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SPECI FI CATI ON  PRODUCTI ON METHOD OF ASYMMETRI C COPPER
COWLEX CRYSTAL 5 Technical Field The present
invention relates to a nethod of producing an
asynmetric copper conplex crystal. Background Art 10
An asymmetric copper conpl ex obtained by reacting an
optically active salicylidene am no al cohol conpound
with a copper conmpound_is_useful _as a catal yst for
asymmetric synthesis ugFﬁﬁlgIﬁ%EE%Nconpound, or the
i ke (see, patent docunent 1) As a nethod for getting
15 out such an asymmetric copper conplex in the form
of crystal, there is known a nethod of performng a
crHRPRY T Zl i G AMdr Y MME TRAE FPESERCEOYFLAR CRYSTAL
al i phatic hydrocarbon after the conpl exation reaction
(see, patent docunent 2). 20 [patent docunent 1] JP-A
No. 50-24254 [patent docunent 2] JP-A No. 2002-241356
DESChOSURE ©keTHE | NVENTION It has been found,
however, that in the case of 25 inclusion of
i npur Theeprenean optécaldy mctdtws kosal meyhodenE am no
al cohol conpound in the method of producing such an
apypneting eoppermeenpl €xcasyst adomplenercdyfstal .
crystallization treatnment is carried out in the
presence of an aliphatic hydrocarbon, it is 5
difficult to obtain an asymetric copper conpl ex
Background Art

An asymmetric copper complex cbtained by reacting
an optically active salicylidene amine alcohol compound
with a copper compound is useful as a catalyst for
asymmetric synthesis-using a diazo compound, or the
like (see, patent deocument 1). As a method for getting
ocut such an asymmetric copper complex in the form of
crystal, there is known a method of performing a
crystaliization treatment in the presence of an
aliphatic hydrocarbon after the complexation reaction
(see, patent document 2).

ipatent document 1] JP-2A No. 50-24254

[patent document 2} JP-A No, 2002-24135¢6

DISCLOSURE OF THE INVENTION

It has been found, however, that in the case of

inclusion of impurities in an optically active
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crystal with good purity. The present inventors have

i nvestigated a nethod of producing an asymetric
copper conplex crystal and resultantly found that an
asynmmetric copper conplex 10 crystal is obtained with
good purity even if an optically active salicylidene
am no al cohol conpound containing inpurities is used,
by performng a crystallization treatnent in the
pragsldifae igerngn aglicohell cosollvennpatindrivarkyimetived ot
conpl exation reaction. 15 That is, the present

i rEfuaamgprovibdes blsgnmeolklowengpgt] coop]@0]crfddal A
nmet hod of produci ng an asymmetric copper conpl ex
Creystrali fcenurriysitag lieactibngtanaopéhcal fycactia® out in
salicylidene am no al cohol compound of the formula
(Bre p2@BncdB2 of- antB2ipNaOHc Ry &b €ddbod {wwheg ei n,
Rl represents an al kyl group, aryl group or aralkyl

OraWEi 2 tr epr esentis an aptheBakly substi tadgeh 2
al kyl group or optionally substituted phenyl ‘group, R3

and i34 -ar & itthe gsapeparipytual Iy different and
represent a hydrogen atom hal ogen atom nitro group,

alkylTﬂ%oggesghyoﬁgéghygrgr99@9 fﬁ$§3@&é§é&5¥a method of

al koxycar bonyl

producing an asymmetric copper complex crystal and
resultantly found that an asymmetric copper complex
crystal is obtained with good purity even if an
optically active salicylidene amino alcohol compound
containing impurities is used, by performing a
crystallization treatment in the presence of an alcohol
solvent after carrying out a complexation reaction.

That is, the present inventicn provides the
fellowing [1] to [20].

[1]. A method of producing an asymmetric copper
complex crystal comprising reacting an optically active

salicylidene amino alcohol compound of the formula (1):

—<-
R3 =N OH )

R4

(wherein, R® represents an alkyl group, aryl group or

aralkyl group, R? represents an optionally substituted
2
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5 group, trialkylsilyl group or cyano group, and *
represents that the carbon atomis an optically active
point.) with a copper conpound, then, perfornmng a
crystallization treatnment in the presence of an

al cohol 10 solvent. [2]. The production nethod
according to [1], wherein the alcohol solvent is

nmet hanol . [3]. The production nethod according to [1] |
o k2, gﬂWﬁ@réﬁnophéoéébbérSébﬁﬁbﬁﬁﬁe¢sPQﬁ%ﬁkuﬂﬁﬁﬁPr R
copper 15 conpound. [4]. The production nethod
a@@@r@IngrEOtpg]samaheremntuhélﬂl@afémxembppéir€present
compound i s copper(ll) acetate or copper(Il)
hydhgxirdgen] Bk omTheapprgducaton, met hod @cogr dialgktlo
[3], 20 wherein the dival ent copper conpound is

cappeamn(| Iflucaeceatate. gbhp, ThEkprpdyctwon ametdogarbonyl
according to any one of [1] to [5], wherein the

optricedl, | ¥ ragtikyessakicykbdpner apane @t eoholardmpound
of the formula (1) is a conpound 25 obtai ned by

I ea¢lricR@ndl @RhLkCahkycachbbMesafhnps Adgolicad IR fLive
->---(R2 (2) H2N OH conpound of the fornula (2):

(whenei.n, R, R2 and * represent the same meanings as

with a copper compound, then, performing a
crystallization treatment in the presence of an alcohel
solvent.

[2]. The production method according to [1],
wherein the alcohol solvent is methanol.

[3]1. The production method according to [1] or [Z2],
wherein the copper compound is a divalent copper
compound,

[4]. The production method according to [3],
wherein the divalent copper compound is copper (II)
acetate or copper (II) hydroxide.

[5]. The production method according to [31},
wherein the divalent copper compound is copper{II)
acetate.

[6]. The production method according to any one cof
[1} to [5], wherein the optically active salicylidene
amino alcchol compound of the feormula (1) is a compeound

obtained by reacting an optically active amino alcchol

3
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descri bed above.) with a salicyl al dehyde conpound of
the formula (3): CHOR ~OH (3) R 5 (wherein, R3 and
R4 represent the sanme neanings as described above.).
[7]. The production nmethod according to [6], wherein
the optically active am no al cohol conpound of the
formula (2) is a conpound obtai ned by reacting an 10
optically active am no acid ester conpound of the
forgul &2(4): R O H2N ORS (wherein, Rl and *

rgp t héZlsane neani ngs as descri bed above, and
R3'¥ epr8kents an optionally substituted al kyl group
Olzcapbi.aaablky tsebsbi-hiut ed (215 phenyl group.) with a
Grignard conmpound of the forrmula (5): R2-MgX (5)

(WhekelRn, RAIT eRP eggAt 8 I's@ﬁr§§@i$t MBI S SmLlesiGld Ped
above, and X represents a hal ogen atom). [8]. The

prd%%%bee agbk}ed according to [7], 20 wherein X in
t e formula (5) |s a bromne atom [9]. The

QQ%CE'9%1%@&@8?d@898&db88p 9né7gf tﬁe formula (3}:

. CHO
R\__
\,/
R4

(wherein, R® and R* represent the same meanings as
described above.)}.

[7]. The producticn method according to [6],
wherein the optically active amino alcohel compound of
the formula (2) is a compound cbtained by reacting an
optically active amino aclid ester compound of the

formula (4):

R' o0

4
an S
H,N  OR

(wherein, R' and * represent the same meanings as
described above, and R® represents an copticnally

substituted alkyl group or optionally substituted
phenyl group.)

with a Grignard compound of the formula (5):

R2-MgX  (5)
(wherein, R? represents the same meaning as described
above, and X represents a halogen atom.).

[8]. The production method according to [7],
wherein X in the formulz (5) is a bromine atom.

[9]. The production method according to [7],
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wherein the optically active am no acid ester conpound
of the fornmula (4) is a conpound obtained by treating
an addition salt of the optically active am no acid
ester conmpound and an acid with a base. 5 [10]. The
producti on nethod according to [9], wherein the base
is atertiary amne conpound. [11]. The production
nmet hod accordin 10], wherein the tertiary am ne
cdﬁﬁﬁﬁﬁ@-ﬁ@etppgﬁﬁﬁﬂ ﬁ1ﬁéthflﬁTlnqh@deo@@%qrcﬁpmpound
met hod according to any one of 10 [9] to [11],

widr gihe tiiegmadiad (H$ am or gampeusdl e tnedidiyd treating
compound. [13]. The production nethod according to

[ B2] adaitterei sathecor ghai cpsutf bhy caaici de campot et i ds
p- toluenesulfonic acid. 15 [14]. The production
netshed aocprdndgaho anyaohe wfth[H]bdo=[13], wherein
the tenperature for treatnment of an addition salt of

the optb¢al PycagtbyecAMIMOnaEHd B8d&FdiGRMUNG 1of the
formula (4) and an acid with a base is in the range

ofvh@rk@nl@be BOsE15}. a Ther o1 HEWCAh O N Aecor di ng
to any one of [1] to [14], wherein Rl in the fornula

(1) 13120, abkyl prG5QUP: SRAAG I T GARRON ALANE.,
[16]. The production method according to any one of

[ $heteihl t | ( |
25 group ﬂge[%@§?g%ﬂ%R%Fggiégﬁgﬁgﬁgyﬁgﬁ1%%€%§Haﬁgﬁ%%y

any onez9f the production method according to any one of
[9] to [11], wherein the acid is an organic sulfonic
acid compound.

[13]. The production method according to {[12],
wherein the organic sulfonic acid compound is p-
toluenesulfonic acid.

[14]. The production method according to any one of
[9] to [13], wherein the temperature for treatment of
an addition salt of the optically active amino acid
ester compound of the formula (4) and an acid with a
base is in the range of 0 to 10°C.

[15). The production method according to any one of
[1] to [14]}, wherein R' in the formula (1) is an alkyl
group having 1 teo 4 carbon atoms.

(16]. The production method according te any one of
[1] to [14], wherein R! in the formula (1) is a methyl

group.
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[1] to"[16], wherein R2 in the forrmula (1) is an
optionally substituted phenyl group. [18]. The
production nethod according to any one of 5 [1] to
[16], wherein R2 in the formula (1) is a 2-n-

but oxy-5-tert-butyl phenyl group. [19]. The production
nmet hod according to any one of [1] to [18], wherein

R3 is a hydrogen atomand R4 is a nitro group in the
fornulld7(1) TheOpF20pctThe pebdbiedt#oreretmdd @ctur dingg of
to [19], wherein the nitro group represented by R4 in
t Ha) fror muléd ,( Wheirs ihi RReth tithe hie Seposi (tilon sornt he
connect ed phenyl group. 15 MODES FOR CARRYI NG OUT THE

| NVENBH@EN iTheupsesent ednpeabhydngwbhp. be il lustrated in
detail below Exanples of the al kyl group represented
by R (18] .t reacopkbeaktycachitveosaddtcytddenea amMmo one of
al cohol 20 conmpound of the above-described formula (1)
(henekwrafitien, aBbrevhakediastisaldopiidens anisn@ 2-n-

al cohol conpound (1)) include al kyl groups having 1
t%u@o%%r@QQer%L%HEy§HEBn?§ gr-sephyl group, ethyl

group, n-propyl group, isopropyl group, n-butyl
grOUpﬁ1@§Ob@B¥lp959H9t1g§ ﬁ@@h&ﬁ”ﬁgc&¥&¥ﬁb ééﬂtnfngﬁg of
group and the |I1Tke. 6 Exanples of the aryl group

'rl‘i' uge, "’}1@'}9”%e%|‘EEy s naphtfyd, uglurgt%ﬂ]dahﬁe rEIKE. 5

nmples of 'the ara group i nc benzyl group,

trllttyr| 9B andihlerormuia (1) .

[20]. The production method according to [19],
wherein the nitro group represented by R* in the
formula {1) is linked to the 5-position on the

connected phenyl group.

MODES FOR CARRYING QUT THE INVENTION

The present invention will be illustrated in detail
below.

Examples of the alkyl group represented by R! in
the optically active salicylidene amino alcohol
compound of the above-described formula (1)
(hereinafter, abbreviated as salicylidene amino alcohol
compound {1)) include alkyl groups having 1 to 4 carbon
atoms such as a methyl group, ethyl group, n=-propyl
group, isopropyl group, n-butyl group, isobutyl group,

sec-butyl group, tert-butyl group and the like.
6
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like. RL is preferably an alkyl group having 1 to 4 5
carbon atons, nore preferably a nethyl group.

