1) in mﬁ?éﬁéF§L?§Xﬁtﬁ%ﬁ%y+g%$%u%?gkfgi%m%nﬁy%f%d%%?%t%nééggfﬁgyggh?tro
group, and R4 is nitro group,  and th opper _.conpoun an. asymmetric
copper conptexSbbt At né %%n¥tgéfT%%t?ﬁgmgbﬁg%é??gfgc?Pg%cafly ctive
sal i cyli deneam noal cohol (1) in which R is a phenyl grou i S
hydr ogen %Ib%]5F@P?%t%9ﬁ@§%%§%hd%?%hfzéﬁﬁl?a'%sTégxf%F%_%g%ﬁﬁgx%hﬁ??he
copper conpound, and an asymmetric copper conEIex obt ai ned by reacting the
opticalIy‘@kt?%ét3%P?E¥Hb%@hbhﬁ§ﬁ%%¥@bﬁﬁi“P%? fRO%hi ch R is a phenyl

group, R2 is a hydrogen atom R3 is a nitro group, and R4 is a nitro group,
and t he copper @@npouhdy 2¢Ely? ef er abl e.

N-(3-fluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di
-tert-butylphenyl)-1l-propanol, optically active

N- (3-fluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di
-tert-butylphenyl)-3-phenyl-l-propanol, optically active

N- (3-fluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di
-tert-butylphenyl)-1l-butanol, optically active
N-(3-fluorosalicylidene)-2-amino-1,1~-di (4-n-octyloxy-3,5-di

-tert-butylphenyl)-3-methyl-1l-butanol, optically active
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Anmong them the asynmmetric copper conpl ex obtained by reacting the
optically active salicylideneam noal cohol (1) in which RL is an al kyl group
having 2 to 4 carbon atons, R2 is a hydrogen atom R3 is a hydrogen atom
and R4 is a nitro group, and the copper conmpound, the asymetric copper
conpl ex obtained by reacting the optically active salicylideneam noal cohol
(1) in which Rl is a benzyl group, Fe is a hydrogen atom R3 is a hydrogen
atom an i,S a.nitrao nd, t per_ co u Y ric
copper c% 3%%£%OQﬁ§%%§ ;932353,%5 % J%Ei GP91Q%tgﬁ%§ya% Eh
sal i cyl i deneam noal.c hoI (1) Rl i,s a LQu h V|n 21to 4
car bon atgr?\st Qﬁ dr'o eﬁ“ q@%%tago%’trﬁgr% ﬂyp is a
hydrogen atom_.and the copper co ound e nnetrlc C per nplex
obt ai ned I\by(3r‘é%4d{qrﬁ>ggatlﬁé: optdsRa 1 "é&%%qs' déyl% &‘er‘?&éfﬁ"n c?d(t?? A1) in
which RL is an al kyl group hav%ﬁglz to 4 carbon atons, R2 is a hydrogen
atom R3 Tte T4 WUty Rresus;) -ardetdils lrnfnta Yroup, and t he copper

conpound, the asymmetric copper conplex obtained by reacting the optically
active salicyl icg¢nsadilyoaictalvsl (1) in which Rl is an alkyl group having 2
to 4 carbon atons, R2 is a hydrogen atom R3 is a halogen atom and R4 is a

nitro gr Olrp(S—aﬂdlcmwaﬂappélr dsorepoundimiant I He- diisfmretadty lospper, colipl ex

obtai ned by reacting the optically active salicylideneani noal cohol (1) in
whi ch R -Htemnaltdgylprgrrodp Hanp mgpahdlg bardedn sataartsi,veR2 is a hydrogen
atom R3 is a halogen atom and R4 is a hal ogen atom and the copper

conpound N-a¢ - i d¥=f ietahl dsn Exampingis ©f 1 thel asymretat v cocopiBer>-chnpl ex
i ncl ude: a conplex of optically active

N-(5-nit r—&%‘ﬂ—%ﬂﬂﬂ%@nﬁl jang e yir-di {Ss Spahiot erdptidal phendtike 1- pr opanol

and copper, a conpl ex of optlcally active

N-(5- nlt%Qsﬁiijdeggg@lé§EHHéHé]ﬂéLéhﬁébf&(h dfﬁ@ ﬁnﬁdﬂjﬂB%y , 5-di

nyl) - 3- phenyl - 1- pr opanol d copper, a conplex of optically actlve

\- (5- ni t rosali gyl nﬁgﬁ@r}f trggmﬁaaold' (GbSrdirt@rictbuty! phe nyl)-1-but anol

and copper, a co active
r’\ll-y(l)5 gl ?re h @y“L ‘{jangjl> é’lglr%:%gpérzl aqull&:rgongjrl g%( %e(%prﬂgé@lﬁh&%tl Ve Ja
-tert-butylphenyl)-3-methyl-l-butanol, optically active
N- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di
-tert-butylphenyl)-4-methyl-1l-pentanol, optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di
-tert-butylphenyl)-3-methyl-1-pentanol,
optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,
5-di-tert-butylphenyl)-1l-propanol, optically active
-(3,5-difluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,
5-di-tert-butylphenyl)-3-phenyl-1l-propanol, optically active
-(3,5-difluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,
5-di-tert-butylphenyl)-1-butanol, optically active

-(3,5-difluorosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,
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N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe

nyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically active
N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe

nyl) - 3- net hy1l- 1- pent anol and copper, a conplex of optically active
N-(3-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe nyl)-1-propanol
and copper, a conplex of optically active

N ( 3- n't%o%%:%%%Iropa§h§%§h§h903ln%t g( 15b%ka5%#t %F X%@H%y active

nyl) - 3- phen callTy-active

gzgSCgLEéps%llqy §§55¥?&§Ek@gﬁﬁ ﬁé@ g§ di_- tﬁr Q%E%F%%%yﬁ%%§ % but ano
N-(3-nitrosalicyli tert - but

ene h .
L) - 3 RO Lol R Tea eSS apEeE (oo pt%‘ﬁjr%fﬁm%ve
N ( 3- n|trosaI|cyI|dene) 2-amno-1, 1- d|(3 5-di-tert-butylp
nyl) - 4- nﬁkﬂﬁhftibéﬂﬂ%%ﬁﬂs%%ﬁ$(%ﬁﬂ%%e & ~COHPIoeR &Fd&dﬁl@§ﬁpfxébﬁv@e
N-(3-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl phe
nyl) - 3- nétﬁ@ﬁﬂbﬁﬂ?ﬂhﬁﬂﬂnﬁ%ﬁi3ﬂﬂﬁﬁ9¥l 1- pent%ﬁadonplex of optically active
N- (3-bronmo-5-nitrosalicylidene)-2-amno-1, 1-di(3,5-di-tertbutyl phenyl)-1-pr
opanol and copperticaldonplcéivef optically active
N-(3-bronmo-5-nitrosalicylidene)-2-mno-1,1-di(3,5-di-tert-b

ut yl phenyh)[-53- (mlearndxybapioapaniols adnd vddpizers, ] -2 -eonploex ,af-diptdi-calolcyg vact i ve
N- (3-bronmo-5-nitrosalicylidene)-2-amno-1, 1-di(3,5-di-tertbutyl phenyl)-1-bu

t anol and oEPIEI5-d -aem)-eatefl phpinvdaldly-metdare 1, optically active
N- (3-brono-5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl) - 3-ne
t hy1- 1- but-greel (ritth SQRREMordy 10¥H i@ 10fdene ] -2-amino-1, 1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-3-phenyl-l-propanol,
optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy=-3,5-di-tert-butylphenyl)-1-butanol, optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-3-methyl-l-butanol, optically
active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-4-methyl-1l-pentanol,
optically active
N-[5- (methoxycarbonyl)salicylidene]~-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-3-methyl-1l-pentanol,
| optically active
- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(4-n-octylo
xy—-3,5~-di-tert-butylphenyl)-1l-propanol, optically active

- (5-trifluoromethylsalicylidene)-2-amino-1,1~di(4-n-octylo
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optically active

N- (3-brono-5-nitrosalicylidene)-2-amno-1, 1-di (3, 5-di-tertbutyl phenyl)-4-ne
thyl- 1- pentanol and copper, a conplex of optically active

N- (3-bromp-5-nitrosalicylidene)-2-amno-1, 1-di(3,5-di-tertbutyl phenyl)-3-ne
t hyl- 1- pentanol and copper, a conplex of optically active
N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl)-1- )yanol, and .c er, .a -conpl aoptically.acti
T A e e A

| phenyl) - 3- phenyl - 1- propanol and copper, a conplex of optically active

N- (3, 5- didfi'trosal i cyl i dene) - 2-amino-1, 1-di (3,5-di-tert-buty

| phenyl) - 1- but anol_. and copper, a canplex of optically actjve
N- (3, 5- ditii 352t Wﬁ%‘?@)ﬁf-lﬁaérﬁcri’ol-lﬂeﬁedi‘(23185‘13d1q‘t]er]t'-ddugt437n‘00tylo

| phenyl) - 3-net hyl-1-butanol and copper, a conplex of optically active
N ( 3, 5- diH 130 A tden R Ho- 1 Rua® 5- dirtigalbuptive

| phenyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically active
N- (3, 5- dithi tT-dsail § loyd iadestd)y125an aio-idenadi«(3; Bridiatlerk~diutyrn-octylo

| phenyl) - 3- net hyl -1 - pent anol and copper, a conplex of optically
active N-x(13-F ) uotiosalditcydu deld)erBelam Tranctt My i (- B=adic e raptisuta Iph
enyl) - 1- propanol and copper, a conplex of optically active

N (3-fl uaraesiate cyl i dene) - 2-am no- 1, 1-di (3, 5-di-tert-butyl ph

enyl) - 3- phenyl - 1- pr opanol and copper, a conplex of optically active

N- ( 3- f | uor-osmli £yt 1 deng)e t2ran 410 dy U dhin( ), B -dimires 11 budA ph-rerel)y 1l but anol
and copper, a conplex of optically active

N-(3-f | ugrpsald4 ¢y 4 dene)ma-@pirh )l-difek oy di rtpdt M8y Pdptically
enyl) - 3- net hyl - 1- but anol and copper, a conplex of optically active
N-(3-fluar dcylidene)-2-amno-1,1-di(3,5-di-tert-butyl ph
enyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically active
N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(4-n-octylo
xy—-3,5-di-tert-butylphenyl)-3-methyl-1l-pentanol,
optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-l-propanol, optically active
N-(5-cyanosalicylidene)-2-amino-1, 1-di (4-n-octyloxy-3, 5-di-
tert-butylphenyl)-3-phenyl-l-propancl, optically active
N—(5—cyanosalicylidene)—2—amino—1,1—&i(4—n—octyloxy—3,5—di—
tert-butylphenyl)-1-butanol, optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di-
tert-butylphenyl)-3-methyl-1-butanocl, optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di-
tert-butylphenyl)-4-methyl-1l-pentanol, and optically active
N-(5-cyanosalicylidene)-2-amino-1, 1-di(4-n-octyloxy-3,5-di-

tert-butylphenyl)-3-methyl-l-pentanol.
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N-(3-fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl ph

enyl) - 3-net hyl- 1- pent anol and copper, a conplex of optically active
N- (5-fluorosalicylidene)-2-amno-1,1-di (3,5-di-tert-butyl ph
enyl) - 1- propanol and copper, a conplex of optically active

N- (5-fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-butyl ph

enyl) - 3- phenyl - 1- propanol and copper, a conplex of optically active

N (5-f1 uor osal igyLLdene) ; 8@%?@%edgg&léygadgsggm%xkeghsmay 1- but anol

and copper, a conp y act

N-(5-fluorosaljc dene ert-buty

eny 1) - 3. REEhGPES XB:]JtJa%O S5 TR BT Pbt e AP R 98

N ( 5- quorosallc | i dene)-2-am no-1, 1-di (3, 5-di-tert-butyl ph

eny1) - 4- REhPE- 58NS opeaH&e opper, a conpl ex of optlcally active

N ( 5- quorosallcylldene)-Z amno-1,1-di (3,5-di-tert- butyI

eny1) - 3- net hy1T em§ﬁ%ﬁﬁﬂl%ﬂ6téﬁﬁﬁﬁilcyllden%ﬁmkﬁﬂﬂ QﬁldéﬁﬁﬁﬁPpﬁ active
N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl phenylpreppregaiol rgadtésgpen, aﬁll@@rrﬁlcéfd 6Btept rerlreyeasedvey the
N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl pheny1)o3mpAenyle) k- pr opanol and copper, a conplex of optically active
N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl phenyl) - 1- butsanol and copper, a conplex of optically active

N (3, 5- d|fluo?%sallcylldene) 2-amno-1,1-di (3,5-di-tert-but

yl phenyl) - 3- hyl 1- butanougqnd copper, a conplex of optically active
N (3, 5- d&{ d |dene) 2-amno-1,1-di (3,5-di-tert-but

yl pheny1): th <Z-pentanol and copper, a conplex of optically active
N (3, 5- d|fluorosaI|cyI|dene) 2-am no-1,1-di (3,5-di-tert-but

y|phenyl)w%e@%EQY§1%uﬁ?nt§8€£e§éﬁtqgﬁp%%me meaning S9N a@Rkcal |y
active N-[5-(nmethoxycarbonyl)salicylidene]-2-amno-1,1-di(3,5-di-t

ert-butyl.pheryl)s1:DEORADOL, ATk $OPPRSup 8 SO eX Qf 0P GRldrY Ackisve

or an aralkyl group having 7 to 12 carbon atoms)

or a salt thereof with a compound represented by the formula

(7):
e
H,C—C—CH,
2
R (7)
CHy
C MgBr
H,c” O\
CH,

(wherein R? represents the same meaning as defined above)

at -20 to 50°C to obtain an optically active aminoalcohol

represented by the formula (5):
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N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (3, 5-di -t

ert-butyl phenyl) - 3- phenyl - 1- propanol and copper, a conplex of optically
active N-[5-(methoxycarbonyl)salicylidene]-2-amno-1,1-di(3,5-di-t
ert-butyl phenyl)-1-butanol and copper, a conplex of optically active
N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (3, 5-di -t

ert-butyl phenyl)-3-net hyl - 1- butanol and copper, a conplex of optically
active N-[5-(nethoxycardwnyl)salicylidene]-2-amno-1,1-di(3,5-di-t
ert-butyl phenyl)-4-net hyl-1-pentanol and copper, a conplex of optically
active N-[5-(met hoRyear&orHs) sal i cylidene]-2-amino-1,1-di(3,5-di-t
ert-butylphenyl)-3-neth,1-1Tgentanol and copper, a conpl ex of
optically activel
N-(5-trifluorongthyl s
t-butylphenél - '
N-(5-triflube ‘Begﬁ)-z- jyno- 1, 1-di (3, 5-di-ter

t - butyl phenyl) - 3- phe - 1- pHgp 8l and copper, a conplex of optically
~active N-(5-trif inethylsalicyIidene)-2-anino-l,l-di(3,5-di-ter

t - but yl phenyly -

| i depe) - 2-am no-1, 1-di (3, 5-di -ter
and capper, a conplex of optically active

gnol ~and copper, a conplex of optically active
N (5-trifluonomethy)ss (i:/cyl3idene)-2-am' no-1, 1-di (3, 5-di-ter
t-butylpﬁg&y&§§3- -thy}-&zggtanol and copper, a conpl ex of
(wherein R}, R? and * represent the same meaning as defined
above),
and reacting the resulting optically active aminoalcohol
represented by the formula (5) and an aldehyde represented by
the formula (8):

R4 CHO

(8)
OH
R3

(wherein R® and R4represent the same meaning as defined above)
at =20 to 50°C.

Examples of the alkyl group having 1 to 12 carbon atoms
represented by R’ include a methyl group and an ethyl group,
and examples of the aralkyl group having 7 to 12 carbon atoms
include a benzyl group.

Examples of the optically active aminoalcohol compound
represented by the formula (5) include:

optically active

2-amino-1,1-di(3,5-di-tert-butylphenyl)-1-propanol,
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optically active
N-(5-trifluoronmethylsalicylidene)-2-amno-1,1-di(3,5-di-ter

t - butyl phenyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically
active N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(3,5-di-ter

t - butyl phenyl) - 3- net hyl1- 1- pent anol and copper, a conpl ex of
optically active

N ( 5- cyagg§gl5ﬁ£ %% gk_Z am no-1, 1-di (3,5-di-tert-butyl phe nyl)-1-propanol
and co : %blex of optically active

i éyﬁﬁosa" L s e L TRl SR pR Y P oropangt

N- (5-cyanosal i Ildene) 2-amno-1,1-di (3,5-di-tert- butylphe nyl) - 1- but anol
and copp&Pt l§aéé pE 1y optically actlve

N ( 5- cyanosallcylldene)-z amino-1,1-di (3,5-di-tert-butylp

nyl) - 3-n@r@%lnP‘6uﬂaﬁél3aﬁddé65§éF bétﬁéﬁﬁﬁ@%ldfloﬁpté§Pﬁy active

N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (3, 5-di -tert-butyl phe

nyl) - 4- neptpitallyescadslie and copper, a conplex of optically active

N- (5-cyanosal i cylidene)-2-am no-1,1-di (3, 5-di-tert-butyl phe

nyl) - 3- metHaypli-nb-geit-andl3, and icdppérputylpheny1d ophex hofl -dpbiutalioy ,act i ve
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t - but yl phenybellyprepdna and copper, a conplex of optically active
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t - but yl plreawlro3-1pheapl (31 Spraaparel: -and ya@bpery,l ) a carpher —-of pepttiacalll, y
active N-(5-nitrosalicylidene)-2-am no-1, 1-di (4-nmethoxy-3,5-di-ter

t-butyl phgiy Balybuianele and copper a conplex of optically active
N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t-butyl phenyl)o31matiyl 315h@1%%|rta%@t§/1%%rmqu —@aﬂirélt%mafl —%h't%@a' hy active
N ( 5- nltrosallcylldene)-é am no-1, 1-di met hoxy-.3, 5-di -

t- butylphenyl) -met hyl - 1- pent anol and copper, a conplex of optically
active

optically active
2—amino-1,1-di (4-methoxy-3,5~-di-tert-butylphenyl)-1l-propano
1, optically active
2-amino-1,1-di (4-methoxy-3, 5-di-tert-butylphenyl)-3-phenyl-
l-propanol, optically active
2—-amino-1,1-di (4-methoxy-3, 5-di-tert-butylphenyl)-1l-butanol,
optically active
2-amino-1,1~-di (4-methoxy-3, 5-di-tert-butylphenyl)-3-methyl-
1-butanol, optically active
2-amino-1,1-di (4-methoxy-3, 5-di-tert-butylphenyl)-4-methyl-
l-pentanol, optically active
2-amino-1,1-di (4-methoxy-3,5-di-tert-butylphenyl)-3-methyl-
l-pentanol,

optically active
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N-(5-nitrosalicylidene)-2-amno-1,1-di (4-methoxy-3,5-di-ter

t- butyl pnenyl) - 3-net hyl -1 - pent anol and copper, a conpl ex of
optically active
N-(3-nitrosalicylidene)-2-amno-1, 1-di (4-methoxy-3,5-di-ter

t - butyl phenyl) - 1- propanol and copper, a conplex of optically active
N-(3-nitrosalicylidene)-2-am no-1,1-di (4-nmethoxy-3,5-di-ter

t - butyl phenyl) - 3-phenyl -.1- pr opanol _and copper, .a.c | ex .of _optically
active I\I-}}(_:?%Hintor_&sgl_idéfllli_&‘e_ :?é‘)%-oé@’ér%'E’a-df,‘%e&t(‘f%é’ﬁ%@ﬁ%?é}a Prpgan
t- butyl phenyl) - 1- butanol and copper, a conplex of optically active

N- ( 3- ni t PazaldPGHGddne P34 no- 1, 1- di (4- met hoxy- 3, 5-di -t er

t - butyl phenyl) - 3-net hyl - 1- but anol and copper, a conplex of optically active
N-(3-nit %%Jiwhr&e-ﬁé) (Arngiiuexy, B di-Cd- ThStHo Ry 1ph@nvtle 3-phenyl

t - butyl phenyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically
active N-(3priopessdl,i eptiigedd)y- 2camivigo- 1, 1- di (4- met hoxy- 3, 5-di-ter

t - butyl phenyl) - 3- net hyl- 1- pent anol and copper, a conpl ex of
opti cal | g-aotinee-1, 1-di (4-n-butoxy-3, 5-di-tert-butylphenyl)-1l-butano
N- (3-bromo-5-nitrosalicylidene)-2-am no-1, 1-di (4-net hoxy- 3,

5-di -t er t1-, butptipldnyl ect-ipreopanol and copper, a conplex of optically active
N- (3-bronmo-5-nitrosalicylidene)-2-am no-1, 1-di (4-nmet hoxy- 3,

5- di - t er t-butiylpheny-H)i- G-phenytbx=l {3, apariclt cand eopigiherd 16 6iHphex hgfl
optically active

N- ( 3- br o~ Sn s aldgivldadane)ec-iaf no- L, 1-di (4- met hoxy- 3,
5-di-tert-butyl phenyl)-1-butanol and copper, a conplex of optically active

R e i A s A e
Opticalllfmﬂéﬁ%%nol, dptically active
2-amino-1,1-di (4-n-butoxy-3,5-di-tert-butylphenyl)-3-methyl
-l-pentanol,
optically active
2—-amino-1, 1-di (4-n-octyloxy-3,5-di-tert-butylphenyl)-1-prop
anol,
2—-amino-1,1-di (4-n-octyloxy-3,5-di-tert-butylphenyl)-3-phen
yl-1l-propanol, optically active
2-amino-1,1-di (4d-n-octyloxy-3,5-di-tert-butylphenyl)-1-buta
nol, optically active
2-amino-1,1-di(4-n-octyloxy-3,5-di~-tert-butylphenyl)-3-meth
yl-1l-butanocl, optically active
2-amino-1,1-di (4-n-octyloxy-3,5-di-tert-butylphenyl)-4-meth
yl-l-pentanol and optically active
2-amino-1,1-di(4-n-octyloxy-3,5-di-tert-butylphenyl)-3-meth

yl-1l-pentanol.
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N- (3-bromo-5-nitrosalicylidene)-2-am no-1, 1-di (4-nmet hoxy- 3,
5-di-tert-butyl phenyl)-4-nethyl-1-pentanol and copper, a conpl ex of
optically active

N- (3- bromo-5-nitrosalicylidene)-2-am no-1, 1-di (4- net hoxy- 3,
5-di-tert-butyl phenyl)- 3-net hyl- 1- pentanol and copper, a conpl ex of
optically active

N-(3,5-dinitrosalicylidene

tert- butylphen%a Fbﬁg %Ped%gé%h%éﬁrrepé £§f§%%t£%r 2 i ve
N-(3,5-dinitrosalicylidene 4- et

tert-buty ‘3¥ ]?llc dea{n(cjig (crbldtp‘é)r 7 yg%%by&e’opti cally
active N-(3,5- d|n|trosaI|cyI|dene -2-amno-1, d|(4 nmet hoxy-.3

tert-butyly S NigiRERl %}H&W 2 COTbITEAE %S%ﬁﬁ\@aﬂ%ﬁ@&%rve
N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4- et hoxy- 3, 5-di

tert- butyiﬁﬁbHWHQS%ikﬁﬁkﬁﬂthxﬂﬁéﬂﬁﬂfkﬂﬁfQﬁﬂﬁkﬁy 3l Sx of optically
active N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-nethoxy-3, 5-d

t ert - but i, ghemfluc-ametInd v la Jodaitiedsol and copper, a conplex of optically
active N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4-net hoxy- 3, 5-di

t ert - but yA-phemHyssyBzavtdnpdt )1s pleind valreol dednyes,opper a conpl ex of

optically active
N- ( 3- f | ud-osadH oy ddene) y 12-sd oy 1l ddti (de et hoxy- 3, 5-di -te

rt-butyl phenyl)-1-propanol and copper, a conplex of optically active
5-trifluoromethylsalicylaldehyde,
5-heptafluoropropylsalicylaldehyde, 5-cyanosalicylaldehyde,
5-methanesul fonylsalicylaldehyde and
5-trifluoromethanesulfonylsalicylaldehyde.

An asymmetric copper complex can be prepared by reacting
the optically active salicylideneaminoalcohol (1) and the
copper compound. The amount of the optically active
salicylideneaminoalcohol (1) used is usually 0.5 to 2 moles
based on 1 mole of the copper compound.

The reaction between the copper compound and the
optically active salicylideneaminoalcohol (1) is usually
performed in an organic solvent. Examples of the organic
solvent include aromatic hydrocarbons such as toluene and
xylene, halogenated hydrocarbons such as dichloromethane,
chloroform and dichloroethane, esters such as ethyl acetate.
Two or more kinds of the organic solvents may be used by mixing

them. The amount of the organic solvent used is not limited.

The reaction temperature is usually 20 to 150°C,
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N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te

rt-butyl phenyl) - 3-phenyl - 1- propanol and copper, a conplex of optically
active N-(3-fluorosalicylidene)-2-amno-1, 1-di (4-nethoxy-3,5-di-te
rt-butyl phenyl)-1-butanol and copper, a conplex of optically active

N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te

rt-butyl phenyl)-3-nethyl-1-butanol and copper, a conplex of optically
active N (3- quorosallcyll% ne) - 2-am no-1, 1-di (4- met hoxy-3,5-di-te

rt-butyl PREFPERAYmet 149kt anol and copper, a conpl ex of optically
active N-(3- quorosallc Ildene 2-am no-1, %-d|g4 met hox 3 5- dl-te

rt-butyl pheny1hs-Fetay Oﬁ‘ﬁﬁh SreP T and rogressed Ly, hopgt
optically active
N (5- f | uGhEs &ORPAY e P amingo thel O(Hlit(waﬁﬁétyh&@;lﬁ’% di-te
rt-butyl phenyl)-1-propanol and copf a conpl ex of optlcallflactive
N- ( 5- f | usredsabildyiardamenozlashed- (1)1 a1 the maerenEe3osagi atkali metal
rt-butyl phenyl) - 3- phenyl - 1-pr opanol and copper, a conplex of optically
active Na?@dwxmmﬁsanby¢$dﬂmﬁ)mﬂmanhméalﬁl-dfmaémenhﬁxyfaﬂﬁa@ﬂk@éi
rt-butyl phenyl)-1-butanol and copper, a conplex of optically active
N- (5-f |l uareasdl btybhdeéney-2sadiirouipdd diy( B matchoxym@r & baisetdeon 1 mole
rt-butyl phenyl)-3-nethyl-I-butanol and copper, a conplex of optically
active Nf bhkluptosall¢gydditene)ad-anilnechebndindlmetaaxyi 3, S-wher &
rt-butyl phenyl)-4-nethyl-1-pentanol and copper, a conplex of optically
active divalent copper compound is used, it is preferable that 2 moles
or more of the alkali metal alcoholate is used based on 1 mole
of the optically active salicylideneaminoalcohol (1). There
is no upper limit of the amount of the alkali metal alcoholate
used, but since when the amount is too large, it leads to an
economical disadvantage, actually, the amount of the alkali
metal alcoholate is 10 moles or less based on 1 mole of the
optically active salicylideneaminoalcbhol (1).

Thus, a mixture containing the asymmetric copper complex
is obtained, and the mixture may be used as it is for a reaction
between a diazoacetic acid ester represented by the formula (2) :

5
N,CHCO,R (2)
(wherein R® represents an alkyl group having 1 to 15 carbon atoms
or an aryl group having 6 to 10 carbon atoms)

(hereinafter, abbreviated as diazoacetic acid ester (2)) with

a compound represented by the formula (3):
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N- (5-fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3,5-di-te

rt-butyl penyl)-3-nethyl-1-pentanol and copper, a conpl ex of
optically active
N-(3,5-difluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3, 5-d

i -tert-butyl phenyl)- 1-propanol and copper, a conplex of optically active
N-(3,5-difluorosalicylidene)-2-am no-1, 1-di (4-nmet hoxy- 3, 5-d

i -tert-butyl phenyl)- 3-phenyl- 1- propanol and copper, a conplex of optically
active NGEB5-di fluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3, 5-d

i-tert-butyl 1)-1-butan® and copper, a conplex of optically active
N-(3,5-dk¥l or osalNgyli ) - 2- afBho- 1, 1- di (4- net hoxy- 3, 5-d
i-tert-butyd phenyl -@-nethy*-g-butanol and copper, a conplex of optically

active N—(3,5-dif|uorosalicy$|dene)-2-anino-l,l-di(4-nethoxy-3,5-d
i-tert-butyl phenyl)-4-nmethyl-1-pentanol and copper, a conplex of optically
active N{EBeBedinfR unepses¢rys pdenbly R ogwiupciay Angil(4e AdtFRgRIBAEORS

i -tert-butyl phenyl)-3-nmethyl-1-pentanol and copper, a conpl ex of
opti cal | ynaetiy¥egroup having 6 to 10 carbon atoms or an aralkyl group

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox

y- 3, 5- di haetitgbat yophenyiyrbbnpaapagl and copper, a conplex of optically
active N-[5-(nmethoxycarbonyl)salicylidene]-2-amno-1, 1-di (4-net hox

y- 3, 5- di -(hert-butrrkpheaybyre3-ipheny bslcpippanal (3nd ,coppehe aigonpkex of
optically active

N[ 5- (metheeuGan Renyhks alshapleirderelcoprai Remblbxdingd- Met faXtered or
y-3,5-di-tert-butyl phenyl)-1-butanol and copper, a conplex of optically
active washed, and used in the reaction between the diazoacetic acid
ester (2) and the compound (3). Further, the asymmetric copper
complex is taken out by concentrating the mixture containing
the asymmetric copper complex, and the asymmetric copper
complex taken out may be used in the reaction between the
diazoacetic acid ester (2) and the compound (3). The asymmetric
copper complex taken out may be purified by a normal
purification means such as washing and recrystallization.
The asymmetric copper complex can be usually taken out
in the form of a copper binuclear complex including two copper
atoms and two optically active salicylideneaminoalcohols (1).
It is preferable to use the asymmetric copper complex taken out
in the reaction between the diazoacetic acid ester (2) and the
compound (3).
As the asymmetric copper complex,

an asymmetric copper complex obtained by reacting the optically

active salicylideneaminoalcohol (1) in which R! is an alkyl
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N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox
y-3,5-di-tert-butyl phenyl)-3-nethyl-1-butanol and copper, a conpl ex of
optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1- di (4- net hox
y-3,5-di-tert-butyl phenyl)-4-nmethyl-1-pentanol and copper, a conpl ex of
optically active

N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am ne-.1, 1-di (.4- et ho 3
y-3,5-di£F§?Fi%6W§Pﬁh n93)§é¥ﬁg¥ﬁy%ﬁf@ﬁéngaﬁﬁiaagg 58888r?%0m' R™ 15 conpl ex
of optically active 4 )

N-(5-t ri fA DBFBABERACSAY| 334 Rddifed N LARI P 1 2BP (A EPARRY §BPF ™ Cer t - but yl
pheny1l) - 1- propanol and copper, a_conplex of optically active .

N (5-tri faruespRBehyl S AGRRAY eRe}er chkaiset BY JieeA i dohbXs P51 ter t - but yI
phenyl) - 3- phenyl- 1- propanol and copper, a conplex of optically active

N- (5-t ri fdaforasmetahyilaydliideyidagemeplzoidlnd-1l), frdivd-chethok§3a8- dlkyeért - but yl
phenyl) - 1- but anol and copper, a conplex of optically active
N—(5-triRﬁunqnhawﬁmbsaltcy4kﬁnﬂsﬁratambmoRﬁiB-dh(alhgxhdxy3%5hﬁvﬁmgrt-butyI
phenyl) - 3- et hyl- 1- but anol and copper, a conplex of optically active
N-(5-trifl uer amethpbsakieyki dahe)s 2r aidragknl adiofd- aethBXyi3s 5 diittmer t - but yl
phenyl) - 4- met hy1l- 1- pent anol and copper, a conplex of optically active
N-(5-trifduaromeihylaa icpddennstnard, no- 1, 1- di (4- met hoxy3, 5-di -tert-butyl
phenyl)-3-net hyl -1 -pentanol and copper, a conplex of optically
active Né@a@%ﬁﬁ\ﬂ@%95!:%pﬁ&n@%mgié@dbkalirﬂecﬂbﬂz%dmiﬂm@/tﬁeirpiji-dﬂrly

t - butyl phenyl) - 1- propanol and copper, a conplex of optically active
l\l: f)ﬁ{ C?/aﬁrhqz,sl?l“l .é_;y%ailgtﬁ;ﬁﬁ)i:d?e:r?égﬂ%olal]éﬁ{c(ﬂ' et hox Y3 r - 68 an alkyl
utyl pheny1l)- 3- phenyl-1-propanol and copper, a conplex of optically

active group having 1 to 4 carbon atoms, R? is a hydrogen atom, R® is
anitro group, and R* is a hydrogen atom, and the copper compound,
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R'! is an alkyl
group having 1 to 4 carbon atoms, R? is a hydrogen atom, R? is
a nitro group, and R? is a nitro group, and the copper compound,
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R' is an alkyl
group having 1 to 4 carbon atoms, R? is a hydrogen atom, R® is
a halogen atom, and R* is a hydrogen atom, and the copper
compound,
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R' is an alkyl
group having 1 to 4 carbon atoms, R? is a hydrogen atom, R® is

a halogen atom, and R? is a nitro group, and the copper compound,

an asymmetric copper complex obtained by reacting the optically
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N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4- met hoxy-3,5-di -ter

t - butyl phenyl) - 1- but anol and copper, a conplex of optically active

N- (5-cyanosal i cyl i dene) - 2-am no-1, 1-di (4- met hoxy- 3, 5-di -ter

t- butyl phenyl) - 3- net hyl- 1- but anol and copper, a conplex of optically active
N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4- met hoxy-3,5-di -ter

t - butyl phenyl) - 4- net hyl - 1- pent anol and copper, a conplex of optically

active N-(5-cyanqgsalicylidene)-2-am no- -di (4;:nmet haxy:-3,5-di-te
but y1 pRERTE 3Ataeiy OERGaR BRaT SRR Lo dppern. WaTeh RAVES S G Tl
optically active . s . 3 .