Exanpl es of the al kyl group represented by R2 include
al kyl groups having 1 to 4 carbon atons such as a

nmet hyl group, ethyl group, n-propyl group, isopropyl
group, n-butyl group, tert-butyl group and the |ike.
10 Such an al kyl group is optionally substituted by,
f@%am@ﬂﬁﬁppé,tgﬁ aFRéxgr@P@ubngh%ﬁeaé Rhewst ha3dP Hroup,
et hoxy group, propoxy group, isopropoxy group and the
| inkehtby lagphepykngr bbp abhdet hésddnke esarnd $peciafriad Xyl
exanpl es of the al kyl group substituted by such a 15
syhstuipt derfl udackudenayireg hoxy et hyt ygroupyp and the

et hoxynmet hyl group, nethoxyethyl group, benzyl group,
t niitkgl. groups phEféhesly ken EXanplesowf Havdng 1 to 4
substituent optionally substituted on a phenyl group
r epresentedmty RRriengkuderabkyl a 20egrpupsrdgyvi ng 1 to
4 carbon atons such as a nethyl group, ethyl group,

n- pfOE&EmB&@Hpofl§H@fgpy%lgéﬁﬁﬁp Fep Dad ot t G QP ,R?
i sobutyl group, sec-butyl group, tert- butyl group and

t he chiuke; a@lk?QX}jIQGBHpﬁabﬂP{%ng dot9 dDrp&ArDUMAIQE as
such as a nethoxy group, OXy group, n 25 propoxy

gr0%@¢h&§oe&gﬂgxye959§pgr9uPUtQx r&%§4ﬂhro&%,f¥gﬂﬁﬁ8@§l

group, sec- but oxy group, tert-butoxy gro

C% AX¥ud ngroﬂphe§¥%Qxﬂugﬁpu@ro@bO§ﬁ&'éﬁ@’£H§EJD’

| oxy grou n-decyl oxy group and the Iike; and

t@%c%i%% a%&?ﬁlE&Susx§gpLS§18£aib$ Q@@Q&!t&ﬂé&”%y, for

‘example, an alkoxy group such as a methoxy group,
ethoxy group, propoxy group, isopropcxy group and the
like, or a phenyl group and the like, and specific
examples of the alkyl group substituted by such a
substituent include a methoxymethyl grcoup, ethoxymethyl
group, methoxyethyl group, benzyl group, trityl group
and the like.

Examples of the substituent opticnally substituted
on a phenyl group represented by R?’ include alkyl
groups having 1 to 4 carbon atoms such as a methyl
group, ethyl group, n-propyl group, isopropyl group, n-
butyl group, isobutyl grocup, sec-butyl group, tert-
butyl group and the like; alkoxy groups having 1 to 10
carbon atoms such as a methoxy group, ethoxy group, n-

pPropoxy group, iscpropoxy group, n-butoxy group,

7
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5 substituted by such a substituent include a 2-

met hoxyphenyl group, 2-n-butoxy-5-tert-butyl phenyl
group, 2-tert-butoxy-5-tert-butyl phenyl group, 2-n-
octyl oxy-5-tert-butyl phenyl group and the like. R2 is
preferably an optionally substituted phenyl 10 group,
nore preferably a 2-n-butoxy-5-tert-butyl phenyl

group. Exanples of the hal ogen atom represented by R3
an®OPRA ocPa@ePa FRGOPHABXEL BRPURNI BF T Wi why group,
brom ne atom and the |ike. Exanples of the alkyl
gno@gnityelosde 9r8ual k-hgrkplpsy havbwry, 1ntec 4y karbaroup,
atons such as a nmethyl group, ethyl group, n-propyl
gricgpctivdopryopybupgr oupecplibuyybroguoupnd i Sobutide; and
group, sec-butyl group, tert-butyl group and the

| ithe. 1EXanpl gse of f 1 hieexdrhplor 0ad Ky h eg redigd viln glraode
groups obtai ned by 20 substituting one or nore
hydibegen uakdnbycenshi busungriah&yt QtoLps havi-ng 1 to
4 carbon atons by a fluorine atomsuch as a

f he@horgbR¥h var gupupt r EEhuenoseyhylte O QU y1phenyl
fluoroethyl group, 2,2,2-trifluoroethyl group,
p%&b;@&)',UQLQ%ElayquBQQPB—BQB@iEM%P&%Nﬁ QU and f-he
25 like. Exanples of the al koxy group 1nclude al koxy

8 0@k 9UBS Y18V BY: 1ph0y 190 EAY DOG, SO S UGhL asi @ met hoxy
group, efhoxy group, n-propoxy group, iSopropoxy

groupg?z Bg bg}@%xrgﬁpy Pan | SPOHLY AT OHR 1SRGRULREY 1
group, tert-butoxy group,” n-pentyl oxy group,

gP%gg%Lg@ gg;pgggeg?gagcgyég%yb&%é&yLSiégyguﬂdépﬂbhenyl
group.
Examples of the halogen atom represented by R’ and

R?! include a fluorine atom, chlorine atom, bromine atom
and the like. Examples of the alkyl group include
alkyl groups having 1 te 4 carbon atoms such as a
methyl group, ethyl group, n~propyl group, isopropyl
group, n-butyl group, iscbutyl group, sec-butyl group,
tert-butyl group and the like. Examples of the
fluorcalkyl group include groups obtained by
substituting one or more hydrogen atoms constituting
alkyl groups having 1 to 4 carbon atoms by a fluorine
atom such as a fluoromethyl group, trifluoromethyl
group, fluorcethyl group, 2,2,2-trifluoroethyl group,

pentaflucroethyl group, nonafluorcobutyl group and the

like. Examples of the alkoxy group include alkoxy
8
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and the |ike. Exanples of the al koxycarbonyl group

i ncl ude al koxycarbonyl groups having 2 to 5 carbon
atons such as a net hoxycarbonyl group, ethoxycarbonyl
group, n-propoxycarbonyl group, isopropoxycarbonyl 10
group, n-butoxycarbonyl group, tert-butoxycarbonyl
group and the like. The trialkylsilyl group is a silyl
group substituted by the same or different three or
MOE YEF PREABoverdeslr FREBORI RYomP otinah sl FxeEidleyy

t hereof include a trinmethylsilyl group, tert 15
b@trpugh: methyksi Bybugr oupranpothest o, igonippoxy group,
preferable that R3 is a hydrogen atomand R4 is a
nint-betogryogpeuandipabttonbastyupi tsés-moreprefearabl e
that the nitro group represented by R4 is linked to

t her5-posokiyogronpt he-penngcded pheny! o1y group,
Exanpl es of the salicylidene am no al cohol conpound

( b)y-cicngliusde apbviupal byocactivexgahiteyh) denaMdy group
al cohol compounds such as

Na@ar Rihkr 0$ &kl Cyil i fege)s ZAMMO-sb,xkxycarbonyl group
di(5-tert-buty|-2-n-butoxypheny|)-1-propanoF, N (3, 5-
dijgRhacesahkexl-denshy2- aAbH9s i ndv dipherd -sl-dyepanol ,
25 N (3-fluorosalicylidene)-2-amno-1, 1-di phenyl -1 9
PLeRaROLyuch 63- B hEPRALY CYIL OPL) 5 %5 @M NArbdr iz y1
nmet hoxyphenyl ) - 1- pr opanol , h&(%,S-

diychl,er osal,i [ sRcam no-1, 1-di (2- yl) -
LR TR O 5 P S ST ero S e Lo

agggp%??¥gggF¥%%F%%g%§§?2§£oup, tert~-butoxycarbonyl

a-8Qp! ahadkh- L eLL: butd -2-nnhNhoRAeRyh 118 9PaRel
group substituted by the same or different three or
more of the above-described alky groups and examples
thereof include a trimethylsilyl group, tert-
butyldimethylsilyl group and the like. It is
preferable that R® is a hydrogen atom and R? is a nitro
group, and particularly, it is more preferable that the
nitro group represented by R! is linked to the 5-
position on the connected phenyl group.
Examples of the salicylidene amino alcchol compound

{1) include optically active salicylidene amino alcohol
cempounds such as N~(5-nitrosalicylidene)-2-amino-1,1-
di(5~tert-butyl-2-n-butoxyphenyl)-1l-propanol, N-(3,5-
dichlorosalicylidene)-2-amino-1,1-diphenyl-1-propanol,

N-{3-fluorosalicylidene)-2-aminc-1,1-diphenyl-1-
9
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N- (3, 5-dichlorosalicylidene)-2-amno-I,1-di(5-tert-

but yl - 2- n- but oxyphenyl ) - 1- propanol, N-(3-
fluorosalicylidene)-2-amno-1,1-di (5-tert-butyl-2-n 10
but oxyphenyl ) - 1- propanol, N-(5-nitrosalicylidene)-2-
amno-1,1-di (5-tert-butyl-2-tert-butoxyphenyl)- 1-
propanol , N (3,5- dichlorosalicylidene) 2-am no-1, 1-

di (5-tert-butyl-2-tert-butoxyphen - 1- propanol , N-(3-
fEHGW@@@ﬁUC%I|éeﬁéF1259ﬁ%ﬁbllqu@Y( %%&%Oiﬂn%ﬂd%i%eut
15 but oxyphenyl ) - 1- pr opano

NaEs-heivpdsalvileyL-denpgnol "N-(3,5-

am no-1, 1-di (5-tert-butyl -2-octyl oxyphenyl)-1-propano

, diNh(13rsedildhlydidsak) egtauene) 1 21 -add hid=nle thah iBrarerit) -
butyl - 2- oct yl oxyphenyl ) - 1- propanol, N-(3-

f llu@rresalnioay| Ndege¥i2eoank adi dy 1t g St erdmbitil ,-12 202 -
octyl oxyphenyl ) - 1-propanol, N-(5-nitrosalicylidene)-2-
amatOrdxzykhdingenzylpkopenpanols (N Bt Besalicylidene) -2-
di chl orosal i cyl i dene) - 2-am no-1, 1-di benzyl - 1- pr opano

N rfd-uqriosal (iscykirdeng} y 2= @nﬂln@uﬂoﬂy;ﬂié}%fﬂl)y-HJpropanol
pr opanol , N—(5 nitrosalicylidene)-2-amno-1,1-di (2 25

n&Lh@X$b%ﬁ%mhbr$se&@egm95en@#(§T§mla6L1 1- dl 5-tert-

di chl orosal i cyl i dene) - 2-am no- I, 1-di ( 2- nethoxybenzyl)

11ﬂﬁ£ﬁﬁQQEPbNte§thHQ§@§ahL%E&%ﬁ%%ﬁv 5 no-1, 1-di (2-

met hoxybenzyl ') - 1= pr opanol nitrosalicylidene)-2-

a@l %r%e%1Qh@§lh%5Ejb91¥h1%0n1091a1EBQ%¥¥¥BHQt§34¥HﬂDN

1- propano

EIB”EQ‘%Ly (kellr?%sjﬁ % ?’lll\éil gé r?lﬁ%{%%ﬁ%dcy%i%enﬁe) 2-
amlno—l,l-dl(5—tert—butyl—2—tert—butoxyphenyl)— -
propanol, N-(3,5-dichlorosalicylidene)-2-aminc-1,1-
di(5~tert-butyl-2-tert-butoxyphenyl)-1l-propanol, N-({3-
fluorosalicylidene)-2-amino-1,1-di (5-tert-butyl-2-tert-
butoxyphenyl}-l-propanol, N-{(5-nitrosalicylidene)-2-
amino-1,1-di(5-tert-butyl-2~octyloxyphenyl)-1l-propancl,
N-(3,5-dichlorosalicylidene)-2~amino-1,1-di(5-tert-
butyl-Z2-octyloxyphenyl)-1l-propanocl, N-{3-
fluorosalicylidene)-2~amino-1,1-di{5-tert-butyl-2-
cctyloxyphenyl)-1-propanol, N-(5-nitrosalicylidene)-2-
amino-1,1~dibenzyl~1-propanol, N-(3,5-
dichlorosalicylidene)-2-amino-1,1-dibenzyl-l-propanol,

-{3-fluorosalicylidene)~-2-amino-1, l1-dibenzyl-1-
propancl, N-{5-nitrosalicylidene)-~Z-~amino-1,1-di(2-

methoxybenzyl)-1-propancl, N-(3,5-
10
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am no-1, 1-di (5-tert-butyl -2-n-but oxyphenyl) - 1-propano