N- ( 5- ni t GESAF BFViLBENE) E2-AMEFEOR 2EAME4- R- bt 6xPYSr8IgR-fOM, R 1S
rt-butylphenfl)-l-propanol and copper, a conplex of optically active
N (5- ni t Poval 9§t pdeme)ard Bnitfr RaiogrpAtRhuRBR S SRRPSE gompound,
rt-butyl phenyl)-3-phenyl - 1- propanol and copper, a conplex of optically
active Namsasymnmesal ¢ opppdenedrpl exiobtalinedd( 4erchinoxyng optdcatley
rt-butyl phenyl)-1-butanol and copper, a conplex of optically active

N (5- ni t resdlviec Wailderyad)i-denaaimioock 1 totiol4-(A-) banoxyi8h5Rdi isean alkyl
rt-butyl phenyl) - 3-net hyl - 1- but anol and copper, a conplex of optically
active Ngifoup heosabi tyts dene)ridramitoms], k2 dig 4- hybubgey- 8t5mdi Rt és
rt-butyl phenyl)-4-net hyl - 1- pent anol and copper, a conplex of optically
active Ny ByRirbgesaht 6y idene)- 2s af rakbxlcdirb4nylbytoxy-Babity -1 €o
rt-butyl phenyl) - 3- net hyl- 1- pent anol and copper, a conpl ex of

optically aGlind atoms, and the copper compound,

N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phenydhade P ORYMYe P89S PRR Yt 2 rieRIMBY 8% 2Rt 10Rf £ 68ldpk idgliye
active salicylideneaminoalcohol (1) in which R! is a benzyl
group, R? is a hydrogen atom, R® is a hydrogen atom, and R* is
a nitro group, and the copper compound,
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R' is a benzyl
group, R? is a hydrogen atom, R® is a nitro group, and R? is a
nitro group, and the copper compound,
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R! is a phenyl
group, R’ is a hydrogen atom, R® is a hydrogen atom, and R* is
a nitro group, and the copper compound, and
an asymmetric copper complex obtained by reacting the optically
active salicylideneaminoalcohol (1) in which R! is a phenyl
group, R? is a hydrogen atom, R® is a nitro group, and R* is a
nitro group, and the copper compound,

are preferable.
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N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phenyl)-3-phenyl - 1- propanol and copper, a conplex of optically
active N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te
rt-butyl phenyl)-1-butanol and copper, a conplex of optically active
N-(3-nitrosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te

rt-butyl phenyl)-3-net hyl -1-butanol and copper, a conplex of optically

active N-(3-nitrosalicylidene)-2-amno-1, 1-di(4-n- Y- %* |-t
Tt but yl phony 1R 8 Beb ot 1 BENE AON ahiCcooRer T SoREner b Bt B 1y
active N-(3-nitrosalicylid -2-anino-} 1- i$4-n-butox -3%5-d'-te
r t- but yl BRESY LIt Ret MR ehP&iol Sandt toppereneaminoaleginhi ey of
optically active _ 5 .
N ( 3- br ofB-5MniR r b8 afR el Fabn@y R i WbRd, 4- 1t (4-FRBRRDGESS, R 18
S-di -tert-butyl phenyl)-1-propanol and copper, a copplex of optically active
N- ( 3- br ovohBdAPEPBSHIATEY K deheé) 2 aRTAB-AL AL dipP4L B- Bigt 3L C group,
, 5-di -tert-butyl phenyl) - 3- phenyl- 1- propanol and copper, a conpl ex of
opti cal | ywrakttihge copper compound, .
N-(3- brono- 5-ni trosal i cyli dene) - 2-anmi no- 1, 1-di (4- n- but oxy- 3
5-di -t er tthieutaslypimeny T Tolppiean alorare xc oper neal bonpleextahgophiecal | y active
N-(3- bromo- 5-ni trosal i cyli dene)-2-anino- 1, 1-di (4-n- but oxy- 3
5-di -t er opautadipRenyl) v3- sathyiiideucanahoandoboppeéi) éan which R! is
a benzyl group, R®> is a hydrogen atom, R?® is a hydrogen atom,
and R? is a nitro group, and the copper compound,
the asymmetric copper complex obtained by reacting the
optically active salicylideneaminoalcohol (1) in which R! is
an alkyl group having 2 to 4 carbon atoms, R? is a hydrogen atom,
R?® is a nitro group, and R* is a hydrogen atom, and the copper
compound,
the asymmetric copper complex obtained by reacting the
optically active salicylideneaminoalcohol (1) in which R! is
an alkyl group having 2 to 4 carbon atoms, R? is a hydrogen atom,
R’ is a nitro group, and R* is a nitro group, and the copper
compound,
the asymmetric copper complex obtained by reacting the
optically active salicylideneaminoalcohol (1) in which R! is
an alkyl group having 2 to 4 carbon atoms, R? is a hydrogen atom,
R® is a halogen atom, and R* is a nitro group, and the copper

compound, and

the asymmetric copper complex obtained by reacting the
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conpl ex of optically active

N- (3-brono-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3

, 5-di -tert-butyl phenyl) - 4-net hyl- 1- pentanol and copper, a conpl ex of
optically active

N- (3-bronmo-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3

, 5-di -tert-butyl phenyl)-3-nethyl-1-pentanol and copper, a conpl ex of
opti cal |

cti . . . . . . 1 .
N- (3, 5- dPRECFBSAV B§FF88nsT L be kit R oHLBPR ASRERb bk - gien B 1s
i-tert-butyl phenyl)-1-propanql and copper, a conpl.ex_of tical active
N- (3, 5- d?ﬁi%f‘&\élaﬁir)ewi fg%wg‘}g % 5%%895‘?%%? A Sy- uﬁ&?ﬂé‘é -qgen ot
i-tert-bu%yjphenyl)-S-phenyl-l-prqpanol and copper, a conpl ex of ogtically
active NR{FES-adPRilogs5aptel i deRd) - 25afi RO 2L Y- B\t &X§- SOBPY
i -tert-butyl phenyl)-1-butanol and copper, a conplex of optically active
N- ( 3, 5- dicaipeosdl i cyl i dene) - 2- anmi no- 1, 1- di (4- n- but oxy-3, 5-d
i -tert-butyl phenyl)-3-net hyl - 1- but anol and copper, a conplex of optically
active Nat8, Bodenptredsakbdyl-i dene) - 2- am no- 1, 1-di ( 4- n- but oxy- 3, 5-d
i -tert-butyl phenyl)-4-nmethyl-1-pentanol and copper, a conplex of optically
active N-(3,5-dkampiesabfcyhedengpm@tantcnoeppérdctdphebuinzyudes-d
i -tert-butyl phenyl)-3-nethyl-1-pentanol and copper, a conplex of optically
active N-(3-fhuebvapakikcyFi dpperaliamaboitel-di (4-n-butoxy-3,5-di-t
ert-butyl phenyl)-1-propanol and copper, a conplex of optically active
N-( 3-f 1 ugrqsahiieybisdene)12damieno2lakhidiot-4- n-But(@x$-3i5tdirttbutylphe
ert-butyl phenyl) - 3-phenyl - 1- propanol and copper, a conplex of optically
active nyl)-l-propanol and copper, a complex of optically active
N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylphe
nyl)-3-phenyl-l-propanol and copper, a complex of optically
active
N—(5—nitrosalicylidene)42—amino—1,1—di(3,5—di—tert—butylphe
nyl)-1l-butanol and copper, a complex of optically active
" N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5~-di-tert-butylphe
nyl)-3-methyl-1l-butanol and copper, a complex of optically
active
N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylphe
nyl)-4-methyl-l-pentanol and copper, a complex of optically
active
N- (5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-butylphe
nyl)-3-methyl-1l-pentanol and copper,
a complex of optically active

N- (3-nitrosalicylidene)-2~amino-1,1-di(3,5-di-tert-butylphe

nyl)-l-propanol and copper, a complex of optically active
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N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy-3,5-di -t

ert-butyl phenyl)-1-butanol and copper, a conplex of optically active

N- (3-fluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy-3, 5-di -t
ert-butyl phenyl) - 3-net hyl - 1- but anol and copper, a conplex of optically
active N-(3-fluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy-3,5-di-t
ert-butyl phenyl)-4-nmethyl-1-pentanol and copper, a conplex of optically
active N-(3-fl uqrosali.cyli.dene)-2-am.no-1, 1- di.(4 - but oxy-3, 5-di-

ert - but yl'ph ﬁ%%-@-SM£-l 9 eehtéﬁglmlgr?&]lc]olﬁg ré"%_dl %e)aétcg%%l%tngf
optically tive .

N (5- f | udPogald BRI dene) PEORRANTI- PRE GOPRPST b Gt SPP3eE. @it pptically
ert-butyl phenyl)-1-propanol and copper, a conplex of optically active
N- (5- f | uG3s4a19 cyl i dene) - 2- ani no- 1, 1- di (4- n- but oxy- 3, 5-di -t

ert-butyl phenyl) - 3- phenyl- 1- proapnol and copper, a conplex of optically
acti ve NNSFnisrmesalliicpliidens) 2-amimne 1, @i B m-irdeytsbstyilppe
ert-butyl phenyl)-1-butanol and copper, a conplex of optically active

N- ( 5- f | uorydsal li-dtiadenie pn2k @vnrerl, B dioplexowioxptd Guldiy- active
ert-butyl phenyl) - 3-net hyl - 1- but anol and copper, a conplex of optically
active NN-B-FHruidrrasa liicyliidene)—2—amime-1,, I-dii( (B rDlit-tey-t3 bhrtdilphe
ert-butyl phenyl)-4-net hyl - 1- pent anol and copper, a conplex of optically
active NuyB-)fHatcasalli-aybudens)l- Zrmanidwpckr,- di (Cbnplew ey -opt5-cdillty

ert-butyl phenyl)-3-net hyl-1-pentanol and copper,

active
N-(3-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-butylphe
nyl)-4-methyl-1l-pentanol and copper, a complex of optically
active
N-(3-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylphe
nyl)-3-methyl-l-pentanol and copper,

a complex of optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-
butylphenyi)—l—propanol and copper, a complex of optically
active
N- (3-bromo-5-nitrosalicylidene)-2-mino-1,1-di (3, 5-di-tert-b
utylphenyl)-3-phenyl-l-propanol and copper, a complex of
optically active
N- (3-bromo-5-nitrosalicylidene)~-2-amino-1,1-di (3, 5-di-tert-
butylphenyl)-1-butanol and copper, a complex of optically
active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-

butylphenyl)-3-methyl-1-butanol and copper, a complex of
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a conplex of optically active

N- (3, 5-difluorosalicylidene)-2-am no-1, 1-di (4-n-but oxy- 3, 5-

di -tert-butyl phenyl)-1-propanol and copper, a conplex of optically active
N-(3,5-difluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy- 3, 5-

di -tert-butyl phenyl) - 3- phenyl-1-propanol and copper, a conplex of optically
active N (3,5-difluorosalicylidene)-2-amno-1, 1-di (4-n-butoxy-3,5-

di -tert-butyl nyl) - 1- butanol and copper, a conplex of optically active
N—(3,5-dPPFéSggi¥IP8§FV8ene)-2-anino-l,l-di(4-n-butoxy-3,5-

di -tert-butyl phenyl) -3-nethyl-1-butanol ~and, copper, .a, copplex, of optically
active NNcé,%sgapmpaér—aééffpéﬁﬁftaamé???@gﬁ?ﬁaiﬂi??rgr La9R Buposg: 5OEE

di -tert-butyl phenyl)-4-net hyl-1- pent anol and copper, a conpl ex gf
optica||yugyﬂph@nyl)—4—methyl—l—pentanol and copper, a complex o
N-(3,5-difluorosalicylidene)-2-amno-1, 1-di (4-n-but oxy- 3, 5-

di -tert - butylcpheny &rt3veet hyl- 1- pent anol and copper, a conpl ex of
optically active

N- [ 5- ( neNkgRBybavhorpl-hs alrosplliidene fepeani2nemind-di, L4d3{Bubodi-tert-
xy-3,5-di-tert-butyl phenyl)-1-propanol and copper, a conplex of optically
active Npubvy(peihgrycarbenyly)sd-peyltbdeien?- avppexl, 1- di (4-n-buto
xy-3,5-di -tert-butyl phenyl) - 3- phenyl- 1- propanol and copper, a conpl ex of
optically aCtiﬁecomplex of optically active

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto

xy- 3, 5- diter t5-bytylpbeny -i-ikhanol ard neeapar-dia 3¢ Grpliex caf -dptiycal | y
active N-[5-(methoxycarbonyl)salicylidene]-2-amno-1, 1-di (4-n-buto

xy-3, 5- diysfeitARuhyI ey bi- 3naetdyded; hitanel «ands cappeial By cemalex of

optically active

1S (Y R b s ey

Opticall%4%&%&%3—3—phenyl—l—propanol and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino~1,1-di (3, 5-di-tert-buty
lphenyl)-1l-butanol and copper, a complex of optically active
N-(3,5-dinitrosalicylidene) -2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper, a complex of optically
active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-4-methyl-l-pentanol and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active

N- (3-fluorosalicylidene)-2-amino-1,1-di (3, 5-di-tert-butylph

enyl)-l-propanol and copper, a complex of optically active
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N-[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-buto
xy-3,5-di-tert-butyl phenyl)-3-nethyl-1-pentanol and copper, a
conpl ex of optically active
N-(5-trifluoronethylsalicylidene)-2-anm no-1, 1-di (4-n-butoxY
-3,5-di-tert-butyl phenyl)-1-propanol and copper, a conplex of optically
active N (5-trifluoronethylsalicylidene)-2-amno-1, 1-di (4-n-butoxy
gb?;g;[f {&%%%29J¥g§QEQé§%HQQ§Q%l@%&%%f%§y¥v1EH¥%§¥§H§¥ﬁté}€3%yyﬁ%§h0f
N-(5-trifluoronethyl salicylidene)-2-am no-1,1-di(4-n-butoxy .

-3, 5-di -teé}xl-)b"&‘ﬁ%wﬂy‘ﬂfpﬁ% PIEhEoPBEper & éo%%%%%‘ e&gﬁpt&ﬁﬁl&i’l ly
active N (5-trifluoromethylsalicylidene)-2-am no-1, 1-di (4-n-but oxy

3, 5-di -t ¥R yl phenyl) - 3- net hyl- 1- but anol and copper, a conpl ex of
optically active . , ,

N- ( 5- t ri IN-uCHofmetdg el i ewd §i drerre) =2-aami o= 1y, =i (H-ImdBinttegE -butylph
-3,5-di-tert-butyl phenyl)-4-nethyl-1-pentanol and copper, a conpl ex of
opti cal | yeract)ivle-butanol and copper, a complex of optically active

N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di (4-n-but oxy

3, 5-di - t er+ ¢ buf W qohesyil) e 3k inbd i) 1-2-gaeint ario] 1 -ahid( X, dppkirs tert-but ydpdonpl ex
of optically active

N- ( 5- cyangasgl )i -€3Hnstang) - 2-ani s1o 11, dndl i ddbpe butoxyenh exdioff eptically
rt-butyl phenyl)-1-propanol and copper, a conplex of optically active
N- (5-cyangsaiy£yl i dene) - 2- am no- 1, 1-di (4- n- but oxy-3,5-di-te

rt-butyl phenyl) - 3-phenyl - 1- propanol and copper, a conplex of optically
active N-(5¢£yanasaddLyiddengdnddramH0rdo-Ir di {dh s L OXYe3; 5-ilicfipn

rt-butyl phenyl)-1-butanol” and copper, a conplex of optically active
N'(5'Cya@%&ﬂfSﬁdﬁé%ﬁyﬁifkﬁgﬂﬁgh&l%ﬁgiQ%@E@HHt9X¥6§p§égiémemically
active
N-(3-fluorosalicylidene)-2-amino-1,1-di (3, 5-di-tert-butylph
enyl)-3-methyl-l-pentanol and copper,
a complex of optically active
N- (5-fluorosalicylidene)-2~amino-1,1-di (3, 5-di-tert-butylph
enyl)-1l-propanol and copper, a complex of optically active
N- (5-fluorosalicylidene)-2-amino-1,1-di (3,5-di-tert-butylph
enyl)-3-phenyl-1l-propanol and copper, a complex of optically
active
N-(5-fluorosalicylidene)-2-amino-1,1-di (3,5-di-tert-butylph
enyl)-1-butanol and copper, a complex of optically active
N- (5-fluorosalicylidene)-2-amino-1,1-di (3,5-di-tert-butylph
enyl)-3-methyl-1l-butanol and copper, a complex of optically

active

N- (5-fluorosalicylidene)-2-amino-1,1-di(3,5-di-tert-butylph
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rt-butyl phenyl)- 3-net hyl - 1- but anol and copper, a conplex of optically
active N-(5-cyanosalicylidene)-2-am no-1,1-di(4-n-butoxy-3,5-di-te
rt-butyl phenyl)-4-net hyl-1- pentanol and copper, a conplex of optically
active N-(5-cyanosalicylidene)-2-am no-1, 1-di (4-n-butoxy-3,5-di-te
rt-butyl phenyl) - 3- net hyl- 1- pent anol and copper, a conpl ex of
optically active

N- (5-nitraosal,icylidene)-2-an.no-1, 1-di (4-n-octyl oxy- -di tert.-huty] phenyl)
-1-propaﬁﬁpﬁaﬁ&M35%§@ﬁ;]agﬁﬁﬁﬁﬂgé of* op?PESFryga%%%éé%£Sé¥ By
N-(5-nitrosalicylidene)-2-amno-1,1-di(4-n-octyloxy-3,5-ditert-butyl phenyl)
- 3- pheny B-p%panol and copper, a conpl ex of optically active
"N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-n-octyloxy-3,5-dit rt-qu%ylphenyl
) - 1- but Aol dndiEssFerL CYa IR e TG ledi 19 @t ~tert-butylp
N-(5-nitrosalicylidene)-2-amno-1,1-di(4-n-octyloxy-3,5-ditert-butyl phenyl)
- 3- net hy ez lbut thatd lcosperancad eafhlPRsLoptical |y active
N-(5-nitrosalicylidene)-2-amno-1,1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
- 4- met hy 1- 1- pert axolplaxd odoppdércad lyompitéxeof optically active
N-(5-nitrosalicylidene)-2-amno-1,1-di(4-n-octyloxy-3,5-ditert-butyl phenyl)
- 3- met hy N-1¢Hentdinolucaru adappdridene ) -2 -amire-dorpldex( ofS-olt-tealt-ypudct i ve
N-(3-nitrosalicylidene)-2-amno-1,1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
- 1- pr opanglpragity Ioofpessomrecinphexc@fpept iacabhylactdfveptically active

N-(3-nitrosalicylidene)-2-amno-1,1-di (4-n-octyloxy-3,5-ditert-butyl phenyl)

- 3- pheny k-1¢ Propainolu ARk LIORPEI. deh OO 84 raf - 10 pt-idiaf 3 )5 -anit-teat ~but
ylphenyl)-3-phenyl-1l-propanol and copper, a complex of
optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (3, 5-di-tert-but
ylphenyl)-1-butanol and copper, a complex of optically active
N-(3,5-difluorosalicylidene)-2-amino-1, 1-di (3,5-di-tert-but
ylphenyl)-3-methyl-1l-butanol and copper, a complex of
optically active
N-(3,5-difluorcsalicylidene)-2-amino-1,1-di (3,5-di-tert-but
ylphenyl)-4-methyl-1l-pentanol and copper, a complex of
dptically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di(3,5-di-tert-but
ylphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di(3,5-di-t
ert-butylphenyl)-1l-propanol and copper, a complex of optically
active

N-[5- (methoxycarbonyl)salicylidene]-2~-amino-1,1-di(3,5-di-t
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N-(3-nitrosalicylidene)-2-amno-1,1-di(4-n-octyl oxy-3,5-ditert-butyl phenyl)
-1-butanol and copper, a conplex of optically active
N-(3-nitrosalicylidene)-2-amno-1,1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
-3-net hy-I -butanol and copper, a conplex of optically active
N-(3-nitrosalicylidene)-2-amno-1,1-di(4-n-octyloxy-3,5-ditert-butyl phenyl)
-4- et hyl- 1- pentanol and copper, a conplex of optically active

3% ot hy ET BRRVARGE Gh) -doppary -1 Bibiaed it et by e

N- ( 3- br ono- 5-ni rosali%ylidene)-z-anino-l,l-di(4-n-octy|oxy
3, 5- di - t BPEA6GYYpREMYTT- 1- propanol and copper, a conpl ex of optically

active N-(3-bronmo-5-nitrosalicylidene)-2-amno-1,1-di(4-n-0ctylaxy
3,5-di-t é’r‘t[-5bdff‘5?lt|151ﬁ’é‘|¥§f)rb@pﬁl%éﬁ?iifyﬁﬂéﬁélﬁg}‘géﬁ@l%ﬁﬁeﬁ,’gé?go)éﬁgéitof
optically active ,

N- ( 3- br oRBI5oHitAeSenvdy Hldone PP laat A aPRe i f4CPIREEY |V pptically
-3,5-di-tert-butyl phenyl)-1-butanol and copper, a conplex of optically
active NaE3-ilyeono-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy
3,5-di-tert-butyl phenyl)-3-net hyl- 1- butanol and copper, a conpl ex of
opti cal | W-dét-i wethoxycarbonyl)salicylidene]-2-amino-1,1-di(3,5-di-t

N- (3-bronmo-5-nitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy

- 3, 5- di - eert-blutty opleryd -34mrehip—1-operinariobnandogoppera cmgdrgy exX of
optically active

N- ( 3- br oprtE-Riltinosldiey | dene) - 2- am no- 1, 1-di (4-n-octyl oxy
3,5-di-tert-butyl phenyl)-3-net hyl-1-pentanol and copper, a conplex of
opti cal | y-goti ¥Rthoxycarbonyl)salicylidene]-2-amino-1,1-di (3,5-di-t

N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy-3,5
ert-butylphenyl)-4-methyl-1l-pentanol and copper, a complex of
optically active
N—[5—(methoxycarbonyl)salicylidene]—2—amiﬁo—1,l—di(3,5—di—t
ert-butylphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (3, 5-di-ter
t-butylphenyl)-1l-propanol and copper, a complex of optically
active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(3,5-di-ter
t-butylphenyl)-3-phenyl-l-propanol and copper, a complex of
optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (3, 5-di-ter
t-butylphenyl)-1-butanol and copper, a complex of optically
active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di(3,5-di-ter

t-butylphenyl)-3-methyl-1l-butanol and copper, a complex of
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di -tert-butyl phenyl)-1-propanol and copper, a conplex of optically active
N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3,5

di -tert-butyl phenyl) - 3- phenyl-1- propanol and copper, a conplex of optically
active N-(3,5-dinitrosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy-3,5

di -tert-butyl phenyl)-1-butanol and copper, a conplex of optically active
N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3,5

-di-tert-but ny 3- net hyl- 1- but anol and copper, a conplex of optically
active N—E?%%%ﬁi% %ﬁ%ﬁ?cylldene) 2- ani no- 1, 1 d|(4 n- octyloxy 3,5

act i ve. hf’t%% (D Y TG o L2 Ao SRR AL ek Uf?fx G ieally

di -tert-butyl phenyl) - 3- net hyl- 1- pent anol and co of %Ptlcally
active N-{ao#1ubpuRar] byl TRy L oL 2R Moo 4 -2 %@W%%

tert-butyl phenyl)-1-propanol and copper, a conplex of optlcally actlve
N-(3- qudﬂE@h¢$%£Y|@@hb§ez am no-1, 1-di (4-n-octyl oxy- 3, 5-di

-tert-butyl phenyl) - 3- phenyl - 1- propanol and copper, a conplex of optically
active NN-3¢(5+uotbdbabreoyiehedlPcruhidend) i2rﬁ11(lm¢l—bcly<ﬁbk%/r%‘®-dier
tert-butyl phenyl)-1-butanol and copper, a conplex of optically active

N- ( 3- f | uot-asat ytyhénehe) 3 2ranhnd- 1;dedi{de h- ocd y¢oxye B, 5- di

tert-butyl phenyl)-3-net hyl - 1- but anol and copper, a conplex of optically
active N-(3-fl upresabicyldtiene) by no=tlide di (4-n- octyl oxy- 3, 5-d
tert-butyl phenyl)-4-nethyl-1-pentanoi and copper, a conplex of optically

active Nf3¢6lypansabicyyi deagsy 22 agmnooll 11 di{ 43 nSodt yt oxy-Buby thhe
tert- butylphenyl) 3-nmet hyl- 1- pentanol and copper, a conplex of optically

active N-{or L90§>9§9 h&Y| L engdpge am é‘occlmplléik(éf nols@wépxy 3cbi @b
tert- butylpheny propanol and copper, a conpl ex
- (5-cyanosalicylidene)-2-amino-1,1-di (3,5~ dl—tert—butylphe
nyl)-3-phenyl-1l-propanol and copper, a complex of optically
active
- (5-cyanosalicylidene)-2—-amino-1,1-di (3, 5-di-tert-butylphe
nyl)-1l-butanol and copper, a complex of optically active
- (5-cyanosalicylidene)-2-amino-1,1-di (3, 5-di-tert-butylphe
nyl)-3-methyl-l-butanol and copper, a complex of optically
active |
- (5-cyanosalicylidene)-2-amino-1,1-di (3, 5-di-tert-butylphe
nyl)-4-methyl-l-pentanol and copper, a complex of optically
active
- (5-cyanosalicylidene)-2~amino-1,1-di (3,5-di-tert-butylphe
nyl)-3-methyl-l-pentanol and copper,
a complex of optically active
- (5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter

t-butylphenyl)-1l-propanol and copper, a complex of optically
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optically active

N- (5-fl uorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3, 5-di
tert-butyl phenyl) - 3-phenyl - 1- propanol and copper, a conplex of optically
active N-(5-fluorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3, 5-di
tert-butyl phenyl)-1-butanol and copper, a conplex of optically active

N- (5-fl uorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy-3, 5-di

tert-butyl hqﬂyl)-s-nethyl-1-butano| and copper, a conplex of optically
active N JTIuorosalicyIidene)-2-anino-l,l-di(4-n-octy|oxy-3,5-di

-tert-butyl phenyl) - 4-net hyl - 1- penf anal and .coppgr, cQmpl of. qptically
active N5 'lrlfotr%ésﬁ]ilccw ]tfié?ﬂaeg3 %t S 1n‘L,’11- &PJ( 614 &e%&o%%x3§§3%{'}- gi%y
E)S{ ;[ égﬁ g/Fl_gk{l}fqnyl I{esr{ynle)t—hy—l]g;hlé yelnjla—r]]gvorlopaexnndolcOdprPcFrdopper, a aco(r:n% elxexofof

N-(3,5-difluorosalicylidene)-2-am no-1, 1-di (4-n-octyl oxy-3,

5- di - t er tQitGA PhHe D1V propanol and copper, a conplex of optically active
N- (3, 5-difluorosalicylidene)-2-anno-1, 1- di (4- n- octyl oxy- 3, _

5-di - t er tN-bUtyl ighersal) i g lpi )--RpawigeaTol, Tt opisdh oy compieix teIT
optically active

N- ( 3, 5- difHuorosdiecgl )i derie) tralmangd IGaprE Y 4-an-Gard ek yef3 optically
5-di-tert-butyl phenyl)-1-butanol and copper, a conplex of optically active
N (3, 5-diddwioresal i cyl i dene) - 2- am no- 1, 1-di (4- n-octyl oxy- 3,

5-di-tert-butyl phenyl)-3-net hyl-1-butanol and copper, a conpl ex of

opti cal | w-acdiwverrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter

N- (3, 5-difluorosalicylidene)-2-amno-1, 1-di (4-n-octyl oxy- 3,

5-di - t er te- byt RheswL) 43 et tydr -1k pandaiel and conper, £ congilex of

optically active
optically active
N—(5—nitrosalicylidene)—2—aminb—1,1—di(4—methoxy—3,5—di—ter
t-butylphenyl)-4-methyl-l-pentanol and copper, a complex of
optically active
N- (5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active
N—(3—nitrosalicylidene)—2-amino—1,l—di(4—methoxy—3,5—di—ter
t-butylphenyl)-1l-propanol and copper, a complex of optically
active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-phenyl-1l-propanol and copper, a complex of
optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-1-butanol and copper, a complex of optically

active
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N-(3,5-difluorosalicylidene)-2-amno-1, 1-di (4-net hoxy-3, 5-d

i-tert-butyl phenyl)-3-nethyl-1-pentanol and copper, a conpl ex of
optically active

N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2-am no- 1, 1-di (4-n-octy

| oxy-3,5-di-tert-butyl phenyl)-1-propanol and copper, a conplex of optically
active N-[5-(nethoxycarbonyl)salicylidene]-2-am no-1,1-di (4-n-octy

oo oo M R R R VT RS o171 9RAN Y ARARRRET, 52 R0R e Of
N[ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am.no-1, 1- di (4- n-oct
Ioxy-3,SIﬂgu%égﬁgﬁﬁﬁQP5%5ﬁ§%¥UéL %@ﬁ%ﬂnéHdégﬁbéF¥@%gdnﬁigf%gﬁegppﬁcalIy
active N-[5-(nethoxycarbonyl)salicylidene]-2-am no-1, 1-di (4-n-octy

| oxy- 3, 5@t b #GHIPIFeny 1) - 3- met hy 1- 1- but anol andcopper, a conpl ex of
optically active . , , :

N- [ 5- ( methrobdyedrtyema Yissliisanedereiardngn Ind-—B i Agimedihesyedy S-di-ter

| oxy-3,5-di-tert-butyl phenyl)-4-nmethyl-1-pentanol andcopper, a conpl ex of
opti cal | y-dwottiwlghenyl) -4-methyl-1-pentanol and copper, a complex of

N- [ 5- (et hoxycar bonyl ) sal i cyl i dene] - 2- am no- 1, 1-di (4-n-octy

| oxy- 3, S-aptiertlbutgtdipteenyl) - 3- net hy1- 1- pent anol and copper, a
conpl ex of optically active

N- (5-t ri fN-u@-anetdvd sslail d yayil d edene)2-2maim ard-, 1, Hdf {4drathootyH 3 5-di-ter
xy-3,5-di-tert-butyl phenyl)-1-propanol and copper, a conplex of optically

active Ny gsidyifdriarpmetIesal oyl -gengind- amdachdedi (4-n-octyl o
xy-3,5-di -tert-butyl phenyl) - 3- phenyl- 1- propanol and copper, a conpl ex of

optically actiVecomplex of optically active _
N-(5-trifluoronethylsalicylidene)-2-amno-1, 1-di(4-n-octylo

xy-3, 5- diyt eyt Rty Rherrlsdr L AR AN COPRRS-1 Ao Greofo:apty cal Ty
5-di-tert-butylphenyl)-l-propanol and copper, a complex of
optically active
N—(3—bromo—5-nitrosalicylidene)—2—amino—1,1—di(4—methoxy—3,
5-di-tert-butylphenyl)-3-phenyl-1l-propanol and copper, a
complex of optically active
N-(3-bromo-5-nitrosalicylidene)-2~amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-1-butanol and copper, a complex of
optically active
N-(3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-3-methyl-1l-butanol and copper, a
complex of optically active
N-(3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,
5-di-tert-butylphenyl)-4-methyl-1l-pentanol and copper, a
complex of optically active

N- (3-bromo-5-nitrosalicylidene)-2-amino-1, 1-di (4-methoxy-3,
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N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(4-n-octylo
xy-3,5-di-tert-butyl phenyl)-3-nethyl-1-butanol and copper, a conpl ex of
optically active
N-(5-trifluoronethylsalicylidene)-2-amno-1,1-di(4-n-octylo
xy-3,5-di-tert-butyl phenyl)-4-net hyl- 1- pentanol and copper, a conpl ex of
optically active

N-(5-trifl uaronethyl salicylidene)-2-amno-1,1-di (4-n-ac

Ny 3. 5 BT TSGR L Rt T £ L e SRSt Snd Ban5epEeE

conpl ex of opticallé acti%e . .