, 10

N- (5-chl orosal i cylidene)-2-am no-1, 1-di (5-tert-butyl -

- n-but oxyphenyl)-1-propanol, N (5-

nmet hoxycar bonyl sal i cyl i dene) - 2-am no-1, 1-di (5-tert-
butyl - 2- n- but oxyphenyl) - 1- propanol , N-(5-

et hoxycar bonyl sal i cyl i dene) - 2-am no-1, 1-di (5-tert 15
buthahlzresiitievypRengl y 2tapiopahol ; dl\lﬁ%ﬂﬂ%l‘rhoxybenzyl) -
propoxycar bonyl )sal i cyl i dene] -2-am no-1, 1-di (5-tert-
knthLQ@aWObut@xyﬁhéhybyeiapiopan@éme)-2—amino—1,1~di(2—
N- ( 5-i sopropoxycar bonyl sal i cylidene)-2-am no-1,i-di (5
2 Gnettérot-yibatyely-12 -1 - bmbpxypheny#}51nptf¢ﬁuuﬂqyﬂidéhe)-2—

fl uoronet hyl salicylidene)-2-amno-1,1-di (5-tert-butyl -
2-anibigt-ax yplieng-x e ttpprapanek - nN:céﬁyloxyphenyl) 3-phenyl-
di fl uoronet hyl sal i cyl i dene)-2-am no-1, 1-di (5-tert-
but-yropafobyt oxyphenyl ) - 1- propanol , ‘N-(5 25

trifluoronethylsalicylidene)-2-amno-1,1-di(5-tert- 11
but yl - 2- n- but oxyphenyl ) - 1- pr opanol ,

N-sal i cyl i dene-2-am no-1, 1-di (5-tert-butyl-2-n-

bui-@xypkenykknd- @hsmyhollpio@999lte£%£éh
fluorosalicylidene)-2-amno-1 5-tert- butyl 2-n-

b%k&é&@gﬁex&hq31ppgeggnélPfﬁp@9°£1%§?&égll eng) -2

chl oro i cylidene am ho-1, 1-di tert -2-n-

b%ﬁ’él’é‘y’?ir@%%*’-ﬁy?sg'é?% Re7 8 s by (g i rOtpafal
i el S LT
n-butoxyphenyl)-l-propanocl, N-{(5-
methoxycarbonylsalicylidene)-2-amino-21,1-di{(S5-tert-
butyl-2-n-butoxyphenyl)-i-propanocl, N-(5-
ethoxycarbonylsalicylidene)-2-amino-1,1-di{5-tert-
butyl-2-n-butoxyphenyl)-l-prepancl, N-[5-(n-
propoxycarbonyl)salicylidenel-2-aminc-1,1-di(5-tert-

butyl-Z-n-butoxyphenyl)-l-propanol,

N- (5~isopropoxycarbonylsalicylidene)-2-amino-1,1-di (5-
tert-butyl-2-n-buteoxyphenyl)-l-propancl, N-(5-
flucromethylsalicylidene)~-2-amino-1,1-di (5-tert~butyl-
2-n-butoxyphenyl)-l-prepancl, N-(5-
difluoromethylsalicylidene)~2-amino-1,1-di (5-tert-
butyl-2-n-butoxyphenyl)-1l-propanocl, N-(5-

trifluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
11
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butyl - 2- n- but oxyphenyl ) - 3- phenyl - I - propanol, N-[5-(n-
propoxycar bonyl )salicylidene]-2-amno-1,1-di (5-tert-
but yl - 2- n- but oxyphenyl ) - 3- phenyl - 1- propanol, 15

N- ( 5-i1 sopropoxycar bonyl sal i cyl i dene)-2-am no-1, 1-di (5-
tert-butyl-2-n-but oxyphenyl) - 3-phenyl - 1- pr opanol ,

N (5-

fl uoronet hyl salicylidene)-2-amno-1,1-di(5-tert-butyl -
2bpt it exyphehgkyrBephkhyl =Hrqraspanol , N-(5 20

di fl uoronet hyl sal i cylidene)-2-am no-1, 1-di (5-tert-

but yl - 2- n- but oxyphenyl ) - 3- phenyl - 1- propanol, N-(5-
trifluoronethylsalicylidene)-2-amno-1, 1-di(5-tert-
butyki2epi bae oxyphanihg - B- pheinyd —tle pr-opeandl-2 -25

N-sal i cylidene-2-amno-1,1-di (5-tert-butyl-2-n- 12
oplybexypbenyl } 3 lppE@PBDipropancl, N- (5-

N- (5-fluorosalicylidene)-2-

api 00rdsdi di{ Didend y bait yth i, 0Ct Al @(-)ﬂél”t&nﬂu)t'yl'—z—n—
propanol, N-(5-chlorosalicylidene)-2-amno-1, 1-di(5-

tSﬁEobyﬁMéﬁglP 9 Né&?yﬁﬁﬁﬁBﬁﬁaﬂbﬂﬂ' qpagal , N-(5 5

nmet hoxycar bonyl sal i cyl i dene) - 2-am no- 1, 1- d|(5 tert-

bHBYLrngl98§Yi@é¥@hef¥4ﬁlﬂo4¥T¥HH¥)5 t&i&abutyl 2-n-
et hoxycar bonyl sal i cyl i dene) - 2-am no-1, 1-di (5-tert-

byLy¥bs¢p He 91}"? é‘{?y” lfeﬂrcﬁﬁaqﬁﬁnmw |1H5 (n-

propoxycar onyl )sal 1 cy 2-amno-1,1-di (5-tert 10

Rﬂ%ghag- ?g%%¥%§§%§P§€¥ r%?grl en23 % anFl{sltfré i (5-
g?n%%{ 33 |@§/ n)gh)hae aﬁ)rﬂy;io %%%%%Pgl{\te&? ‘Bt !
ethoxycarbonylsalicylidene)-2-amino-1,1-di{5-tert-
butyl-2-n-butoxyphenyl)-3-phenyl-l1-propanol, N-[5-(n-
propoxycarbonyl)salicylidene]-2-amino-1,1-di(5-tert~-

butyl—2—n—butoxyphenyl)—3—phenyl—1—propanol,

-{5-isopropoxycarbonylsalicylidene)-2-amino-1,1-di (5~
tert-butyl-2-n-buteoxyphenyl)-3-phenyl-l-propanol, N-{5-
fluoromethylsalicylidene)-2-amino-1,1-di(5-tert-butyl-
2-n-butoxyphenyl)-3-phenyl-1l-propancl, N-(5-
difluoromethylsalicylidene)~2~amino-1,1~di (5-tert-
butyl-Z-n-butoxyphenyl)-3-phenyl-1-propanocl, N-(5-
trifluoromethylsalicylidene)-2-amino-1,1-di(5-texrt-

butyl-2-n-butoxyphenyl)-3-phenyl-l-propanol,

N-salicylidene~2-amino-1,1-di{5~tert~butyl-2-n-
12



15 2-n-octyl oxyphenyl)-1-propanol, N (5-

di fl uoronet hyl sal i cyli dene)-2-am no-1, 1-di (5-tert-

but yl - 2- N-oct yl oxyphenyl ) - 1-propanol, N (5-
trifluoronethylsalicylidene)-2-amno-1,1-di(5-tert-
butyl - 2-n-oct yl oxyphenyl ) - 1- propanol, 20
N-salicylidene-2-amno-1,1-di (5-tert-butyl -

octyl oxyphenyl ) - 3- phenyl - 1- propanol , N-(5-

f lapdrydsadvichyeiniydendy r2Zogainnd- 1N1{Br {buoresabicyl idene) -2~
oct yl oxyphenyl ) - 3- phenyl - 1- propanol , N-(5 25
clmomesdlilcylii (deneyt2banyho2 intedt ¢ bet ephedyd y4:2- n-
13 octyl oxyphenyl) - 3- phenyl - 1- propanol, N (5-
metrgeyedr, borylssahileybsdeneyi2dane pe2 1adi ob{ b 144 ¢5-
butyl - 2- n-oct yl oxyphenyl ) - 3- phenyl - | - propanol , N-(5-
etdmwcbafttganyl-slalobwlliosigpabn ;21 am nprdpdnsi (test 5
but yl - 2- n-oct yl oxyphenyl ) - 3- phenyl - | - pr opanol ,
Nﬂéihb&ycarbonylsallcylldene} Z-amino-1,1-di({5-tert-
propoxycar bonyl ) sal i cyl i dene] - 2- am no- 1,1- di (5-tert-
buytly12-ony a%tcxly%x Bﬁex!yi BIPPEBﬁQmé-I prepanol

N- (5-'i sopropoxycar ony sa i cylidene)-2-am no- 1 1-di (5

1%tth%r #/ck%li"‘ﬁélny%SQIQEPXEQéMQhe§‘¥£1}11§opbeﬂychl | 5.propanol

| uor onet hyl sali cyl 1 dene) - 2- am no- 1, 1-di ( 5- tert-

dl%f US?ERE?%&-&E 2@?952%3’%S’ﬂ?ﬁﬁfi‘n%f’?‘"’ﬁ?ﬁ??fkeﬁ55'
b E%Eo% %%%l QT?E%gldgyggegyamln QQPQ%EC% r%ﬁ%éls

|fluo I'Ccy ene am no-
10 blﬂat‘l,l)ﬁlyl—Zrl 9%} ¥' LY RPRONLA 5 31 PPEYLndi ) pr opanol ,

()]

- {b-isopropoxycarbonylsalicylidene)~2-amino-1,1-di {5~
tert-butyl~2~n-octyloxyphenyl)-l-propanol, N-(5-
fluoromethylsalicylidene)~2-amino~-1,1-di(5-tert-butyl-

16 2-n-octyloxyphenyl)-l-propanol, N-{(5-
difluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-N-octyloxyphenyl)-1-propanocl, N- (5~
triflucromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2Z-n-octyloxyphenyl)-l-propanol,

20
N-salicylidene-2~amino-1,1-di (5-tert-butyl-2-n-
cctyloxyphenyl)-3-phenyl-l-propancl, N-(5-
flucresalicylidene)-2-amino=-1,1-di(5-tert-butyl-2-n-
octyloxyphenyl)-3-phenyl-i-propanol, N-({(5-

25 chloresalicylidene)-2-amino-1,1-di{5-tert-butyl-2-n-
13
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N-(6-trimethylsilylsalicylidene)-2-amno-1,1-di(5-tert
- butyl -2-n-but oxyphenyl ) -1-propanol, N (6-tert 20
but yl di net hyl silylsalicylidene)-2-am no-1, 1-di (5-tert-
butyl - 2- n- but oxyphenyl ) - 1- propanol , N-(6-
trinmethylsilylsalicylidene)-2-amno-1, 1-di(5-tert-
but yl - 2- n- but oxyphenyl ) - 3- phenyl - 1- pr opanol ,
N-(6-tert-
bwSHYdicePhersi) yPsabreyl i dereyr2oahi mb= 131-di (5-tert
25 butyl - 2- n- but oxyphenyl ) - 3- phenyl - 1- propanol , 14
NTEs-hoxiyeethphgilbpl s alil e geheeneyaninei hol 1Nl i {B-tert
- butyl -2-n-octyl oxyphenyl)-1-propanol, N (6-tert-
butwlvdi-Renhylkcsiylpksaheoyl i dénehely bni mpedparai ( 34t €t
5 butyl - 2-n-octyl oxyphenyl ) - 1-propanol, N-(6-
t rethnetdyylsbbylydabicyli deass ) 22 anmh s 1] 1t-eH i terdt-
but yl - 2- n-oct yl oxyphenyl ) - 3- phenyl - 1- propanol, N (6-
t enttyhutyhdoarihyksibhyhsal F syphaepe) 2o wop 410511, I-di 5(-5n-
tert-butyl-2-n-octyl oxyphenyl) - 3-phenyl - 1- propanol ,
1@ropoxycarbonyl)salicylidene]-2-amino-1,1-di (5-tert-
N-(3-fluorosalicylidene)-2-amno-1, 1-di (5-tert-butyl -
'Hﬁt@qt—QXMPBéﬁyhbx?pﬂgﬁﬁﬂ =3-p% &g,a -pPbdatod,