N- (5- cyanosal i 8yFPERAEF- 9L afPhdSELEYdPER R oct yI oxy- 3, 5-di t ert - but yl pheny1)
-1- propanol and copper, a .conplex of optically_active ,

N- ( 5- cyaNosal ircpiindérepad-tamingerel ~dr (AR Yoy 43T apPxy =3, 5-dl
tert-butyl phenyl)-3-phenyl - 1- propanol and copper, a conplex of optically
active -tert-butylphenyl)-l-propanol and copper, a complex of

N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
- 1- but anoptamd 1doppertiva conpl ex of optically active

N- (5-cyanosal i cyl i dene) - 2-am no-1, 1-di (4-n-octyl oxy-3, 5-ditert-butyl phenyl)
- 3- net hy M-1(-3it-arioli tawncd addpydndeneg oplagn nof- lopt-idddl4-peabbkye 3, 5-di

N- (5-cyanosal i cyl i dene)-2-am no-1, 1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
- 4- net hy Fbrremtnaldlphamd 10 613pethengnd lapeomaned ahdopdprat | ya actiplex

N- (5-cyanosal i cylidene)-2-am no-1, 1-di (4-n-octyl oxy-3,5-ditert-butyl phenyl)
- 3- et hy Ll -gpent-analy ard ieepper . Subsequently, a process for
produci ng an optically active cycl opropanecarboxylic acid ester conpound
repr esented P 1N ifieged1a dA)idene) -2-amino-1, 1-di (4-methoxy-3, 5-di
-tert-butylphenyl)-1l-butanol and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino-1, 1-di (4-methoxy-3,5-di
-tert-butylphenyl)-3-methyl-l-butanol and copper, a complex
of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-di
-tert-butylphenyl)-4-methyl-1l-pentanol and copper, a complex
of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di
-tert-butylphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active
N-(3-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te
rt-butylphenyl)-1-propanol and copper, a complex of optically
active
N- (3-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te

rt-butylphenyl)-3-phenyl-l-propanol and copper, a complex of
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CH3 (4) (wherein R5, R5and* each represents the sanme neani ng as defined
above) (hereinafter, abbreviated as optically active

cycl opropanecar boxylic acid ester (4)) by reacting the diazoacetic acid
ester (2) and the compound (3) in the presence of the above-obtained
asynmmetric copper conplex will be described. In the formula (2), R5
represents an aIkyI group having 1 to 15 carbon atons or an aryl group
havi ng 6 9 %_ 3 ons. Exanpl es of the al kyl group having 1 to 15
car bon at ns |nc e a nethyl group, an ethyl group, a n- propyl group, an

|sopropy ut Qu n_i.sobut yl u sec roup, a
tert- but gﬁﬁl qﬁé%91 p2a -ocﬁy%‘égo%ﬁgfg%Cy 33 y group a
ment hyl group and a dicy hexyl met hyl rou s of t ar roup
havi ng 6@6%3’%]&%& ‘ﬂg BWE g?o % %é’ﬁﬁﬂﬂ%lggoup R5
is preferably an al kyl group having 1 to 15 carbon atons nore preferably

an al kyl aftduf® having 1 to 10 carbon atons, partlcularly preferably an
al kyl group having 1 to 6 carbon atons. npl es of the diazoacetic

aci d est 8- (ML Iurtasde iratlhylendi ) azoageirst el / Jetc}ﬂy<|4-meatixs>a<dfet3at5€dw-tﬁr opyl
di azoacet ate, isopropyl diazoacetate, n-butyl diazoacetate, tert-butyl
di azoacetm—équwmkm"w}dy)l*%m@admlm@mmmwommo@cacamiexsmfh a
di azoacetic acid ester (2) can be prepared, for exanple, by reacting a
correspongitngadrisnacciwe est er and a di azoti zi ng agent such as sodi um
nitrite. In the formula (3), R6 represents an al kyl group having 1
to 15 canbors-atlars; ol iatyil i dErep- haan g -6l to-dlil( cardidr at-ays-ati-are ar al kyl
group having 7 to 20 carbon atons, and exanples of each of theminclude the
same gr oups-ias s Weser-imech @boVvegentanol and copper, a complex of
optically active
-(3-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te
rt-butylphenyl)-3-methyl~l-pentanol and copper,
a complex of optically active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di-te
rt-butylphenyl)-1-propanol and copper, a complex of optically
active
-(5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te
rt-butylphenyl)-3-phenyl-l-propanol and copper, a complex of
optically active
-(5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te
rt-butylphenyl)-1-butanol and copper, a complex of optically
active
- (5-fluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-te
rt-butylphenyl)-3-methyl-l-butanol and copper, a complex of

optically active
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Exanpl es of the conpound (3) include 1-acetoxy-3-nethyl-2-butene,
1- pr opi onyl oxy- 3- net hyl - 2- but ene, 1-butyryl oxy- 3-net hyl - 2- but ene,
1-i sopropyl car bonyl oxy- 3- net hyl - 2- but ene,
~1-benzyl car bonyl oxy- 3- net hyl - 2- but ene, 1-benzoyl oxy-3-nmet hyl-2-butene and
1-trityl carbonyl oxy- 3- net hyl - 2- but ene. Such a conpound’ (3) can be
produced, for exanple, by reacting 3-nethyl-2-butene-1-0l and correspondi ng
car boxyl ih.c aci i ol rhoxyl i cid sanhydri i-n. thecppesepce of a
ase (el d g B LR 0 oy R o P et (3)
used is usually.l . nole or, nor ased on 1 Le .of the diazoacetic acid
ester (2f%‘§ﬁ§%Pﬁ$F8Yﬁ§"#5”5%%@5‘ﬁf%%??&%&ﬁoaﬁgnc?%%gﬁbﬁ%éﬁhgﬁf%)O?s | i qui d
under the reacting condition, the conmpound (3) may be used as a sol vent.
The anouP I &Syh¥étric copper conplex used is usually 0.01 to 10 % by
nmole in terns of copper, based on 1 nole of the diazoacetic acid ester (2).
The reactidr Betingdsalie vdilgdrase st @mddiog ledr et ((oyedhe*ne  coRpatRd (3) is
usual ly perfornmed by m xing the asymetric copper conplex, the diazoacetic
aci d est &t -2t vAdmeniyHe ~Gomsdiing (13 Penieaodr aBidy CoPfe reacti on i s perforned
by a nethod of adding the diazoacetic acid ester (2) to a mxture of the
asymret ri ¢ coppecovpApker fapptiibeldoynpetiade(3), or a nethod of adding the
conmpound (3) and the diazoacetic acid ester (2) to the asymetric copper
conpl ex. NFh& ,Conjidilne r{c3e lang ke ndi ) aZoaretnioe ladi-dligst-er thk yrdy Sbel added
continuously or intermttently. The diazoacetic acid ester (2) is added
over usudlHperk -tmthA@Haeurs - Ipieferallly ahd eopdpdrqurss complexpoef erably 8 to

50 hours. The reaction between the di azoacetic acid ester (2) and
the compewid d=3)1 yrey-thereper f ormed under nornmal pressure, or under pressure.
The reaction tenperature is usually -20C to 150C. The reacti on may

be perfoned indihe o-dy-asence ha redusing 1agent; @UeRtdoxy-3,5-d
phenyl hydrazi ne. The reduci ng agent may be added at preparation of the

asynmet I i;C (cOpNey, 1AM EX,1 ) e MBI 105, ARE HAANEE NG RAENT 2 Ul lies usual |y
0.9 to 1.3 noles based on 1 nol'e of the copper conpound. The

reaction tﬁﬁﬁ t i azQacetic acid ester (2) and the conpound (3) maybe
perforneégfﬁ)t gxgnggﬁgéﬁgé of a Lewis acid and, by performng the

reaction jn > presence, _of. Lew. s .acj d, .there qi S..a ¢ that_{ he
yi el d of I\{_h(e&’rc?;e)tﬁcasﬂoyroasca%lv lcly&(,:%nc%r gépgdrrlné%%r bldxlylst}lg( Zlagrl[é El:lera)s er3’?4)dti S

InprOvedi—tert—butylphenyl)—1—butanol and copper, a complex of

optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-d
i-tert-butylphenyl)-3-methyl-1l-butanol and copper, a complex
of optically active
N-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)-4-methyl-1-pentanol and copper, a complex
of optically active
N-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-methoxy-3, 5-d
i-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-methox
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Exanpl es of the Lewis acid include a netal al koxide having Lewis acidity
and boron conpounds having Lewis acidity such as a boron
trifluoride-diethyl ether conplex, triethylborane, triphenyl borane,
triethoxyborane and triisopropoxyborane, and a netal al koxide having Lew s
acidity is preferable. Exanples of the netal al koxide having Lews acidity
i nclude al um num trial koxi des such as al um numtriethoxide, titanium

tetraal koxides su t] ' trai Xi i rconj

tetraal k xi%gss ésluc IZC: sz%tIr@g%}lgtﬂ#]t%etlr f?rg@{)a%oxiag% CZDED eiﬂl'l‘ gao%ou lex
tetraisopnfpo§yde and q{uninun1triethoxide, titaniumtetrai sopropoxi de and
zi rconi um't 6t aﬁcsdc;plryo Xi'de are preferable. The Lewis acids nmay be used

al one, or_t or re kinds thereof y.be used i.n ¢ i nation. The
Brount o he TR e A U 1y 0 ST 7 e e T HRSEor ¢ he
copper conpound. The reaction between the diazoacetic acid ester (2)
and the cbmpourith 1T R Bel Bl o met Bhf e lcRiRadeic 8nef CePPE ¥ hidum
conpound, and there is a tendency that the cis formselectivity of the

opti cal | ycamtisse oy @ipropainecstBosylic acid ester (4) is inproved by
performng the reaction in the co-presence of a |ithium conpound.

Exanpl es Mof [ -handtittds ywoa daorpolureh & it uidkerig - wamisal tls, 1 tdie 4epmtédsent at i ve
of which is lithiumhalides such as lithiumchloride, |ithium brom de,

| it hium iyl de-dind d1tt+utog foheory lde; 1 tbuttanoh ahkioxeoplesr havecogplek @@ car bon
atonms such as lithium nethoxide, |ithiumethoxide, |ithium propoxide and
l'ithi um upgtoddade,y anek 1vd¢ hi um hydr oxi de. The |ithi um conpounds may be used
al one, or two or nore kinds thereof nay be used in conbination. Anong them
it hi um alkosd des drasst reh Ao droy ¥ LarRop 1 BdrdTs- 4 -sanpifred-er,able (4-methokhe
amount of the |ithium conpound used is usually 0.5 to 2 noles based on 1
ol e of thes copper: SOMAUNFhphenyl) Thend@agti o beiveenddhedigzoacet i c
acid ester (2) and the conpound (3) is usually perfornmed in the presence of

an organi 3ol vents Examl es, of (g organi c sol vent include aliphatic

hydr ocar bons such as "hexane,” heptane and cycl ohexane, aromatic hydrocarbons

such as tol uen gggng; V. C, Q uch .as: di chl-oro _Q%Qg d

di chl oroeth neﬁmgagl S er§§gﬁ®ﬁg%§“giﬁ§#§§%£Eg{%ﬁgﬁ% 'J?i?pgietaténghe
amount thereaf used is .nat limted but .in view of econqomic efficiency and
vol une eff i%’?gen%ly?cearc ubaqfl%l,pk%%neye@m%nr{'e%hsy]lﬁ %eg}ttagl Oly%\%l/éji %ﬁ?p%ﬁg’ Iess

based on 1 rt by weight of the diazoacetic acid ester (2). Af ter
conpleti&?éﬁﬁ?%é%?e ﬁ%?ﬁéi¥cﬁc%&%%ple, if necessary, the reaction mxture

is filtered to renove insolubles, and concentrated, and thus, the optically
hot i ve. oy GrT ISR BT CL e Gk Y L ke Tk b,
optically active cycl opropanecarboxylic acid ester (4).  taken out may be
puri fi ed ¥y @ Ul Purtd i eI O Weatidieth 25 REREFHY atdh GPRYTum
chr omat ogr aphy.

a complex of optically active

N-(5-trifluoromethylsalicylidene)-2-amino-1, 1-di (4-methoxy-
3,5-di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di(4-methoxy-
3,5-di-tert-butylphenyl)-3-phenyl-l-propancl and copper, a
complex of optically active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-methoxy-

3,5-di~tert-butylphenyl)-1-butanol and copper, a complex of
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The resulting optically active cycl opropane carboxylic acid ester (4) is a
m xture of a cis formin which a group represented by -OO2R5 and a group
represented by R6COOCH2- are on the sane side relative to a cycl opropane
ring plane, and a trans formin which those groups are on opposite sides
and, by the production process of the present invention, a mxture of a cis
formand a trans formof the optically active cycl opropanecarboxylic acid
ester (4)_i.s obt-al qgij which the cis formratio (the ratio (% of the cis
forn1re|é¥#§%9 51%%1 :3%%I of the cis formand the trans form is usually
n .addi.tion,.

80% or e ref erabl % .0r_.nore.. I he tical purit
of the gﬁé'?%ﬁﬁﬁ%#a%?ﬁgﬁﬁﬁ %%ﬁq%fgiiﬁQﬁQ%ﬁﬁﬁYﬂﬂ%ﬂ%ﬂ%ﬂ%ﬂQﬁ)%ﬂ%é?%%ﬁ%f ester Y
(4) is different dependi on the optical purity of the optically active
salicyl i ot T Y gﬁif)e“&f%g,‘%‘d?e Hrip) Y e 6%19?%' Surity of
the optically active salicylideneam noal cohol (1) is 100%e.e., the optical
purity ofCAHelet OF RRIR USRI V% e. e. or nore, preferably 80%e.e. or
nor e. Exanpl es of the optically active cycl opropanecarboxylic acid
ester (4)N hcttudel bpyeeg iy wal ey Heteng) ~2-amino-1, 1-di (4-methoxy-

3-acet oxymnet hyl- 2, 2- di met hyl cycl opr opanecar boxyl ate, optically active

met hyl  3-Jorfopliorye whceyiret hiydhen YL )di dreterivi ol ol -ageropsarele atsbxsdrates,, optical ly
active nmethyl 3-butyryl oxynet hyl-2, 2-di net hyl cycl opr opanecar boxyl at e,
optical | yagilese afetdptically active

3-i sopropyl car bonyl oxynet hyl- 2, 2- di net hyl cycl opr opanecar box yl ate,

opti cal | yN-aci-+tel fiRidwdmethylsalicylidene) -2-amino-1,1-di (4-methoxy—

3- benzyl car bonyl oxynet hy1- 2, 2- di net hyl cycl opr opanecar boxyla te, optically
active rre3,@Jdﬁuﬁéﬁw@@nlﬁwﬁm)ymxﬁ%hﬁ&xﬁéfeiat}ydlcyﬁ{cpm&r;ﬁeﬂecar boxYl a

te, optically active nethy
3-benzoy|oxyneghx%m%ﬂgﬁpQﬁgkﬁﬁhgﬁghgp&gﬁgﬂggarboxYIate,
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-1l-propanol and copper, a complex of optically
active
N-(5-cyanosalicylidene)~-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-phenyl-l-propanocl and copper, a complex of
optically active
N-(5-cyanosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di~-ter
t-butylphenyl)-1-butanol and copper, a complex of optically
active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-3-methyl-1l-butanol and copper, a complex of
optically active
N- (5-cyanosalicylidene)-2-amino-1, 1-di (4-methoxy-3,5-di-ter
t-butylphenyl)-4-methyl-1-pentanol and copper, a complex of

optically active
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optically active ethyl 3-acetoxynethyl-2,2-dinethylcycl opropanecarboxyl ate,
optically active ethyl

3- propi onyl oxynet hyl- 2, 2- di net hyl cycl opr opanecar boxyl ate, optically active
et hyl 3-butyryl oxymet hyl-2, 2-di met hyl cycl opr opanecar boxyl ate, optically
active ethyl 3-isopropyl carbonyl oxynmet hyl-2, 2-di nmet hyl cycl opr opanecar box
ylate, optically active ethyl

3- benzyl gar hot t. - - di net hyl cycl aprapanec l.acte, qptically
active et y€93¥%§?¥%ﬁgg¥éﬁﬁ§%5§y%gfﬁéfg%ﬁzﬂdfﬁﬂ?%?F%%ﬁgé%ﬁdgaﬁécgggbxyIa
te, opticall ctive et hyl

5 benboyl SRR S MRy RS G Cb SRR opti cal Iy
active tert-butyl 3-acetoxynethyl-2, 2-dinethylcycl op opanecarboxyl at e,
optically acti&b‘?@?ﬁfﬁhpflOptlcal%y active

3- propi onyl oxynet hy1- 2, 2- di net hyl cycl opr opanecar boxyl ate, optically active
t ert - but W- G ButhdaahdaEtifens) Zdmatnyll - dy i dpatECanbony&te te
optically active tert-butyl '

3- i sopr opyil dartompAaRyinetinprapand aethgPrYer opr 6pandesr bbrnfised 1y
optically active tert-butyl

3- benzyl cartbiorsyl oxynet hyl1- 2, 2- di net hyl cycl opr opanecarboxyl a te, optically
active tert-butyl

3-trityl ebr fonyl twoaaatiyll-124evedi 1Retdmyilreydl , dprcip@necardimsyt-e ,t5ediofata cal |y
active tert-butyl 3-benzoyl oxynethyl-2, 2-di net hyl cycl opr opanecar boxyl at e,

opti cal | yraadutiel gheelyahexdHphenyl-1-propanol and copper, a complex of
3-acet oxynet hy1-2, 2-di met hyl cycl opr opanecar boxYl ate, optically active

cycl ohexydp3rdy10B} i iy et hy1- 2, 2- di met hyl cycl opr opanecar boxYl at e
optically active cycl ohexyl
N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1-butanol and copper, a complex of optically
active
N-(5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-1l~-butanol and copper, a complex of
optically active |
N-(5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3, 5~-di-te
rt-butylphenyl)-4-methyl-1l-pentanol and copper, a complex of
optically active
N-(5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-methyl-l-pentanol and copper,
a complex of optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1-propanol and copper, a complex of optically

active

N-(3-nitrosalicylidene)-2-amino-1,1~-di (4-n-butoxy-3,5-di-te
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3-butyryl oxynet hyl- 2, 2- di net hyl cycl opr opanecar boxyl ate, optically active
cycl ohexyl 3-isopropyl carbonyl oxynet hyl-2, 2-di net hyl cycl opr opanecar box
ylate, optically active cycl ohexyl

3- benzyl car bonyl oxynet hy1- 2, 2-di net hYl cYcl opr opanecar boxYl a te, optically
active cycl ohexyl

3-trityl carbonyl oxynet hyl- 2, 2-di net hyl cycl opr opanecar boxYl a te, optically
active cygl ghex - yAe\' thyl- - di y r yl at e,
M é%a%ﬁ% g&%@g& YL RTRLAY L 221 A MBHAYL GYSL PPT PRARGARDBX

3-acet oxynet.hyl-2, 2- di.net hyl cycl opr opanecar boxyl ate, optically active
ment hyl Oggﬁf%éﬂa%ff%ﬁyﬁbthyl-z,2-dinethylcyclopropanecarboxylate,

opti cal | tive menthyl _ . . . )

3-but yr y?&(ii&ﬁé]tlﬁff-s?,&?-cé’ilﬁgteﬁ?l)63?6Ia5‘|c}rn8|5&r1 SIS RPEC*8per cafily et i ve
e | e Mmoo M e 8o e I IS ST apRaaiyy v ate
3-benzyl car bonyl oxynet hyl- 2, 2- di net hyl cycl opr opanecar boxyl a te, optically
active n&stthyle 3-trityl carbonyl oxynmet hyl- 2, 2-di net hyl cycl opr opanecar boxyl a
te, and optically active nenthyl

3- benzoy Noxaretityrbs2 12-adilisieng) cycleopnepadndcaribdx Vi-Hug o xgxXAVPLES - te The
present invention will be described in nore detail bel ow by way of

exanpl es,rthitu ttyle hpmese nt3 -mecdntli-dr biug amatl langd tcegpeyr ,t keserglamplods. | n
the follow ng exanples, a cis formnmeans a steric isonmer in which an

acet oxynmetdnilcagnouparidrean et hoxycar bonyl group are on the sanme side
relative to a cycl opropane ring plane, and a trans form nmeans a steric

i soner i m-WE-h taid sRaataXyirRiny - 20H=edim g 131 igtdhexyearcsg™a, SgiddHtear € on
opposite sides relative to a cycl opropane ring plane. A yield was

cal cul at erdcJﬁﬁ;pltﬂ}%ﬂﬁgmt%&fhﬁn@—wr&a%la a@@SCQﬁ}f’)@Hﬁt@%cﬁﬂﬂye}af&ﬁl ysis

method. A cis formratio (the ratio (% of the cis formrelative to the

total of &sfydpand the trans form, and an optical purity were
calculated fromthe results of analysis by a Iiquid chromatography

oY LD LA e . sl VLA ey e daeg on
CH'RALCEEt—'d@?ﬁﬁ%%%ﬁﬂ?ﬁﬁi%égﬁ§¥—fﬂggﬁégé&ﬁ%ﬁup%mpper,
a complex of optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3
,5-di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active
N-(3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3
,5-di-tert-butylphenyl)-3-phenyl-l-propanol and copper, a
complex of optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3
,5—-di-tert-butylphenyl)-1-butanol and copper, a complex of
optically active
N=- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3

,5-di-tert-butylphenyl)-3-methyl-1-butanocl and copper, a
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DAl CEL CHEM CAL | NDUSTRIES, LTD. were serially connected). <Production
Exanple 1 of optically active am noal cohol > A 200 nlL round-bottom
four-neck flask equipped with a Dintroth condenser with a nitrogen

i ntroduci ng tube attached thereto, a thernoneter, a magnetic rotator and a
droppi ng funnel was heated under reduced pressure, nitrogen was then
introduced into the flask, pressure in the flask was returned to nor mal

pressure, ogﬁbdléQ%E lo%%%ﬁzl aQliad, 4 o room tenperature (about 25C). After

0.8472 gco nmagnesi um an mnor anount of iodine were added to the flask,
a small t _of a sol.ution.abtai.ned by m xi.ng 10..00,.9 ,0f _ _

3, 5-di -tg\{?&g—tﬁﬁﬂnbor_ rfﬁbl:a{ﬁ:fesﬁaellac gjfgffrﬁgmjngfnlé%r];idrlatdé 4t(?t rbz%fgj{ryofgur an was
added dropwi se.. The flask was heated, .and it s confirped that the

G i gnar d Tt o W 5% 'p[kieétyég."aqﬁréert@é? &P @qogmﬂ FGFES1 Ut ifon was
added dropwi se to the flask over 20 mnutes. The resulting m xture was

refl uxed FIP AKX A AR CaAf e rrtHe’S esul ting reaction nixture was cooled to
-10C, 0.6206g of L-al anine nethyl ester hydrochloride was added. After the
t enper at el Db 237 Toegul thafp Ini St irde s T aEe tlo oM 4 Empertasiis, the

m xture was further refluxed for 4 hours. The resulting reaction mxture

was cool ed-tdl e S0t yigphdny Ieattriamm i «i-uren iggrel afdedamsiw se 30 nL of
an aqueous saturated ammoni um chl ori de solution, and further 10 nL of

wat er. The resw tdong lrixxtoff @prasadtliyr reed iate 20C for 30 minutes. The
resulting mxture was extracted with 30 nL of diethyl ether three tines.
The resuln+ (1, Drdyiani o d ayleirsy Meten gl xedimiang- qri-eth ¢ -trh-ardopdr-cus-sbdi um
sul fate. Sodium sulfate was renoved by filtration, and the resulting

filtrate waseconsenfIgiad:1 ) He-gesidid Ntriestapee wasa proniglieed dfy silica gel
col um chr omat ogr aphy (ethyl acetate/ hexane = 2/98-40/60) to obtain 0.6015

g of a whifwe; &L & ctofve
(5)-2-amno-1, 1-di (3,5-di-tert-butyl phenyl)-1-propanol. 1H NVR (300MHz,

CDCL13, tatr aqret hyd Si TANE); sl anday il oid)o3 4D (2H
d, 7. 26 NPT J(@Hﬂ%l( 4%@?%1H, MQ%%%@?,?H,%(@%%&B%@( S ?)J T

(161 )33y om0 A S0 M D3 06 o
of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-d
i-tert-butylphenyl)-1-butanol and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i—tert—butylphenyl)—3—methyl—1—butanol and copper, a complex
of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-4-methyl-1l-pentanol and copper, a complex
of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-d
i-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active
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80.07, 53.59, 35.65, 35.58, 32.30, 32.26, 17.93 <Production Exanple 1 of
optically active salicylideneam noal cohol conpound> To a 50 nL
round-bottom fl ask were added 0.570 g of

(S)-2-amno-1,1-di (3,5-di-tert-butyl phenyl)-1-propanol, 0.226 g of
5-nitrosalicyl al dehyde and 4.9 nL of toluene. The resulting mxture was
stirred at 80C for 1 hour. The resulting m xture was cooled to room

tenperatuyre,, and then.congentrated | r._redu pr.e _focthe_resultin
resi due #é gg §§O§a%ﬁcgﬁl@?ﬁ% tgné%gﬁg &fg %ﬁqgfgeﬁﬁyﬁ§gc§fgt§? gnd t he )
m xture was heated.to C. The resuylting solution was _coo : C, and

t he prec@ﬁﬂfﬁ?ﬁﬁﬁé¥§%ﬁyl W&iPHQQQQﬁ%d%?d §m¥F¥”r%f¥%lﬁefﬁg%§%§é$§ﬁ9¥éken out
was dried under reduced pressure to obtain 0.6403 g of a yellow crystal of
(8) - N- (584%¥Ssal i cyl i dene) - 2- anmi no- 1, 1-di (3, 5-di-tert-buty

| pheny1l) - 1- propanol . H NVR (300MHz, CDC13, TMS standard) 8 (ppm.. 14.60
(1H, brsl- @flucropadd qritidene) -2egimpql d) diAdg6 -PRHoxy 3 7786 ~3H, s),
7.28 to 7.25 (3H, m, 6.76 (1H d), 4.53 (1H m, 3.06 (1H, s), 1.44 (3H,
d), 1.33¢erisikuts)lphenyd )-Eeihes)y 113 -CINVRNCASHAE  CODTRI3, TRt @A@4r d) 8
(ppm: 173.55, 164.40, 151.24, 151.16, 143.65, 142.79, 137.90, 130.17,

129. 47, 12tie11y2bB8,vel21. 48, 121.31, 115.94, 81.57,

N- (3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-1-butanol and copper, a complex of optically
active

N- (3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-l-butanol and copper, a complex of
optically active

N- (3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-4-methyl-l-pentanol and copper, a complex of
optically active

N-(3-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-1-pentanol and copper,

a complex of optically active
N-(5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-1l-propanol and copper, a complex of optically
active
N- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-phenyl-1l-proapnol and copper, a complex of
optically active

N—(5—fluorosalicylidene)—2—amino—l,1—di(4—n—butoxy—3,5—di—t
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69. 80, 35.68, 35.62, 32.21, 32.11, 17.14 <Production Exanmple 1 of
asymetric copper conpl ex> To a 100 nmL four-neck flask substituted
with nitrogen were added 0.4986 g of
(S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 1- propanol, 0.1607 g of a copper (lIl1) acetate nonohydrate and
32.1 nL of toluene The resulting mxture was stirred at 80C for 1 hour.

Af h f
ot hanol 0T SO SR Radh BT ol B (SO U FeC YT ac 6 CoRERRL 289% by

wei ght) ma added The resulting m xture was stirred at roon1tenperature
for 30 mATUtes The resulting reaction mxture was washed with 9.6 nL of

wat er, and the dried wnt anh us SOdI m_su Af t er m sul fate
was renoved By AR thr?élyeSe Waﬂlﬁ]é’ il Fild‘t '\ﬂa?u&?ﬁ‘éfe%’t’g’aged%under
reduced pressure. The resultl re5|due was dissolved in 1 nL of tqluene at

80C, and & tomt ydPheydptahd ladd&dt@nspwese £8PPRE raAMEYTE 841 uti on.

The resulting m xture was cooled to 10C, and the precipitated crystal was
t aken outoryi il &dtéive The crystal taken out was washed with 1.5 nL of
n- hept ane, and then dried under reduced pressure to obtain 0.4913 g of a
deep gr edr (GrySitvalroofald aydripleme Jof2-amino-1, 1-di (4-n-butoxy-3, 5-di-t
(5)-N(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty
| pheny1l) <l~tpioparighend )copperth Wi Ispectiaum l( EDAMB)ppd 1z a1828p (490109 ,
1324 (95.1%, 1326 (82.6%, 1323 (66.1%, 1322 (61.6%, 1327 (53.8%,1329
(15.69%, cb2kA113 Aetivis320 (13.4), 1318 (10.0), 1318 (6.2), 1330 (5.0)
Cal cul at ed val ue of the nol ecul ar wei ght of the copper conplex (binuclear
conpl ex) N-1324 1{tbrosalicylidene) -2-amino~1,1-di (4-n-butoxy-3,5-di-t
ert-butylphenyl)-3-methyl-1-pentanol and copper,

a complex of optically active
N-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3,5-
di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active

-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-
di-tert-butylphenyl)-3-phenyl-l-propanol and copper, a
complex of optically active

—(3,5—difluorosalicylidene)—2—amino—l,1—di(4—n—butoxy—3,5—
di-tert-butylphenyl)-1l-butanol and copper, a complex of
optically active

-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5~
di-tert-butylphenyl)-3-methyl-1-butanol and copper, a complex
of optically active

N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-

di-tert-butylphenyl)-4-methyl-l-pentanol and copper, a
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<Exanple 1> To a 25 nL Schl enk tube substituted with nitrogen were
added 69.7 ng of the conpl ex of
(S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty
| phenyl) - 1- propanol and copper obtained in Production Exanple 1 of
asymmetric copper conplex, 3.8 nL of 1-acetoxy-3-nethyl-2-butene and 11.8
pL of phenyl hydrazine. The resulting m xture was adjusted at 10C, and a
solution 0 i ne 1.X] ) .qg_of ethyl diazoacetate and 1.8 niL of
1- acet oxf-O%Ep?TLeet %égjpgldiggggy\%g;c[%al ded dr opw se over 4.6 hours. The
resul ting mxtur s stirred.at, 10C for 30 m.nytes to o i.n.a-,selution
Containiﬁﬁw ﬂﬁ?é%ﬁﬁ%%ﬁ%ﬁ%%&%ﬁ%ﬁﬂene —2—am1no—l,%—dﬁ(4—n—%b%oxy—3,%
3-acet oxynet hyl-2, 2-di met hyl cycl opropanecar boxyl.ate., Yield: 80.8% cis form
ratio: 8?.150%er§p"t]quctéﬁpﬁ‘§rni@ ‘éf'“k?itglyﬁo_ T8k 27le 28 SPPBGdeti on Exanpl e 2
of optically active am noal cohol > A 200 nmL round-bottom four-neck
f1 ask equi ppedawictAraeri RfotRtd6AdeNs8FWVEh a nitrogen introduci ng tube
attached thereto, a thernoneter, a magnetic rotator and a dropping funnel
was heat &t [mdere thediysad heress wed, 1 piltidsgen -wasmimer I drddddcedPiio t he
flask, pressure in the flask was returned to normal pressure, and the flask
was cool et F-obmttesrpéndtindenAfltlerl ~brapagodf amegnespPam ahd¢oaprdieror
amount of iodine were added to the flask, a small amount of a solution
obt ai ned dfy aptxiaeg 1k5.e04 iyeof 3, 5-di -tert-butyl bronobenzene and 75.0 nlL of
dehydrated tetrahydrofuran was added dropw se. The flask was heated, and
it was config-nedthmaly dde dayignard dyadeidren Wasnind-ilgtledii (Brerdaftioer, t he
remai ni ng sol uti on was added dropwi se to the flask over 30 m nutes. The
resul tingeuxtaurg was d-efdtixecthdrof )1 5-graHisl.- Adeipdrte rsesuldopperr,eact i on
m xture was cooled to -10C, 1.11 g of L-valine nethyl ester hydrochloride
was added, Afffrest her tgmperatiuy e afidde resulting mxture was raised to
roomtenperature, the m xture was further refluxed for 4 hours. The
resul ting;react.i ] I 1 t ; t he Jie@cti-@R gl ution
wer e addqu r o<t|5ﬁv(\;ioes}1 eCm S.é(;ﬁrben.iﬁ@?% %%qa%%elo%s&s]a%u%gltlen?almrﬁ E(m chl ori de
sol ution,_.ar urtt K 0 ter. e i 1 Xt irred
at 20C f G g% gm%llu?cgers?tl%%%shuﬁfq%gelm%%%e&m%%xt ctfe('dlérwg%tcmf.%% mL of
di et hyl ether t.hreﬁsl}i Cs.VThe resulting organic |ayers were m xed, and

u

dried wt aorﬁlty ous’ $odi-UM sul fate. After sodiumsulfate was renmoved by

filtration, the resulting filtrate was concenjrated. .The resulting residue
was puri W‘ehé‘bﬁ“esq ?}Eyacag‘gqo%%li%ﬁﬁ%%%%rbegjr_%—h%}m(%? Hyl 04500l d
acet at e/ hexane=2/98-40/ 60) to obtajn 1.02 of col or] ess, crystal of
(S)-2-am%iﬁfﬁiﬁ'(ts‘?%t-‘g?&tﬂé]rﬁhwﬂy) ‘%‘ f%i ‘%‘Z?Lh"ﬁflql- BUFaCRBPST 118 NVR
(300MHz, CDC13, TMS standard) .

complex of optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-buto
xy-3,5-di-tert-butylphenyl)-4-methyl-l-pentanol and copper,
a complex of optically active

N—[S—(methéxycarbonyl)salicylidene]—2—amino—1,1—di(4—n—buto
xy-3,5-di-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-1-propanol and copper, a complex of

optically active
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6 (ppm): 7.54 (2H, d), 7.43 (2H, d), 7.28 to 7.24 (2H, m), 4.23 (1H brs),
3.80 (1H, d), 1.77 (11-1, m), 1.35 (18H, s), 1.33 (18H, s), 1.32 (2H s),
0.96 (3H, d), 0.87 (3H, d) 13C NVR(75MHz, CDC13, TMS standard) 8 (ppm:
150. 86, 150. 43, 147. 46, 144. 67, 121. 01, 120.80, 120.76, 120.38, 81.24,62.12,
35.67, 35.61, 32.33, 32.27, 28.60, 23.88, 17.09

N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
—3,5—di—tert—butylphenyl)—3—phenyl—1—propanol and copper, a
complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-1-butanol and copper, a complex of
optically active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-3-methyl-1l-butanol and copper, a
complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-4-methyl-l-pentancl and copper, a
complex of optically active
N-(5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-butoxy
-3,5-di-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active
N-(5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-1l-propanol and copper, a complex of optically
active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-di-te
rt-butylphenyl)-3-phenyl-l-propanol and copper, a complex of
optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-di-te
rt-butylphenyl)-1-butanol and copper, a complex of optically
active

N- (5-cyanosalicylidene)-2-amino-1, 1-di (4-n-butoxy-3,5-di-te
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<Pr oduction Exanples 2 of optically active salicylideneam noal cohol
conpound> To a 50 nL round-bottom fl ask were added 0.9680 g of

(S)-2-am no-1, 1-di (3,5-di-tert-butyl phenyl)-3-nethyl-1-buta nol, 0.3316 g
of 5-nitrosalicyl al dehyde and 4.8 niL of toluene. The resulting m xture was
stirred at 80C for 1 hour. The resulting m xture was cooled to room
tenperature and t hen concentrated under reduced pressure. To the resulting

resi due uye 1ﬁ§q t hyl tate.rand the
m xture mas h ggm§39§gg The result?ﬁgﬁgb%U?rgﬁg%ag c%ofg %%%&205 and

t he preci gteq_ gy o Was taken out by filtration. The crystal taken out
was drie un uce pressure to obtain 1.0829 g of a yellow crystal of

| phony L) 25 oL AN G Eoy VRSO0V Dot Ve SER gy d) 1-te

14 4( 1H, br 14 1
5(ppm : 9 %tyf%ﬁzgy 1!%g%h;¥£5Jpeﬁtanol and copper, a complex of

optically active

- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-di-te
rt-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active

- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-l-propanol and copper, a complex of
optically active

- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di~-
tert-butylphenyl)-3-phenyl-1l-propanol and copper, a complex
of optically active
—(5—nitrosalicylidene)f2—amino—l,l—di(4—n—octyloxy—3,5—di—
tert-butylphenyl)-1-butanol and copper, a complex of optically
active

—(5—nitrosalicylidene)—2—amino—1,l—di(4—n—octylogy—3,5—di—
tert-butylphenyl)-3-methyl-1-butanol and copper, a complex of
optically active

-(5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-4-methyl-l-pentanol and copper, a complex
of optically active
-(5-nitrosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di-

tert-butylphenyl)-3-methyl-l-pentanocl and copper,
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7.98 (1H, d), 7.74 (11-1, d),7.39(3H, s),7.28 to 7.22(3H,m), 6.82 (1H d),
3.98 (1H,

a complex of optically active
N- (3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di-
tert—butylphenyl)—l—propanol and copper, a complex of
optically active
N-(3—nitrosalicylidene)—2—amino—l,l—di(4~n~octyloxy—3,5~di~
tert-butylphenyl)-3-phenyl-l-propanol and copper, a complex
of optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di-
tert-butylphenyl)-1-butanol and copper, a complex of optically
active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-3-methy-1-butanol and copper, a complex of
optically active
N-(3-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-
tert-butylphenyl)-4-methyl-l-pentanol and copper, a complex
of optically active
N—(3—nitrosalicylidene)—2—amino—l,l—di(4—n—octyloxy—3,5—di—
tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active
N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di-tert-butylphenyl)-3-phenyl-l-propanol and copper, a

complex of optically active
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d),2.82(1H, s),2.29(1H m),1.36 (18H, s), 1.20 (18H, s), 1.05(3H,d),
0. 96( 3H, d)

N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3, 5-di-tert-butylphenyl)-1-butanol and copper, a complex of
optically active

N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di-tert-butylphenyl)-3-methyl-1-butanol and copper, a
complex of optically active

N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di-tert-butylphenyl)-4-methyl-l-pentancl and copper, a
complex of optically active

N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy
-3,5-di-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5
-di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5
~di-tert-butylphenyl)-3-phenyl~-l-propanol and copper, a
complex of optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5
-di-tert-butylphenyl)-1l-butanocl and copper, a complex of
optically active
N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5
-di-tert-butylphenyl)-3-methyl-1-butanol and copper, a
complex of optically active

N—(3,5—dinitrosalicylidene)—2—amino—1,1—di(4—n—octyloxy—3/5
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13C- NWR (75MHz, CDC13, TMS standard) 8 (ppm: 174.50, 165.71, 151. 31,
144,13, 143.17, 137.63, 130.29, 129.64, 121.95, 121.81, 121.18, 121.04,
115.70, 82.83, 80.07, 35.73, 35.62, 32.24, 32.10, 29.56, 23.42, 18.94
<Production Exanple 2 of asymetric copper conpl ex> To a 100 niL
four-neck flask substituted with nitrogen were added 0.8001 g of
(S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

'phenyl):§EH3%9¥%Féggggﬁ$ﬁgigQ4Zﬁ39hglg§;§e898985 Ghh) cBegLal pmonohydrate

and 50.0 esultin ure was stirred at 80C for 1
hour. After ﬁge rﬁsglﬁanglgixgurﬁvmas cooled to roomtenperature, 0.50 niL
of a met F&ABLEEoPat PBRISF 148dPTM TSt hyl at e (sodi um methyl ate content: 28%

by wei ght) was added. The.,resultin i Xture tirred af roomtepperature
(or 30 miRdtesCFe FeSaI Py LFEAEN On“RiLROuT 6 L7% GSREU A DRV 14" 8 i of
water, and then dried_w th anhydrous sodium sul fate. After sodiumsulfate
was renoved B¢ rtrPUt e PERNYEL e SrBsGhYiing PPPERECE GBS EBREBARtrat ed under

reduced pressure. The resulting residue was dissolved in 3.0 nL of toluene
at 80C. To thearesupiprgofoPnEiealhdsaa88¥d dropwi se 10.0 nmlL of n-hept ane.
The resulting mxture was cooled to 20C, and the precipitated crystal was
t aken outN-dp-ffilkorasiedncyThdeoeystakriaken , dutivdsnmashedowt B, a-filxed
solution of 0.5 nL of toluene and 1.5 nL of n-heptane, and then dried under
reduced ptessubatytiphebtydi) rl16pzbdénglobnd deppegreencompdeal o6f a conpl ex
of (5)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
| phenyl) optrethyl- kchutvanol and copper.

N-(3-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3, 5-di

~tert-butylphenyl)-3-phenyl-1l-propanol and copper, a complex

of optically active

N- (3-fluorosalicylidene)-2-amino-1, 1-di (4-n-octyloxy-3, 5-di

~tert-butylphenyl)-1-butanol and copper, a complex of

optically active

N-(3-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di

-tert-butylphenyl)-3-methyl-1-butanol and copper, a complex

of optically active

N-(3-fluorosalicylidene)-2-amino-1, 1-di (4-n-octyloxy-3, 5-di

-tert-butylphenyl)-4-methyl-1l-pentanol and copper, a complex

of optically active

N- (3-fluorosalicylidene)-2-amino-1,1~-di (4-n-octyloxy-3,5-di

-tert-butylphenyl)-3-methyl-l-pentanol and copper,

a complex of optically active

N-(5-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di

-tert-butylphenyl)-1-propanol and copper, a complex of
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M5 spectrum (FD-M5) nfz: 1381 (100.0%, 1380 (99.1%, 1382 (84.3%, 1383
(64.79%, 1379 (57.49%, 1384 (49.9%, 1385 (25.0%, 1386 (3.5%

Cal cul at ed val ue of the nol ecul ar wei ght of the copper conpl ex (binuclear
conpl ex): 1380.85 <Exanpl e 2> According to the sane manner as in
Exanpl e 1 except that 72.8 ng of the conplex of
(5)-N(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
Iphenyl)bgkq%gﬁi&-%bggg%nol and copper obtained in Production Exanple 2 of
asynmmetri ¢ copper conplex was used in place of 69.7 ng of the conpl ex of

oy i) M (L e XA NS BT DO R Bt -l heREE Bl 5o

| phenyl) -'1-'pr opano opper , a solution”con

optically actiye ethyl 3-acetoxynethyl-2, 2-di nethyl cycl opropanecarboxyl ate
WS obt aHER T VRATAPIER oy e Tarmr REPBA 0. OOk GUTCm hAPTEyCar oi <
form 96.7%e.e. <Reference Exanple 1> To a 50 nL round-bottom

f our - neclff PRI @qdiVpFEF Wit h a Dinroth condenser with a nitrogen

i ntroduci ng tube attached thereto, a thernometer, a nmagnetic rotator and a
dr oppi ng MUl upers addged 14ege ) g 20RT(S ?éJémdﬁdBUWPFgYéE’F‘éI“émé‘?S. 0 nL of
met hanol . To the resulting m xture was added dropwi se 6.77 g of thionyl

chl ori de -&r35Quéyerhenydur.l -Pvé aneduknidngompgtrur € complex of

optically active

N- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di
-tert-butylphenyl)-3-methyl-1-butanol and copper, a complex
of optically active

N- (5-fluorosalicylidene)-2-amino-1,1~-di (4-n-octyloxy-3,5-di
—tert-butylphenyl)-4-methyl-l-pentanol and copper, a complex
of optically active

N- (5-fluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di
-tert-butylphenyl)-3-methyl-l-pentanocl and copper,

a complex of optically active
N-(3,5-difluorosalicylidene)-2-amino-1, 1-di (4-n-octyloxy-3,
5-di-tert-butylphenyl)-1l-propanol and copper, a complex of
optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,
5-di-tert-butylphenyl)-3-phenyl-l-propanol and copper, a
complex of optically active
N-(3,5-difluorosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,
5-di-tert-butylphenyl)-1l-butanol and copper, a complex of

optically active
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was stirred for 3 hours. The resulting reaction m xture was concentrated
under reduced pressure, and 17.0 nL of toluene was added to the resulting
residue at roomtenperature. The precipitated crystal was taken out by
filtration. The crystal taken out was washed with 10.0 nL of diethyl ether,
and dried under reduced pressure to obtain 7.12 g of a gray powder of
(S)-2-am nobutyric acid nethyl ester chloride. 1H NMR (300WVHz, CD30D, TMS

dard
106 (3H 1) (%@’l&i&é CFafie ~YObaa0" Ths St aRaa b 8 Conrt - 17632° 5 30
Accor i ng 1 %1 “th bfl@?fng‘é%’h Y s RBr S aae s iR A B5bP SerTeal iy activ

Accordin samne mer optrcally active

am no aIcohoI exc pt éhe amount of nagne5|un1used was 1.40g and, 1.06

g ?f t he SC8P- fxaﬁl SQ Fl Ya& 16t hyl ester hydrochl oride obtained in

Ref erence Exa e 1 was used in e of 1.11 val in ester

hydr ochl &ri(de i ﬁlﬁ#&&&&ﬁ@&ﬁ%&éﬁﬁ%g22ofam&BPr&a|1r9‘l§ét‘P\78Ci%ﬂﬁéé{r ohol |,

1.71 g of a mhlte crystal of

(S) - 2- aniomeL T texrdi-Pytylphengdt) Hupltprdny TPEILBaPAN R MESPEBEai fied. H NMVR

(300MHz, CDC13, TMsS standard) 8 (ppm: 7.50 (2H, d), 7.38 (2H, d), 7.28 to

7.22 (2Hcowple¢ vE epHiceddy, agtigeto 3.75 (111, m), 1.42 (211, m, 1.34

(18H, s), 1.33 (2H, s), 1.29 (18H, s) 13C NWR (75MHz, CDCl1l3, TMS st andard)
N—(3,5—difluorosalicylidene)—2—amino—l,1—di(4—methoxy—3,5—d

i-tert-butylphenyl)-3-methyl-1l-pentanol and copper,

a complex of optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-1l-propanol and copper, a
complex of optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-3-phenyl-l-propanol and copper,
a complex of optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-1-butanol and copper, a complex
of éptically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-3-methyl-1-butanol and copper,
a complex of optically active
N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (4-n-octy
loxy-3,5-di-tert-butylphenyl)-4-methyl-1l-pentanol and copper,
a complex of optically active

N-[5- (methoxycarbonyl)salicylidene]-2-amino-1, 1-di (4-n-octy
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(ppm: 150.91, 150.43, 146.76, 144.44, 121.01, 120.82, 120.74, 120.53,

80. 60, 60.30, 35.65, 35.58, 32.30, 32.26, 24.51, 12.55 <Production Exanple
3 of optically active salicylideneam noal cohol conpound> To a 50 niL
round-bottom fl ask were added 1.62 g of

(S)-2-amno-1,1-di (3,5-di-tert-butyl phenyl)-1-butanol, 0.5755 g of
5-nitrosalicyl al dehyde and 8.1 nL of toluene. The resulting m xture was
stirred gt _80G for,.1 r,...Ih ti_ng m re_ Le 0 room

t enper at 3roex§ gﬁ& tdﬁeﬁ@%gngg-rjlé ﬁig?%?iw&r)ldgr mgletéé'geg rzlst(séglgel glﬁg the resulting
resi due were added 16.0 nL of n-heptane and 3.0 nL of ethyl acetate, and
the result§ i xt ure was heated to 80C. The resulting sol ution was cool ed
to 20C, and the precipitated cr,ysii | was .taken out by filtration. The
crystal taken Gufol&sSdr PédOBRdER i@dﬁ‘&%&vﬁr essure to obtain 1.22 g of a
yel |l ow crystal of _ _ ) _

(S) - N- ( 52 dFdiflaprogerdy15addicyd-ifenedi@3 aauigietled Iy n-octylo

| phenyl) - 1- but anol . 1H NVMR (300MHz, CDC13, TMS standard) o (ppn): 14.57
(1H, brsxy-8,brdictetsbuty lnenyd)gg -Erapadpl andecerpers)d CPrBdexo 7. 21
(6H, m, 6.77 (1H, d), 4.00 (1H d), 3.06 (1H, s), 1.85 (21-1, m, 1.31
(181-1, 9f cbt2@all8Hact)iveD. 92 (3H, t) 13C NWR (75MHz, CDC13, TMS
standard) 5 (ppn): 173.89, 165.40, 151.28, 151.21, 143.77, 142.97, 137.82,
130. 22, 129 B3, rilf221c00mel2l 185, 1 i131.i58ne) 2L -33inb21., 19 d1AB5nF4ct§1 082,
77.74, 35.69, 35.62, 32.22, 32.11, 24.12, 12.24 <Production Exanple 3 of
asymet r i;g/-Qpeli-a@n-@tt ylphenyl) -3-phenyl-1-propanol and copper,

a complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(4-n-octylo

xy-3,5-di-tert-butylphenyl)-1-butanocl and copper, a complex

of optically active

N- (5-trifluoromethylsalicylidene)~-2-amino-1,1-di(4-n-octylo

xy—-3,5-di-tert-butylphenyl)-3-methyl-1-butanol and copper, a

complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di(4-n-octylo

xy-3,5-di-tert-butylphenyl)-4-methyl-1l-pentanol and copper,

a complex of optically active

N- (5-trifluoromethylsalicylidene)-2-amino-1,1-di (4-n-octylo

xy-3,5-di-tert-butylphenyl)-3-methyl-l-pentanol and copper,
a complex of optically active

N- (5-cyanosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di-

tert-butylphenyl)-1l-propanocl and copper, a complex of

optically active

N- (5-cyanosalicylidene)-2-amino-1,1-di(4-n-octyloxy-3,5-di-
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To a 100 nL four-neck flask substituted with nitrogen were added 1.04 g of
(3)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 1- but anol, 0.2490 g of a copper (I1) acetate nonohydrate and 66.0
m. of toluene. The resulting m xture was stirred at 80C for 1 hour. After
the resulting m xture was cooled to roomtenperature, 0.67 nL of a nethanol
sol ution of sodium nethylate (sodi um nethyl ate content: 28% by wei ght) was
added, and the resulting,mxture was Stilrr at,_th t tuce for 30
ni nut es. Dcﬁ{et N |hr?élyaéac§t(ipglne nr%@t% uijtero&/ggl%\%aéﬁtgd%\??? 5@19333 %ﬁgo% wat er
and then dried w th anhydrous sodium sulfate. After sodium sulfate was

r emoved b%frfqlﬂtﬁ‘cﬁt]iqé'n,acyttjﬁtf resulting filtrate was concentrated under

reduced pressure. The resulting residue s di,ssolved.in 5.0 f tol uene
at 80C, Ahd TAYRNASad GY-HER e e E¢T Hrddp(\ﬁ"%atcéiyﬂﬁé‘yr‘égbrgilﬁg
solution. The resulting m xture was cooled to 20C, and the precipitated
crystal wiessr tarery Iaie il )il 1ruRaned. AR S RRRdtaf GORe T X0ttt AR SRasied wit h
a m xed solution of 0.7 nL of toluene and 2.0 nL of n-heptane, and dried
under redudeid’epressure to obtain 1.01 g of a deep green crystal of a
complex of (5)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
| pheny1) N~ (fistareoio ssrid cydpipme )MB -spdcta-um (D B ecty 1p3y3 3, PO0l16%) , 1352
(85.09%, 1354 (79.7%, 1351 (76.6%, 1355 (58.0%, 1350 (38.8%, 1356
(37.0%, t35FHiltA18Men 1358 (310891 - 1-butardl enbat@pbam] aecafipide afol ecul ar
wei ght of the copper conpl ex (binuclear conplex): 1352.79 <Exanple 3>
Accor di nggptipiéﬂelysmﬂm{mer as in Exanple 1 except that 71.2 ng of the
conplex of (5)-N-(5-nitrosalicylidene)-2-am no-1,1-di(3,5-di-tert-buty
| pheny1) - byt angl o S0 GPPRESN ORI Hgithd - Pr-aduct-iron dosamadye- 33 sofdi-
asymmetric copper conplex was used in place of 69.7 ng of the conpl ex of
tert-butylphenyl)-4-methyl-l-pentanol and copper, and a

complex of optically active
N- (5-cyanosalicylidene)-2-amino-1,1-di (4-n-octyloxy-3,5-di-

tert-butylphenyl)-3-methyl-l-pentancl and copper.

Subsequently, a process for producing an optically active

cyclopropanecarboxylic acid ester compound represented by the

formula (4):

(wherein R%, R® and * each represents the same meaning as defined
above)

(hereinafter, abbreviated as optically active
cyclopropanecarboxylic acid ester (4)) by reacting the

diazoacetic acid ester (2) and the compound (3) in the presence
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(5)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| phenyl) - 1- propanol and copper in Exanple 1, a solution containing
optically active ethyl 3-acetoxynethyl-2, 2-dinethylcycl opropanecarboxyl ate
was obtained. Yield: 68.7% cis formratio: 87.1% optical purity of cis
form 93.9%e.e. <Production Exanple 4 of optically active am noal cohol >
According to the sane manner as in Production Exanple 2 of optically active

am noal C8@0kh%x%%%eteatta&h%daag%}ne%@%ggbg%%@qeyz/am1149eg, and 1.25
g of L-leucine nethyl ester hydrochloride was used in place of 1.11 g of

L-valineg g@%@ﬁkegster hydrochl ori de in Production Exanple 2 of optically
active am noalcohol, 1.74 g of a white crystal of

S) - 2- 1,1-d d b h - 1- .

Sbt ai nag. 3 MR %é%of%ﬁufdeﬁ%& ”W%?%%%%ir%%hayﬁ ! %g%gﬁaggblwg; 7.36
oH, d), .7.2 oH, 3.97 93 t 54 (11-1,
gr), 1, %),ol(tz?ﬁn5 %ﬁrbﬁn ?%O(“fggg apyaryl ?O@ﬁ%sﬁ 96. 1’9%(1?’3‘?43 %ﬁn a6°§§ “(3H, d)
13C- NMR (75MHz, CDC13, TMS standard) 8 r%q 150. 92, 150. 40, 146.90,

144. 30, EZ6m9des19p s aihyl ﬁro%@@as’sm%g To5gaygon o 186188¢e 35, 59,

32.30, 32.27, 26.19, 24.85, 22.42 <Production Exanple 4 of optlcally active
a methyl group, an ethyl group, a n-propyl group, an isopropyl

group, a n-butyl group, an isobutyl group, a sec-butyl group,
a tert-butyl group, a n-hexyl group, a n-octyl group, a
cyclohexyl group, a menthyl group and a dicyclohexylmethyl
group. Examples of the aryl group having 6 to 10 carbon atoms
include a phenyl group and a naphthyl group. R®> is preferably
an alkyl group having 1 to 15 carbon atoms, more preferably an
alkyl group having 1 to 10 carbon atoms, particularly preferably
an alkyl group having 1 to 6 carbon atoms.

Examples of the diazoacetic acid ester (2) include methyl
diazoacetate, ethyl diazoacetate, n-propyl diazoacetate,
isopropyl diazoacetate, n-butyl diazoacetate, tert-butyl
diazoacetate, cyclohexyl diazoacetate and menthyl
diazoacetate. Suchadiazoaceticacidester (2) canbeprepared,
for example, by reacting a corresponding amino acid ester and
a diazotizing agent such as sodium nitrite.

In the formula (3), R® represents an alkyl group having
1 to 15 carbon atoms, an aryl group having 6 to 10 carbon atoms
or an aralkyl group having 7 to 20 carbon atoms, and examples

of each of them include the same groups as those described above.
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sal i cyl i deneam noal cohol conpound> To a 50 nL round-bottomflask were
added 1.70 g of (S)-2-amno-1,1-di(3,5-di-tert-butyl phenyl)-4-nethyl-1-pent
anol, 0.5721 g of 5-nitrosalicyl al dehyde and 8.5 nL of toluene. The
resulting mxture was stirred at 80C for 1 hour. The resulting reaction

m xture was cooled to roomtenperature, and then concentrated under reduced
pressure. To the resulting residue were added 16.0 nL of n-heptane and 2.0

nL of ethyl acetahgieadndrt hger esMbbi:A8 TBXt Yne1uas heated to 80C. The
resulting solution was cooled to 20C, and the precipitated crystal was

t aken OUH—Q%eEB&&L@%E%%hglg?—%h¥%h%l taken out was dried under reduced

pressure to obtain a yellow crystal of

(o (SRR AR Al st (3 S KLY ) scopm:
l1-butyryloxy-3-methyl-2-butene,
l-isopropylcarbonyloxy-3-methyl-2-butene,
1—benzylcarbonyloxy—3—methyl—2—butene,
l-benzoyloxy—-3-methyl-2-butene and
l-tritylcarbonyloxy—-3-methyl-2-butene.

Such a compound (3) can be produced, for example, by
reacting 3-methyl-2-butene-1-0l and corresponding carboxylic
acid halide or a carboxylic acid anhydride in the presence of-
a base (éee e.g. JP-A No. 2006-45190).

The amount of the compound (3) used is usually 1 mole or
more based on 1 mole of the diazocacetic acid ester (2), and there
is no upper limit and, when the compound (3) is liquid under
the reacting condition, the compound (3) may be used as a
solvent.

The amount of the asymmetric copper complex used is
usually 0.01 to 10 % by mole in terms of copper, based on 1 mole
of the diazoacetic acid ester (2).

The reaction between the diazoacetic acid ester (2) and
the compound (3) i1s usually performed by mixing the asymmetric
copper complex, the diazoacetic acid ester (2) and the compound
(3). Preferably, the reaction is performed by a method of

adding the diazoacetic acid ester (2) to a mixture of the
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14.63 (1H brs),8.10to 8.06(1H m, 7.93 (1H d), 7.69 (1H s),7.36 to
7.32(3H,m,7.26 to 7.20 (3H, m), 6.75 (1H,

asymmetric copper complex and the compound (3), or a method of
adding the compound (3) and the diazoacetic acid ester (2) to
the asymmetric copper complex. The compound (3) and the
diazoacetic acid ester (2) may be added continuously or
intermittently. The diazoacetic acid ester (2) is added over
usually 1 to 100 hours, preferably 4 to 70 hours, more preferably
8 to 50 hours.

The reaction between the diazoacetic acid ester (2) and
the compound (3) may be performed under normal pressure, oOr
under pressure.

The reaction temperature is usually =-20°C to 150°C.

The reaction may be performed in the co-presence of a
reducing agent such as phenylhydrazine. The reducing agent may
be added at preparation of the asymmetric copper complex. The
amount of the reducing agent used is usually 0.9 to 1.3 moles
based on 1 mole of the copper compound.

The reaction between the diazoacetic acid ester (2) and
the compound (3) may be performed in the co-presence of a Lewis
acid and, by performing the reaction in the presence of a Lewis
acid, there is a tendency that the yield of the optically active
cyclopropanecarboxylic acid ester (4) is improved.

Examples of the Lewis acid include a metal alkoxide having
Lewis acidity and boron compounds having Lewis acidity such as
a boron trifluoride-diethyl ether complex, triethylborane,

triphenylborane, triethoxyborane and triisopropoxyborane, and
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d), 4.23 (1H d),2.98(1H s),1.82(1H m, 1.55 (2H, m, 1.32 (18H,
s),1.18(18H,s),0.97(3H d), 0.87(3Hd) 13C NWR

a metal alkoxide having Lewis acidity is preferable. Examples
of the metal alkoxide having Lewis acidity include aluminum
trialkoxides such as aluminum triethoxide, titanium
tetraalkoxides such as titanium tetraisopropoxide, and
zirconium tetraalkoxides such as zirconium tetra(n-butoxide)
and zirconium tetraisopropoxide, and aluminum triethoxide,
titanium tetraisopropoxide and zirconium tetraisopropoxide
are preferable. The Lewis acids may be used alone, or two or
more kinds thereof may be used in combination.

The amount of the Lewis acid is usually 0.5 to 2 moles
based on 1 mole of the copper compound.

The reaction between the diazoacetic acid ester (2) and
the compound (3) may be performed in the co-presence of a lithium
compound, and there is a tendency that the cis form selectivity
of the optically active cyclopropanecarboxylic acid ester (4)
is improved by performing the reaction in the co-presence of
a lithium compound.

Examples of the lithium compound include lithium salts,
the representative of which is lithium halides such as lithium
chloride, lithiumbromide, lithium iodide and lithium flucride,
lithium alkoxides having 1 to 4 carbon atoms such as lithium
methoxide, lithium ethoxide, lithium propoxide and lithium
butoxide, and lithium hydroxide. The lithium compounds may be
used alone, or two or more kinds thereof may be used in

combination. Among them, lithium alkoxide having 1l to 4 carbon
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(75ML-1z, CDC13, TMB standard) 5 (ppm): 174.34, 165.30, 151.33, 151. 16,
143. 81, 142.586,

atoms is preferable.

The amount of the lithium compound used is usually 0.5
to 2 moles based on 1 mole of the copper compound.

The reaction between the diazocacetic acid ester (2) and
the compound (3) is usually performed in the presence of an
organic solvent. Examples of the organic solvent include
aliphatic hydrocarbons such as hexane, heptane and cyclohexane,
aromatic hydrocarbons such as toluene, halogenated
hydrocarbons such as dichloromethane and dichloroethane, and
esters such as ethyl acetate and butyl acetate. The amount
thereof used is not limited, but in view of economic efficiency
and volume efficiency, actually, the amount is 100 parts by
weight or less based on 1 part by weight of the diazoacetic acid
ester (2).

After completion of the reaction, for example, if
necessary, the reaction mixture is filtered to remove
insolubles, and concentrated, and thus, the optically active
cyclopropanecarboxylic acid ester (4) can be taken out. The
optically active cyclopropanecarboxylic acid ester (4) taken
out may be purified by a usual purification means such as
distillation or column chromatography.

The resulting optically active cyclopropane carboxylic
acid ester (4) is a mixture of a cis form in which a group
represented by -CO,R’ and a group represented by R®COOCH,- are

on the same side relative to a cyclopropane ring plane, and a
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137.62, 130.38, 129.59, 122.09, 121.94, 121.79, 121.44, 121.19, 115.58,
81. 95, 73.64,39.41,35.71, 35.63, 32. 23, 32. 10, 25. 77, 24. 54,

trans form in which those groups are on opposite sides and, by
the production process of the present invention, a mixtﬁre of
a cis form and a trans form of the optically active
cyclopropanecarboxylic acid ester (4) is obtained in which the
cis form ratio (the ratio (%) of the cis form relative to the
total of the cis fornxand.the‘trans form) is usually 80% or more,
preferably 85% or more.

In addition, the optical purity of the cis form of the
optically active cyclopropanecarboxylic acid ester (4) is
different depending on the optical purity of the optically
active salicylideneaminoalcohol (1) and, for example, when the
optical purity of the optically active
salicylideneaminoalcohol (1) is 100% e.e., the optical purity
of the cis form is usually 70% e.e. or more, preferably 80% e.e.
or more.

Examples of the optically active cyclopropanecarboxylic
acid ester (4) include optically active methyl
3-acetoxymethyl-2,2~-dimethylcyclopropanecarboxylate,
optically active methyl
3-propionyloxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active methyl
3-butyryloxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active methyl
3-isopropylcarbonyloxymethyl-2,2-dimethylcyclopropanecarbox

ylate, optically active methyl
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22.02 <Production Exanple 4 of asymetric copper conpl ex> To
a 100 nL four-neck flask substituted with nitrogen were added 1.29 g of
(S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| phenyl) - 4- net hyl - 1- pent anol , 0.3932 gof a copper (I1) acetate nonohydrate
and 78.5 nL of toluene. The resulting m xture was stirred at 80C for 1
hour. After the resulting m xture was

3-benzylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla
te, optically active methyl
3-tritylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla
te, optically active methyl
3-benzoyloxymethyl-2,2-dimethylcyclopropanecarboxylate,

optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active ethyl
3-propionyloxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active ethyl
3—butyrylox§methyl—2,2—dimethylcyclopropanecarboxylate,
optically active ethyl
3-isopropylcarbonyloxymethyl-2,2-dimethylcyclopropanecarbox
'ylate, optically active ethyl
3-benzylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla
te, optically active ethyl
3-tritylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla
te, optically active ethyl
3-benzoyloxymethyl-2,2-dimethylcyclopropanecarboxylate,

optically active tert-butyl
3-acetoxymethyl-2,2~-dimethylcyclopropanecarboxylate,
optically active tert-butyl
3-propionyloxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active tert-butyl

3-butyryloxymethyl-2,2~dimethylcyclopropanecarboxylate,
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cooled to roomtenperature, 0.79 nL of a nethanol solution of sodium
nmet hyl ate (sodi um nethyl ate content: 28% by wei ght) was added. The
resulting mxture was stirred at roomtenperature for 30 m nutes. The
resulting reaction mxture was washed with 23.6 nL of water, and dried with
anhydrous sodium sulfate. After sodiumsulfate was renoved by filtration,
the resulting filtrate was concentrated under reduced pressure. The

resultir@bgfgégg§ nas; ¢ ssolved,4¢m 4.7 nL of toluene at 80C, and 15.7 nL of
n- hept ane was added dropw se to t%e resulting solution. The resulting

_ ul .
i1ttt o e ay T T e e o R P ot 08

m. of toluene and 2.4 of, n- he € nd dried under reduced pressure to
obt ai n 1¥;@t%’o?p%}%%%g}g?%%ﬁvgrﬁéfgﬁb%ﬁyg conpl ex of

(S)-N-(5;nitrosalicylidene)-2-amng-1,1-di (3, b-distert-but
| pheny1)2Z227RtH ﬁéﬁg%%%f%%%Pegﬁglcgp e&%m RS e%?%?ﬁﬁ?$ﬁ9$%5r9ﬁ§¥Lﬁ4o9
(100.09%, 1410 (92.7%, 1411 (62.99 ,%408 (60.5%,1412 (49.2%, 1413
(19. 8% ,ta407PEBCBYGY 340BVE0CS9) PUtYL Cal cul ated val ue of the nol ecul ar
wei ght of the copper conplex (binuclear conplex):1408. 90 <Exanpl e 4>
Accordiné‘télthécééh%nﬁ%ﬁﬁémeﬁgyiﬁzE&aﬁﬁm%tﬁykii%b?p¥%%§n9qgﬁggky%ﬁ t he
conpl ex of (S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
| phenyl) td, nephydallpeactthvt badtcoppet obtained in Production Exanple 4 of
asymmetric copper conplex was used in place of. 69.7 ng of the conpl ex of
(S) - N- (53rAbenpsgloryhe denky2 22 agimethylcdeigpBopineearbpyyiate,
| phenyl) - 1- propanol and copper in Exanple 1, a solution containing
optical ly actiwetetdyly aacetoxypeldiydx] 2- di met hyl cycl opr opanecar boxyl at e
was obtained. Yield: 64.9% cis formratio: 90.2% optical purity of cis
form 9230%et8xymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active cyclohexyl
3-propionyloxymethyl-2, 2-dimethylcyclopropanecarboxylate,
optically active cyclohexyl
3-butyryloxymethyl-2,2~-dimethylcyclopropanecarboxylate,
optically active cyclohexyl
3-isopropylcarbonyloxymethyl-2,2-dimethylcyclopropanecarbox
ylate, optically active cyclohexyl
3-benzylcarbonyloxymethyl-2,2~-dimethylcyclopropanecarboxyla
te, optically active cyclohexyl
3-tritylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla
te, optically active cyclohexyl
3-benzoyloxymethyl-2,2-dimethylcyclopropanecarboxylate,
optically active menthyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate,

optically active menthyl
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<Production Exanple 5 of optically active am noal cohol > According to
the same manner as in Production Exanple 2 of. optically active

am noal cohol except that the amount of magnesi um used was 1.48 g, and 1.49
g of L-phenyl al ani ne net hyl ester hydrochl ori de was used in place of 1.1123
g of L-valine nethyl ester hydrochloride, 1.18 g of a pale yellow crystal
of (S)-2-amno-1,1-di(3,5-di-tert-butyl phenyl)-3-phenyl-1-prop anol was

obt ai neds_ ; 3o~ : .52 (4H,
i A € I W T A ST i e VA S I AR T

2.46 to L (1K 1.3 2 s), 1.30 (18H, s), 1.27 (2H 13C NVR
(75NMHz, égéjil??%&%%%?:éﬁaﬁgg&g@(lpp%: 150.%5, 153?03, 145.(99, i213. 60,

140. 45, 12 6.,3Q, ;1 ; : : . 32,
so.60, a7 15 54 01151 73 80 LB SR SREC PG BRI e s of
ti ti licylid ' | cohol
E’E;J'n§?bo_tyop%%f%afigi%\ﬁé%jaa%%%?g?%agcSf° corpount reasm
-2-am_ng-1,1-di (3,5-di- t- I Y1).- 3- ph = 1- I :
O 5 1 oSS EEAPASF R o o6 ML o &t SH0BRE T LG P BRGEAP A AR Rtur o va
stirred at 80C for 1 hour. The resulting m xture was cooled to room

t enper at Wrétean®PtHER [don é&tat 8¢ Hhder reduced pressure. To the resul ting

resi due were added 7.0 nL of n-heptane and 0.5 nL of ethyl acetate, and the

resul t i ng HeRAYLE ke e REaeltd VB0 €., 2T Med 1 1GYitd OPGIORENGT RS *¥3d6! ed to

20C, and the precipitated crystal was taken out by filtration. The crystal

t aken outtenasphdsiedd ywadt ive0 meintdfy In- hept ane, and dri ed under reduced

pressure to obtain
3-tritylcarbonyloxymethyl-2,2-dimethylcyclopropanecarboxyla

te, and optically active menthyl

3-benzoyloxymethyl-2,2-dimethylcyclopropanecarboxylate.

EXAMPLES

The present invention will be described in more detail
below by way of examples, but the present invention is not
limited by these examples. In the following examples, a cis
form means a steric isomer in which an acetoxymethyl group and
an ethoxycarbonyl group are on the same side relative to a
cyclopropane ring plane, and a trans form means a steric isomer
in which an acetoxymethyl group and an ethoxycarbonyl group are
on opposite sides relative to a cyclopropane ring plane. A
yield was calculated from the results of analysis by a gas
chromatography analysis method. A cis form ratio (the ratio
(%) of the cis form relative to the total of the cis form and

the trans form), and an optical purity were calculated from the
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1.26 g of a yellow crystal of
(8)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 3- phenyl1- 1- propanol . 1H NVMR(300MHz, CDC13, TM5 st andar d)

.5(ppm: 14. 75(1H, brs), 8. 11 t08.07(1H m, 7. 77(1H

7, 54(2H,d), 7. 44t 07. 06( 10H, M), 6. 82(1H,d), 4. 32 d), 3. 68(1H s),3.24 to 3.02(2H,
m,1. 41(18H,s),1.24 s) d), (1H, (18H  C NWR (75MHz, CDC13, TM5 st andar d)

results of analysis by a liguid chromatography analysis method
(gradient method, eluent: water/acetonitrile, detection
wavelength: 210 nm) using an optically active column (two
columns of CHIRALCEL OJ-RH (150 mmx4.6 mm¢) manufactured by

DAICEL CHEMICAL INDUSTRIES, LTD. were serially connected).

<Production Example 1 of optically active aminoalcohol>

A 200 mL round-bottom four-neck flask equipped with a
Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, a magnetic rotator and a dropping funnel
was heated under reduced pressure, nitrogen was then introduced
into the flask, pressure in the flask was returned to normal
pressure, and the flask was cooled to room temperature (about
25°C). After 0.8472 g of magnesium and a minor amount of iodine
were added to the flask, a small amount of a solution obtained
by mixing 10.00 g of 3,5-di-tert-butylbromobenzene and 54.0 mL
of dehydrated tetrahydrofuran was added dropwise. The flask
was heated, and it was confirmed that the Grignard reaction was
initiated. Thereafter, the remaining solution was added
dropwise to the flask over 20 minutes. The resulting mixture
was refluxed for 70 minutes. After the resulting reaction
mixture was cooled to -10°C, 0.6206g of L-alanine methyl ester
hydrochloride was added. After the temperature of the
resulting mixture was raised to room temperature, the mixture

was further refluxed for 4 hours. The resulting reaction
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13(ppn) : 173. 10, 165.38, 151.47, 151.34, 143.85, 143.08, 138.97, 138.09,

130. 05,

129. 89,

mixture was cooled to 0 to 5°C. To the reaction mixture were
added dropwise 30 mL of an agueous saturated ammonium chloride
solution, and further 10 mL of water. The resulting mixture
was stirred at 20°C for 30 minutes. The resulting mixture was
extracted with 30 mL of diethyl ether three times. The
resulting organic layers were mixed, and dried with anhydrous
sodium sulfate. Sodium sulfate was removed by filtration, and
the resulting filtrate was concentrated. The resulting
residue was purified by silica gel column chromatography (ethyl
acetate/hexane = 2/98~40/60) to obtain 0.6015 g of a white
crystal of
(S)-2-amino-1,1-di (3, 5-di-tert-butylphenyl)-1l-propanol.
ly-NMR (300MHz, CDCl;, tetramethylsilane (TMS) standérd)

8 (ppm): 7.53 (2H, d), 7.40 (2H, d), 7.28 to 7.22 (2H, m), 4.14
(1H, m), 4.03 (1H, bré), 1.36 (2H, s), 1.34 (18H, s), 1.32 (18H,
s), 0.96 (3H, d)

13C-NMR (75MHz, CDCl;, TMS standard)

8 (ppm): 150.93, 150.43, 146.71, 144.56, 121.03, 120.80, 120.60,

80.07, 53.59, 35.65, 35.58, 32.30, 32.26, 17.93

<Production Example 1 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 0.570 g of
(8)-2-amino-1,1-di (3, 5-di-tert-butylphenyl)-1l-propanol,

0.226 g of 5-nitrosalicylaldehyde and 4.9 mL of toluene. The
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129. 42, 127.51, 122.16, 121.88, 121.22, 121.16, 115.85, 81.59, 78.73, 38. 09,
35.80,35.66, 32.33, 32.15 <Production Exanple 5 of asymmetric copper

conpl ex> To a 100 nL four-neck flask substituted with nitrogen were
added 1.02 g of

(8)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty
| phenyl) - 3- phenyl - 1- propanol , 0.2958 g of a copper (lI1) acetate nonohydrate
and 59. 2, JL, 9t ; h8l AN, oI N8 T ASULEd NG T JcUE 6 RO SET ! ik b BOCH

hour. Thé& reé g m X Ure°was coo to roomtenperature, and O. 23 mL of

a_met hangl 38Ut} 00 Ofo sodium BBRVLAbe, L sodl UmArPthd-abencant £t eq 28% by

¥e|ggg) Was “a d e rFsu ting mxture was stirred room t enper at ure
or nm n tes t t d h
o o2 B rehP B bR, LA TG BT et odded L of

5 mL of n-heptane and 0.5 mL of ethyl acetate, and the mixture
was heated to 80°C. The resulting solution was cooled to 20°C,
and the precipitated crystal was taken out by filtration. The
crystal taken out was dried under reduced pressure to obtain
0.6403 g of a yellow crystal of

(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-1-propanol.