1 (5-

chl orosal i cylidene)-2-am no- 1, tert- butyl 2-n-
but oxyphenyl ) - 3- phenyl - 1- propanol N-salicylidene-2 15
am no-1, 1-di phenyl - 1- pr opanol , N—(3 nmet hoxy- 5-

nmtggiakbg¥bb6§98£r€o§919919c9{£%éﬁﬁﬁud AmﬁHéu¥MYﬂdl(Nl

di nitrosalicylidene)-2-am no-1, 1-di phenyl -'1-

S T e
(5-flucoromethylsalicylidene)-Z-amino-1,1~-di(5-tert~
butyl-2-n-octyloxyphenyl)-3-phenyl-l-propanol, N-{5-
difiuoromethylsalicylidene)-2-amino-1,1-di (5-tert-
butyl-2-n-octyloxyphenyl)-3-phenyl-l-propanol, N-{(5-

trifluoromethylsalicylidene}-2-zmine-1,1-di(5-tert~

butyl-Z-n-octyloxyphenyl}-3-phenyl-l-propanocl,

N-(6-trimethylsilylsalicylidene)-2-amino-1,1-di(5~tert-
butyl-2-n-butoxyphenyl)-1l-propancl, N-(6-tert-
butyldimethylsilylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-1-propanol, N-(6-
trimethylsilylsalicylidene)-2-amino-1,1-di{5-tert-
butyl-Z2-n-butoxyphenyl)-3-phenyl-l-propancl, N-(é-tert-
butyldimethylsilylsalicylidene)-2-amino-1,1-di (5-tert-

butyl-2-n-butoxyphenyl)~3-~phenyl~l-propanol,
14
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20

di chl orosal i cyli dene) - 2-am no- 1, 1-di ( 2- met hoxyphenyl ) -
1-propanol, N-(5-nitrosalicylidene)-2-amno-1, 1-di(2-
met hoxyphenyl ) - 3-met hyl - 1- but anol , N (3,5-di-tert-
butyl sal i cyl i dene)-2-am no-1, 1-di (2- met hoxyphenyl ) - 1-
propanol, and the |like. The salicylidene am no al coho
25 conpound (1) includes R-formand S-formoptically
15 active substances, and in the present invention,
any of them may be used and a m xture of then1nay

all%‘d td r J{H‘@é@ylﬁﬁés@élaﬁeymldéﬁéeanq?n@mam@ohol oot -
(1) can be produced using any known nethods. 5 As the

c apperl Compowid,l cxypalehy 1) aldpvabentl coppes-teonpound
I's used, and exanpl es thereof include copper(ll)
acdettatlel iregppersilly)l sbilitkliodeaeet at epincopperdd |)-tert-
brom de, copper(l1) chloride, copper(ll) hydroxide
and tyhe 2-inke.ctihese pimey yhe -uspdosangl y 10f (6-n 10

adm xture of two or nore, and copper(ll) acetate or

c apfafie(thly) shydnexide yiis dphef e abhencandl coppsrid 41)-
acetate is nore preferable. As the copper compound,

Cme@/'lc-iZaJn'—)ch\j@io'x@E'h%n?Qﬂpguﬁﬁén?@nl bersisdrad 1y wised.
The use anmount of the copper conmpound is usually in

13 drhe pande igfe t@y9 sioyisai el einahl pvzmr@fr%albljy G-
to 1.2 nole ratio MAtﬁ respect to the sa |cyI|dene

amne —rahgahel-compound éﬁényfﬁe3£$ﬁ&$ $banol,
salicylidéne am no al coﬁ npound % mnth a copper
conpound (i-n the present 20 speC|f|cat|on referred

to a conplexation reaction in
N-(3-fluorosalicylidene)-2-aminc-1,1~di(5-tert-butyl-2-

n-butoxyphenyl)-3-phenyl-l-propanol, N-(3-
chloreosalicylidene)-2-amino-1, 1-di (5-tert-butyl-2-n-
butoxyphenyl) -3-phenyl-1l-propanol, N~-salicylidene-2-
amino-1,1-diphenyl-1-propancl, N-(3-methoxy-5~
nitrosalicylidene)-2-amino-1, 1-diphenyl-l-propanol, N-
(3,5-dinitrosalicylidene)-2-amino-1,1l-diphenyl-1-
propanol, N-(5-nitrosalicylidene)-2-aminc-1,1-di(2-
methoxyphenyl)-1-propancl, N-(3,5-
dichlorecsalicylidene)-2-amino-1,1-di(2-methoxyphenyl)-
l-propanecl, N-(5-nitrecsalicylidene)-2-amino-1,1-di(2-
methoxyphenyl)-3-methyl-1-butanol, N-(3,5-di-tert-
butylsalicylidene)~-2-aminc-1,1-di (2-methoxyphenyl)-1-
propancl, and the like. The salicylidene amino alcohol

compound (1) includes R-form and S-form optically

15
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sonme cases) is usually carried out in the presence of
a solvent. Such a solvent is not particularly
restricted providing it is a solvent inert to the
reaction, and exanples thereof include aromatic

hydr ocar bon sol vents 25 such as tol uene, xylene and
the like; ester solvents 16 such as nethyl acetate,
ethyl acetate and the |ike; hal ogenated hydrocarbon
SGISFENts sseh 2asesdi 6RPoi bnehhaneesent otwformon, any of
di chl oroet hane and the |I|ike; aliphatic hydrocarbon
séheantrg ysiehuasdherndey ®1heptanef angert heay iKeso be

al cohol solvents such as nethanol, ethanol and the

| iueed.antht heal i kel iddreseamimay dde-digdad ceimp@luyidor( 1) Ncan
conbi nation of two or nore. Water may al so be used

t eagetpherpcaddukiinghengakgonfi mseho®f. copper (11)

hydr oxi de as the copper conmpound, it is 10 preferable
to useswaher cbpget hebmpdied Uses@dMUnt Hfgi SUEhta copper
solvent is not particularly restricted, and it 1is

ugkabblindnitheseangen@f e lah©1 400 Mef ot ati e
preferably 2 to 10 weight ratio with respect to the

sabbe¥liidenesagt Boc al COPYL r ELAPOUND: (1) roakR t HS

reaction is usually carried out by mxing a

ctior . | |
sahpgg&g@gw% 28 DQe 2 egggé]% Fgﬂ;gﬁ%}éﬁe ,ﬁg:%tpﬁ:e%o(ﬁﬁgr

conpound in the presence o t, a e mXing

opdar khaLeof4i 5,001 part iq%tqsl%;'n?sﬁ; gat his%egin“ﬂ?zar L0

reaction tenperature IS usua the range o

| S9RERCL U EeLal 2L e 100 Gl AR RL L
copper (1I) hydrcoxide is preferable, and copper (II)
acetate is more preferable. As the copper compound,
commercially available compounds can be usually used.

The use amount of the copper compound is usually in
the range of 0.9 to 1.5 mole ratio, preferably 0.9 to
1.2 mele ratio with respect to the salicylidene amino
alcohol compound (1).

The reaction of a salicylidene amino alcohol
compound (1) with a copper compound (in the present
specification, referred to a complexation reaction in
some cases) is usually carried out in the presence of a
solvent. Such a solvent is not particularly restricted
providing it is a solvent inert to the reaction, and

examples thereof include aromatic hydrocarbon solvents

such as toluene, xylene and the like; ester solvents

16



usi ng a usual analysis neans such as, for exanple,
l'iquid chromat ography and the |ike. By such a
reaction, a reaction mxture containing 25 an
asynmetric copper conplex is obtained. After 17

conpl etion of the reaction, the reaction m xture nmay
be subjected as it is to a crystallization treatnent,
or may be subjected to a crystallization treatnent
after ferfedimiingcatpssr efBitmeAetate #he Esel bfcuse
of an 5 al cohol solvent as the above-descri bed
sdladamtengtied diydgoskeababl eoflhantsheuckasgsi on mixture
is subjected as it is to a crystallization treatnent.

. | ditdig coage tofangse chdbrafsohyedti chl beeethame ad mdhote
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solvents, the reaction mxture usually contains
byl-iMeqdudtiphaudlr aydapcackbdnlBcandnt besttkess anekare,
unreact ed copper conmpound and the Ilike, thus, it is

prefrr-all enldo tear Ny keut aacpasl sbleaht®niudld 4enove
them As such a post treatnent operation, for

exXxafi R0 10Pekakindns a8k Bhi NgxWAt 8hdOthe DASLE. aqueRWsS
solution with a reaction m xture, then, 15 carrying

Oufa A e Qicth 28RNt LN ihr e8hABALLi8Rdot Newo | d Kenoad €
menti oned. Such a post treatnment may be carried out

repealedlay, ASJRe (886! LOBPhXEUr £nk0) bey SaIbE £LL &0k Lise

such a post treatnment, a mxture after the reaction

| $ sl dot (149 %g%qo%dgt abStn8nNdohfe PECERSAYA, {1t MBY

al so be“subjected to a concentration treatnent, or.

ggﬁee%evi‘jatbrleatov\@lts%r ?nria@‘égl Hgbgtﬂég.ani'l%esqjs\ée%tmount of
anpl es of the
such a soclvent is not particularly restricted, and it
is usually in the range of 1 to 100 weight ratio,
preferably 2 to 10 weight ratio with respect to the
salicylidene amino alcohol compound (1).

This reaction is usually carried out by mixing a
salicylidene amino alcohol compound (1) and a copper
compound in the presence of a solvent, and the mixing
order thereof is not particularly restricted.

The reaction temperature is usually in the range of
15 to 120°C, preferably 20 to 100 °C.

The progress of the reaction can be confirmed by
using a usual analysis means such as, for example,
liguid chromatography and the like.

By such a reaction, a reaction mixture containing

an asymmetric copper complex is obtained. After

17



10

15

20

25

wat er - i nsol ubl e organi c sol vent include aromatic

hydr ocar bon sol vents such as tol uene, xylene and the
25 | i ke; ester solvents such as nethyl acetate, ethyl
18 acetate and the |ike; hal ogenated hydrocarbon
solvents such as dichl oronet hane, chl oroform

di chl oroethane and the like; aliphatic hydrocarbon
sol vents such as hexane, heptane and the |like; etc. 5
Examplesiofh thetbhaseet ot ben usede i rmeddtel @badesture may be
descri bed basi ¢ aqueous sol ution include al kali netal
hytbgxicdes seChtasssosli s hysht X oes ¢ 00t asatment, or
hydroxi de and the |ike; alkali netal carbonates such

asaysedi H%E@EE@Baﬁ&ap@i 64 1M £ hanate andnthe rter
l'ike; 10 alkali netal hydrogen carbonates such as

sediryal nhydr Qgsesea£999@s@nt potassidm:hydr ggefse or an
carbonate and "the like; and the like, and preferable

ofgﬁc%h%il' oMBLAal 2BYdrog fsb&@rmleéed Tha Ase , anpunt

these bases is wusual in the range of 2 to 6 nole

tr%t.rle(EErQ[ﬁEe{:.ﬁQl:ytr?e 15’?%&10:['9{&{%‘& Q ML e%%%%mast(:?tr

copper “conpound pern1s
reqoye Lnsolubl 11%0{‘P°r§‘etnééatbe erfq ”‘tgg gaFIenOf se

fit rat fon trea efore af ter i
st age of .t he descrlb and H

gaFaPP$ﬁePF ?H%ﬁtth%%c% COE&Efl{%raqidn reéFﬁgﬁﬁon
can be carr

e ut alsp using a . filtration aid su

B AP R ErHE B 03T o5 T AT i R BT h s TS £ 2
UsgATRUNY fRerseh L ot RS sularl resirieted on
like, thus, it is preferable to carry out a post
treatment to remove them. As such a post treatment
operation, for example, operations of mixing . water or
‘basic aquecus solution with a reaction mixture, then,
carrying out a liguid separation treatment, and the
like, are mentioned. Such a post treatment may be
carried out repeatedly.

As the reaction mixture to be subjected to such a
post treatment, a mixture after the reaction is usually
used as it is, and if necessary, it may also be
subjected to a concentration treatment, or mixed with a
water-insoluble organic solvent. Examples of the
water-insoluble organic solvent include aromatic

hydrocarbon solvents such as toluene, xylene and the

like; ester solwvents such as methyl acetate, ethyl

18
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The crystallization treatnment in the present 25
invention is carried out in the presence of an al coho
19 solvent. A reaction mxture post-treated if
necessary nmay be subjected as it is to the
crystallization treatnment, or may be subjected to the
crystallization treatnent after a concentration
treatnment thereof. In 5 the case of use of an al coho

SRR Cag thd habov E€ 7 dBALPT HRYC 3D | RigIEQCa gy solvents

preferable that the reaction mxture is subjected at
| Y 8¢ dichysraretkatronchieeaf vt . digh it dse sofand
use of a solvent other than alcohol solvents, it is
pridfeerlalylee wlatrhehécr badtpoardon ndxtweretd sswiibjeect ed
to a crystallization treatnent after a concentration
t heatament hiepeneef antit ths hke; ereferable that the
reaction mxture is concentrated to an extent of
subst antimglley bo thel bssent ©fbd hesabave-t Hie sCiovieed

sol vent other than al cohol solvents, before 15
perfs@iribrg dachystahbkbzat s0ut I eatiediiudel e H=QaC e@r 1
m xture post-treated if necessary is subjected, if

NegeRSsaiviest @uahCoBCEPHL ahi PR 6 LaddTEN o ek itirked Wi th
an al cohol solvent, then, further subjected to a

coneeRiiatl andt kgat MERL; LhMS]: ansol Verdriihale o RaR2Q s
al cohol solvents can al so be renoved by azeotropy with

anR o3liGaNeh r3ehYeRt - phhabbeufaseriin PRI FAHIMNQ 9Yah ;an
azeotropy operation, an al cohol solvent remaining in

! 138 483081 Thibibge Al ERE, SnSONE AL LA DML dd s RNt

can be used as it iSi1n a crysta [1zation treatnent.
hydrogen carbonate, potassium hydrogen carbonate and
the like; and the like, and preferable are alkali metal
hydrogen carbonates. The use amount of these bases is
usually in the range of 2 to 6 mole ratio, preferably 3
tc 5 mole ratio with respect to the copper compound.