'H-NMR (300MHz, CDCl;, TMS standard)

& (ppm): 14.60 (1H, brs), 8.12 to 8.08 (1H, m), 7.98 (1lH, d),
7.86 (1H, s), 7.36 (3H, s), 7.28 to 7.25 (3H, m), 6.76 (1H, d),
4.53 (1H, m), 3.06 (1H, s), 1.44 (3H, d), 1.33 (18H, s), 1.22
(18H, s)

13C-NMR (75MHz, CDCls, TMS standard)

S (ppm): 173.55, 164.40, 151.24, 151.16, 143.65, 142.79, 137.90,
130.17, 129.47, 121.99, 121.88, 121.48, 121.31, 115.94, 81.57,

69.80, 35.68, 35.62, 32.21, 32.11, 17.14

<Production Example 1 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.4986 g of
(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty

lphenyl)-1-propanol, 0.1607 g of a copper (II) acetate
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After sodiumsulfate was renoved by filtration, the resulting filtrate was
concentrated under reduced pressure. The resulting residue was dissolved in
10.0 mL of toluene at 80C, and 10.0 nL of n-heptane was added dropw se to
the resulting solution. The resulting m xture was cooled to 20C, and the
precipitated crystal was taken out by filtration. The crystal taken out was
washed with 2.0 nL of n-heptane, and dried under reduced pressure to obtain

0.9946 g,0f oa,488Pc04 58 LrYsabf Ao 1GNP 8XeOfesulting mixture was
(8)-N—(5-n|trgsallcyl|dene)-2-an1no-1,1-d|(3,5-d|-tert- uty

Tk %»%}%%%%{é;.la?;?pg@%g ?ﬂdwf@%’5%%;?%@&%2?%%@5?%&5%5%95%@ P
10. 49 Ca i
(10,59 cooner S RAR 5 of PSRk AlndEh by goitha coomper

same manner _.as in Exanple 1 except that, 77.7 of Jtihe conpl 0

(S)-N-( 5-%?99&%%%??*&%@%n‘eﬁqﬁ‘ﬁﬂﬁﬁé‘i?i?& ‘7(%‘}‘%?‘?1‘? d t2t(§r°t k-’%d”t@;lg%) bas

| phenyl) - 3- phenyl - 1- propanol and copper obtaineg i n Production anple 5 of
asynmet r PE9EGppef e oript ekt WS MHsEd i YBPat bl bF S8R T 1P of STREX85MpFex of
(8)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-but ,

| phenyl) fprpPopamstesnd Ebppessy BaKpRELIONIVSHH RS UAS ‘%%?ﬁ%ﬁ HithG
optically active ethyl 3-acetoxynethyl-2, 2-dinmethyl cycl opropanecar boxyl at e
was obt ai®nédnl of water, and then dried with anhydrous sodium sulfate.

After sodium sulfate was removed by filtration, the resulting
filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in 1 mL of toluene at 80°C, and
6.0 mL of n-heptane was added dropwise to the resulting solution.
The resulting mixture was cooled to 10°C, and the precipitated
‘crystal was taken out by filtration. The crystal taken out was
washed with 1.5 mL of n-heptane, and then dried under reduced
pressure to obtain 0.4913 g of a deep green crystal of a complex
of
(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)~-1l-propanol and copper.
MS spectrum (FD-MS) m/z: 1325 (100.0%), 1324 (95.1%), 1326
(82.6%), 1323 (66.1%), 1322 (61.6%), 1327 (53.8%), 1329 (15.06%),
1321 (13.7%), 1320 (13.4), 1318 (10.0), 1318 (6.2), 1330 (5.0)
Calculated value of the molecular weight of the copper

complex (binuclear complex): 1324.74

<Example 1>
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Yield: 61.9% cis formratio: 87.6% optical purity of cis form 92.9%e.e.
<Production Exanple 6 of optically active am noal cohol > A 200 nmL
round- bottom four-neck flask equi pped with a Dinroth condenser with a
nitrogen introducing tube attached thereto, a thernoneter, a magnetic
rotator and a dropping funnel was heated under reduced pressure, nitrogen
was then introduced into the flask, pressure in the flask was returned to
normal pressurg, gndsthe &d@sk, was ool gddixdeemiienpanatvgen Akter 1.12 g
of magnesi um and a m nor anmount of iodine were added to the flask, a smal
amount of ol-ut Hon, oht-ai hed e 12.00 g of
3,5-di-tgpg?ﬁu?érgr@ﬁo%gn;g%ecgﬁgqéé.%QHL of dehydrated tetrahydrofuran was
added dr i se. .The fl . . d,_iLt .was -conf.or _t.ha e i,gnard
reactionq§ﬁgﬁiAPtP§F§8%%$ﬁ§§§§E%§%? ?hghﬁg%aﬂh?ngqégﬁgt?gn%ﬁgg ggﬁgd
dropwi se_to the flask over .30 m nutes. The.resulti 1 xt.ure_wa fl uxed
for 1.5 HE&F&Y%AfPéPrPﬁénP&sﬁ?%%ﬁ&*%?éé%%ﬁﬁnﬁﬁx%ﬂFggﬁggégﬁb g§a§8ﬁ315c,
1.00 g of L-isol eucine ne%gél est er _hydr c%lﬁ@jd% was added. The resulting
mi xture wa®¥r iSyBESLE 1o 6PPPEHp EPAPEFE rarid St Hen “furt her refluxed for 2
hours. The resulting reaction m xture was cqoled to 0 to_5C. To . the

react i on lmegetog yner e tayded - MbsRicsense L1 -G Wl 6f RheRydByGL2<arrat ed
anmoni um chl oride solution, and further 15.0 nL of water. The resulting

m xture Was steisurléd nat ndGCufrer waG rmidiwsesd avd 1OXEr agnédawsehuBBo0 ni of
diethyl ether three times. The resulting organic |ayers were m xed, and
dried w tobvtarimedr bysmspdhan sid fatad, eAhtyér dsedparesakfadrd wasd mdmeved by
filtration, the resulting filtrate was concentrated. The resulting residue
was puri fli-edt iy xsi-3-oe tdgell -Colburte nehw aseidographyp esdylver 4.6 hours.

acet at e/ hexane=2/98-40/60) to obtain 0.5874 g of a yellow white crystal of
(2S, 39) T2readi@nkibrdin(iZtordl W tsthutdphenybre3foet Byl minpess asol .

1H NVR(300MHz, CDC13, TM5 standard) 8(ppm:7.49(2H,d),7.36(2H,d),7.25 to
7.19(211 g3 (sbilLthrs) Bt hlhopbiZ3(111 4t be344184, S) , 1. 31( 2H,

3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.
Yield: 80.8%, cis formratio: 83.5%, optical purity of cis form:

94.7% e.e.

<Production Example 2 of optically active aminoalcohol>

A 200 mL round-bottom four-neck flask equipped with a
Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, a magnetic rotator and a dropping funnel
was heated under reduced pressure, nitrogen was then introduced
into the flask, pressure in the flask was returned to normal
pressure, and the flask was cooled to room temperature. After
1.27 g of magnesium and a minor amount of iodine were added to
the flask, a small amount of a solution obtained by mixing 15.00

g of 3,5-di-tert-butylbromobenzene and 75.0 mL of dehydrated
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brs),1.28(1811,s),1.21(2H m,0.89(3H,d), 0.69 (311,t)

13C- NVR( 75MHz, CDC13, TMS st andar d) 8 (ppm: 150. 83, 150. 37, 147. 37, 144. 58,

121. 07, 120.96, 120.86, 120.42, 81.34, 63.02, 35.78, 35.66, 35.58, 32. 32,

32. 25, 23.63,
tetrahydrofuran was added dropwise. The flask was heated, and
it was confirmed that the Grignard reaction was initiated.
Thereafter, the remaining solution was added dropwise to the
flask over 30 minutes. The resulting mixture was refluxed for
1.5 hours. After the resulting reaction mixture was cooled to
-10°C, 1.11 g of L-valine methyl ester hydrochloride was added.
After the temperature of the resulting mixture was raised to
room temperature, the mixture was furtﬁer refluxed for 4 hours.
The resulting reaction mixture was cooled to 0 to 5°C. To the
reaction solution were added dropwise 45.0 mL of an aqueous
saturated ammonium chloride solution, and further 15.0 mL of
water. The resultingmixture was stirred at 20°C for 30 minutes.
The resulting mixture was extracted with 45.0 mL of diethyl
ether three times. The resulting organic layers were mixed,
and dried with anhydrous sodium sulfate. After sodium sulfate
was removed by filtration, the resulting filtrate was
concentrated. The resulting residue was purifiedbysilica gel
column chromatography (ethyl acetate/hexane=2/98~40/60) to
obtain 1.02 g of a colorless crystal of
(S)-2-amino-1,1-di (3, 5-di~-tert-butylphenyl)-3-methyl-1-buta
nol.
'H-NMR (300MHz, CDCls;, TMS standard)
8 (ppm): 7.54 (2H, d), 7.43 (2H, d), 7.28 to 7.24 (2H, m), 4.23
(1H, brs), 3.80 (1H, d), 1.77 (1H, m), 1.35 (18H, s), 1.33 (18H,

s), 1.32 (2H, s), 0.96 (3H, d), 0.87 (3H, d)
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19. 72, 13. 07 <Production Exanple 6 of optically active

sal i cyl i deneam noal cohol conpound> To a 50 nL round-bottom fl ask were
added 0.5546g of (2S,

3S)-2-amno-1, 1-di (3,5-di-tert-butyl phenyl)-3-nethyl-1-pent and, 0.1877 g
of 5-nitrosalicylal dehyde and 2.8 nL toluene. The resulting m xture was
stirred at 80C for 1 hour. The resulting m xture was cooled to room

t enper at df@-N@aRd (1 hemz coosend,r atver dndriadgduced pressure. To the resulting
resi due were added 7.0 nL of n-heptane and 0.5 nL of ethyl acetate. The

resul ting @ﬁpr%\w%ghegg@d@o 80C.4 gThesnegyl ting (sol ubhogowas cord ed to

20C, and t precipitate crysfa was 't aken olUt by fi'ltration.” The crystal

p ggg?a;ﬁugfz\f@%adre@dz@n%ez T£dY6ed 7 pressyr e3b038btai n0. 663809 of gp yel | ow

17.09

<Production Examples 2 of optically active
salicylideneaminoalcchol compound>

To a 50 mL round-bottom flask were added 0.9680 g of
(S)-2-amino-1,1-di(3,5-di-tert-butylphenyl)-3-methyl-1-buta
nol, 0.3316 g of 5-nitrosalicylaldehyde and 4.8 mL of toluene.
The resulting mixture was stirred at 80°C for 1 hour. The
resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the resulting residue
were added 8.0 mL of n-heptane and 1.5mL of ethyl acetate, and
the mixture was heated to 80°C. The resulting solution was
cooled to 20°C, and the precipitated crystal was taken out by
filtration. The crystal taken out was dried under reduced
pressure to obtain 1.0829 g of a yellow crystal of
(S)-N-(5-nitrosalicylidene)-~2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)—3—methyl—1—butanol.
'H-NMR (300MHz, CDCl;, TMS standard)
0 (ppm): 14.94 (1H, brs), 8.14 to 8.10 (1H, m), 7.98 (1H, d),
7.74 (1H, d4), 7.39 (3H, s), 7.28 to 7.22 (3H, m), 6.82 (1H, d),
3.98 (1H, d), 2.82 (1H, s), 2.29 (1H, m), 1.36 (18H, s), 1.20

(18H, s), 1.05 (3H, d), 0.96 (3H, d)
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(2S,3S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl)-3-ne
thyl- 1-pentanol. 1H NVR(300MHz, CDC13, TMS st andard)
6(ppm: 14.91(1H, brs),8.11 to 8.07(1H, M, 7.96 (1H d), 7.75 (1H d),7.35 to
7.33 (3H,M,7.26 to 7.21 (3H, m,6.78 (1H,
B3Cc-NMR (75MHz, CDCl;, TMS standard)
o (ppm): 174.50, 165.71, 151.31, 144.13, 143.17, 137.63, 130.29,
129.64, 121.95, 121.81, 121.18, 121.04, 115.70, 82.83, 80.07,

35.73, 35.62, 32.24, 32.10, 29.56, 23.42, 18.94

<Production Example 2 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.8001 g of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl)~-3-methyl-1-butanol, 0.2490 g of a copper (II) acetate
monohydrate and 50.0 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. After the resulting mixture was
cooled to room temperature, 0.50 mL of a methanol solution of
sodium methylate (sodium methylate content: 28% by weight) was
added. The resulting mixture was stirred at room temperature
for 30 minutes. The resulting reaction mixture was washed with
14.9 mL of water, and then dried with anhydrous sodium sulfate.
After sodium sulfate was removed by filtration, the resulting
filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in 3.0 mL of toluene at 80°C.
To the resulting solution was added dropwise 10.0 mL of
n-heptane. The resulting mixture was cooled to 20°C, and the
precipitated crystal was taken out by filtration. The crystal
taken out was washed with a mixed solution of 0.5 mL of toluene

and 1.5 mL of n-heptane, and then dried under reduced pressure
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d),

3.96 (1H, s), 2.77 (1H, s),1.94(1H ), 1.32(18H s), 1.29 (2H m,

to obtain 0.7544 g of a deep green crystal of a complex of

"(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty

lphenyl)-3-methyl-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1381 (100.0%), 1380 (99.1%), 1382
(84.3%), 1383 (64.7%), 1379 (57.4%), 1384 (49.9%), 1385 (25.0%),
1386 (3.5%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1380.85

<Example 2>

According to the same manner as in Example 1 except that
72.8 mg of the complex of
(S)—N—(5—nitrosalicylidene)—2—amino—1,l—di(3,5—di—tert—buty
lphenyl) -3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex was used in place of 69.7
mg of the complex of
(S) -N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl) -1-propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 67.1%, cis formratio: 90.6%, optical purity of cis form:

96.7% e.e.

<Reference Example 1>
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(18H,s), 0.94(3H d), 0.78 (3H t) 13C NMR (75MHz, CDC13, TMS standar d)

To a 50 mL round-bottom four-neck flask equipped with a
Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, amagnetic rotator and a dropping funnel
were added 4.89 g of (S)-2-aminocbutyric acid and 15.0 mL of
methanol. To the resulting mixture was added dropwise 6.77 g
of thionyl chloride at 35°C over 1 hour. The resulting mixture
was stirred for 3 hours. The resulting reaction mixture was
concentrated under reduced pressure, and 17.0 mL of toluene was
added to the resulting residue at room temperature. The
precipitated crystal was taken out by filtration. The crystal
taken out was washed with 10.0 mL of diethyl ether, and dried
under reduced pressure to obtain 7.12 g of a gray powder of
(S)-2-aminobutyric acid methyl ester chloride.

'H-NMR (300MHz, CD30D, TMS standard)

8 (ppm): 4.89 (3H, s), 4.05 (1H, t), 3.86 (3H, s), 1.99 (2H,
m), 1.06 (3H, t)

13C-NMR (75MHz, CD3OD, TMS standard)

0 (ppm): 170.22, 54.39, 52.90, 24.11, 8.84

<Production Example 3 of optically active aminoalcohol>
According to the same manner as in Production Example 2
of optically active amino alcohol except that the amount of
magnesium used was 1.40g and, 1.06 g of the (S)-2-aminobutyrid
acid methyl ester hydrochloride obtained in Reference Example

1 was used in place of 1.11 g of L-valine methyl ester
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8 (ppm: 173.76, 164.90, 150.62, 150.55, 143.36, 142.51, 136.94, 129.58,
128.93, 121.31, 121.07, 120. 60,

hydrochloride in Production Example 2 of optically active
aminoalcohol, 1.71 g of a white crystal of
(S)-2-amino-1,1-di (3, 5-di-tert-butylphenyl)-1-butanol was
obtained.

'H-NMR (300MHz, CDCl;, TMS standard)

S (ppm): 7.50 (2H, d), 7.38 (2H, d), 7.28 to 7.22 (2H, m), 4.12
(1H, brs), 3.79 to 3.75 (1H, m), 1.42 (2H, m), 1.34 (18H, s),
1.33 (2H, s), 1.29 (18H, s)

13C-NMR (75MHz, CDCls;, TMS standard)

& (ppm): 150.91, 150.43, 146.76, 144.44, 121.01, 120.82, 120.74,

120.53, 80.60, 60.30, 35.65, 35.58, 32.30, 32.26, 24.51, 12.55

<Production Example 3 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 1.62 g of
(S) -2-amino-1,1-di (3, 5-di-tert-butylphenyl)-1l-butanol,
0.5755 g of 5-nitrosalicylaldehyde and 8.1 mL of toluene. The
resulting mixture was stirred at 80°C for 1 hour. The resulting
mixture was cooled to room temperature, and then concentrated
under reduced pressure. To the resulting residue were added
16.0 mL of n-heptane and 3.0 mL of ethyl acetate, and the
resulting mixture was heated to 80°C. The resulting solution

was cooled to 20°C, and the precipitated crystal was taken out

by filtration. The crystal taken out was dried under reduced

pressure to obtain 1.22 g of a yellow crystal of
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120. 50, 114.98, 82.18, 79.76, 35.83,35.02,34.94, 31.53, 31.41, 24. 76, 18. 81,

12. 06 <Production Exanple 6 of asymmetric copper conplex> To a 100 nL
four-neck flask substituted with nitrogen were added 0.5255 g of
(23,35)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl) - 3-ne
thyl - 1-pentanol, 0.1600 g of a copper (ll)acetate nonohydrate and 32.0 niL
of tol uene. The resulting mxture was stirred at 80C for 1 hour. After the

resul tingg gBenY‘@§o§Q9i§9ﬂQeﬁ@§)mztgﬁpﬁbalMedl@BSQ ai-oeéra-pet panol
solution o ium et hyl ate (sodi um net hyl ate content: 28% by wei ght) was

added. Th éﬁ y ting,pLxtyre was stirred at roomtenperature for 30
m nut es. g% e resu ?%ng reaction mxture were added 170 nL of toluene and

9.6 nL o{ %%ﬂﬁ?] f\f tCe[ngtl rTrl\/fSngsta%ah IJda}yers were separated into the

organic Iayer a ‘aqueous |ayer e organic Iayer was dried with
anhydr ou sodlunrsulfate ter sqdi nrsu f S filtration,
t he resuStfREPrll%42ﬁ7 % fcen r&# @ rﬂ%h n& gg 3%5 %h
resultin reS| ue was d| solved jin 0 8 f t 2.0 m
of n- hep r &dded - dfopi & &%66%1 m es%ﬁ ng o‘igbt (%: @ ggur ting
m xture mas cooled to 20C. The precrpltated cr stfl &?é@ﬁ?ken o] t

filtrati 8n00ThEHcrsist di- SPakér - ot  was® Waldiféd i th 2 1561 ut of 1.0

nm. of toluene and 0.3 nlL of n-heptane, and dried under reduced pressure to
obtain 0.4879tg of a deep green crystal of a conplex of

13C-NMR (75MHz, CDClj;, TMS standard)
& (ppm): 173.89, 165.40, 151.28, 151.21, 143.77, 142.97, 137.82,
130.22, 129.53, 122.00, 121.85, 121.58, 121.33, 121.19, 115.74,

81.82, 77.74, 35.69, 35.62, 32.22, 32.11, 24.12, 12.24

<Production Example 3 of asymmetric copper complex>

To a 100 mL four—-neck flask substituted with nitrogen were
added 1.04 g of
(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-1-butanol, 0.2490 g of a copper (II) acetate
monohydrate and 66.0 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. After the resulting mixture was
cooled to room temperature, 0.67 mL of a methanol solution of
sodium methylate (sodium methylate content:28% by weight) was
added, and the resulting mixture was stirred at the same
temperature for 30 minutes. The resulting reaction mixture was
washed with 19.9 mL of water, and then dried with anhydrous

sodium sulfate. After sodium sulfate was removed by filtration,

93



(25,35)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3, 5-di -tertbutyl phenyl)-3-ne
t hyl -1 - pentanol and copper. M spectrum (FD-M5) mz: 1410 (100.0%, 1409
(94.49%, 1411 (60.1%,1408 (59.5%, 1407 (52.6%,1412 (19.9%, 1413 (18.5%,
1406 (10.5% Cal cul at ed val ue of the nol ecul ar wei ght of the copper
conpl ex (binuclear conplex): 1408.90 <Exanple 6> Accordi ng the sane
manner as in Exanple 1 except that 74.8 ng of the conpl ex of

(2S, 39) - Nye5r '&%@%@ k@ik&g%%%@aaﬁ&@gt%a%ééiu_(r?ae%-pédﬁléé& gggfxélsgh}@nyl) -3-ne

thyl-l-pentaﬁ%% nd Ccopper obtained in Production Exanple asynmmetric
copper cqnpl ex s. used i.n,_ place of 69.7 f ot | ex of o

(SN (SR PRl P B en el oo Ty el e s o P b s0°c,

| phenyl) - 1- prgpanol apd c r in Exanple,1l, a solution,containin

opt cal1 7sbiro 8 S E B BRRr Ry et L TR o b BB Boxyl at o
was obtained. Yield:. 51.3% cis formratio: 90.7%optical purity of cis
form 96589 ¢1en-<EkAgpresybting mixpuge Jua s CabRnk t4fhé sahst tGted with
nitrogen were added 74.8 ng_of the conplex of . ,
(25,38)-Ni@§imlF@6§§iFEVFF@%H€¥1§§§ﬁPH%QEFECEF%EFBPHPDteﬁ@HﬁFﬁWﬁﬁéﬁyl)-3-ne
thyl - 1- pent anol and copper obtained in Production Exanple 6 of asymetric
copper comeaxoul Bsriwvasher yébhoxpizesesayat 2oBurfRe,” 1k . FOLlgENSt hyl
acetate and 11.8 pL of phenyl hydrazine. After the resulting m xture was

adj ust ed aad 20C, m& 6l uthentebeai aed dbyied xindeu refupesf paepgure to

obtain 1.01 g of a deep green crystal of a complex of
- (8S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1353 (100.0%), 1352 (85.0%), 1354
(79.7%), 1351 (76.6%), 1355 (58.0%),»1350 (38.8%), 1356 (37.0%),
1357 (17.8%), 1358 (3.0%)
Calculated value of the molecular weight of the copper

complex (binuclear complex): 1352.79

<Example 3>

According to the same manner as in Example 1 except that
71.2 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di~-tert-buty
lphenyl)-1-butanol and copper obtained in Production Example
3 of asymmetric copper complex was used in place of 69.7 mg of
the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty

lphenyl)-1l-propanol and copper in Example 1, a solution
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di azoacetate and 1.8 nL of 1-acetoxy-3-nethyl-2-butene was added dropw se
to the mxture over 4.6 hours. The resulting m xture was further stirred
and held at 10C for 30 minutes to obtain a solution containing optically
active ethyl 3-acetoxy nethyl-2,2-dinethylcycl opropanecarboxYl ate. Yield:
69.0% cis formratio: 92.2% optical purity of cis form 98.5%e.e.

<Ref erence Exanple 2> To a 500 nmlL round-bottom four-neck flask

equi pped Wddy B DJratdy condenser v tdyini trogen introduci ng tube attached
thereto, a thernoneter, a magnetic rotator and a dropping funnel were added

25.25 g of_A4- yﬁjﬁ&ﬁ‘t S-Ai _td%rFF- . Qﬁﬂ%ﬁ%%m 50.0 of

dehydr atgjd aﬁ.iér:cet o@n]’hn%j'cﬁa. ee%séﬁll g xture Waga‘cooel ed to -41C, and
4.82 ¢ ofobGCO;A)Ipé/d wei ght sodi um hydri de was added at -40 to -50C. The

resul ting mXture was stirred at -402C for 2 hours to allowto react. To

the resulj.i regction m xture was agdded dropw se 7.60 nL of . hyl. iodide
at the saﬁfeewtq%wggrztﬁmcel.s #ﬂgmt ‘aggrgﬁofo caﬁE@HFfFX&%ﬂzﬁoﬁW@s

rai sed to 4C over 4.5 hours. The resulting reaction mxture was stirred at
room t enpet-atur® verni ght, and poured into 500 g of ice water. The
resulting mxture was extracted with 200 nL of ethyl acetate three tines.

The resulting organic |ayers were m xed, and dried wi th anhydrous nagnesi um
sul fate. After magnesiumsulfate was renoved by filtration, the resulting
filtrate YREOBHcE rEtasb tnderofr edidedh e sstiriare BiElyeasidaling resi due was
purified by silica gel colum chromatography (hexane) to obtain 25.30 g of
a col orl ess crystardifnddtwethexyals Sralingrats bot Yrodonbbenzenenp Purd ty

(GO : 99.9% GC-Ms nfz: 300, 298 (cal cul ated val ue of the nol ecul ar weight:
299. 25) of optically active aminoalcohol except that the amount of

magnesium used was 1.40 g, and 1.25 g of L-leucine methyl ester
hydrochloride was used in place of 1.11 g of L-valine methyl
ester hydrochloride in Production Example 2 of optically active
aminoalcohol, 1.74 g of a white crystal of
(S)-2-amino-1,1-di (3, 5-di~tert-butylphenyl)-4-methyl-1-pent
anol was obtained.

'H-NMR (300MHz, CDCls;, TMS standard)

0 (ppm): 7.47 (2H, d), 7.36 (2H, d), 7.24 to 7.19 (2H, m), 3.97
(1H, brs), 3.93 (1H, t), 1.54 (1H, m), 1.30 (20H, s), 1.29 (18H,
s), 1.17 (2H, m), 0.90 (3H, d), 0.86 (3H, d)

3C-NMR (75MHz, CDCl;, TMS standard)

d (ppm): 150.92, 150.40, 146.90, 144.30, 120.99, 120.75, 120.72,
120.55, 80.71, 56.15, 40.74, 35.65, 35.59, 32.30, 32.27, 26.19,

24.85, 22.42

<Production Example 4 of optically active
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<Pr oduction Exanple 7 of optically active am noal cohol > A 300 nL

- round-bottom four-neck flask equipped with a Dintroth condenser with a
nitrogen introducing tube attached thereto, a thernonmeter, a magnetic
rotator and a dropping funnel was heated under reduced pressure, nitrogen
was then introduced into the flask, pressure in the flask was returned to
normal pressure, and the flask was cooled to roomtenperature. After 1.99 g

of magnegiym-9ndyanBkRAOho8MBHAL1 Ok oingdiing>wer e added to the flask, a snall
amount of a solution obtained by m xing 25.30 g of

4-met hoxy- 3, 5-gi-Leed d@gg yé@ﬁ&ﬂp@@ﬁéﬁ}ﬂ?#ﬂ e fe 0 ik §F 1 drhiygir st ed

t et rahydrof uran was a ropw se. ask was heated, and it was
confirne hat _th i gnat d,reagti as.. L0k _7Th er.

i ni g Lor Gt OO ke Aduad dr Spa B8 ogar VBB RGl ot A/t esiR T ng

m xture was . refl d for 1.5 hours.. After, the resulting.r I 1 Xture
was cool 88°te6 210! 2.9 %j%ﬁi39%§i%%%%§i%§ﬂ%ﬁa%% §¥f5ﬁ§a§§§%F§§P§% was
added. The tenperature of the resulting mxture was rajsed to room

t enper at Ghe, r&AYLERBINIREGHECWHEST GFERERPr 8F1 BRed FOF % Mot s. e
resulting reaction mxture was cooled to O to 5C. To the reaction m xture
wer e addE8SHAEPWISEEFOL PRI ULe WEG R KAter 2Pl WRSHA S B8RP de
solution, and further 20.0 nL of water. The resulting m xture was stirred
at 20C f shed2canaghésatehe updsul tRAYCRPOXPELESHAS - exT? athdrFth- 7L 0 nlL of
diethyl ether three tinmes. The resulting organic |ayers were m xed, and
dri ed w rksadhpdreus sddedmléulf aleofAptdepseduandult 8t BLwas e&hidved by
filtration, the resulting filtrate was concentrated. The resulting residue
was puri bicedaby, sahidc@hgelresalliingc ht amatregwaghyiebetlylko 80°C. The

acet at e/ hexane=2/98-30/70) to obtain 3.32 g of a pale yellow solid of

(S) - 2- amirR@uicindl 6410REBaXYa3, 2odilctert- hory| pheaydie Spretipytatedut anol .
1H NVR ( 300VHz, 13, TMS st andard) (ppm: 7.49 (2H, s), 7.34 (2H, s),

4. 01 (1HcrRkstald. ¥8s (chhterbbs) b B 87 t3Hi0%)., BhéGrBHalsrakénddud ¥8H, s),
1.42 (18H, 's), 1.22 (2H, br.$), 0.94 (3H, d) 13C NWR (75MHz, CDC13, TMS
st andar dy,8 PR er 128ue8d JBE Le 1411142594 oE4lyd D10 3%yERa1124. 95,
of
(S) -N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)~-4-methyl-1l-pentanol.
'H-NMR (300MHz, CDCls, TMS standard)
& (ppm): 14.63 (1H, brs), 8.10 to 8.06 (1H, m), 7.93 (1H, d),
7.69 (1H, s), 7.36 to 7.32 (3H, m), 7.26 to 7.20 (3H, m), 6.75
(1H, d), 4.23 (1H, d4), 2.98 (1H, s), 1.82 (1H, m), 1.55 (Z2H,
m), 1.32 (18H, s), 1.18 (18H, s), 0.97 (3H, d), 0.87 (3H, d)
13C-NMR (75MHz, CDCls, TMS standard)
S (ppm): 174.34, 165.30, 151.33, 151.16, 143.81, 142.56, 137.62,
130.38, 129.59, 122.09, 121.94, 121.79, 121.44, 121.19, 115.58,

81.95, 73.64, 39.41, 35.71, 35.63, 32.23, 32.10, 25.77, 24.54,

22.02
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124.84, 79.58, 64.76, 53.42, 36.58, 36.50, 32.91, 21.75, 18.07 <Production
Exanple 7 of optically active salicylideneam noal cohol conpound> To
a 50 nL round-flask were added 3.32 g of

(S)-2-am no-1, 1-di (4-nmet hoxy- 3, 5-di -tert-butyl phenyl)-1-pro panol, 1. 0956
g of 5-nitrosalicyl al dehyde and 20. O nL of toluene. The resulting m xture
was stirred at 80C for 1 hour. The resulting m xture was cooled to room
tenperature, and then concentrated under reduced pressure. To the resulting
resi due were added 20.0 nL of n-heptane and 2.5 nL of ethyl acetate. The

resul ting ymure wes heated f o 80C, The resulding sokyhican vas cool ed to
tate al Was ta by fil

20C, and t'he precinpl crys en ou ration. The crysta

taken out vas yashed it gogFQgg*;cgﬁla“s-@%ﬁ%t@gﬁtgpgd%it%dnyegsgeﬁ%%ed

pressure to obt&n OW CFYS
(S)-N-(5-njtrosalicylidene)-2-am no-1, 1-di (4-net hoxy-3, 5-d
-tert - butdAgsiteny B2 @ Gopanol . 1H NVR( 300MHz, CDCL3, TMS st andar d)

(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-4-methyl-l-pentanol, 0.3932 g of a copper (II) acetate
monohydraﬁe and 78.5 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. After the resulting mixture was
cooled to room temperature, O.79’mL of a methanol solution of
sodium methylate (sodium methylate content: 28% by weight) was
added. The resulting mixture was stirred at room temperature
for 30 minutes. The resulting reaction mixture was washed with
23.6 mL of water, and dried with anhydrous sodium sulfate.
After sodium sulfate was removed by filtration, the resulting
filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in 4.7 mL of toluene at 80°C,
and 15.7 mL of n-heptane was added dropwise to the resulting
solution. The resulting mixture was cooled to 20°C, and the
precipitated crystal was taken out by filtration. The crystal
taken out was washed with a mixed solution of 0.8 mL of toluene
and 2.4 mL of n-heptane, and dried under reduced pressure to
obtain 1.29 g of a deep green crystal of a coﬁplex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-4-methyl-1-pentanol and copper.

MS spectrum (FD-MS) m/z: 1409 (100.0%), 1410 (92.7%), 1411
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§(ggn): 14.46 (1H, brs),8.11 to 8.06 (1H ), 7.99 (1H d), 7.79(1H d),

(62.9%), 1408 (60.5%), 1412 (49.2%), 1413 (19.8%), 1407 (8.0%),
1406 (0.9%)
Calculated value of the molecular weight of the copper

complex (binuclear complex):1408.90

<Example 4>

According to the same manner as in Example 1 except that
74.2 mg of the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl)-4-methyl-1l-pentanol and copper obtained in
Production Example 4 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-1l-propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 64.9%, cis formratio: 90.2%, optical purity of cis form:

92.0% e.e.

<Production Example 5 of optically active aminoalcohol>
According to the same manner as in Production Example 2

of.optically active aminoalcohol except that the amount of

magnesium used was 1.48 g, and 1.49 g of L-phenylalanine methyl

ester hydrochloride was used in place of 1.1123 g of L-valine
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(2H, s),

7.27 (2H, d), 6.74 (1H, d), 4.42 (1Hn), 3.68 (3H s),3.57

methyl ester hydrochloride, 1.18 g of a pale yellow crystal of

(S) -2-amino-1,1-di(3,5-di-tert-butylphenyl)-3-phenyl-1-prop

anol was obtained.