It may also be permissible to remocve insoluble
components by performing a filtration treatment, before
and after or during the stage of the above-described
mixing and liguid separation treatment. Such a
filtration treatment can be carried out alsc using a
filtration aid such as diatomaceous earth, alumina cr
the like, and the use amount thereof is not
particularly restricted.

The crystallization treatment in the present

invention is carried out in the presence of an alcohol
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25 Exanpl es of the al cohol solvent to be used in a 20
crystallization treatnent include alcohols having 1 to
4 carbon atons such as net hanol, ethanol, n-propanol,

i sopropanol, n-butanol, tert-butanol and the Iike, and
preferable is nethanol. In the case of use of an 5

al cohol sol vent as the solvent in the above-described
reaction, the solvent can be used as it is in a
ceypsvabki zak i vae drieat memturkhe osde tamotint 6f apcessary
al cohol solvent is not particularly restricted, and
useal by snbtihetednge of ilstoo 100 weiwgita lrldtziad,ioh0
preferably 5 to 20 weight ratio with respect to the
sakeayhedenecamap at cohiol ecospoundiel)cryB@llization
crystallization treatnment operation is usually
catkehefleut abyehl Xi dgnasnal £ohol Solaedntanthedeocf. In
reaction mxture subjected, if necessary, to the

abprecdeschicbgde 18 posSt al s SRS MBI 1 AN Afs GORCEaBLRati on
treatnment, and the mxing order thereof is not

pacticubakl ¥oligstricted:s Jherd.erpear ate dh thection
crystallization treatnent is usually in the range of

-2Qxt0:-80C: PLEESEADAY e 10 tOs @@Ca clﬂzstt@e_uqal%ngﬁn

I medi ate deposition of a crystal by m xi ng of

r %?‘é%'tf?l@n@“ Xt4f (’}r@é“%aaé?e al£ohal %‘3' Vggﬁventchgtmaiﬂ ’c‘l’i&n

e subjected as it isto a solid-liquid

SSR@EEMOQ&G%@EE@”{#% f?@%é@f ElonQ HBY A8 ce;on

cool ove Scri be tenperature
r%gg%urgt1gsngg%ctgreE§rQQ£ tggﬁ(;%a€¥ﬁglﬁy;aQRéh re
an~al coho veht® af & hixe e range o
tgfgog gocggggh ration treatment thereof. It is more

preferable that the reaction mixture is concentrated to
an extent of substantially no inclusion of the above-
described solvent other than alcohol solvents, before
performing a crystallization treatment. The reaction
mixture post-~treated if necessary is subjected, if
necessary, to a concentration treatment and mixed with
an alcohol solvent, then, further subjected to a
concentration treatment, thus, a solvent other than
alcohol sclvents can élso be remcved by azeotropy with
an alcochol solvent. In the case of performing such an
azeotropy operation, an alcohol solvent remaining in
the reaction mixture after a concentration treatment
can be used as it is in a crystallization treatment.

Examples of the alcohol sclvent to be used in a
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21 a solution containing an i ntended asynmetric copper
conpl ex, and the solution is cooled down to the range
of -10 to 20C to cause deposition of a crystal. In
this case, an intended asynmetric copper conplex 5
crystal may be used as a seed crystal. The seed

crystal may be added after m xing of a reaction

m xture and an al cohol solvent, or added during the

i G YR @ st izape 1 oAf ttecagowplteinohude sheokeysthkvizatl owe
treatment, 10 an intended asymetric copper conplex
criystatbaartyes coldheetedethenrihectkraubl ant-pispame! ,
by, for exanple, a wusual solid-liquid separation

t risatpremtarsich naduthnktl; ateon-bneataenénanthé hei k4 keand
The resultant asymetric copper conplex crystal may
be fdfrdhgr €15 ssukjteehed .t o1 vweshiaw: tseatsents abhe
solvent to be wused in the washing treatnment is not

partdandiardol ven@stisi ¢hedscakdntsual tie absebolisscribed
solvents exenplified as the solvent to be used in the

abQe-tdescr ithed scar¥stakbhhzBbi Q84T 88t Nt s afg Ased.
20 The col'l ect ed asynmetric copper conplex crystal

shawss (Gatal M6 na¢ eVt h¥nt f Orriexangy emdyhtd Jreagt i on
of "prochiral olefins and di azoacetates. Next,

p%ﬁ&ﬁﬁéﬁl%oﬁ%%%QcE'o ogebpgglgéggpi§31§§%%fﬁ% Used

sal i cylidene am no al cohol conmpound” (

25,19 1Rr aset el DUGRLI 88 W LL beol LLyshiafd: ;22

preferably 5 to 20 weight ratio with respect to the
salicylidene amino alcohol compound (1).

The crystallization treatment operation is usually
carried out by mixing an alcohol solvent and a reaction
mixture subjected, if necessary, to the above-described
post treatment and/or concentration treatment, and the
mixing order therecf is not particularly restricted.
The temperature in the crystallization treatment is
usually in the range of -50 to 80°C, preferably -10 to
60°C. In the case of immediate deposition of a crystal
by mixing of a reaction mixture and an alcchol solvent,
the mixture may be subjected as it is to a solid-liquid
separation treatment described later, or may be further
cecled in the above-described temperature range. It is
more preferable that a reaction mixture and an alcohol

solvent are mixed in the range of 30 to 60°C to obtain
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A salicylidene am no al cohol conpound (1) can be
obt ai ned by reacting an optically active am no al coho
conpound of the formula (2): RL R2 ->--KRZ (2) H2N
OH (wherein, Rl, R2 and * represent the sanme neani ngs
as 5 described above.) (hereinafter, abbreviated as
am no al cohol conpound (2)) with a salicylal dehyde
compound of the forrmula (3): CHOR OH (3)., R4
(Whé?@ﬂﬁlOQBC&H&aRﬂlPQpﬁéséﬁFeﬂﬂédséﬁ%m%%%ﬁ+%g%o%%?r10

descri bed above.) (hereinafter, abbreviated as
Sﬁqmﬁﬂaﬂ d@ﬁ@d§h€oﬁﬁé9ﬁé°n(3¥)COEkaﬁp@@%no¥ot?ﬁﬁeﬁﬁqﬁ?
al cohol conpound (2) include optically active am no
alcdohdl0 compdldndse stehsasd@rdbition of a crystal. In
am no- 1, 1- di phenyl - 1- propanol, 2-am no-1, 1-di (2-
methiex y@iseny lan- inpeopadoksymmetric copper complex
2-am no-1,1-di (5-tert-butyl -
2-aryisutaOx yalye byl pstdprepansked2ecapsnat 1, THdH (Seeldert -
butyl - 2-tert-but oxyphenyl) - 3- phenyl - 1- propanol , 2-
amdmetk11mdiy( bet adtiebubyte2- mﬂkyh@xyphanyéacﬂl¢ncmxyuﬂ re
, 20 2-am no-1, 1-di benzyl - 1- propanol , 2-am no-1, 1-
diaetzhoxykensy! sohvprepasel acased @\lilﬁlrluy kehe Thex@g no
stage.

After completion of the crystallization treatment,
an intended asymmetric copper complex crystal can be
collected from the resultant mixture by, for example, a
usual scolid-liquid separation treatment such as
filtration treatment and the like. The resultant
asymmetric copper complex crystal may be further
subjected to a washing treatment. The solvent to be
used in the washing treatment is not particularly
restricted, and usually, alcohols solvents exemplified
as the solvent to be used in the above-described
crystallization treatment are used.

The cclliected asymmetric copéer complex crystal
shows catalytic activity, for example, in a reaction of
prcchiral olefins and diazoacetates.

Next, preferable production method examples cf the

salicylidene amino alcohol compound (1} to be used in

the present invention will be illustrated.
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23 al cohol compound (2) includes R-formand S-form
optically active substances, and nmay be appropriately
sel ect ed depending on the intended salicylidene am no
al cohol conpound (1). The ami no al cohol conpound (2) 5
can be produced using any known nethods. Exanples of
t he salicyl al dehyde conmpound (3) include

2- hydr oxy- benzal dehyde, 2-hydroxy- 5-

ni t r ohenzal dehydlene 2ahiytdr axyeBB- dicoipomnabeiz alcdehpde,
2- hydr oxy- 3-f | uor obenzal dehyde, 2-hydroxy-3 10
chherohenzpl debydein- iy dsoxye 3t Ietdraxiyeb-anine alcohol
ni trobenzal dehyde, 2-hydroxy-3, 5-di-tert-
but-ylhbaRgabdebydero 2naysr pxy:- 5- f | uor obenzal dehyde, 2-
hydr oxy- 5- chl or obenzal dehyde, 2-hydroxy- 5-

met hoxygar bonyl benzal dehyde, 2-hydroxy-5 15

et 2bonyj,benzal dehyde, 2-hydroxy-5-(n-

PHRPOX rbonyl ) benzal dehyde, 2-hydroxy-

i sopr opoxycar bonyl benzal dehyde, .2-hydroxy-5- .
fﬂﬁgﬁ5§éphyﬁben§alﬁ%ﬁygefeggﬂVﬂbe3¥Bﬁaﬁ% peanings as
difIuotonethﬁlbenzaldehyde, 2- hydr oxy-5 20

t AePryoPERet Rt Behzal dehyde, 2- hydr oxy- 6-
trinmethylsilyl benzal dehyde, 2-hydroxy-6-tert -
butgrairet ReF si PP heRzA RS HIR 2PN K ECTRS YHe

sal i cyl al dehyde conmpound (3), conmercially avail able
cdApounds can be used, and it can be produced using

any 25 known nethods. 24
with a salicylaldehyde compound of the formula (3):

) CHO
R —

X
&\' / OH (3)

o

(wherein, R® and R! represent the same meanings as
described above.)

(hereinafter, abbreviated as salicylaldehyde compound
(3)).

Examples of the amine alcohol compound (2} include
optically active amino alcohol compounds such as 2-
amino-1,1l-diphenyl-l-propancl, Z2-amino-1,1-di({2-
methoxyphenyl)-1-propanol, 2-amino-1,1-di(5-tert-butyl-
2-n-butoxyphenyl)-l-propancl, 2-amino-1,1-di(5-tert-
butyl-2-tert-butoxyphenyl)-3-phenyl-l-propancl, 2-
amino-1,1-di(5-tert~-butyl-2-cctyloxyphenyl)-1-propancl,
2-amino-1,1-dibenzyl-1l-propanol, 2-amino-1,1-

di (methoxybenzyl)-1-propanol, and the like. The amino

23



The use amount of the salicylal dehyde conmpound (3) is
usually in the range of 0.9 to 2 nole rati o,
preferably 1.0 to 1.2 nole ratio with respect to the
am no al cohol conpound (2). 5 The reaction of the
am no al cohol conpound (2) and the salicyl al dehyde
conpound (3) is usually carried out 1in the presence
of a solvent. Exanples of such a solvent include
aperabré KpHPBEREDOA) sbNvEnEss skichr &l and|Udmem
xyl ene, benzene and the |ike; hal ogenated 10
hypdtécalbonaspivenssbstehcas, chhédrobernzxempprropriately
chlorof orm dichl oromet hane and the Iike; al coho
sekventsdsdeheasingebhabiot , i etdanmd saidi dyhe derlee.amino
et her solvents such as nethyl-tert-butyl ether,
deetbybletbapouhet tahydrofaran ncanrd cdohe 1l ckepoaha. (2)
These sol vents may be used singly 15 or in adm xture.
Thenuse apodatetihgsend asy NBdowpaiddicadarly
restricted. The reaction of the am no al cohol conpound
(2) andampbhessati eyt abgetyde: camaunddnpouns qanri ed
out by mxing both the conmpounds, if necessary, in
t hac2Q4Br 8SRPEeo QY -Be 0L VM ya &Nt USHA!l )y~ £-he mi xi ng
order thereof is not particularly restricted. The
reacthbeBnLETRER ALLT ex L5, Hisytal 1y, 4 0yt e J,0088 Q0 deh4k0
150C, preferably 20 to %ZOC. The progress of the
reagt, an_ ' [ & _ahal ysi s

b SEBQBxg C PEySQQ%éﬁQE?%§ﬁ§£@,:2§§ﬁ§gﬁhr%ﬁ y

means such as, for exanp gas 25 mat ogr aphy,

10 | EAYLECERROTRLOQLARNY, 2 E e, 1 Kt hoxy-5-

15

20

25

nitrobenzaldehyde, Z-hydroxy-3, 5-di-tert~
butylbenzaldehyde, 2-hydroxy-5-flucrobenzaldehyde, 2-
hydrexy-5-chlorobenzaldehyde, Z2-hydroxy-5-
methoxycarbonylbenzaldehyde, 2~-hydroxy-5-
ethoxycarbonylbenzaldehyde, Z2-hydroxy-5-(n-
propoxycarbonyl)benzaldehyde, 2-hydroxy-
isopropoxycarbonylbenzaldehyde, 2-hydroxy-5-
fluoromethylbenzaldehyde, Z-hydroxy-5-
difluoromethylbenzaldehyde, 2-hydroxy-5-
trifluoromethylbenzaldehyde, Z-hydroxy-6-
trimethylsilylbenzaldehyde, 2-hydroxy-6-tert-
butyldimethylsilylbenzaldehyde, and the like. As the
salicylaldehyde compound (3), commercially available
compounds c¢an be used, and it can be produced using any

known methods.
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The reaction mxture after conpletion of the reaction
contains a salicylidene am no al cohol conpound (1),
and it nmay be used as it is, or the salicylidene 5

am no al cohol conpound (1) nay be isolated by a
concentration treatnment and the |ike. The isolated

sal i cyli dene am no al cohol conpound (1) nmay be further
purified using nmeans such as crystallization

t r eat Mbet usecelhmapntchionhe oge aphyl ahdeh yae | ¢ kep daefdor ()
use. 10 Next, preferable production nethod exanpl es of
t he uwabevdvdescrihkedaanenofabcbhod 2onpbandat(2), wil |
be illustrated. An am no al cohol conpound (2) can be
ohtraimredhy 1r.@acbi ng2amc0pt realbywatk i vespadtho: acik
ester conmpound 15 of the formula (4): RO H2N OR6