'H-NMR (300MHz, CDCl;, TMS standard)

& (ppm) : 7.54‘to 7.52 (4H, m), 7.33 to 7.17 (7H, m), 4.33 (1H,

s), 4.14 (1H, t), 2.65 to 2.64 (1H, m), 2.46 to 2.41 (1H, m),

1.33 (18H, s), 1.30 (18H, s), 1.27 (2H, s)

B3C-NMR (75MHz, CDCl;, TMS standard)

& (ppm): 150.35, 150.03, 145.99, 143.60, 140.45, 129.18, 128.64,
126.30, 120.41, 120.01, 119.82, 119.68, 79.32, 59.60, 37.15,

34.94, 34.71, 31.60, 31.58,

<Production Example 5 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 1.12 g of
(S)-2-amino-1,1-di (3, 5-di-tert-butylphenyl)-3-phenyl-1-prop
anol, 0.3579 g of 5-nitrosalicylaldehyde and 5.6 mL of toluene.
The resulting mixture was stirred at 80°C for 1 hour. The
resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the resulting residue
were added 7.0 mL of n-heptane and 0.5 mL of ethyl acetate, and
the resulting mixture was heated to 80°C. The resulting
solution was cooled to 20°C, and the precipitated crystal was
taken out by filtration. The crystal taken out was washed with

7.0 mL of n-heptane, and dried under reduced pressure to obtain
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(3H,s),3.24 (1H brs), 1.47 (3H, d), 1.42 (18H, s), 1.31 (18H, s) 13C NWR
(75MHz, CDC13, TMs standard) 8 (ppm: 173.98, 164.40, 159.40, 159. 29,

143. 82, 143.80, 138.34, 137.68, 137.52, 130.29, 129.55, 125.54, 125.41,
121.72, 115.74, 81.14, 69.75, 64.99, 64.93, 36.62, 36.55, 32.82, 32.70,

17. 02 <Production Exanple 7 of asymetric copper conpl ex> To a 300
mL four-neck flask substituted with nitrogen were added 2.86 g of

1.26 g of a yellow crystal of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-3-phenyl-1-propanol.

'H-NMR (300MHz, CDCl;, TMS standard)

8 (ppm): 14.75 (1H, brs), 8.11 to 8.07 (1H, m), 7.77 (1H, d),
7.54 (2H, d), 7.44 to 7.06 (10H, m), 6.82 (1H, d), 4.32 (1H,
d), 3.68 (1H, s), 3.24 to 3.02 (2H, m), 1.41 (18H, s), 1.24 (18H,
s)

13C-NMR (75MHz, CDCls, TMS standard)

d (ppm): 173.10, 165.38, 151.47, 151.34, 143.85, 143.08, 138.97,
138.09, 130.05, 129.89, 129.42, 127.51, 122.16, 121.88, 121.22,

121.16, 115.85, 81.59, 78.73, 38.09, 35.80, 35.66, 32.33, 32.15

<Production Example 5 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 1.02 g of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-phenyl-1l-propanol, 0.2958 g of a copper (II) acetate
monohydrate and 59.2 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. The resulting mixture was cooled
to room temperature, and 0.63 mL of amethanol solution of sodium
methylate (sodium methylate content: 28% by weight) was added.
The resulting mixture was stirred at room temperature for 30
minutes. The resulting reaction mixture was washed with 17.7

mlL of water, and then dried with anhydrous sodium sulfate.
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(S)-N-(5-nitrosalicylidene)-2-am no-1, 1-di (4-net hoxy-3, 5-d

-tert-butyl phenyl)-1-propanol, 0.8211 g of a copper (lIl) acetate
nonohydrate and 164.2 nlL of toluene. The resulting m xture was stirred at
80C for 1 hour. After the resulting m xture was cooled to roomtenperature,
1.70 nmL of a nethanol solution of sodium nethylate (sodi um nethyl ate
content: 28% by wei ght) was added. The resulting m xture was stirred at

' 00m t eNpRLALULE,] of 3 A AULES, LTNSEaSYL O AACL Ok Y XbuteraRs vashed

with 49 wat er, and t hen rled w th anhydr ous 'sodi um sui fate. After

Sodi um s Fa3E RO EAnRE SL L LALLRT bl hepULbENgell 1At €. 1as

concentr pressure resul ti resi due was di ssolved in
16. 4 nlL of tquene at 800 and 16.4 niL of h added wi se to
the resufESig [ESOUEFEHIUFHERT SERTANS EQeS\/{}é@ ?o\gaiae?% %%’&ghd t he
preC|p|tated crystal was taken out by tion st al ken out was
washed wfr %nﬂLonhﬁxﬁﬁBta%ﬁdW%ﬁ|%§é%%d£@”?%ﬁﬁ%ed)%% S§SF51 o"'dbt ai n
2.96 g of a deep green crystal of a conplex of

(S) - N- ( 5swilrtdoal-i cJhpdengylping rnbxnuaedwa %@h%@(yt% )¢, and the
-tert-butyl phenyl)-1-propanol and copper. Eectrun1 FD- Vb) niz 1443
(100. 0% pre4dpited egiFrysnad wyskagen, qwu@y( g2louptiona7 Ty cEosstatas)
(23.1%, 1448 (14.7%, 1441 (3.6% Cal cul at ed val ue of the

mol ecul artakeirghtitofias heasimbent@oﬁrpDeIRL (i nubkearEoNPR @I LU 3R8L
<Exanpl e 8> According to the same manner as in Exanple 1 except that
76.0 ngy afedureccpmpkexrefto obtain 0.9946 g of a deep green crystal of
(S)-N-(5-nitrosalicylidene)-2-am no-1, 1-di (4-net hoxy-3, 5-d

-tert - butylqhgnelk o propanol and copper obtained in Production Exanple 7
of asymretric copper conplex was used in place of 69.7 ng of the conplex of

(S) - N- (5- ) t-nes@d -t dtene)cy2- 11800 R ~kndin(c3,15-1didHt (&, t5-aldtrert -buty
| pheny1l) - 1 propanol and copper in Exanple 1, a solution containing

optically e et OBy ki g&ghylcyclopropanecarboxylate
was Obtalﬁg§;§§?e|dQ%%§%%96 cis forn1rat|o 8% optical purity of cis

form 89,Q%e & SRef@enes RapI@B> (100.0%), 1478 (81.6%), 1476
(46.8%), 1479 (42.2%), 1475 (27.0%), 1480 (10.4%)
Calculated value of the molecular weight of the copper

complex (binuclear complex): 1476.94

<Example 5>

According to the same manner as in Example 1 except that
77.7 mg of the complex of
(S) -N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-phenyl-1l-propanol and copper obtained in
Production Example 5 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S) -N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty

lphenyl)-1-propanol and copper in Example 1, a solution

101



To a 1000 nlL round-bottom four-neck flask equi pped with a D nroth condenser
with a nitrogen introducing tube attached thereto, a thernoneter, a
magneti c rotator and a dropping funnel were added 50.00 g of

4- hydr oxy- 3, 5-di -tert-butyl bronobenzene and 500.0 nlL of dehydrated

N, N- di et hyl f ormam de. The resulting m xture was cooled to -46C. To the

m xture was added 13.74 g of 60% by wei ght sodi um hydride at -40 to -50C

The resulting;mxture was 15t Lredat «+402C for 3 hours to allowto react.
To the ré%h@%ﬁﬁg%%eg Fion n&i?ﬁre mag added dropwi se 99.57 nL of n-butyl

| odi de aty Lhg SaR L AgReDaLULE ARG 1Le 1 LRYBBLALULS KAk AELr GaYl L1 NG

m xture Was rais 0C’over esulting reaction m xture was
stirred a troomtenperature overni ght, and poured into 1000 g of ice water.
The resulPBig i Xture was extracted with 400 ni of ethyl acetate three

times. The resulti or.gapi c | ayers re mxed and dried wth anhydrous
nmagnesi uﬁfllﬁ}ldf’a@i:: g%(f tcé% E%HP&’& ﬂ:fgeg?/\la?pﬁé e%u%§t¥io}ﬁ?lzi?i Sﬁ%‘t he

resulting filtrate was concentrated under reduced pressure. The resulting
resi due 9ursi-fi-ed by silica gel colum chronatography (hexane) to obtain
a crude product containing 4-n-butoxy-3,5-di-tert-butyl bronobenzene. The
resulting crude product was heated to 130C under reduced pressure to obtain
40.56 g of colorless oil-like 4-n-butoxy-3,5-di-tert-butyl bronobenzene.
Purity (QBrodeg: 9wnGEMBIHez 6 342 or34Caldal agitdived apdingé lePheRe nol ecul ar
wei ght: 341.33) 1H NWR (300MHz, CDC13, TMsS standard) 6 (ppm: 7.35 (2H, s),
3.70 (21-1, t)A 2086m2Hoump-bbtd®m( ZHurmpeck. 42a6k8equipppd 8199 @3H, t)
13C- NWR (75MHz, CDC13, TMS standard) 8 (ppm: 158.09, 146.68, 130. 33,
116. 84, TARHtIBGoiben3Rr58;ith a nitrogen introducing tube attached

thereto, a thermometer, amagnetic rotator and a dropping funnel

was heated under reduced pressure, nitrogen was then introduced

into the flask, pressure in the flask was returned to normal

pressure, and the flask was cooled to room temperature. After

1.12 g of magnesium and a minor amount of iodine were added to

the flask, a small amount of a solution obtained by mixing 12.00

g of 3,5-di-tert-butylbromobenzene and 60.0 mL of dehydrated

tetrahydrofuran was added dropwise. The flask was heated, it

was conformed that the Grignard reaction was initiated.

Thereafter, the remaining solution was added dropwise to the

flask over 30 minutes. The resulting mixture was refluxed for

1.5 hours. After the resulting reaction mixture was cooled to

-15°C, 1.00 g of L-isoleucine methyl ester hydrochloride was

added. The resulting mixture was raised to room temperature

and then further refluxed for 2 hours. The resulting reaction

mixture was coocled to 0 to 5°C. To the reaction mixture were
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32.36, 19.75, 14.86 <Production Exanple 8 of optically active am noal cohol >
A 300 nmL round-bottom four-neck flask equi pped with a Di nroth condenser
with a nitrogen introducing tube attached thereto, a thernoneter, a
magneti c rotator and a dropping funnel was heat edunderreducedpressure,
nitrogen was then introduced into the flask, pressure in the flask was
returned to normal pressure, and the flask was cooled to roomtenperature.
After 1.3 of magnesi and ' £ iadl o the
fl ask,  atSABFR Ot o B hop beP o SEE oy Ny "By e e o G6R g et
4-n-butoxy-3, 5-di-tert-butylb benzene _and 100, f_.
tetrahyd§8ﬂHFéﬁnma%n%dH€35§FbB&F@é&ﬂfﬁgwﬁﬁggk mgggﬁg%?géfggﬂég%?hags
confirmed that the Grignard reaction was initiated. Thgreagtg{ (}hﬁ

resul ti ngasobtirordvals 288eforr dhiide tefer 208 Ahhtesed et eSu% Mg

m xture was refluxed for 1.5 hours. After the resulting reaction m xture
was cool ed diethndicethegithyast tings anithe %?H}Flggtoéfrgaﬁ‘&rjo%ﬁ]b? M&E was
added. The tenperature of the resulting m xture was raised to roQm

t enper at urigedanant hér hec tvire) wad vidnomse pofdpmukeli 6% - 3 Adifs Sofpam
resulting reaction mxture was cooled to 0 to 5C. To the reaction mxture
wer e addedildnapwivae HEnOved of fadtaatdous Sheurasedt brarddiliiadf veisde
solution, and further 20.0 nL of water. The resulting m xture was stirred
at 20C f Qonteniirdtttels, and mdulaciredresiAudtiad phrof ididyhyllecheelt hree
times. The resulting organic |layers were m xed, and dried w th anhydrous

sodi um sWdiak@. Afdcaiz terdiapnys Uldtate \sas taarm\nedc e =2i/98r-d4t0i/6h),) e
resulting filtrate was concentrated. The resulting residue was purified by

silica gelniGaliimn sehronplagr-aAR (Rt i e eitaldlexane=22/,98- 30/ 70) to
obtain 2.98 g of a pale yellow solid of

E%bﬁﬁ%&%ﬁa‘%‘k}?&n égg-ﬁﬁ-lﬁe-ﬂ@raw@mw&ﬂﬂwlsywy lopapeint 1H NVR
anol.
l4-NMR (300MHz, CDCl;, TMS standard)
& (ppm): 7.49 (2H, d), 7.36 (2H, d), 7.25 to 7.19 (2H, m), 4.30
(1H, brs), 3.73 (1H, d), 1.73 (1H, m), 1.34 (18H, s), 1.31 (2H,
brs), 1.28 (18H, s), 1.21 (2H, m), 0.89 (3H, d), 0.69 (3H, t)
13c_NMR (75MHz, CDCls, TMS standard)
§ (ppm): 150.83, 150.37, 147.37, 144.58, 121.07, 120.96, 120.86,

120.42, 81.34, 63.02, 35.78, 35.66, 35.58, 32.32, 32.25, 23.63,

19.72, 13.07

<Production Example 6 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 0.5546 g of (25,
358)-2-amino-1,1-di (3, 5-di-tert-butylphenyl)-3-methyl-1-pent

anol, 0.1877 g of 5-nitrosalicylaldehyde and 2.8 mL toluene.
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8 (ppm: 7.44 (2H, s), 7.30 (2H, s), 3.96 (1H, nm, 3.88 (1H, brs), 3.64
(4H, m, 1.81 (44, m, 1.42 (44, m, 1.39 (19H, s), 1.37 (191-1, s), 0.98
to 0.90 (9H, m C NWR (75MHz, CDC13, TMs standard) 8 (ppm: 157.15, 156. 85,
143. 39, 142.87, 140.79, 138.90, 125.05, 124.93, 79.61, 76.87, 76.83, 53.46,
36.62, 36.54, 32.88, 32.50, 19.80, 18.07, 14.90 <Production Exanple 8 of
optically active salicylideneam noal cohol conpound> To a 50 nL
round- botT om_f | azk \\er e .agdeg

! u

.93 g. o .
()% anthe- perat A R aLEsS: 522 st 850 SRRyt 2% opaksl, 0. 7539
g of 5-nitrosalievialdehude and bt h ehohokiupperatiee eanbt kRg,m xtur e

or hour. "Thé Tesul fing reaction m xture was cooled to

room t enper at , d trat d d - i
resi due ﬁé’P_&egRr‘igé&ae%o?E %Eer%rdru%ﬁ%ﬂg?%ﬁ%ﬁaéﬁ SO SRSt TR 2kl B e
resulting mxture was t to 80C, t | t] |.uti

o 20, TRE“PFOLTBI (-0t Bh F FSPAPLRGE THkén ohb By oLt T Gt e Thi Brystal -

taken out was dried under reduced pressure to obtain 2.33 g of a yellow
crystal oksul$)ing pSxhhreosasi kgt tedne) SL°6m nbra, R (H4ng selsky-°3, 5-d
i-tert-butyl phenyl)-1-propanol. 1H NVR(300MHz, CDC13, TM5 st andard)
was cooled to 20°C, and the precipitated crystal was taken out
by filtration. The crystal taken out was dried under reduced
pressure to obtain 0.6638 g of a yellow crystal of
(2S,38)-N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-
butylphenyl)-3-methyl-l-pentanol.
'H-NMR (300MHz, CDCl;, TMS standard)
5 (ppm): 14.91 (1H, brs), 8.11 to 8.07 (1H, m), 7.96 (1H, d),
7.75 (1H, d), 7.35 to 7.33 (3H, m), 7.26 to 7.21 (3H, m), 6.78
(1H, d), 3.96 (1H, s), 2.77 (14, s), 1.94 (1H, m), 1.32 (18H,
s), 1.29 (2H, m), 1.21 (18H, s), 0.94 (3H, d)y, 0.78 (3H, t)
13C-NMR (75MHz, CDCls;, TMS standard)
& (ppm): 173.76, 164.90, 150.62, 150.55, 143.36, 142.51, 136.94,
129.58, 128.93, 121.31, 121.07, 120.60, 120.50, 114.98, 82.18,

79.76, 35.83, 35.02, 34.94, 31.53, 31.41, 24.76, 18.81, 12.06

<Production Example 6 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.5255 g of
(2S,38) -N- (5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-

butylphenyl)-3-methyl-l-pentanol, 0.1600 g of a copper
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8(ppm: 14.51(1H, brs), 8.11 to 8.07 (1H m,7.96(1H d), 7.71(1H, s),7.35(2H,
s), 7.26 (21-1, s),6.74(1H d), 4.38 (1H m),3.69 to 3.47(4H m,
m, 1. 48(3H, d), 1. 41( 18H,

(I1)acetate monohydrate and 32.0 mL of toluene. The resulting
mixture was stirred at 80°C for 1 hour. After the resulting
mixture was cooled to room temperature, 0.32 mL of a methanol
solution of sodium methylate (sodium methylate content: 28% by
weight) was added. The resulting mixture was stirred at room
temperature for 30 minutes. To the resulting reaction mixture
were added 170 mL of toluene and 9.6 mL of water and, after
stirring, the layers were separated into the organic layer and
the aqueous layer. The organic layer was dried with anhydrous
sodium sulfate. After sodium sulfate was removed by filtration,
the resulting filtrate was concentrated under reduced pressure.
The resulting residue was dissolved in 8.0 mL of toluene at g0°cC.
After 2.0 mL of n-heptane was added dropwise to the resulting
solution, the resulting mixture was cooled to 20°C. The
precipitated crystal was taken out by filtration. The crystal
taken out was washed with a mixed solution of 1.0 mL of toluene
and 0.3 mL of n-heptane, and dried under reduced pressure to
obtain 0.4679 g of a deep green crystal of a complex of
(28,38)—N—(5—nitrosalicylidene)—2—amino—1,1—di(3,5—di—tert—
butylphenyl)-3-methyl-l-pentanocl and copper.
MS spectrum (FD-MS) m/z: 1410 (100.0%), 1409 (94.4%), 1411
(60.1%), 1408 (59.5%), 1407 (52.6%), 1412 (19.9%), 1413 (18.5%),
1406 (10.5%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1408.90
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3.19 s),
13C NWR

(1H, bra),1.88 to 1.76(4H, 1.29(18H,s),1.01lto 0.93 (6H m

<Example 6>

According the same manner as in Example 1 except that 74.8
mg of the complex of
(25,38)—N—(5¥nitrosalicylidene)—2—amino—1,l—di(3,5—di—tert—
butylphenyl)-3-methyl-1l-pentanol and copper obtained in
Production Example 6 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)—l—propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 51.3%, cis form ratio: 90.7% optical purity of cis form:

96.8% e.e.

<Example 7>

To a 25 ml Schlenk tube substituted with nitrogen were
added 74.8 mg of the complex of
(2S,3S8)-N- (5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-
butylphenyl)-3-methyl-l-pentanol and copper obtained in
Production Example 6 of asymmetric copper complex, 3.8 mL of
l-acetoxy-3-methyl-2-butene, 11.2 mL of ethyl acetate and 11.8
ul of phenylhydrazine. After the resulting mixture was

adjusted at 10°C, a solution obtained by mixing 1.14 g of ethyl
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(75MHz, CDOL3, TMS st andard) 6 (ppm: 174.16, 164. 39, 157.99, 157.88,
143.81, 143.75, 138.05, 137.60,

diazoacetate and 1.8 mlL of l-acetoxy-3-methyl-2-butene was
added dropwise to the mixture over 4.6 hours. The resulting
mixture was further stirred and held at 10°C for 30 minutes to
obtain a solution containing optically active ethyl 3-acetoxy
methyl-2,2-dimethylcyclopropanecarboxylate.

Yield: 69.0%, cis formratio: 92.2%, optical purity of cis form:

88.5% e.e.

<Reference Example 2>

To a 500 mL round-bottom four-neck flask equipped with
a Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, a magnetic rotator and a dropping funnel
were added 25.25 g of 4-hydroxy-3, 5-di-tert-butylbromobenzene
and 250.0 mL of dehydrated dimethylformamide. The resulting
mixture was cooled.to -41°C, and 4.82 g of 60% by weight sodium
hydride was added at -40 to -50°C. The resulting mixture was
stirred at -4042°C for 2 hours to allow to react. To the
resulting reaction mixture was added dropwise 7.60 mL of methyl
iodide at the same temperature. The temperature of the
resulting mixture was raised to 4°C over 4.5 hours. The
resulting reaction mixture was stirred at room temperature
overnight, and poured into 500 g of ice water. The resulting
mixture was extracted with 200 mL of ethyl acetate three times.
The resulting organic layers were mixed, and dried with

anhydrous magnesium sulfate. After magnesium sulfate was
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137. 26, 130.31, 129.54, 125.57, 125.40, 121.79, 115.65, 81.17,
77.15,69. 94, 36. 66, 36. 59, 32. 79, 32. 67, 32. 42, 19.78, 19.65, 16.99, 14.89

removed by filtration, the resulting filtrate was concentrated
under reduced pressure. The resulting residue was purified by
silica gel column chromatography (hexane) to obtain 25.30 g of
a colorless crystal of
4-methoxy-3,5-di-tert-butylbromobenzene.

Purity (GC): 99.9%

GC-MS m/z: 300, 298 (calculated value of the molecular weight:

299.25)

<Production Example 7 of optically active aminoalcohol>

A 300 ml round-bottom four-neck flask equipped with a
Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, a magnetic rotator and a dropping funnel
waéheatedunderreducedpressure,nitrogenwasthenintroduced
into the flask, pressure in the flask was returned to normal
pressure, and the flask was cooled to room temperature. After
1.99 g of magnesium and a minor amount of iodine were added to
the flask, a small amount of a solution obtained by mixing 25.30
g of 4-methoxy-3,5-di-tert-butylbromobenzene and 119.0 mL of
dehydrated tetrahydrofuran was added dropwise. The flask was
heated, and it was confirmed that the Grignard reaction was
initiated. Thereafter, the remaining solution was added
dropwise over 30 minutes. The resulting mixture was refluxed
for 1.5 hours. After the resulting reaction mixture was cooled

to -10°C, 1.45 g of L-alanine methyl ester hydrochloride was

108



<Production Exanple 8 of asymetric copper conpl ex> To a 100 niL
four-neck flask substituted with nitrogen were added 1.50 g of
(S)-N-(5-nitrosalicylidene)-2-am no-1, 1-di (4-n-but oxy-3, 5-d

i -tert-butyl phenyl)-1-propanol, 0.3826 g of a copper (Il) acetate
nmonohydrate and 76.5 nL of toluene. The resulting m xture was stirred at
80C for 1 hour. After the resulting m xture was cooled to room tenperature,

0.79 nL gfdaqmethrdalengitd e off srdiiguEiing at&t(sedianBidad abe
content: 28% by weight) was added. The resulting mxture was stirred at

room temgtﬁ@t Hf@ﬁpéegté‘@em DHLeShe THExEESUIFd NG 836 QR AT XIW e was washed

with 23.0 of water, and then dried wth anhydrous sodiumsulfate. After
sodi um sul fate s removed by filtration, the resulting, filgr oWas
concent r 3084 >und er%ﬁﬁﬁﬁ? T §§ﬁ%@9nTﬁéxF3§8IY?%dy¥%§%%&8 aaégg%ggolved in
11.0 nmL of t.oluene ,at 80C,. and 33.0 f._n- hept ane de ropw se to
the resulti T SERGETBR el U PP A RE OP A Bad o oE gt S6E=C0RG "t he
precipitated crystal was tak

en out b i]tration he .crystal. taken out was

Pahed work U8 SGER SBFORL HEnt anas L ARduan ¥t tnderd rRAIIEE pieds iTeSto obt o n
0.5797 g of a deep green crystal of a conE[ex of . _
(S) - N- (5vaiteresaf e ylasgdidyicpmani nee WaE o {8radimjt Ry 305-H minutes.
i-tert-butylphenél)-l-p(opanol and copper. M spectrum (FD-Ms5): 1614
(100. 0% Theergsudgigey migtureovapypxtrecsedopicn) /016125 95, ddgthy7
(49.5%, 1616 (44.0%, 1618 (24.8%, 1610 (11.4%, 1609 (6.1%, 1608
(3.5%, gﬁmgr(ghg%@,tim@g.(jimﬁﬁresulting organic layers were mixed,

and dried with anhydrous sodium sulfate. After sodium sulfate

was removed by filtration, the resulting filtrate was

concentrated. The resulting residue was purifiedby silica gel

column chromatography (ethyl acetate/hexane=2/98~30/70) to

obtain 3.32 g of a pale yellow solid of

(S)-2-amino-1,1-di (4-methoxy-3, 5-di-tert-butylphenyl)-3-met

hyl-1l-butanol.

'H-NMR (300MHz, CDCls, TMS standard)

d (ppm): 7.49 (2H, s), 7.34 (2H, s), 4.01 (1H, m), 3.86 (1H,

brs), 3.67 (3H, s), 3.66 (3H, s), 1.44 (18H, s), 1.42 (18H, s),

1.22 (2H, br.s), 0.94 (3H, d)

13C-NMR (75MHz, CDCls, TMS standard)

d (ppm): 158.58, 158.29, 143.46, 142.94, 141.10, 139.19, 124.95,

124.84, 79.58, 64.76, 53.42, 36.58, 36.50, 32.91, 21.75, 18.07

<Production Example 7 of optically active

salicylideneaminoalcohol compound>
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Cal cul ated val ue of the nol ecul ar wei ght of the copper conplex (binuclear
conplex): 1613.16 <Exanple 9> According to the sanme nmanner as in
Exanpl e 1 except that 84.9 ng of the conpl ex of
(S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (4-n-but oxy-3, 5-d

i -tert-butyl phenyl)- 1-propanol and copper obtained in Production Exanple 8
of asymetric copper conplex was used in place of 69.7 ng of the conpl ex of

(S)-N-(5-nitrogal hegbi fenepuidarinexlvdrdi 634eqdiz- Ber y-baty
| phenyl) - 1- propanol and copper in Exanple 1, a solution containing

optical | y gebive ety 13acet axrmetiyt 2, 2ndidmthy gyaberngnanecaroxyl at e

was obtained. Yield: 73.1% cis formratio: 78.6% optical purity of cis

form 85F%g&ﬁ;el.§§§@§B%F§%Bgtﬁ8sg%ig%?a%d%ﬁyGEe%ﬁbb@pbnﬁHgft%qg%EEpUted

wi th nitrogen’were ad e conpfex
(S)-N-(5-nitrosalicylidene)-2-am no-1, 1-dj (3, 5-di.-tert - but

| pheny1) RSyt u?&ﬁ%ﬁlﬁh&aébﬁﬁéFrﬁﬁi%&hé@ ?n%ﬁFoaug?¥6n EX4ipl e 2 of
asymetric caqpper canplex, 17.1 of .triethoxyal um num 3.8 of

ot oxy SRR TR GO OGP Bhen A AT e SN RS Pesul ti ng
m xture was adjusted at 0C, and a_ sol uti on obtained bg mxing 1.14 g of
ethyl di &0&cstEed shandes TR PAEEFEXS- 3- hetHiA T2 Blit &he Thds AUsdded
dropwi se over 4.6 hours. The resulting m xture was stirred at 0OC for 30

m nut es tWershesicdedaZfelluitbonfconhaPhrig apdi ¢ab | YL 42k isfd ®l [pfAetate.

3-acet oxymef hyl- 2, 2- di met hyl cycl opr opanecar boxyl at e.
The resulting mixture was heated to 80°C. The resulting

solution was cooled to 20°C, and the precipitated crystal was
taken out by filtration. The crystal taken out was washed with
5.0 mL of n-hexane, and dried under reduced pressure to obtain
3.25 g of a yellow crystal of

(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3, 5-di
-tert-butylphenyl)-1l-propanol.

'H-NMR (300MHz, CDCl;, TMS standard)

8 (ppm): 14.46 (1H, brs), 8.11 to 8.06 (1H, m), 7.99 (1H, d),
7.79 (14, d), 7.36 (2H, s), 7.27 (2H, d), 6.74 (1H, d), 4.42
(1H, m), 3.68 (3H, s), 3.57 (3H, s), 3.24 (1H, brs), 1.47 (3H,
d), 1.42 (18H, s), 1.31 (18H, s)

3C-NMR (75MHz, CDCl;, TMS standard)

d (ppm): 173.98, 164.40, 159.40, 159.29, 143.82, 143.80, 138.34,
137.68, 137.52, 130.29, 129.55, 125.54, 125.41, 121.72, 115.74,

81.14, 69.75, 64.99, 64.93, 36.62, 36.55, 32.82, 32.70, 17.02

<Production Example 7 of asymmetric copper complex>
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Yield: 72.4% cis formratio: 91.4% optical purity of cis form 96.6%e.e.
<Exanple 11> To a 25 nL Schl enk tube substituted with nitrogen were
added 72.8 ng of the conpl ex of
(S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| pheny1l) - 3- et hyl - 1- but anol and copper obtained in Production Exanple 2 of
asymetric copper conplex, 29.8 ng of tetrai sopropoxytitanium 3.8 nL of

1- acet oxy- 3- met B 380 it £88r aNd- 1 k18 Sis @b s Phervd dwdiazi Neroddreweesul ting
m xture was adjusted at 10C, and a sol ution obtained by m xing 1.14 g of

et hyl di gag@ae@a}g% gngfl.8 mL of 1-acetoxy-3-nethyl-2-butene was added
dropwi se over 4.6 hours. The resulting m xture was stirred at 10C for 30

m nut es t,@,obht ai:n Ut i iy NisN i_cahly;agtiverathvh o_g;
5 ot oxy Ry 152 I A R Ao 557 opaREaarbatyl S Jror V88! Foiei s form
ratio: 90.9% ica urity of cis for 9%.e. < | e
To a 25 r‘rE%%ﬁggl%Iﬁ‘Pbﬁg‘y%&B TPEQPEY it Wr%%tﬁ;lo er?%wgr ?égg%é:d (%?8 ng of the
conplex of (S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
| pheny1) 5’“§-e%(53‘ftﬁyF“gj 9%%(9&&5@ ang &%gpér “@bf’g: fr&d IR Spr oﬁ]ﬁ%tf%ﬁu%h%l e 2 of
asymmetric copper conplex, 33.2 of tetrai sopropoxyzirconium. 3.8 nL of
1- acet oxPiZtpEehyks2 shitare atid89IC 8L9¥ L1 drophenyiiedr &Fien&eSPHé 1PEsul ti ng
m xture was adjusted at_ 10C, and a solution obtained by mxing 1.14 g of
et hyl di aisavecaresapdclie® . fom tegeedarldenet hy £-PL Kok e%éle\%@§n8&ded
dropwi se over 4.6 hours. The resulting mxture was stirred at 10C for 30
m nut es tseloBti@nnod swliutm owtbydegieni agdoprinsdiivl ade Foatenhy|28% by
3-acet oxymet hyl- 2, 2-di met hyl cycl opr opanecar boxyl ate. Yield: 69.7% cis form
rati o: 9vedYntoptasabdpedi t yTiof reissilftdmy md%xtB%e. eas stirred at room
temperature for 30 minutes. The resulting reactionmixture was
washed with 49.2 mlL of water, and then dried with anhydrous
sodium sulfate. After sodiumsulfate was removedby filtration,

the resulting filtrate was concentrated under reduced pressure.
The resulting residue was dissolved in 16.4 mL of toluene at
80°C, and 16.4 mL of n-heptane was added dropwise to the
resulting solution. The resulting mixture was cooled to 20°C,
and the precipitated crystal was taken out by filtration. The
crystal taken out was washed with 5.0 mL of hexane, and dried
under reduced pressure to obtain 2.96 g of a deep green crystal
of a complex of

(S)-N-(5-nitrosalicylidene)-2-amino-1,1~-di (4-methoxy-3,5-di
-tert-butylphenyl)-1l-propanol and copper.

MS spectrum (FD-MS) m/z: 1443 (100.0%), 1444 (95.6%), 1446
(86.8%), 1445 (82.2%), 1447 (73.0%), 1442 (23.1%), 1448 (14.7%),

1441 (3.6%)
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<Production Exanple 9 of optically active salicylideneam noal cohol
conpound> To a 50 nL round-bottom fl ask were added 0.8004 g of
(3)-2-am no-1, 1-di (3,5-di-tert-butyl phenyl)-3-nethyl-1-buta nol, 0.2703 g
of 3-nitrosalicyl al dehyde and 4.0 nL of toluene. The resulting m xture was
stirred at 80C for 1 hour. The resulting m xture was cooled to room
tenperature, and then concentrated under reduced pressure to obtain 0.89 ¢

of a yellow sobh@c@fiated value of the molecular weight of the copper
(S)-N-(3-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| pheny1l) - 3- y1-.1- but . .( 4 CDC13, TMS standard) 5 :
15. 21 (1ﬁ?’“{§5ﬁt§)@‘, ]@.]lf?‘%tl%%gj. 07 1H¥Rn) %Q(%Mggél(m s), 7.37 to 7.3)5 (3|(4|,Op2)),
7.24 to 7.10 (4H, m, 6.53 (1H t), 3.98 (1H, d), 2.79 (1H, brs), 2.26 (1H,
nm, 1.33 (18H, s), 1.16 (18H, s), 1.08 (3H, d), 0.93 (31-1, d) 13C NWR
(75ML-1 z, CDCl%j V6 standard) 8 (ppm: 165.98, 165.38, 151.40, 151. 32,
144,17, THEEP 2140, 72, 139.46, 133.14, 121.92, 121.02, 120.90, 120. 39,
113.70, 82.76, _79.30, 35,73, 35.61, 32.24, 32.05, 29.44, 23.4 8.97
<Pr oduct i on ExéﬁﬁpédQHSTt%§§ﬁﬁ§FWF%m8886€ra%dﬁb?§§9ple 1 exegp ﬁhﬁS L
four-neck flask substituted with nitrogen were added 0.86 g of

76.0 mg of the complex of

(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di (4-methoxy-3,5-di
-tert-butylphenyl)-1-propanol and copper obtained in
Production Example 7 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S)=N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5~-di-tert-buty
lphenyl)-1-propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.

Yield: 75.6%, cis form ratio: 80.8%, optical purity of cis form:

89.9% e.e.

<Reference Example 3>

To a 1000 mL round-bottom four-neck flask equipped with
a Dimroth condenser with a nitrogen introducing tube attached
thereto, a thermometer, a magnetic rotator and a dropping funnel
were added 50.00 g of 4-hydroxy-3,5-di-tert-butylbromobenzene

and 500.0 mL of dehydrated N,N-dimethylformamide. The

resulting mixture was cooled to -46°C. To themixture was added
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(3)-N-(3-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| phenyl) - 3-net hyl - 1- butanol, 0.2377 g of a copper (Il) acetate nonohydrate
and 48.0 nL of toluene. The resulting m xture was stirred at 80C for 1
~hour. After the resulting mxture was cooled to roomtenperature, 0.52 ni
of a nmethanol solution of sodium nethylate (sodi um nethylate content: 28%
by weight) was added. The resulting m xture was stirred at roomtenperature

for 30 miaubas, dhesheshy Liddtealdd i HXLUIR was espsdyhid, 14,3 . of

wat er, t he ried wth anhydrous sodirum sul fate. After sodiumsulfate
was renoved filtration, the re i _ A4 lHopa cancent rat under
reduced 5?55?%%@9 hé“r'ésu %Fn%t}%gé%dggmégh:|gs%?52%§F% 1.§thaégqtoluene
at 80C, and_ 7.0 nL of _n-heptane . ' s
col Ut on COTFR P ESul T e i e Vg > Roored Tar b “aad thes Brek/ b tat ed
crystal s taken qut fi.ltration. The crystal taken out was hed with
2.0 m og%nﬁheﬁﬁaﬁg¥r5%§t§9iéﬁ%&ﬁﬁeﬁtr&%ﬁbgémﬁrgggﬁﬁéaFgrgbt3?%“%3?894 g of
a deep green crystal of a conplex of , o
(5) - N ( 3LSIPESTHILEy [OEdERE) T2SHATHBI1MIXHILS, Badi Te&P¢d bl y10°C over
| pheny1l) - 3-met hy1- 1- but anol and copper. MS spectrum (FD-MS) m z: 1381
(100. 0% 4 19Pgs(-86TBey reqsdpingr oyt iangol tiesrogyas sigd {Em 2oy oomsgy
(40.19,1385 (29.2%, 1378 (9.9%, 1386 (8.8%9%, 1387 (5.9%, 1388 (1.2%,
1377 (1. tHmpel3taqe0oTeFnight, andapewred édbpal V@0 gfof peerim el alffei ght  of
t he copper conpl ex (binuclear conplex): 1380.85 <Exanple 13>
Accor di ngetsmltthens anixtveenee sasxtnaExanpieth €RCept ahattipAd 2raafadfe t he
conplex of (5)-N-(3-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty
| phenyl) 3t byhed- butlanak sand i egppeganit diayed si we R odued and Exdmsl e 9 of
asymmetric copper conplex was used in place of 69.7 ng of the conpl ex of
with anhydrous magnesium sulfate. After sodium sulfate was
removed by filtration, the resulting filtrate was concentrated
under reduced pressure. The resulting residue was purified by
silica gel column chromatography (hexane) to obtain a crude
product containing 4-n-butoxy-3,5-di-tert-butylbromobenzene.

The resulting crude product was heated to 130°C under reduced
pressure to obtain 40.56 g of colorless oil-like
4-n-butoxy-3,5-di-tert-butylbromobenzene.

Purity (GC): 99;9%

GC-MS m/z: 342, 340 (calculated value of the molecular weight:
341.33)

'H-NMR (300MHz, CDCl;, TMS standard)

& (ppm): 7.35 (2H, s), 3.70 (2H, t), 1.86 (2H, m), 1.45 (2H,
m), 1.42 (18H, s), 0.99 (3H, t)

13C-NMR (75MHz, CDCl;, TMS standard)

& (ppm): 158.09, 146.68, 130.33, 116.84, 77.37, 36.71, 32.38,
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(5)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| phenyl) - 1- propanol and copper in Exanple 1, a solution containing
optically active ethyl 3-acetoxynethyl-2, 2-dinethylcycl opropanecarboxyl ate
was obtained. Yield: 65.1% cis formration: 88.6% optical purity of cis
formratio: 93.6%.e. <Production Exanple 10 of optically active

sal i cyl i deneam noal cohol conpound> To a 50 nL round-bottom fl ask

vere added 68099 g:sof 14 g6

(S)-2-amno-1,1-di (3,5-di-tert-butyl phenyl)-3-nethyl-I|-buta nol, 0.3463 g
of 3,5-dinitrosalicylal dehyde and 4.0 nL of toluene. The resulting m xture
was stirred at 80C for 1 hour. The resulting m xture was cooled to room

tenperature, and.then_concentrate nder, -ce pr. he resulting
resi due %g gd%ﬁ%égnl gémﬁﬁgo% %fhggﬁénglé%dg%gg@ﬁLagiﬁg%ﬁgpﬁgéétate, and
the resulting m re_was heated to 80C. The resulting solution was cool ed
Lo 20C. and th8 pPUcib EREBE-EPYSPR SRS RN TR0 by ST PEFa FOR The
ke St S (0201401 15e0uged Rrestehy oRha n:R.3788 0 of 2

(S)-N-(3,5-dinitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl)-3-ne
t hy1- 1- bH&FEILO, 1HERFRICBEGRMz |2 CRELSt 1TNE tttiuard )2 dsepphyd Transd
(11-1,brs),8.94(114,d),8.13 (1H, d),

was heated under reduced pressure, nitrogen was then introduced

into the flask, pressure in the flask was returned to normal
pressure, and the flask was cooled to room temperature. After
1.34 g of magnesium and a minor amount of iodine were added to
the flask, a small amount of a solution obtained by mixing 20.00
g of 4-n-butoxy-3, 5—div—tert—butylbromobenzene and 100.0 mL of
"dehydrated tetrahydrofuran was added dropwise. The flask was
heated, and it was confirmed that the Grignard reaction was
initiated. Thereafter, the resulting solution was added
dropwise over 20 minutes. The resulting mixture was refluxed
for 1.5 hours. After the resulting reaction mixture was cooled
to -10°C, 1.01 g of L-alanine methyl ester hydrochloride was
added. The temperature of the resulting mixture was raised to
room temperéture, and the mixture was further refluxed for 3
hours. The resulting reaction mixture was cooled to 0 to 5°C.
To the reaction mixture were added dropwise 60.0 mL of an aqueous
saturated ammonium chloride solution, and further 20.0 mL of
water. The resultingmixture was stirred at 20°C for 15 minutes,

and extracted with 70.0 mL of diethyl ether three times. The
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7.70 (1H, d),7.41 (1H, d),7.31(21-1,d),7.23 to 7.20 (314, n), 4.17 (114,
d), 2.80 (1H, s), 2.35 (1H, n), 1.35 (18H, s), 1.16 (18H, s), 1.09 (3H, d),
1.02 (3H, d) CNWR (75MHz, CDC13, TMB standard)

resulting organic layers were mixed, and dried with anhydrous
sodium sulfate. After sodium sulfate was removedby filtration,
the resulting filtrate was concentrated. The resulting
residue was purified by silica gel column chromatography (ethyl
acetate/hexane=2/98~30/70) to obtain 2.98 g of a pale yellow
solid of
(S)-2-amino-1,1-di (4-n-butoxy-3, 5-di-tert-butylphenyl)-1-pr
opanol.

'H-NMR (300MHz, CDCls;, TMS standard)

6 (ppm): 7.44 (2H, s), 7.30 (24, s), 3.96 (1H, m), 3.88 (1H,
brs), 3.64 (4H, m), 1.81 (4H, m), 1.42 (4H, m), 1.39 (19H, s),
1.37 (19H, s), 0.98 to 0.90 (SH, m)

13C-NMR (75MHz, CDCl;, TMS standard)

é (ppm): 157.15, 156.85, 143.39, 142.87, 140.79, 138.90, 125.05,
124.93, 79.61, 76.87, 76.83, 53.46, 36.62, 36.54, 32.88, 32.50,

19.80, 18.07, 14.90

<Production Example 8 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 2.93 g of
(S)-2-amino-1,1-di (4-n-butoxy-3, 5-di-tert-butylphenyl)-1-pr
opanol, 0.7539 g of 5-nitrosalicylaldehyde and 14.6 mL of
toluene. The resulting mixture was stirred at 80°C for 1 hour.
The resulting reaction mixture was cooled to room temperature,

and concentrated under reduced pressure. To the resulting
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8 (ppm: 171.00, 166.15, 151.27, 151.10, 142.41, 141.07, 140.88, 135.96,
131.20, 128.55, 121.97, 120.22, 120.10, 116.76, 82.08, 76.80, 35.09, 34.99,
31.50, 31.32, 28.67, 22.64, 17.94 <Production Exanple 10 of asymmetric
copper conpl ex> To a 100 nL four-neck flask substituted with

ni trogen were added 0.3376 g of
(S)-N-(3,5-dinitrosalicylidene)-2-amno-1,1-di(3,5-di-tertbutyl phenyl)-3-ne
thyl-1-bytanghe 929804801 18.00RRELs( hlhepegahat anapnobydiabe ardy20.0 ni
of toluene. The resulting m xture was stirred at 80C for 1 hour. After the

resul ting mxture S cooled.to room.t a 0, 20 of t hanol
soIution%Sthggrunfﬁ%tﬁﬁf% el?%o%fﬁﬁ$ﬁ§?ﬁ§%a%%£§%%t%%tg&ggwfﬁéj&gfght) was
added. The resulting. m xture was stirred JLoom,t enperature for 30
ninutes.r?ﬁgﬁFé§§lF%&&t98§CWPSnCﬁP F&rgow2§ éﬁsﬁ%ﬁa ﬁﬁ?%ﬁ%?%ﬁ?%ﬁ wat er
and dried with _anhydrqus sodiumsylfate. After sodiuym.sulfate s _renoved
by fil tr&triyélrf,alt‘ﬁ%g r&sht PHg §Y [ Wi - c ORRB At ﬁﬁ%SP panesy
pressure. The resulting residue was dissolyeg %ﬁ 2.2 L fL t ol uene_at 80C,
and 9.0 RE16M WRERHESAECRAP RRIVIFUFBAR S 6- RS PEQUYET HGY SEVEERSNn. The
resulting mxture was cooled to 20C, and the precipitated crystal was taken
out by fielftration. The crystal taken out was washed with a m xed sol ution
of 0.2 nL of toluene and 0.6 nL of n-heptane, and dried under reduced
pressur e (50 -dbt(@-mif. 323l igydfi dgngeep —greaw -dnysdl (4o -Rugeml-ex o
(5)-N(3,5-dinitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl)-3-ne
t hyl - 1- but-drait -donud ydepperyl ) M8 -ppecamneh.( FD- MS) nmfz: 1471 (100.0%, 1473
(44.69%, 1470 (32.7%, 1472 (26.9%, 1474 (6.7%, 1469 (0.2%

Cal cul at éH-MmRue30bMihe apteeul EMS veeti gyidawd) t he copper conpl ex (binucl ear
conpl ex): 1470.85 <Exanple 14> According to the sane manner as in

Exanpl e § exggpt ihat17714, mrof, the cewpber7ofin, m), 7.96 (1H, d),
(5)-N(3,5-dinitrosalicylidene)-2-amno-1, 1-di (3,5-di-tertbutyl phenyl) - 3-ne

thyl - 1- but gnol (1and sgoppessobbai neg, i n, Psodeef i &N, Exampl e H0 Df, asysretric
copper conplex was used in place of 69.7 ng of the conpl ex of

(5) - N-(5-nigf rpsali cyd idene) 7 2-am B ;13J19i@§L5b95?§QEI8@%EN1.76j4H,
| phenyl) - 1- propanol and copper in anple 1, a solution containing

opticallynachivg qufiyl o3, ageuexyashivd; 2. 2: b meidiy] cyel oprepanseardoxyl ate
was obt ai néd.
(6H, m)
3C-NMR (75MHz, CDCls, TMS standard)
& (ppm): 174.16, 164.39, 157.99, 157.88, 143.81, 143.75, 138.05,
137.60, 137.26, 130.31, 129.54, 125.57, 125.40, 121.79, 115.65,
81.17, 77.15, 69.94, 36.66, 36.59, 32.79, 32.67, 32.42, 19.78,

19.65, 16.99, 14.89

<Production Example 8 of asymmetric copper complex>

To a 100 mL four—-neck flask substituted with nitrogen were
added 1.50 g of
(8) -N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-d

i-tert-butylphenyl)-1l-propanol, 0.3826 g of a copper (II)
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Yield: 63.1% cis formratio: 87.2% optical purity of cis form 93.6%.e.
<Production Exanple 11 of optically active salicylideneam noal cohol
conmpound> To a 50 nL round-bottom fl ask were added 0.8007 g of
(S)-2-amno-1,1-di (3,5-di-tert-butyl phenyl)-3-nethyl-1-buta nol, 0.4104 g
of 3-bronp-5-nitrosalicylal dehyde and 4.0 nL of toluene. The resulting

m xture was stirred at 80C for 1 hour. The resulting m xture was cooled to

room t enpel.aLULe AR h@gg C%@eﬁfer @t %@ wrdel heducedris esssieridg the
resul ting residue vverg ed 6.0 n- heptane and 2.5 nlL of ethyl

tat t h d [
e cool B8RO0 Sail LB pPRCERI T %rﬁa%?f;sbﬁg SRR ety e

o o 200 Grestal ke“rg%zc% LTS s g

(S)-N(3- brormSnltro alicyl 1, 3, 5-
ert - but yISoH&IW-PF- 3F st I %Eb}tyiﬁgﬁ ﬁ%ijEyg £ 6%&%““\?58 sté’ndard) 8

: 14 58 1H, brs), 8. 50( 1H, d 7.92 (1H
(ppm % was)added( hg resultf%g mlg%ure %Zs stirred at room

temperature for 30 minutes. The resulting reactionmixture was
washed with 23.0 mL of water, and then dried with anhydrous
sodium sulfate. After sodium sulfate was removedby filtration,
the resulting filtrate was concentrated under reduced pressure.
The resulting residue was dissolved in 11.0 mL of toluene at
80°C, and 33.0 mL of n-heptane was added dropwise to the
resulting solution. The resulting mixture was cooled to 20°C,
and the precipitated crystal was taken out by filtration. The
crystal taken out was washed with 5.0 mL of n-heptane, and dried
under reduced pressure to obtain 0.5797 g of a deep green crystal
of a complex of
(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3,5-d
i-tert-butylphenyl)-1l-propanol and copper.
MS spectrum (FD-MS): 1614 (100.0%), 1613 (99.8%), 1611 (91.7%),
1615 (90.0%), 1612 (75.1%), 1717 (49.5%), l6le (44.0%), 1lol8
(24.8%), 1610 (11.4%), 1609 (6.1%), 1608 (3.5%), 1619 (2.8%),
1607 (1.9%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1613.16
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(1H, d),

7.40 (1H,d),7.33 to 7.20 (5H, n), 4.08 (1H d), 2.81 (1H s),

<Example 9>

According to the same manner as in Example 1 except that
84.9 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (4-n-butoxy-3, 5-d
i-tert-butylphenyl)-1-propancl and copper obtained in
Production Example 8 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S)-N- (5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-1l-propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 73.1%, cis formratio: 78.6%, optical purity of cis form:

85.2% e.e.

<Example 10>

To a 25 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-methyl-1l-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 17.1 mg of
triethoxyaluminum, 3.8 mL of l-acetoxy-3-methyl-2-butene and
11.8 uL of phenylhydrazine. The resultingmixture was adjusted
at 0°C, and a solution obtained by mixing 1.14 g of ethyl

diazoacetate and 1.8 mL of l-acetoxy-3-methyl-2-butene was
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(1H, m, 1. 35(18H, s),1.15 (18H, s), 1.10 (3H d), 0.99 (31-i, d) 13C NWR
(75MHz, CDC13, TMS st andard)

added dropwise over 4.6 hours. The resulting mixture was
stirred at 0°C for 30 minutes to obtain a solution containing
optically active ethyl
3—acetoxymé£hyl—2,2—dimethylcyclopropanecarboxylate.

Yield: 72.4%, cis formratio: 91.4%, optical purity of cis form:

96.6% e.e.

<Example 11>

To a 25 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S)—N—(5—nitrosalicylidene)—2—amino—l,1—di(3,5—di—tért—buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 29.8 mg of
tetraisopropoxytitanium, 3.8 mL of
l-acetoxy-3-methyl-2-butene and 11.8 pL of phenylhydrazine.
The resulting mixture was adjusted at 10°C, and a solution
obtained by mixing 1.14 g of ethyl diazoacetate and 1.8 mL of
l-acetoxy-3-methyl-2-butene was added dropwise over 4.6 hours.
The resulting mixture was stirred at 10°C for 30 minutes to
obtain a solution containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.
Yield: 69.7%, cis formratio: 90.9%, optical purity of cis form:

97.9%e.e.

<Example 12>
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(ppm :

174.52,165. 82, 151.03, 150.89, 142.73, 141.53, 134.27, 132.16,

130. 86, 121. 70,

To a 25 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 33.2 mg of
tetraisopropoxyzirconium, 3.8 mL of
l-acetoxy-3-methyl-2-butene and 11.8 upL of phenylhydrazine.
The resulting mixture was adjusted at 10°C, and a solution
obtained by mixing 1.14 g of ethyl diazoacetate and 1.8 mL of
l-acetoxy-3-methyl-2-butene was added dropwise over 4.6 hours.
The resulting mixture was stirred at 10°C for 30 minutes to
obtain a solution containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.

Yield: 69.7%, cis formratio: 91.4%, optical purity of cis form:

97.5%e.e.

<Production Example 9 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 0.8004 g of
(S8)-2-amino-1,1-di (3, 5~-di-tert-butylphenyl)-3-methyl-1-buta
nol, 0.2703 g of 3-nitrosalicylaldehyde and 4.0 mL of toluene.
The resulting mixture was stirred at 80°C for 1 hour. The
resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure to obtain 0.89 g of a yellow

solid of
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121.69, 120.34, 120.17, 119.07, 111.74, 82.13,
76.52, 35. 07, 34. 95, 31. 53, 31. 33, 28. 68, 22. 66, 17. 91 <Production Exanple 11 of

asymretric copper conplex> To a 100 nL four-neck flask substituted
wi th nitrogen were added 0.4880 g of

(5)-N(3-bronp-5-nitrosalicylidene)-2-amno-1,1-di (3,5-di-t
ert-butyl phenyl)-3-nethyl-1-butanol, 0.1349 g of a copper (lI1) acetate
ronohy dr 4ise 8N4 26101020 daliene Phegiesuit 1ngisxtuee pas csbiked at

80C for er the'r uItlng m xture was cool ed to roomtenperature,

}gsE}t?Ldaﬁ$%$3¥ @ﬁé%g&%ngg %§a§gg]un1b|carbonate sol ution was added. The

i |rre roomtenperature for 30 mnutes. The
resul ting mxtur wa water, and then dried with
anhydr ous® sggﬁuﬁggﬁﬁﬁéteéggﬁﬁer %%mﬁ?ﬁé%&ﬁéale was

8 (ppm): 15.21 (1H, brs), 8.11 to 8.07 (1H, m), 7.62 (1H, s),
7.37 to 7.35 (3H, m), 7.24 to 7.10 (4H, m), 6.53 (1H, t), 3.98
(14, d), 2.79 (1H, brs), 2.26 (1H, m), 1.33 (18H, s), 1.16 (18H,
s), 1.08 (31, d), 0.93 (3H, d)

13c_NMR (75MHz, CDCls, TMS standard)

§ (ppm): 165.98, 165.38, 151.40, 151.32, 144.17, 143.04, 140.72,
139.46, 133.14, 121.92, 121.02, 120.90, 120.39, 113.70, 82.76,

79.30, 35.73, 35.61, 32.24, 32.05, 29.44, 23.43, 18.97

<Production Example 9 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.86 g of
(S)—N—(3—nitrosalicylidene)—2—amino—1,l—di(3,5—di—tert—buty
lphenyl)-3-methyl-1l-butanol, 0.2377 g of a copper (II) acetate
monohydrate and 48.0 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. After the resulting mixture was
cooled to room temperature, 0.52 mL of a methanol solution of
sodium methylate (sodium methylate content: 28% by weight) was
added. The resulting mixture was stirred at room temperature
for 30 minutes. The resulting reaction mixture was washed with
14.3 mL of water, and then dried with anhydrous sodium sulfate.

After sodium sulfate was removed by filtration, the resulting
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removed by filtration, the resulting filtrate was concentrated under
reduced pressure. The resulting residue was dissolved in 4.0 nL of tol uene
at 80C, and 7.0 nL of n-heptane was added dropwi se to the resulting
solution. The resulting m xture was cooled to 20C, and the precipitated
crystal was taken out by filtration. The crystal taken out was washed with
a mxed solution of 0.3 nL of toluene and 0.8 nL of n-heptane, and dried

under reduced. bressil 64,000t Al e & A8 G- Qiused een cipgtal of a
conplex of (S)-N-(3-brono-5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-t

ert-butyl phenyl) - 3- net.hyl-1- but.anal -an pper. r D: mz:
1538 (100- 092t %%ofe(%lz@/‘@/&“,aslgéésﬁ&i’.egv/@ ﬁi)sgii“%ﬁfs %%@%%?4%'%( %@%, 1536
(64.1%, 1537.(54..19 1543 (24.99, 3 6. 69 5 7,99 .
Cal cul at e%lnglaT U(Z "o#@fhen ?%%%T%rw?/\%iag%(?e(gf(ﬁ‘%?%&c@i)%p%? 45Cgf%)érrpﬁeesx/g](tbllnn%cl ear
conpl ex): 1538, 63 Exanple 15 . According to the sans panner as in
Exanpl e 15@Xeeb?l t hd B FF U} 180 M&tedfpliée groled to 20°C, and the
(S)-N-(3-bronp-5-nitrosalicylidene)-2-amno-1, 1-di (3, 5-di %
ert - but yI PFRAYRY LBE ¢/ QY ELE bR 8nict KHah @UCopBerl e st | ANPr ot Ed bn
Exanpl e 11 of asymmetric copper conplex was used in place of 69.7 ng of the
conpl ex ofak®y) Ny magi vassadi with defenl2o i HrRtans @3dsdgietetpddit y
| pheny1l) - 1- propanol and copper in Exanple 1, a solution containing
opti cal | yredu¢e raangurd doeobkginthy18 24 Z gifnetdpd e velespr 6pHAtaar®bxyl at e
was obt ai ned.

a complex of

(S) -N-(3-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty

lphenyl)-3-methyl-1-butanol and copper.

MS spectrum (FD-MS) m/z: 1381 (100.0%), 1379 (86.5%), 1382

(84.8%), 1380 (83.2%), 1383 (70.1%), 1384 (40.1%), 1385 (29.2%),

1378 (9.9%), 1386 (8.8%), 1387 (5.9%), 1388 (1.2%), 1377 (1.1%),

1376 (0.7%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1380.85

<Example 13>

According to the same manner as in Example 1 except that
72.7 mg of the complex of
(S)-N-(3-nitrosalicylidene)-2-amino-1,1-di (3, 5~-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 9 of asymmetric copper complex was used in place of 69.7
mg of the complex of

(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5~-di-tert-buty
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Yield: 71.0% cis formratio: 86.8% optical purity of cis form 94.2%.e.
<Production Exanple 12 of optically active salicylideneam noal cohol
conmpound > To a 50 nL round-bottom fl ask were added 0.9004 g of
(3)-2-amno-1, 1-di (3,5-di-tert-butyl phenyl)-3-nethyl-1-buta nol, 0.2550 g
of 3-fluorosalicylal dehyde and 4.5 nL of toluene. The resulting m xture was
stirred at 80C for 1 hour. The resulting m xture was cooled to room

t enper at yr %en@{lﬁ}d—tlgﬁﬂto%%%qntarn% e duuder; J educed Hressur @ eptain 0.93 g

of a yellows

(S)-N-(3-fluor.asalicylid -2-amno-1,1-di (3,5-di-tert-b

{gpgznziﬁ%{;{r‘?ﬁ%ﬁ i(%/pnt:f’tcganqg& %%e(@(iwl (, CDCI13, e[I'I\/B gt andard) 5 (ppm:
: rs), 7.8 1H d),. 7.42 (2H. d 7.30 to 7.02 (5H , 6.75

(), sty Syding e fobnie bl A B D) (3n T

1.32 (18H, s), 1.19 (18H, s), 1.02 (3H, d), 0.86 (31-1, d) 130-NWR (75MHz,
CDC13, TM®StidiRfard) 8 (ppm): 166.36, 166.32, 154.18, 152.92, 152.74,

150. 94, 150.92, 145.13, 143.81, 127.00, 126.95, 121.36, 121.28, 121.11,
120.58, MA@y 6219%3Kcisforogatirn588- oy At iwyl BErigy Af1Cci85%9 35, 58,
32.26, 32.12, 29.58, 23.45, 19.10 <Production Exanple 12 of asymmetric
copper comglliax> 93.6%e.€[o a 100 nL four-neck flask substituted with
nitrogen were added 0.89 g of

<Production Example 10 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 0.8009 g of
(S)-2-amino-1,1-di(3,5-di-tert-butylphenyl)-3-methyl-1-buta
nol, 0.3463 g of 3,5-dinitrosalicylaldehyde and 4.0 mL of
toluene. The resultingxnixture was stirred at 80°C for 1 hour.
The resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the resulting residue
were added 10.0 mL of n-heptane and 2.0 mL of ethyl acetate,
and the resulting mixture was heated to 80°C. The resulting
solution was cooled to 20°C, and the precipitated crystal was
taken out by filtration. The crystal taken out was dried under
reduced pressure to obtain 0.3766 g of a yellow crystal of
(S)-N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-
butylphenyl)-3-methyl-1-butanol.
'H-NMR (300MHz, CDCl;, TMS standard)
& (ppm): 14.39 (1H, brs), 8.94 (1H, d), 8.13 (1H, d), 7.70 (1H,

d), 7.41 (1H, 4), 7.31 (2H, d), 7.23 to 7.20 (3H, m), 4.17 (1H,
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(S)-N-(3-fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl phenyl) - 3- net hyl - 1- but anol , 0. 2601 gof a copper (Il) acetate nonohydrate
and 52.0 nL of toluene. The resultlng m xture was stirred at 80C for 1
hour. After the resulting m xture was cooled to roomtenperature, 0.57 niL
of a nmethanol solution of sodium nethylate (sodi um nethylate content: 28%
by weight) was added. The resulting nixture was stirred at room

t enper at ur.e for 3 ut es e resuliti g3 on X hed with
16.0 nL 6{ m&tgr Q% ?Lénzdg?e Ky %h agh Eghéo Un%gﬁffate V\%Hjter

sodium sul fate ﬁgs iltration, the resultlng filtrate was
corpgnt; ég) egﬁcggz :%g d%e to obtain 0.9709 g of a deep green
solid o

(5) - N(31?¢- ngséﬁ%%ﬁd%%%arz% Fg-2R9RIf)( 3, 5-di - tert - but
yl pheny1l) - 3- nethyl 1- but anol and copper. MsS spectrum (FD-M5S) mlz: 1327
(100. 0% 5 1806) ( 891690, 18681634.°9%2 13251 ¢ 84, A2 1BboL %6 - By A8,

(56.5% , 1330(45 4%, 1331(27.8%, 1332(14. 3/3 1333 (4. 2%, 1323 (3. 6%,
135.96, 131.20, 128.55, 121.97, 120.22, 120.10, 115.76, 82.08,

76.80, 35.09, 34.99, 31.50, 31.32, 28.67, 22.64, 17.94

<Production Example 10 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.3376 g of
(S) -N-(3,5-dinitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-
butylphenyl)-3-methyl-1l-butanol, 0.0980 g of a copper (II)
acetate monohydrate and 20.0 mL of toluene. The resulting
mixture was stirred at 80°C for 1 hour. After the resulting
mixture was cooled to room temperature, 0.20 mL of a methanol
solution of sodium methylate (sodium methylate content: 28% by
weilght) was added. The resulting mixture was stirred at room
temperature for 30 minutes. The resulting reactionmixture was
washed with 5.9 mL of water, and dried with anhydrous sodium
sulfate. After sodium sulfate was removed by filtration, the
resulting filtrate was concentrated under reduced pressure.
The resulting residue was dissolved in 2.5 mL of toluene at 80°C,

and 9.0 mL of n-heptane was added dropwise to the resulting

solution. The resulting mixture was cooled to 20°C, and the

precipitated crystal was taken out by filtration. The crystal
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1322 (1.9%, 1334 (1.5%,1335(1.2%, 1337 (0.9% Cal cul at ed val ue
of the nol ecul ar weight of the copper conplex (binuclear conplex): 1326.83
<Exanpl e 16> According to the sane manner as in Exanple 1 except that
69.8 ng of the conpl ex of
(5)-N-(3-fluorosalicylidene)-2-amno-1,1-di(3,5-di-tert-but

yl phenyl) - 3- net hyl- 1- but anol and copper obtained in Exanple 12 of

asymMmet riG 1 CoPPRE LARLEY WeR 1 PR 8 ni BRI 868uPLoRDH 0T8 A, JhecgarRLex Of

and 0.6 mL of n-heptane, and dried under reduced pressure to
obtain 0.3231 g of a deep green crystal of a complex of
(S)-N-(3,5-dinitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-
butylphenyl)-3-methyl-l-butanol and copper.
MS spectrum (FD-MS) m/z: 1471 (100.0%), 1473 (44.6%), 1470
(32.7%), 1472 (26.9%), 1474 (6.7%), 1469 (0.2%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1470.85

<Example 14>

According to the same manner as in Example 1 except that
77.4 mg of the complex of
(3) -N-(3,5-dinitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-
butylphenyl)-3-methyl-1l-butanol and copper obtained in
Production Example 10 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
iphenyl)—l—propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 63.1%, cis formratio: 87.2%, optical purity of cis form:

93.6%¢e.e.
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(5)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| phenyl) - 1- propanol and copper in Exanple 1, a solution containing
optically active ethyl 3-acetoxymethyl-2, 2-dinmethyl cycl opropanecar boxyl at e
was obtained. Yield: 16.6% cis formratio:82.9% optically purity of cis
form 82.8%.e. <Production Exanple 13 of optically active

salicyggdgneaninoalcohol conpound> To a 50 nL round-bottom fl ask
were added, 0390050 Plample 11 of optically acti
(S)-2-an1ng-?,g-g?%B,%§%P-?ert-%ut§ p %%yl -%?n%Y%yl-l-buta nol, 0.2906 g

of 3’5'dé;%EQ%?@@%&%X&?§9§T¥QEO?ngoﬁ éuﬁ?>°f toluene. The resulting m xture
or

was stirred a aos our. "The resul'ting m xture was cool ed to room

t enper at ur e, t concent rat ed_und reduced pres he- resultin
r esi Iclue was agﬁ%da 2&8 rp)ﬁ ]6?u1ﬁqTa1%%1f5%%, Fi%?]fo"\f\%%e bagd%ee%?(? fﬁt%gO(?_@ %O%C The :
resulting solution s.cqoled _tq,20C, and the precipiLtated crystal was

t aken ou Sbyzf?W%Pa¥?oﬁTg#ﬁg'éF %fE?rFQEBEYEﬁPgﬁégsgsfgatﬁﬁgé¥—?%ﬁﬁced
pressure to obtain 0.5560 g of a_yellow crystal _of

(3) - N-(3081di @1 4P baPicyrPaeney o2nakirR§211EY 4R {deBydp-argtd- 0 mL of

- but yl pheny1l) - 3- net hy1- 1- but anol . 1H NVR(300MHz, CDC13, TMS st andar d)
o( ppm : 180Y0¢hH, bri)e ZeA8(IHNS) n¥x40¢eal) sTiz0etoa7 805C(4ey 1 hour.

The resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the resulting residue
were added 6.0 mL of n-heptane and 2.5 mL of ethyl acetate. The '
resulting mixture was heated to 80°C. The resulting solution
was cooled to 20°C, and the precipitated crystal was taken out
by filtration. The crystal taken out was dried under reduced
pressure to obtain 0.5330 g of a yellow crystal of

(S) =N- (3-bromo-5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-t
ert-butylphenyl)-3-methyl-l-butanol.

'H-NMR (300MHz, CDCls, TMS standard)

& (ppm): 14.58 (1H, brs), 8.50 (1H, d), 7.92 (1H, d), 7.57 (1H,
dy, 7.40 (14, d), 7.33 to 7.20 (5H, m), 4.08 (1H, d), 2.81 (1H,
s), 2.31 (1H, m), 1.35 (18H, s), 1.15 (18H, s), 1.10 (3H, d),
0.99 (3H, d)

3C-NMR (75MHz, CDCl;, TMS standard)

S (ppm): 174.52, 165.82, 151.03, 150.89, 142.73, 141.53, 134.27,
132.16, 130.86, 121.70, 121.69, 120.34, 120.17, 119.07, 111.74,

82.13, 76.52, 35.07, 34.95, 31.53, 31.33, 28.68, 22.66, 17.91
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m, 6.91 to 6.84(1H, n), 6.52 to 6.48 (1H, m), 3.88 (1H, s), d), 0.99 2.60
(3H, (1H,s),2.23(1H d),0.86(3H, d)

<Production Example 11 of asymmetric copper complex>

To a 100 mL four-neck flask substituted withnitrogen were
added 0.4880 g of
(S)-N-(3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-t
ert-butylphenyl)-3-methyl-l-butanol, 0.1349 g of a copper (II)
acetate monohydrate and 27.0 mL of toluene. The resulting
mixture was stirred at 80°C for 1 hour. After the resulting
mixture was cooled to room temperature, 10 mL of a 5% by weight
aqueous sodium bicarbonate solution was added. The resulting
mixture was stirred at room temperature for 30 minutes. The
resulting mixture was washed with 8.1 mL of water, and thendried
with anhydrous sodium sulfate. After sodium sulfate was
removed by filtration, the resulting filtrate was concentrated
under reduced pressuré. The resulting residue was dissolved
in 4.0 mL of toluene at 80°C, and 7.0 mL of n-heptane was added
dropwise to the resulting solution. The resulting mixture was
cooled to 20°C, and the precipitated crystal was taken out by
filtration. The crystal taken out was washed with a mixed
solution of 0.3 mL of toluene and 0.8 mL of n-heptane, and dried
under reduced pressure to obtain 0.4798 g of a deep green crystal
of a complex of
(S)-N-(3-bromo-5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-t
ert-butylphenyl)-3-methyl-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1538 (100.0%), 1540 (94.9%), 1539

(91.8%), 1542 (73.8%), 1541 (68.5%), 1536 (64.1%), 1537 (54.1%),
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m, 1.32(18H, s),1.20 (18H C NWR (75MHz, 00013, TMS standard) 8 (ppm:
165. 27, 150.99, 148.91, 148.70, 144.96, 143.75, 121.46, 121.34, 121.15,
121.01, 111.75, 111.46, 108.56, 108.20, 107.91, 82.71, 82.56, 35.70, 35.59,
32.25, 32.12, 29.63, 23.45, 19.16 <Production Exanple 13 of asynmetric
copper conpl ex> To a 100 nL four-neck flask substituted with
nitrogen were added 0.5140 of

g
(5)-N-(3,5%-diflyorgsal icyli e)-2-ami:ng- 1,1.di(3,5-di-tert
-butKIghégﬂg)JgﬂngﬁaylJ%ééuﬁg%oﬁfgo.gggg 3qdﬁ°g(coppe: (F{) acetate
oo b e R2edeThoch o LB e Peg o L SHLLL N0 W S chbfeted

complex (binuclear complex): 1538.63

Example 15

%ccording'to the same manner as in Example 1 except that
81.0 mé‘of the complex of
(S)—N—(3—bromo—5—nitrosalicylidene)—2—amino—1,l—di(3,5—di—t
ert-butylphenyl)-3-methyl-1l-butanol and copper obtained in
Production Example 11 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S)—N—(5—nitrosalicylidene)—Z—amino—l,l—di(3,5—di—tert—buty
lphenyl)-1l-propanol and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2, 2-dimethylcyclopropanecarboxylate was
obtained.
Yield: 71.0%, cis formratio: 86.8%, optical purity of cis form:

94.2%e.e.