(whemel BlcBhoandohpbaptesent the sane neani ngs as
descri bed above, and R5 represents an optionally

subst ithut edaakkyh gEOHR: OEMORS i SNG Ay Sthsdddnd @) ang
phenyl group.) 20 (hereinafter, abbreviated as am no

agiyd %%.tl%ngma@wge Eég@o%ah(@ ) G & gnaggh conpaund Ploue
the formula ( wherein, R2 represents

the, %@1’5‘3 'f%%’é'n'&g @% ?e%ﬁbgr‘%?te le%n%fxésal%mr gsents

a hal ogen atom) her ei na abbr evi at

(}|é¥y% q Q%@E%H@daQékétlc hydrocarbon sclvents such as

toluene, =xylene, benzene and the like; halogenated
hydrocarbon solvents such as chlorobenzene, chloroform,
dichlecromethane and the like; alcohel solvents such as
methanol, ethanol and the like; ether solvents such as
methyl-tert-butyl ether, diethyl ether, tetrahydrofuran
and the like; etc. These solvents may be used singly
cr in admixture. The use amount thereof is not
particularly restricted.

The reaction of the amino alcohol compound (2) and
the salicylaldehyde compound (3) is carried out by
mixing both the compounds, if necessary, in the
presence of a solvent, and usually, the mixing order
therecf is not particularly restricted.

The reaction temperature is usually in the range of
15 to 150°C, preferably 20 to 120°C.

The progress of the reaction can be confirmed using

usual analysis means such as, for example, gas
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Exanpl es of the al kyl group represented by R5 in 26
the formula (4) include alkyl groups having 1 to 4
carbon atons such as a nethyl group, ethyl group, n-
propyl group, isopropyl group, n-butyl group, tert-
butyl group and the |ike. Such an alkyl group is 5
optionally substituted by, for exanple, an al koxy
group such as a methoxy group, ethoxy group, propoxy
gragupma tiogampdpyox y ignddp candmehegkiRley ernd atphehiie .
group and the like, and specific exanples of the

al kyl Tgreoupacsubst ntiutedebyfsechcansldsien uehtttiencl ude
a 10 net hoxynet hyl group, ethoxynethyl group,
meteh@tyetrhyHontgriagpa benzyllgoety, asthind yalgsoup @npound
the like. Exanples of the substituent optionally
suhist,i titded tOmad phengkdgeeuptr epl esentiedl 1 Roylidene
i nclude al kyl groups having 1 to 4 carbon atons such
asmd i®lhHonbl ¢bapBundt NYh MEQPUPe DNsHIOLPYE 19 AP,

i sopropyl group, n- butyl group, isobutyl group,
S%%nQ@Ef&aQﬁ%%ptrE%Ehen@uEMh group; od the lik8iated

al koxy groups having 1 to carbon atons such as a
”%QHQé$lg@%%% a%EhQXXlQBQUE Cgmp9£9@0¥y HPHBe further
i sopropoxy group, n-butoxy group, |sobutoxy gr oup,

S%&rq%ﬁ u%& gpme%ﬁ%tsgghoég g%ggpal%fz 1¥|§¥@%tment,

group, exyl'oxy group, n-octy oup,

| 3096/ ' %Xso% %%gra];)h?egxlclo§¥eg£9klg BoeLLhe, d ke; etc.

Specitic exanp henyl group Su stl uted by
such bst|t ent ncl ud neth hen r ou
25 n- guggxypg Fb utgfp %%§ %r%%%, g qht6§§ é

above-described amino alcohol compound (2) will be
illustrated.

An aminec alcchol compound (2) can be cbtained by
reacting an optically active amino acid ester compound

cf the formula (4):

R' o

> @
OR®

H,N

(wherein, R! and * represent the same meanings as
described above, and R® represents an optionally
substituted alkyl group or optionally substituted
phenyl group.)

(hereinafter, abbreviated as amino acid ester compound

(4))
with a Grignard compound of the formula ({5):

R%MgX (5)
(wherein, R?® represents the same meaning as described

above, and X represents a halogen atom.)
(hereinafter, abbreviated as Grignard compound (5)).

Examples of the alkyl group represented by R® in

26
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27 tert-butyl phenyl group,

2-n-octyl oxy-5-tert-butyl phenyl group and the |ike.
Exanpl es of the hal ogen atomrepresented by X in the
formula (5) include a fluorine atom chlorine atom 5
brom ne atomand the like, and preferable is a brom ne
atom Exanples of the am no acid ester conpound (4)

i ncl ude an al ani ne benzyl ester, phenyl al ani ne benzyl
edtrer ,foralulre (Benziyklester]l kot rvcpnehdrenzyll esi ef
and 10 | euci ne benzyl ester, and optically active
COends: t colkt alur@dabyasubshit uftogp 2 deylcesi@r n-
part of the above-described conpounds by a nethyl
egipy 1eigdhblup,eSl@broBy Pl 9P¥hp £Shbut ¥ SOPFORY,| w©sier,
n-butyl ester, tert-butyl ester, phenyl ester,
2910 ¥hgesher 1id8. such an alkyl group is
2-n-but oxy-5-tert-butyl phenyl ester, 2-tert-butoxy-5-

tQﬁhﬁQHthﬁh%%%@tg%E%Ed by, for example, an alkoxy group
2-n-octyl oxy-5-tert-butyl phenyl “ester,’ 2-nethyl benzyl

e T I z te - b t

ke |a%e$§/nllg¥h%§gr?ﬁﬁ-ggf étliuéé%;’ﬁ&)@, eNZyl o 85 tfiloup,

4-et hy est opy ester,

38 SR PRIEN, SReEp< U L OEna 81 o

h | henzyl _ester, 2.3-dinethyl benzyl ester., 2, 4-
GRSt Ry T EnZS T GBPETEY5, BYEMRAT Ryt beryy = Hotlerd7oRey.

O TR Saten 5, LRI benevlg et o, 2

n%&@%é&%%@é%&legggﬁb,4é§£§$§¥£€€§ylgﬁgﬁﬁﬂnmé%hégiethyl
group, benzyl group, trityl group and the like.

Examples cof the substituent opticnally substituted

on a phenyl group represented by R° include alkyl
groups having 1 to 4 cafbon atoms such as a methyl
group, ethyl group, n-propyl group, isopropyl gfoup, n-
butyl group, isobutyl group, sec-butyl group, tert-
butyl group and the like: alkoxy groups having 1 to 10
carbon atoms such as a methoxzy group, ethoxy group, n-
propoxy group, isopropoxy group, n-butoxy group,
isobutoxy group, sec-butoxy group, tert-butoxy group,
n-pentyloxy group, n-hexyloxy group, n-octyloxy group,
iscoctyloxry group, n-decyloxy group and the like; etc.
Specific examples of the phenyl group substituted by

such a substituent include a 2-methoxyphenyl group, 2-

n-butoxy-5-tert-butylphenyl group, 2-tert-butoxy-5-
27
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propoxybenzyl ester, 4-isopropoxybenzyl ester, 4-n-
but oxybenzyl ester, 4-tert-butoxybenzyl ester, 4-
pentyl oxybenzyl ester, 4-hexyl oxybenzyl ester, 2, 3-

di met hoxybenzyl ester, 2, 4-dinethoxybenzyl ester, 2,5
5 di net hoxybenzyl ester, 3,4-dinmethoxybenzyl ester,
3, 5- di net hoxybenzyl ester, 4-nitrobenzyl ester, 4-
cyanobenzyl ester, 4-fluorooxybenzyl ester and 4-

c hleortotuythdmayh yésyepppand-thect y kexy Thet ani rioataclipdheny 1
ester conpound (4) includes R-formand S-form

opfriccad lapndl@ hactiijwe .subst ances, and may be
appropriately selected depending on the intended

am no palag@hels e@Mpabnda{dyen #6or Neepd Suhaci et am
compound (4), conmercially avail abl e conmpounds may be

used, N f1Qr (@5anRkeudeCoNPOUNESH ObL BbMed: 1Yo Fi8acC tathigh,
an optically active 15 anmino acid of the fornula (6):

mbﬂaﬂineH%NogHaEWhﬁﬁgiTikg; and Eréf%&é%%%ﬂi§r535¥yﬂine
meani ngs as descri bed above.) with a hydroxyl

comound of the fornmula (7): R60H (7) (wherein, R5
represents the same neani ng as described 20 above.)

e SETRICS L BrRELS B DEruse e g ¢

g;]idlthlul’é%n%snulafl%%ii%eagiegzgi]deg gr! ip eenayclealuasnuiar!e! %e%sz%q'
ester, valine benzyl ester, isoleucine benzyl ester and
leucine benzyl ester, and optically active compounds
obtained by substituting a benzyl ester part of the
above-described compounds by a methyl ester, ethyl
ester, n-propyl ester, isopropyl ester, n-butyl ester,
tert-butyl ester, phenyl ester, 2-methoxyphenyl ester,
2-n-butoxy-5-tert-butylphenyl ester, 2-tert-butoxy-5--
tert-butylphenyl ester, 2-n-octyloxy-5-tert-butylphenyl
ester, Z2-methylbenzyl ester, 3-methylbenzyl ester, 4-
methylbenzyl ester, 4-ethylbenzyl ester, 4-propylbenzyl
ester, 4-isopropylbenzyl ester, 4-n-butylbenzyl ester,
d-tert-butylbenzyl ester, 4-pentylbenzyl ester, 4-
hexylbenzyl ester, 2,3-dimethylbenzyl ester, 2,4-
dimethylbenzyl ester, 2,5-dimethylbenzyl ester, 3,4-
dimethylbenzyl ester, 3,5-dimethylbenzyl ester, 2-

methoxybenzyl ester, 3-methoxybenzyl ester, 4-

methoxybenzyl ester, 4-ethoxybenzyl ester, 4-
28



preferable is p-toluenesul fonic acid. The am no acid
29 ester conpound (4) obtained by this nethod is
usually an addition salt with an acid used in the
reaction, and this can be subjected as it is to a
reaction with a Gignard conpound (5), however, it is
necessary to use 5 the Gignard conpound (5) in excess
amount, thus, the addition salt of the amno acid
egtmp ccoipowyd E4)xeandd-thepacpbdxisepref esabdy, t4-eat ed
with a base before use. (hereinafter, treatnent of

t he: taddideinary 1S @lstt c@f, theerarbnooaghén £81 essconpoind

(4) and the acid with a base 10 is abbreviated sinply
apehage AieatziBNtstkR, SAMRex26RFbdn z FX DL &8, of, 3-he
base include tertiary am ne conpounds such as

t1d iedditloaiRez Ay esdene and-bigelhkeynedl kaldsietaly, 5-
hydr oxi des sucﬁ as sodi um hydroxi de,” 15 pot assi um
hydntinde 800 the ki ke, 38l kalinIBlakyp & PONALEs, such
as sodi um carbonate, potassium carbonate and the

| i ke ralkal Eag Qggrogg - 0 e hzgs sodi um
hydrgbeﬁ %gfggﬁéte? pofass?bﬁ?ﬁé%r%@%ﬁéggggbnate and

t like; etc. al,kal 0 hydroxi des, al kali
régiﬁnoggpﬁgﬁafggggf‘glEgp?pﬁégg?egﬁ§gr%éﬁ§%‘53} 6ﬁates
are . usual |y used in the for f ueo sol ution, .and
N o o Ther ot ot o TR L1 gy B8

tricted. Preferabl tert] ds,
aid 61 SOPPEPBRate FECTPRER T BNt e S Tuge  ca11y

0 ago%nt of %g%abase S gsggblgeln t he range of g&éé%ed

15

20

ctive su nces, an appropriately s

depending on the intended amino alcohol compound (2).
As the amino acid ester compound (4), commercially

available compounds may be used, and for example,

compounds obtained by reacting an optically active

amino acid of the formula (6):