<Production Example 12 of optically active
salicylideneaminoalcohol compound >

To a 50 mL round-bottom flask were added 0.9004 g of
(S)-2-amino-1,1-di (3, 5~-di-tert-butylphenyl)-3-methyl-1-buta
nol, 0.2550 g of 3-fluorosalicylaldehyde and 4.5 mL of toluene.

The resulting mixture was stirred at 80°C for 1 hour. The
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m xture was cooled to roomtenperature, 10 nL of a 5% by wei ght aqueous
sodi um bi carbonat e sol uti on was added. The resulting m xture was stirred at
roomtenperature for 30 mnutes. The resulting m xture was washed with 9 .
7mL of water, and then dried with anhydrous sodium sulfate. After sodium
sul fate was renmoved by filtration, the resulting filtrate was concentrated
under reduced pressure to obtain 0.5768 g of a deep green solid of a

compl ex ol s 19)irlN s did hiser %ahle@jyltldi%%le %e@@e&%tlmﬂe dighd, Shdin-tert
- but yl phenyl) - 3- net hy1- 1- butanol and cop

st R a0 M SR B T
(2.1%, 1%7&(1]@ %@ 1359
(S)—N—(3—fluorosalicylidene)—2—amino—1,1—di(3,5—di—tert—but
ylphenyl)-3-methyl-1-butanol.
'H-NMR (300MHz, CDCl;, TMS standard)
0 (ppm): 13.94 (1H, brs), 7.84 (1H, d), 7.42 (2H, d), 7.30 to
7.02 (5H, m), 6.75 (1H, d), 6.66 to 6.59 (1H, m), 3.89 (1H, d),
2.66 (1H, s), 2.21 (1H, m), 1.32 (18H, s), 1.19 (18H, s), 1.02
(3H, d), 0.86 (3H, d)
3C-NMR (75MHz, CDCls, TMS standard)
O (ppm): 166.36, 166.32, 154.18, 152.92, 152.74, 150.94, 150.92,
145.13, 143.81, 127.00, 126.95, 121.36, 121.28, 121.11, 120.58,
120.52, 119.31, 119.08, 117.56, 117.47, 82.66, 82.11, 35.69,

35.58, 32.26, 32.12, 29.58, 23.45, 19.10

<Production Example 12 of asymmetric copper complex>

To a 100 mL four-neck flask substituted with nitrogen were
added 0.89 g of
(S)-N-(3-fluorosalicylidene)-2-amino-1,1-di (3,5-di-tert-but
ylphenyl)-3-methyl-1-butanol, 0.2601 g of a copper (II) acetate
monohydrate and 52.0 mL of toluene. The resulting mixture was
stirred at 80°C for 1 hour. After the resulting mixture was
cooled to room temperafure, 0.57 mL of a methanol solution of

sodium methylate (sodium methylate content: 28% by weight) was
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132 (1.049%, 1371 (0.1% Cal cul ated val ue of the nol ecul ar wei ght
of the copper conplex (binuclear conplex): 1362.81 <Exanple 17>

According to the sane manner as in Exanple 1 except that 71.7 ng of the
complex of (S)-N-(3,5-difluorosalicylidene)-2-amno-1,1-di(3,5-di-tert

- but yl pheny1l) - 3- net hyl - 1- but anol and copper obtained in Production Exanple
13 of asymmetric copper conplex was used in place of 69.7 ng of the conpl ex

o9 A AR Loy o0 ke, e dlaaSy el bipacure

| pheny1l) - a solution containing

optically actj thyl 3- t thyl-2, 2-di h I
Wb obt aiids VIS8, B KT Sl NGrH FACr ) CBe Ooe ot oal  Br T T o ol 6
form 93.0%.e. <Production Exanple,lévgf

optically active
sglicylidéhéhﬁ?ﬁﬂ%WéSﬁSh poGRgdrie Ji%bgghggrﬁﬁsr%% B S SR irask wer e
added 0. 8005 g of _ , .
(S) - 2- amifder, sodilpn, sulfateriadrePopRehhy) fa3lheehian1-Bir 5501890449 of
5- (net hoxycar bonyl ) sal i cyl al dehyde and 4.0 nlL of toluene. The resulting
m Xt ure Wdd tetaiter egsatc@iefgatpd under reduced pressure to obtain

0.9709 g of a deep green solid of a complex of
(S) -N-(3-fluorosalicylidene)-2-amino-1,1-di (3, 5-di-tert-but
ylphenyl)-3-methyl-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1327 (100.0%), 1326 (89.6%), 1328
(84.8%), 1325 (81.1%), 1329 (70.6%), 1324 (56.5%), 1330 (45.4%),
1331 (27.8%), 1332 (14.3%), 1333 (4.2%), 1323 (3.6%), 1322
(1.9%), 1334 (1.5%), 1335 (1.2%), 1337 (0.9%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1326.83

<Example 16>

According to the same manner as in Example 1 except that
69.8 mg of the complex of
(S)-N-(3-fluorosalicylidene)-2-amino-1,1-di (3,5-di-tert-but
ylphenyl)—3—methyl—1—butan§leﬂuicopperobtainedleExample12
of asymmetric copper complex was used in place of 69.7 mg of
the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl)-1-propanol and copper in Example 1, a solution

containing optically active ethyl
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hour. The resulting reaction m xture was cooled to roomtenperature, and
then concentrated under reduced pressure to obtain 0.9754 g of a yell ow
solid of (S)-N[5-(nmethoxycarbonyl)salicylidene]-2-amno-1,1-di(3,5-

di -tert-butyl phenyl) - 3-net hyl-1-butanol. 1H NVR (300MHz, CDCl3, TMS
standard) 8 (ppm: 14.29 (1H, brs) 7.93 to 7.87 (2H, m, 7.76 (1H, d),
7.40 (2H, d), 7.31 to 7.14 (4H, , 6.88 (1H, d), 3.87 (1H, d), 3.86 (3H

s), 2.72.(1H 3.( , 0.98
i1 ARy %36 e %?%ﬁ&f@@sa%an%wé%%ﬁés?ﬁ "B oo

168. 39, 1g7 17, 166.22, 150.97, 150.93, 144.89, 143.81, 134.92, 134.66,
121. 46, P9t23§°dro1.22) 120.13, 120.21, 118.89, 118..68, 118.12, 82.70,

82.12, 52.57, 35.69, 35.58, 32.25, .32. 29 29. % % 39 19.13 §Proguct|on
Exanpl e Y43 adyPmbétr iCd ScdPp8r Lo &= 2% OPTIFe LAY B THEYF 8dr Sadck f1 ask
substituted with nitrogen were added 0.9320 g of

(S) - N[ 5EemEv:h&yrS@pényl ) sal i cyl i dene] - 2-am no-1, 1-di (3, 5-

di -tert-butyl phenyl) - 3-net hyl-1-butanol, 0.2698 g of a copper (l1) acetate
nonohydrate and 54.0 nL of toluene. The resulting m xture was stirred at
80C for 1 hour. After the resulting reaction m xture was cooled to room

t enper at wber,0 LG triloro fE xanfeeh yi Iwsi fy et tdqed diys asddivigm bi car bonat e sol uti on
was added. The resulting mxture was stirred at roomtenperature for 30

m nut es. sH1a dyasiddraaghimodlvodholasovgshed>wi th 16.2 nL of water, and then
dried with anhydrous sodium sulfate. After sodiumsulfate was renoved by
filtration, thedg esulotimlg rbuhd-ae twas fdercewtrat eddeadér. 308duged fpr essur e.
The resulting residue was dissolved in 1.5 nL of toluene at 80C, and 7.0 nL

of n- hept@ne mas,added 1drapw ,$8-d16-tdve: st tghra 8ol B-nethylhe Htestd ti ng
m xture was cooled to 20C, and the precipitated crystal was taken out by

filtrationy The Logsilod aen out s sashed Niddnaidiiaed &6 ull ot of 0.5

mL of toluene and hept ane, and concentrated under reduced

pressure L9 obtain T%-e8§<§§u9t9£g %:488R H1EEMNs €15 @la 0B 08 GO &
The resulting mixture was cooled to room temperature, and then
concentrated under reduced pressure. To the resulting residue
was added 2.0 mL of n-heptane, followed by heating to 80°C. The
resulting solution was cooled to 20°C, and the precipitated
crystal was taken out by filtration. The crystal taken out was
dried under reduced pressure to obtain 0.5560 g of a yellow
crystal of
(S)—N—(3,5—difluorosalicylidene)—2—amino—1,l—di(3,5—di—tert
-butylphenyl)-3-methyl-1-butanol.
'H-NMR (300MHz, CDCl;, TMS standard)
& (ppm): 13.70 (1H, brs), 7.78 (1H, s), 7.40 (2H, d), 7.30 to
7.15 (4H, m), 6.91 to 6.84 (1H, m), 6.52 to 6.48 (1H, m), 3.88

(1, d), 2.60 (1H, s), 2.23 (1H, m), 1.32 (18H, s), 1.20 (18H,

s), 0.99 (3H, d), 0.86 (3H, d)
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(5)-N[5-(net hoxycar bonyl )salicylidene]-2-amno-1,1-di(3,5-

di -tert-butyl phenyl)-3-net hyl-1-butanol and copper. M spectrum ( FD- M5)
m z: 1407 (100.0%, 1405 (72.0%, 1408 (62.1%, 1406 (60.9%, 1409
(55.89%, 1410 (41.8%, 1411 (25.4%, 1412 (12.3%, 1413 (2.8%

Cal cul ated val ue of the nol ecul ar wei ght of the copper conpl ex (binuclear
conpl ex): 1406. 93 <Exanple 18> According to the sanme nmanner as in

Exanpl e 11sexgept (tBatiz69c8c Osthgtgmr@f@x of
(S)-N[5- (nethoxycarbonyl)sa |cyI|dene] -amno-1,1-di- (3,5

-di-tert h ) h 1 t @&nol, ,and co ro@btiain Py pducti o
Exanpl e f§%§¥h§s§g%%t%?cq§?pgéf %%%pfgklﬁggq&geg@?n gfé%g g% 6%@% pet gf ;hg

compl ex 0f o4 342 163~ Alc! rP?f"(5fy'l'l‘i’e%l),rpjlzﬂarﬂ610168156' (DA, i@?%?my

| phenyl) pi opanel ‘and copper’ in Exa ., ‘a“sol ution contalnlng

i cal l
wbs ot al Kol Y G100 Tof e P PaY mer At T o BUL 8 Dt Al Ruri g OF Lis

form 83.8%.e. <Exanple 19> To a 50 niL Schlenk t ube substltuted
with nitrogen were added 74.8 ng of the conpl ex of

<Production Example 13 of asymmetric copper complex>
To a 100 mL four-neck flask substitutedwith nitrogen were
added 0.5140 g of
(S)-N-(3,5-difluorosalicylidene)-2-amino-1,1-di(3,5-di-tert
-butylphenyl)-3-methyl-1-butanol, 0.1622 g of a copper (II)
acetate monohydrate and 32.4 mL of toluene. The resulting
mixture was stirred at 80°C for 1 hour. After the resulting
mixture was cooled to room temperature, 10 mL of a 5% by weight
aqueous sodium bicarbonate solution was added. The resulting
mixture was stirred at room temperature for 30 minutes. The
" resultingmixture was washed with 9.7mL of water, and then dried
with anhydrous sodium sulfate. After sodium sulfate was
removed by filtration, the resulting filtrate was concentrated
under reduced pressure to obtain 0.5768 g of a deep green solid
of a complex of
(S)-N-(3,5-difluorosalicylidene)~-2~-amino-1,1-di(3,5-di-tert
—-butylphenyl)-3-methyl-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1363 (100.0%), 1361 (81.0%), 1364
(79.1%), 1362 (75.9%), 1365 (65.0%), 1366 (43, 9%), 1367 (25.9%),

1368 (11.0%), 1360 (2.48%), 1369 (2.1%), 1370 (1.2%), 1359
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(2S,35)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3, 5-di -tertbutyl phenyl)-3-ne
t hyl - 1- pent anol and. copper obtained in Production Exanple 6 of asymetric
copper conmplex, 3.9 ng of l|ithium nethoxide, 3.8 nL of

1- acet oxy- 3-net hyl - 2-butene, 11.2 nL of ethyl acetate and 11.8 pL of

phenyl hydrazi ne. The resulting m xture was adjusted at 10C, and a solution
obtained by mxing 1.14 g of ethyl diazoacetate and 1.8 niL of

1- acet oxy13paehhyh=s31bypene)was added dropwi se over 4.6 hours. The
resulting mxture was stirred at 10C for 30 mnutes to obtain a solution

cont ai ni ng OptEQ%Ehx achi ¥€18LYF the molecular weight of the co per
3-acet oxynet hyl- ,Z-alnethylcyclopropanecarboxylate. Yield: 67.3% cis form

ratio = %gm$?%§pgghﬁﬁkg%ﬁﬁu%% 1%&)Qi%36§2%i93 form 98.5%e.e. <kExanple

20> enk tube substituted with nitrogen were added
72.8 nmg of the conpl ex of
(S)-N-(5-nitrosalicylidene)-2-amno-1,1-di (3,5-di-tert-buty
| phenyl) - 3- net yla_-butanol and copper obtained in Production Exanple 2 of
asymmet r i€ &r 1dénpl ex, 3.8 nL of 1-acetoxy-3-nethyl-2-butene, 11.2 ni
of ethyl acetate and 11.8 pL of phenyl hydrazine._ After ﬁhe resul ting
m xture was adpPGSPEEiRg 1OCNhe SSEICUFRBReELR 2 e 8 BYPrEx T i 4S04 TJ85F et hyl
- di azoacetate and 1.8 nlL of 1-acetoxy-3-nethyl-2-butene was added dropw se
over 4.6 7Rolr #9 Pie thes @omtdg3mioft ure was stirred at 10C for 30 nminutes to
obtain a solution containing optically active ethyl ‘ _
3- acet oxy(#e 132, 52-adifietcmplsaldlcopricisase cateoxylcatle 1 ~Alel 5 -PL 3% tcis form
ratio: 94.7% optical purity of cis form 98.8%.e. <Exanple 21>
-butylphenyl)-3-methyl-1-butanol and copper obtained in
Production Example 13 of asymmetric copper complex was used in
place of 69.7 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl)-1l-propanol and copper in Example 1, a solution
containing optically active ethyl
3—acetoxymethyl—2,2—dimethylcyclopropanecarboxylate was
obtained.

Yield: 28.8%, cis formratio: 88.0%, optical purity of cis form:

93.0%e.e.

<Production Example 14 of optically active
salicylideneaminoalcohol compound>

To a 50 mL round-bottom flask were added 0.8005 g of
(S)-2-amino-1,1-di (3,5~-di-tert-butylphenyl)-3-methyl-1-buta
nol, 0.2944 g of 5- (methoxycarbonyl)salicylaldehyde and 4.0 mL

of toluene. The resulting mixture was stirred at 80°C for 1
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To a 50 nL Schl enk tube substituted with nitrogen were added 72.8 ng of the
conplex of (5)-N-(5-nitrosalicylidene)-2-amno-1,1-di(3,5-di-tert-buty

| phenyl) - 3- net hyl - 1- but anol and copper obtained in Production Exanple 2 of
asynmmetric copper conplex, 8.0 nL of 1-acetoxy-3-nethyl-2-butene and 11.8
pL of phenyl hydrazine. After the resulting m xture was adjusted at 10C, a
solution obtained by mxing 1.14 g of ethyl diazoacetate and 1.8 niL of

1- acet OXy;RdTEt Bk~ 22BUt @R VRS s2dded driaRwWreevaketodl1Bdhedr goohhe
resulting mxture was stirréd at 10C for 30 mnutes to obtain a solution

Containi%%ﬂﬁ§f§¥ﬂﬂ§ aAld LRt B¥hcentrated under reduced pressure

to
3-acet oxynethyl- 2, 2-di met hyl cycl opropanecar boxyl ate. Yield: 80.3% cis form

ratio: 90 Zg/%(lr?lg}%legcgéu%gﬁ%%/aegj%qﬁ” Léﬁ({ﬂd 9% 2%. e. <Exanple 22> To a

25 L Sctﬁben rogen were added 72.8 ng of the
conpl ex of . (Q)-N(p-nitrosalicylidene)-2-amno-1,1-di(3, 5 di-t.erf-buty
Iphenyl)-gss-)rr'j{ h&-%%noﬁoqa%%@gp%agleaﬁ%ed] i2r1; rlondjugt’ﬁon&JE{(%{rrE'gl e 2 of
asynmetric copper. conplex, 4.0 f lithi um net hoxide, 3.8 nL of
1- acet oxy33- %Sﬁqtzilﬁmeéﬁé“a—n%’r}gﬁt?@’]pﬂ%u% 1 hydrazine. After the
resulting m xture was adjusted at 10C, a sqlution obtained by mxing 1.14 g
of ethyl Hr¥EadsPEzan§PEL8: nTMef St2BEREBXY- 3- net hyl - 2- but ene was added
dropwi se over 4.6 hours. The resulting m xture was stirred at 10C for 30
m nut es téo (eipmai:n14.861 ut Honbreht ai n? hg-@pt-iSal (2§, aed i vé. ébhylH, d),
3-acet oxynet hyl- 2, 2-di et hyl cycl opr opanecar boxyl ate. Yield: 72.5% cis form
ratio: 90 484 (@ptidal Ppudltoye df 1di $4fipormm, 6.88 (1H, d), 3.87 (1H, d),

3.86 (3H, s), 2.72 (1H, s), 2.23 (1H, m), 1.32 (18H, s), 1.20

(18H, s) , 0.98 (3H, d), 0.87 (3H, d)

3C-NMR (75MHz, CDClz, TMS standard)

S (ppm): 168.39, 167.17, 166.22, 150.97, 150.93, 144.89, 143.81,

134.92, 134.66, 121.46, 121.39, 121.22, 120.13, 120.21, 118.89,

118.68, 118.12, 82.70, 82.12, 52.57, 35.69, 35.58, 32.25, 32.12,

29.68, 23.39, 19.13

<Production Example 14 of asymmetric copper complex>

To a 100 mL four-neck flask substituted withnitrogen were
added 0.9320 g of
(S)-N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di(3,5-
di-tert-butylphenyl)-3-methyl-1l-butanol, 0.2698 g of a copper
(II) acetate monohydrate and 54.0 mL of toluene. The resulting
mixture was stirred at 80°C for 1 hour. After the resulting
reaction mixture was cooled to room temperature, 10 mL of a 5%

by weight aqueous sodium bicarbonate solution was added. The

134



97.2%.e. <Exanple 23> To a 25 nL Schl enk tube substituted with
nitrogen were added 72.8 ng of the conpl ex of
(S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (3,5-di-tert-buty

| pheny1) - 3- et hy1- 1- but anol and copper obtained in Production Exanple 2 of
asymmetric copper conplex, 15.1 ng of triethoxyborane, 3.8 nL of

1- acet oxy- 3-net hyl - 2- butene and 11.8 uL of phenyl hydrazine. After the

resul ti nge@tunhg st ek uskes atr P&t ot shpenaehtaimeds bimxierg 1. 14 g
of ethyl diazoacetate and 1.8 nL of 1-acetoxy-3-nethyl-2-butene was added

dr opwi se pQvere gy Br NOYLS (e 8sYldmg Ik Xhure MRS, St Lhked, aancl%emr 30
m nutes to obtaln a Solution contalnlng optically active et h yl

3- acet oxythyds 2 2RI eyl o opapecar DA Al goaYLl dh fedtiacel s form

ratio: purlty of cIs rm 97.5%.e. <Exa To
a 50 nL Schlenk tu |tut mnth iir f the
conpl ex &f™ F§ qg ff?osa [ Fﬁﬁ%ng$: gi%ﬁﬁ&@%%%x%gggggggpigggg uty

| pheny1) - 3- ut anol and ai ned in Producti anpl e 2
asynnetrP@d@6p6§9u88 P&?SS§668 freﬁ. %%R%x@ﬁ%?4iﬁi“ﬁs ?gﬁﬁFé rr%and 15 3
pL of phenyl hydrazine. After the resulting mXxture was adjusted at 10C, a
sol uti onisbta ﬂ@dcﬁyt@ﬂ%ﬁﬁ@ 2t FOG opndt hyd i &foAckertenairs agldsd of
1-acet oxy- 3- met hyl - 2- but ene was added dropw se over 12.6 hours. The

resul ti nglrmwtl@teetmd@%tﬁersﬁlé&l@tg 301t 5P 30 ThHEEY LESNEHRRF WL #@Sut i on

containing optically active ethyl
3- acet oxywetleygl £2, 200 metriy [thyec bopcdpatetcachoxybapé. was taken out by

filtration. The crystal taken out was washed with a mixed
solution of 0.5 mL of toluene and 2.0 mL of n-heptane, and
concentrated under reduced pressure to obtain 0.8862 g of a deep
green cfystal of a complex of
(S)-N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di (3,5~
di-tert-butylphenyl)-3-methyl-1-butanol and copper.
MS spectrum (FD-MS) m/z: 1407 (100.0%), 1405 (72.0%), 1408
(62.1%), 1406 (60.9%), 1409 (55.8%), 1410 (41.8%), 1411 (25.4%),
1412 (12.3%), 1413 (2.8%)

Calculated value of the molecular weight of the copper

complex (binuclear complex): 1406.93

<Example 18>

According to the same manner as in Example 1 except that
69.8 mg of the complex of
(S)-N-[5- (methoxycarbonyl)salicylidene]-2-amino-1,1-di- (3,5

-di-tert-butylphenyl)-3-methyl-1l-butanol and copper obtained
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Yield: 89.7% cis fornratio: 93.5% optical purity of cis form 98. 1%. e.

| NDUSTRI AL APPLI CABI LI TY Since according to the present invention,
an optically active cycl opropanecarboxylic acid ester conpound can be
produced at a good cis formratio and a good optical purity, this is

I ndustrially advant ageous. CLAIMS 1. A process for producing an
optically active cycl opropanecarboxylic acid ester conpound represented by

the for mihap €44t cOHn (FRan@I2R3 4( ¥hes Sjnndr 1 Reoppdreachpl épveseNksdt he sane
meani ng as defined below), conprising reacting a diazoacetic acid ester
representied Ay dhe £f @omal a4 2 +NeCHERRRa&2): £
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3, 5-di-tert-buty
lphenyl)-1-propanel and copper in Example 1, a solution
containing optically active ethyl
3-acetoxymethyl-2, 2-dimethylcyclopropanecarboxylate was
obtained.

Yield: 20.1%, cis formratio: 80.8%, optical purity of cis form:

83.8%e.e.

<Example 19>

To a 50 mL Schlenk tube substituted with nitrogen were
added 74.8 mg of the complex of
(2S,38) -N- (5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-
butylphenyl)-3-methyl-l-pentanol and copper obtained in
Production Example 6 of asymmetric copper complex, 3.9 mg of
lithium methoxide, 3.8 mL of 1-acetoxy-3-methyl-2-butene, 11.2
mlL of ethyl acetate and 11.8 ulL of phenylhydrazine. The
resulting mixture was adjusted at 10°C, and a solution obtained
by mixing 1.14 g of ethyl diazoacetate and 1.8 mL of
l-acetoxy-3-methyl-2-butene was added dropwise over 4.6 hours.
The resulting mixture was stirred at 10°C for 30 minutes to
obtain a solution containing optically active ethyl
3-acetoxymethyl-2, 2-dimethylcyclopropanecarboxylate.

Yield: 67.3%, cis form ratio = 94.8%, optically purity of cis
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(wherein R5 represents an al kyl group having 1 to 15 carbon atons or an
aryl groypihaying 6 to 10 carbon atons) with a conpound represented by the
formula (3): CH3 (3) CH3CH2-0-- QA R (wherein R6 represents an al kyl
group having 1 to 15 carbon atonms, an aryl group having 6 to 10 carbon
atons or an aral kyl group having 7 to 20 carbon atons), in the presence of
an asymetric copper conplex obtained by reacting a copper conpound and an
optical | yy a6t ws sal i\ i deneam noal cohol conpound represented by the
formula (1): (whereinRl-represents an al kyl group having 1 to 4 carbon
atons, an aryl group having 6 to 10 carbon atons or an aral kyl group having
7 to 20 carbon atons, R2 represents a hydrogen atom an al kyl group having
l1to 4 cq&%gﬂ% tongx.or an al koxy group having 1 to 10 carbon atons, R3 and
R4 i ndependently represent a hydrogen atomor an el ectron mnthdramnng

0 o "o RSSO RATRASMREL 08, 50 BB O L

;ﬁgfg{n t e%gd%%r 6%%ﬁ8iﬁajhe(g%g%%gagggtg{g?ess according to claim]1,
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 3.8 mL of
l-acetoxy-3-methyl-2-butene, 11.2 mL of ethyl acetate and 11.8
pL of phenylhydrazine. After the resulting mixture was
adjusted at 10°C, a solution obtained by mixing 1.14 g of ethyl
diazoacetate and 1.8 mL of l-acetoxy-3-methyl-2-butene was
added dropwise over 4.6 hours. The resulting mixture was
stirred at 10°C for 30 minutes to obtain a solution containing
optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.
Yield: 71.3%, cis formratio: 94.7%, optical purity of cis form:

98.8%e.e.

<Exaﬁple 21>

To a 50 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl)-3-methyl-1l-butanol and copper obtained in Production

Example 2 of asymmetric copper complex, 8.0 mL of
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4. The production process according to claim1l, wherein R4 is a nitro

group. 5. The production process according to claim1, wherein R2
is a hydrogen atom 6. The production process according to claima1,
wherein R5 is an ethyl group, and R6 is a nethyl group. 7. The

production process according to claim1, wherein the reaction of the
di azoacetic acid ester represented by the formula (2) with the conpound

repr esentied day dxe 3‘—@femhg;q—(23buit%n@e@ﬁq@r mad g nit be phesgnesdehzankew s
aci d. 8. The production process according to claim7, wherein the

Lew s aciies %h@e&%lsgglrtglﬂﬁgﬂgx@ﬁ}%ﬂgage%u@e&gi51&"10°C, a solurhle

producti on process ac to claim1, erein the reaction of the

di azoacet] gaggliet 57 ﬁﬁxgﬁgrgg@tge%fb%twﬁ tonguhacteWitih 1 he gorround

represente or mu is perforned in the presence of a |ithium

d. . . ! . .
conpoun %i%ceto%ﬁﬁg%qégaiqyﬂyﬁﬂgén mwgggggﬁ%iéfgg&géggwkg'@['H@u%s.“here'n

the lithi conp it AT"um al koxi avi n car bon atons.
11. An asynmmetric copper, conpound obtai ned by re c%ing CO r _compound
and an o eca‘lﬂ%%éﬂ%é“%@@yl@c?eﬁ%ﬁﬁ?@gla%ﬁ@l 8c %oaﬁdmrlggf%eﬁ?ed by
the formul a
obtain a solution containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.

Yield: 80.3%, cis formratio: 90.2%, optical purity of cis form:

97.2%e.e.

<Example 22>

To a 25 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 4.0 mg of lithium
methoxide, 3.8 mL of l-acetoxy-3-methyl-2-butene and 11.8 uL
of phenylhydrazine. After the resulting mixture was adjusted
at 10°C, a solution obtained by mixing 1.14 g of ethyl
diazoacetate and 1.8 mL of l-acetoxy-3-methyl-2-butene was
added dropwise over 4.6 hours. The resulting mixture was
stirred at 10°C for 30 minutes to obtain a solution containing
optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.

Yield: 72.5%, cis formratio: 90.4%, optical purity of cis form:
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(wherein R4 is an alkyl group having 2 to 4 carbon atoms, an aryl group
having 6 to 10 carbon atons or an aral kyl group having 7 to 20 carbon
atons, R2 is a hydrogen atom an al kyl group having 1 to 4 carbon atons or
an al koxy group having 1 to 10 carbon atons, R3 and R4 i ndependently
represent a hydrogen atomor an electron w thdraw ng group, and *
represents an asymmetric center). 12. An optically active

salicyli @qn@g@ poal cohol conpound represented by the fornmula (1): CH3
H30-CGCH3 R2 CHG 3 O/ 0CH3(1) R3\ Pe /0H3

<Example 23>

To a 25 mL Schlenk tube substituted with nitrogen were
added 72.8 mg of the complex of
(S) -N- (5-nitrosalicylidene)-2-amino-1,1-di(3,5-di-tert-buty
lphenyl)-3-methyl-1-butanol and copper obtained in Production
Example 2 of asymmetric copper complex, 15.1 mg of
triethoxyborane, 3.8 mlL of l-acetoxy-3-methyl-2-butene and
11.8 uL of phenylhydrazine. After the resulting mixture was
adjusted at 10°C, a solution obtained by mixing 1.14 g of ethyl
diazoacetate and 1.8 mL of l-acetoxy-3-methyl-2-butene was
added dropwise over 4.6 hours. The resulting mixture was
stirred at 10°C for 30 minutes to obtain a solution containing
optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.
Yield: 71.1%, cis formratio: 90.5%, optical purity of cis form:

97.5%e.¢e.

<Example 24>

To a 50 mL Schlenk tube substituted with nitrogen were
added 94.5 mg of the complex of
(S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (3,5-di-tert-buty
lphenyl) -3-methyl-1-butanol and copper obtained in Production

Example 2 of asymmetric copper complex, 20.8 mL of
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OHCH3SCHC H3C--- \/C\cH3 CH3 R2 CH3 (wherein R - is an al kyl group
having 2 to 4 carbon atons, an aryl group having 6 to 10 carbon atons, or
an aral kyl group having 7 to 20 carbon atons, R2 is a hydrogen atom an
al kyl group having 1 to 4 carbon atons or an al koxy group having 1 to 10
carbon atons, R3 and R4 independently represent a hydrogen atom or an

el ectron withdrawi ng group, and * represents an asymretric center).

13. A nmi xtueetekyaszcistholrrapdtantr ans florm i af phthgahlydractnee
cycl opropanecar boxylic acid ester conpound represented by the fornula (4):

CH3 (4) arter +ROPRES(MPSHE AiRBuFEPKSSCAL USR8l kY| 1 @QUR RaviRdok to 15
carbon atons or an aryl group having 6 to 10 carbon atons, R6 represents an

al kyl grgup Jhavingy 11 0i A9 £35PY At @By 1881 85 ¥hcEEOER Hayin® Gt 0510
carbon atons or an aral kyl group having™7 to 20 carbon atons, and *

represents L CINAR EQQL%EEE wherein @y akb g, Ple LheCis & ansel ative
to the tgtggg8$§¥ﬂgEC|s #or m and the trans f%rn1§2 80% or nore.
The resulting mixture was stirred at 10°C for 30 minutes to
obtain a solution containing optically active ethyl
3-acetoxymethyl-2,2-dimethylcyclopropanecarboxylate.

Yield: 89.7%, cis form ratio: 93.5%, optical purity of cis form:

98.1%e.e.

INDUSTRIAL APPLICABILITY

Since according to the present invention, an optically
active cyclopropanecarboxylic acid ester compound can be
produced at a good cis form ratio and a good optical purity,

this is industrially advantageous.
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CLAIMS

1. A process for producing an optically active

cyclopropanecarboxylic acid ester compound represented by the

formula (4):

CH,
& 0
7 4
CHy Y CHm0—C_ (4)
R6

CO,R>
(wherein R®, R® and * each represents the same meaning as defined
below), comprising reacting a diazoacetic acid ester
represented by the formula (2):
N,CHCO,R® (2)
(wherein R® represents an alkyl group having 1 to 15 carbon atoms

or an aryl group having 6 to 10 carbon atoms) with a compound

represented by the formula (3):

CH,
— . o)
;>__—\\ _ __17 (3)
CH CH,~0—C_
R 6

(wherein R® represents an alkyl group having 1 to 15 carbon atoms,
an aryl group having 6 to 10 carbon atoms or an aralkyl group
having 7 to 20 carbon atoms), in the presence of an asymmetric
copper complex obtained by reacting a copper compound and an
optically active salicylideneaminoalcohol compound

represented by the formula (1):
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/

(whereianrepresentsana&kylgrouphaving1tx)4carbonatoms,
an aryl group having 6 to 10 carbon atoms or an aralkyl group
having 7 to 20 carbon atoms, R? represents a hydrogen atom, an
alkyl group having 1 to 4 carbon atoms or an alkoxy group having
1 to 10 carbon atoms, R®and R? independently represent a hydrogen
atom or an electron withdrawing group, and * represents an

asymmetric center).

2. The production process according to claim 1, wherein

the copper compound is a divalent copper compound.

3. The production process according to claim 1, wherein

the copper compound is copper acetate.

4. The production process according to claim 1, wherein

R* is a nitro group.
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5. The production process according to claim 1, wherein

R? is a hydrogen atom.

6. The production process according to claim 1, wherein

R> is an ethyl group, and R® is a methyl group.

7. The production process according to claim 1, wherein
the reaction of the diazoacetic acid ester represented by the
formula (2) with the compound represented by the formula (3)

is performed in the presence of a Lewis acid.

8. The production process according to claim 7, wherein

the Lewis acid is a metal alkoxide having Lewis acidity.

9. The production process according to claim 1, wherein
the reaction of the diazoacetic acid ester represented by the
formula (2) with the compound represented by the formula (3)

is performed in the presence of a lithium compound.

10. The production process according to claim 9, wherein
the lithium compound is a lithium alkoxide having 1 to 4 carbon

atoms.

11. An asymmetric copper compound obtained by reacting

a copper compound and an optically active
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salicylideneaminocalcohol compound represented by the formula

(1) :

R4

/

(wherein R! is an alkyl group having 2 to 4 carbon atoms, an
aryl group having 6 to 10 carbon atoms or an aralkyl group having
7 to 20 carbon atoms, R? is a hydrogen atom, an alkyl group having
1 to 4 carbon atoms or an alkoxy group having 1 to 10 carbon
atoms, R® and R® independently represent a hydrogen atom or an
electron withdrawing group, and * represents an asymmetric

center).

12. An optically active salicylideneaminoalcohol

compound represented by the formula (1):
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(wherein R' is an alkyl group having 2 to 4 carbon atoms, an
aryl group having 6 to 10 carbon atoms, or an aralkyl group having
7 to 20 carbon atoms, R? is a hydrogen atom, an alkyl group having
1 to 4 carbon atoms or an alkoxy group having 1 to~10 carbon
atoms, R® and R! independently represent a hydrogen atom or an
electron withdrawing group, and * represents an asymmetric

center).

13. A mixture of a cis form and a trans form of an
optically active cyclopropanecarboxylic acid ester compound

represented by the formula (4):

CH,
* 0]
o (4)
cay Y cHm0—C_
5 R6 }
CO,R

(wherein R® represents an alkyl group having 1 to 15 carbon atoms
or an aryl group having 6 to 10 carbon atoms, R® represents an
alkyl group having 1 to 15 carbon atoms, an aryl group having

6 to 10 carbon atoms or an aralkyl group having 7 to 20 carbon
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atoms, and * represents an asymmetric center), wherein a ratio
of the cis form relative to the total of the cis form and the

trans form is 80% or more.
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