R' o
g {6}
H,N OH

(wherein, R! and * represent the same meanings as
described above.)

with a hydroxyl compound of the formula (7):

RSOH (7}

(wherein, R® represents the same meaning as described
above.)

in the presence of an acid may be used. As the acid,
organic sulfonic acids such as methanesulfonic acid, p-
toluenesulfonic acid and the like are usually used, and

preferable is p-toluenesulfcnic acid. The amino acid
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30 2 nole ratio, preferably 1.1 to 1.3 nole ratio wth
respect to the addition salt of the am no acid ester
conmpound (4) and the acid. The above-descri bed base
treatnment is carried out 5 usually in the presence of
an organic solvent. Exanples of the organic sol vent

i nclude aliphatic hydrocarbon solvents such as
hexane, heptane, cyclohexane and the |ike; aromatic
scsrem sogpohings (40 obbenénedybenehl sonetiy dr obenzenkl v
di chl orobenzene, 10 trifl uorotol uene and the |ike;
etdmeradsioltient sastichiat anetbyd teed- butyhe efdwrtion, and
di ethyl ether and the like; hal ogenated hydrocarbon

salhventsinsweh sas cdiehl asomet hange 4i ebd o 08t hang, a
chl orobutane and the 1|ike; ester solvents such as

etdilgnacet abepohutiylis1p reptate, and thendd&kesaBf 6o The
base treatnment nmay also be carried out in a two-I|ayer

Sy$leem: QMRS doRbodNd QE9aN) Co 50L YEN nANG Walifls, Thi
use anmounts of the organic solvent and water are

u%@@h&ﬁo%”s&ﬁ% B@ngﬁepgm%notQcﬁgoég%%ﬁﬂﬁoﬂﬁgdﬂh {4) and
preferably 5 to 10 weight ratio 20 wth respect to the

g%g%tEQstﬁgfp%%égggbﬁgiQQeggég wf@ﬁei ﬁéggx%ggkéé”use.

the aci ase treatnent tenperature 1s

USHAls nbB bl (£800RR 5d0d0 A0k PLelerabl e G Lo

13%. %he m-xture a??er he base re&inent 'S SJ%Jeéied

%%mﬁ%olch% %gtgr|E Hgguégp?ﬁﬁtéﬁﬁ‘%{é*ﬁé?ﬂ“wiéﬂ J'y%se
is abbreviated simply as “base treatment” in some
cases.).

Examples of the base include tertiary amine
compounds such as triethylamine, pyridine and the like;
alkali metal hydroxides such as sodium hydroxide,
potassium hydroxide and the like; alkali metal
carbonatgs such as sodium carbonate, potassium
carbonate and the like; alkali metal hydrogen
carbonates such as socdium ﬁydrogen carbonate, potassium
hydrogen carbonate and the like; etc. The alkali metal
hydroxides, alkali metal carbonates or alkali metal
hydrogen carbonates are usually used in the form of
aqueous solution, and the concentration thereof is not
particularly restricted. Preferable are tertiary amine

compounds, and more preferable is triethylamine. The

use amount of the base is usually in the range of 1 to
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m xture after the base treatnment is mxed if necessary
with a water-insoluble organic solvent or water before
bei ng subjected to a liquid separation treatnent. By
this procedure, a solution of an amno acid ester 5
conmpound (4) is obtained as an organic |layer. Here, a
solution of an am no acid ester conpound (4) may
further be obtained as an organic |ayer, by perform ng
arg extleractitor,t peatreablepf 2ah aqueodsmbbyeratafd eritihe
liquid separation treatnent, using a water-insoluble
1Gempgan cosaheeatidithos exltacti ohet &ebdsresd i dreys ther
carried out repeatedly. The tenperature of the

t reafdongasulast aneetha tbhedliqui d separation treatnment
or the extraction treatnent is usually in the range of

-10 t @nd06popeefietabl¥ecd $9sd0G cdEndst te carried out

wat er -i nsol ubl e organi ¢ solvent, the sane solvents as

the.Qnagniie sakvenrtseHsgdok N, Ehgr@§9¥@ s&eag(d bed base
treatment are menti oned, and the Use anount thereof

' %x@%l@%f B'fc%ér Ly 5§§Eré8199nt é](19<§’é aélln_‘l.%:i‘fasél.l.c}'ltl on
ester

an am no aci d COﬁpOUﬂ

g%%%@ Xboﬁ“@b?%&ﬁgstguéh &? %Qéﬂ@t'ﬁéh d.gatment.

con |t|on 0 concen ron tre " incl udes

u%%%un eelﬁign'éhgn&aggg quLErZOa:E'éi)IF] ’?lc gcr)llef &l ablsyuc 0 atso

reduced ressure e ‘concen I On Of an
m RQ.aci d ester 25 conmp %%% int ‘%ﬁ Iutlon after
the céncentrati'sn %EO? 12 Ut P AP TS e
rQ%lggr%toguene an% the like; ether solvents such as
methyl tert-butyl ether, diethyl ether and the like;
halogenated hydrocarbon solvents such as
dichloromethane, dichloroethane, chlorcbutane and the
like; ester solvents such as ethyl acetate, butyl
acetate and the like; etc. The base treatment may alsoc
be carried out in a two-layer system composed of an
crganic solvent and water. The use amounts of the
organic solvent and water are usually in the range of 1
to 100 weight ratio, preferably 5 to 10 weight ratio
with respect to the addition salt of the amino acid
ester compound (4} and the acid.
The base treatment temperature is usually in the
range of -10 tc 40°C, preferably 0 to 10°C.
The mixture after the base treatment is subjected

as 1t is to a liquid separation treatment, or the
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preferably 5 to 30 w% 1In general, the amno acid
ester conpound (4) is a conmpound which is unstable
under condition of formation 5 of no addition salt
with an acid, and usually generates easily by-products
such as a dinmer of the formula (8): R HNNH (8 . O
R1 (wherein, Rl and *represent the sanme neani ngs as
descri bed above.) and the like. In the case of
carimbivig adttetrthd hisadesel0repenenent s undesd the necessary
above-described condition, and if necessary the
condénta atdter -tineatlmbie, chorever scanenamnoraod d estere
conmpound (4) can be taken out efficiently in the form
ofbesiolqutsuti ecaridaitel aglaght @esebodyt i chréstinait anBy
addition salt with an acid, and 15 this can be used as
I teHiS gt d@uregclal @B 1wkt Bnao s Gih 0&ad 6 COFD ek 25) .
Exanpl es of the Gignard conpound (5) include

phemdomangsiumscBberided pheay! sBgaest UM oM dred- a
tert-butyl-2-n-but oxyphenyl magnesi um chl ori de, 5-tert

2Q utnvlon2 o Bt Qxyphenyk pagpest uR B oM Ae; 1 2 nay
nmet-hoxyphenyl nagnesi um chl ori de, 2-

et henmhery LERgAGSHULDE AN, 48 n Be T £L e DU el &11in i35

but oxyphenyl magnesi um chl ori de, 5-tert-butyl-2-tert-
an extraction treatment of an aqueocus layer after the
liquid separation treatment, using a water-insoluble
organic solvent. This extraction treatment may be
carried out repeatedly. The temperature of the
treating substance in the liguid separation treatment
or the extraction treatment is usually in the range of
-10 to 40°C, preferably 0 to 10°C.

As the water-insoluble corganic solvent, the same
scolvents as the organic solvents used in the above-
described base treatment are mentioned, and the use
amount thereof is not particularly restricted.

Thus obtained solution of an aminc acid ester
compound (4) is, i1f necessary, subjected to a
concentration treatment. The condition of the
concentration treatment includes usually in the range
of 20 to 45°C, preferably 30 to 40°C under reduced

pressure. The concentration of an amino acid ester

compound (4) in the sclution after the concentration
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but oxyphenyl magnesi um brom de, 5-tert-butyl-2-
oct yl oxyphenyl magnesi um chl ori de, 5-tert-butyl-2-
oct yl oxyphenyl magnesi um broni de, benzyl magnesi um 5
chl ori de, benzyl magnesi um brom de, 2-
met hoxybenzyl magnesi um chl ori de, 2-
nmet hoxybenzyl magnesi um brom de and the |ike. As the
Gri gnard conpound éS),‘connercially avai |l abl e
cOMFEtAEE tnay Héugdéd, 1andheoraexandf el ta 0! Tdothfounds
obt ai ned by reacting an organi c hal ogen conpound of
t ke efermbila 09yo RE-XtE9) (wherein, R2 and X represent
the sane nmeani ngs as described above.) with a netal
magneshumenayabe tkedamifo Theidsss temurdmpofurtchg 4) is a
Gignard conpound (5) is wusually in the range of 2 to
leomplendathdchpief enabkyle3utded emtdi triadi @ Mifidirmation
respect to the amno acid ester conpound (4). The
r edchiconddf tthe amlnowachdzesietrdcompounchidd)y 2@ candes
the Grignard conpound (5) is usually carried out in
t baspresencprotivatsokVent asAs dhresalvaite Aesad nent
to the reaction are advantageous, and exanpl es thereof
i nlug® ether solvents such as nethyl tert-butyl

her di@thyl et her, tetrahydrofuran and the |ike;
ar’d tfﬁ 3 )hydrocarbon sol vents such as tol uene,
xyk%%é%1benzene and the like; aliphatic hydrocarbon
solvents such as

(wherein, R and *represent the same meanings as
described above.)

and the like. 1In the case ¢f carrying out the base
treatment under the above-described condition, and if
neéessary the concentration treatment, however, an
amino acid ester compound (4) can be taken out
efficiently in the form of solution containing a free
body which is not an addition salt with an acid, and
this can be used as it is in the reaction with a
Grignard compound (5).

Examples of the Grignard compound (5) include
phenylmagnesium chloride, phenylmagnesium bromide, 5~
tert-butyl-2-n-butoxyphenylmagnesium chloride, 5-tert-
butyl-2-n-butoxyphenylmagnesium bromide, 2-
methoxyphenylmagnesium chloride, 2-

methoxyphenylmagnesium bromide, 5-tert-butyl-2-tert-
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hexane, heptane and the like; etc., used singly or in
adm xture, and the use anmount thereof is not 5
particularly restricted. The reaction of the am no
acid ester compound (4) and the Gignard conpound (5)
are carried out by mxing both the conpounds, if
necessary in the presence of a solvent, and usually,
the m xing order thereof is not 10 particularly

r €819 PdE N YHEREVEs 1 uit chdopidfer AbFert haet vihe i to
acid ester conmpound (4) is added to the Gignard

c dmpoune hel)y. L nagnesbodi bentick, aldtagtthetybmno acid
ester conpound (4) to the Gignard conmpound (5)

c antti yluwcwysihe ngrl maghesdutt entbyids, nbreepteferable:. 15
The reaction tenperature is usually in the range of O
t @ 306G x ypheheriablgy e3Qutn0b 30&i dd heb pf 0PI RSsn &f 1 dhe
reacti on can be confirned using usual analysis neans
sughl @aS.def, 0 eex3dTnkgncgasm shoamAEL 0graphy, |iquid
chromat ography and the |ike. 20 The reaction m xture
ll%éﬂ#ﬁ%?ﬂe&@@ﬁ%ﬁ@%e%ﬂhﬁtaH@S§id§yC@—aS a magnesi um
salt and the |ike which are by- produced by the
PrRAHRSS b N8 aL88SE LANL rBRYaLf andeCRSSAI Yo . the
reaction m xture after conpletion of the reactionis
post - biseahedakoknble BURPOSE] Ofsf CTOMIAGE: 201

i norgani ¢ substances. The post treatnment 1s 5

[ rel ustLng,.an I, d el ry a

SUA I %.co?gogﬁh ﬁgg L& HQ&& 9@9 f$£ é@ﬁﬁ?&@

u
base, and it eferabl e thaf the reaction xt'ur e

10 i%on&k%%%%doﬁk%qngg B&iQEagpfgg ££e§£§§%¥%tﬁ5f%§¥%*i

15

20

compound ¢f the formula (9):

R2-X {9}

(wherein, R? and X represent the same meanings as
described above.)

with a metal magnesium may be used.

The use amount of the Grignard compound (5) is
usually in the range of 2 to 10 mole ratio, preferably
3 to 5 mole ratic with respect to the amino acid ester
compound (4).

The reaction of the aminoc acid ester compound (4)
and the Grignard compound (5) is usually carried out in
the presence of a solvent. As the solvent, those inert
to the reaction are advantageous, and examples thereof
include ether solvents such as methyl tert-butyl ether,

diethyl ether, tetrahydrofuran and the like; aromatic
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Exanpl es of the acid to be used in such a post 5
treatnment include inorganic acids such as hydrochloric
acid, hydrobrom c acid, sulfuric acid, phosphoric acid
and the like, and organic acids such as acetic acid,
citric acid and the Iike. These acids are usually used
in the formof aqueous solution, and the concentration
10 thereof is not particularly restricted. An aqueous
th’GfP@ﬁf%?na?P]r‘ﬁ%fP‘g%rﬁ‘tCl’atﬁ~°d ﬁ%lupﬁpéfrer%leéleﬁﬁénﬁ%e
amount of the acid is usually in the range of 1 to 100
meheé thei bikpredbipidylQ hydngradian rsatliventist kuckspéct
to an amino acid ester conmpound (4). 15 Exanpl es of

t hexbase heptame ahdathe netled; dhydroxisgels ssmgh yasr in
sodi um hydr oxi de, potassium hydroxide and the I|ike;
abk#al kt et al acartionai s suohtas: Isodiafmicamnianat e,

pot assi um carbonate and the like; alkali netal
hydrogeal £ar Ponas esi sted. as sodi um 20 hydr ogen

car bonat e, potassi um hydrogen carbonate and the I|ike;

amonige 2dktieh ld Kesnelhgnialkaldidetsaler bydpoxhdess)
al kali netal carbonates or alkali netal hydrogen

CRhQO0NAL eSr 8 £a M esbisald Y9N dhe J0rmeef cuad B?Oh@}ung
solution, and the concentration thereof is not 25

p@B%hcﬂﬁér&Nm§§§ﬁééCtﬁﬂ é@é&ﬂé?ﬂ“lﬁ|%%ea$E%%b%ce°B§ kN

36 gaseous forn1nay be used or ‘amoni a wat er

U§§ﬁven5urm@rusagl y 1pr?e %%&%/%dfde& %e%e@h% ﬁHEh

as met hanol and the ke. Ammoni‘a water is preferable.

TBQr\Q?QGfQEI?tf@&?fc@émomcﬁvé@etﬁr S 14syallex rapt @ PRat

the amino acid ester compound (4) is added to the
Grignard compound (5%). An embodiment of adding the
amino acid ester compound (4} to the Grignard compound
(5) continucusly cor intermittently is more preferable.

The reaction temperature is usually in the range of
0 to 100°C, preferably 10 t¢ 30°C

The progress of the reaction can be confirmed using
usual analysis means such as, for example, gas
chromatography, liquid chromatography and the like.

The reaction mixture includes inorganic substances
such as a magnesium salt and the like which are by-
produced by the progress of the reaction, ahd if
necessary, the reaction mixture after completion of the
reaction is post-treated for the purpose of removing

the inorganic substances. The post treatment is
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5 w% preferably 10 to 30 w% The use anount of the
base varies dependi ng on the use anount of the above-
descri bed acid, and nmay advantageously be a val ue at
whi ch pH of an aqueous | ayer of treating liquid is in
the range of usually 8 or nore, preferably 8.5 to 9.0.
10 As a specific operation of the post treatnent, for
exanpl e, a reaction m xture and an aqueous sol ution of
ahlsa@lléYaﬂérmlﬁédoaﬁduﬁhégn?i&t@@?ed|%n@5ub1}%dtee@5tsﬁra/ a
liquid separation treatnent, then, the resultant
orgai, c angy et aﬁdpaﬁfaqabb@stsﬁﬁananraﬁctidnnmixﬂugelas
m xed and the m xture is subjected to a |iquid
sepaeatidowitheatmentd, Thhen posted tedtwieit opersat.i on
may be carried out repeatedly, and, in the

i nt er Eedinplies stagreOficid nad 154 agesd anvashilng post
treatment may be carried out using water, saline and

t heebitkentThac2Qatenpergini € &fiddesddrealLth ashance c
during the above- described post treatnent operation

| scdsyahhWroBrbRec Eange o1 Put 0 40Gq PrafeiA it 1A dia
30C. The reaction m xture post- treated if necessary

cantains anyarni BﬁdabggbﬁlcCgm%c(r?)asa%ettmé aFmy, be
25 used as it is he am no al cohol conmpound (2)

”%YLtQ‘?Lc aé1ksahat efe by, e CORGRALS 2l QR ta&@%E‘EQEé?P?sed

the [T ke. Wien the reaction m xturé post-treate

”%e%%@r ¥orﬁoBEaF§§ebE@U£6M@§on,‘ ta P e cf%g];caegmt&%‘%%%

hat, for exa Impurities are renove

S% eQe%EqEEdnétsﬁeg¥§ElPyrf§e¥g§?¥¥c§%ﬂ%h ﬂ% Qqueous
tration treatnent and
solution of an inorganic acid is preferable. The use
amount of the acid is usually in the range of 1 to 100
mole ratio, preferably 2 to 10 mole ratio with respect
to an amino acid ester compound (4).

Examples of the base include alkali metal
hydroxides such as scdium hydroxide, potassium
hydroxide and the like; alkali metal carbonates such as
sodium carbonate, potassium carbonate and the like;
alkali metal hydrogen carbonates such as sodium
hydrogen carbonate, potassium hydrogen carbonate and
the like; ammonia; and the like. The alkali metal
hydroxides, alkali metal carbonates or alkali metal
hydrogen carbonates are used usually in the form of

agueous solution, and the concentration thereof is not

particularly restricted. Regarding the ammonia, one in
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the like, then, the reaction mxture is used as it is,
or subjected to a concentration treatnent or the |ike.
In the case of performng a concentration treatnent,

- for exanple, filtration aids such as di atonaceous 10

10

25

earth, alumna and the |ike can be used, and the use
anount thereof is not particularly restricted. The

i sol ated am no al cohol conpound (2) may be further
pUHAFIVE U5y Meakse $§6R asTadBRgBLlal Vet sy be used.
treatment, columm chromatography and the Iike. 15 The
pr éserithemy it men Ps dadastreal iy auvahtdysouiclsiatce
the present invention is capable of getting an
agyahetd Ic ageppdre ddtkal.yshmueysd ata et hi sggoe flpumabtly .
which is useful as a catalyst for asymetric synthesis
uslihg e rdicazo acorpowtd amanditheat ékeis 20s EXAMPLES o Hie
present invention will be illustrated further in
dettdi, dne fexanmlyes otbelkow) but.itTHs needmsHitt @ fSaye
that the present invention is not Iimted to these 25

exayy esridl earplkent sRreductienawbuht adanimne Lenz
ester> Into a 500 nL separable flask equipped with a 5

t RRISENBILY AN, a0kl haNEdRRRAE L §8s WaSH £ harged, 330
g of p-toluenesulfonic acid salt of L-al anine benzyl
estflcH GANANanaRdLEehs Yalue 8eCordinthd A MO is in
the range of usually 8 or more, preferably 8.5 to 9.0.
As a specific operation of the post treatment, for
example, a reaction mixture and an aqueous solution of
an acid are mixed and the mixture is subjected to a
ligquid separation treatment, then, the resultant
ofganic layer and an agqueous solution of a base are
mixed and the mixture is subjected to a liquid
separation treatment. This post treatment operation
may be carried out repeatedly, aﬁd, in the intermediate
stage or final stage, a washing treatment may be
carried out using water, saline and the like. The
temperature of the treated substance during the above-
described post treatment operation is usually in the
range of 0 to 40°C, preferably 10 to 30°C.
The reaction mixture post-treated if necessary

contains an amino alcohol compound {2) and this may be

used as it is, or the amino alcohol compound (2) may be
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performance |iquid chromatography internal standard
nmet hod: L-al ani ne benzyl ester 47.7 wt% (87.9 mmol ), p
10 tol uenesul fonic acid 50.8 wt% and 99.0 g of water,
these were m xed, then, a nitrogen atnosphere is made
in the flask. To the m xture was added 94.5 g of

tol uene, then, the m xture was cooled to 5C, and 10.8
g (107 nmol) of triethylam ne was dropped over a
persicddtes & 2 keursnihpteokebpengnehe Tuhethe like.
tenperature. The resultant m xture was stirred at 5C
f &t e30 timenweestiocandiathosedos o-staatestif Ineddmary
subjected to a liquid separation treatnent (organic

| @ypartadbtainedrinith sitshagebé sadederagb i @mat, for
organic layer A). 94.5 g of 20 toluene was charged
Weixaepkeepingutrieieesuké antmaspi@oty a | fyerqa-ati fGd t he
m xture was stirred at the sane tenperature for 30
mMskpheatand akkavrRdntosstRNgsstifiit rddiedh Sy @t@d ang
to a liquid separation treatnent (organic |ayer

okhai nedel, Nthbhs shadechscisf affed 10 @5 @s'%aoragsamtc is,
| ayer B). The organic |ayer B was subjected to

cg@cgnbga&ea tbeat BBALe MOFSE 1 & reduesL A %rh% q
kPa at an inner tenperature of 3l to C

t li%nthEh@aEQnQ@nbéf‘E?rﬁ?{né he L&sul fang &fnggﬂle%t'm%mf,

B, and the organhic |ayer A mere n1xe

Wé&usga}f@gucegwﬂﬁgw&t& %gak mac%% @E”t

under a pressure o
E??EhEeHEﬁ&?BgrgngfthQSlfﬁ%Zlé% bé)égg I , %Pt% g %E a
ol uene SO 1 on contalnlng al ani ne enzy est er.
Tgﬁoﬁgkughggeg@sis not particularly restricted. The
isolated amino alcohol compound (2) may be further
purified using means such as a crystallization
treatment, ceolumn chromatography and the like.
The present invention is industrially advantageous
since the present invention is capable of getting an
asymmetric copper catalyst crystal with good purity

which is useful as a catalyst for asymmetric synthesis

using a diazo compound, and the like.

EXAMPLES

The present invention will be illustrated further
in detail by examples below, but it is needless to say
that the present invention is not limited to these

examples.
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anal yzed by a high performance |iquid chromatography
10 internal standard nmethod to find inclusion of 14.5
g (80.7 mmol) of L-al anine benzyl ester. The yield of
L- al ani ne benzyl ester against p-toluenesul fonic acid
salt was 92% 15 Exanple 2 <Production of
(2S)-2-amno-1, 1-di (5-tert-butyl -

n- but oxyphenyl ) - 1- pr opanol > An at nosphere in a 100 nL
separabl e flask equipped wth a thernmoneter and a
stirring apparatus was purged 20 with nitrogen, and

i ft¥@nteiies,1 0.62 g (26 nmmol ) of nmagnesi um (turnings),
8.06 g of tetrahydrofuran and 16.3 g of toluene were
char ged rang ciixed o £ Thearb ki e ebenegl heated> up to 75C,
then, a mxture of 0.02 g (0.08 mml) of iodine and

0.13 gnab wolbgener 8BgaPaifbe Of 0fsR5e i FodATO) )t 10fa
4-tert-butyl -2-bronophenyl -n-butyl ether 40 and 1.00

g tofe ri@inéarRe Wakie aCBangedngangdph Pt i XLk EcMBSqed 33.0 g
stirred for 10 mnutes at an I nner tenperature in the

r affg@mom%nto.@ﬁ%@nlzhgcwxsyi@ 8‘@3Lh§f‘$1€1%éiﬂ>érpz
then, into this, 6.74 g (23.6 nmol) of 4-tert- buty 2

5&&@@RQ%Wlen@ QHEYPS@Eh@‘ElM\@SaQ&QP ﬁr?x% Qe J.aghoerl od

of 25 mnutes, and the m xture was her stlrred

f%%r%%rmﬁh@%t§§qﬁﬁ SQEEQEthg%%ﬁﬁ{3§hé% feq% %%Eard

m xture. An atm)sp ere 1n a separ a

e%%&ﬂ%%d nglghage ggﬁgpﬂnggﬁgr @ﬁd7 égl{dﬂlggmmol p-

appar at us was
toluenesulfonic acid 50.8 wt%) and 99.0 g of water,

these were mixzed, then, a nitrogen atmosphere is made
in the flask. To the mixture was added 94.5 g of
toluene, then, the mixture was cooled to 5°C, and 10.8
g (107 mmol) of triethylamine was dropped over a period
of 2 hours while keeping the same temperature. The
resultant mixture was stirred at 5°C for 30 minutes,
and allowed to stand still, then, subjected to a liquid
separation treatment (organic layer obtained in this
stage is referred to as organic layer A). 94.5 g of
toluene was charged while keeping the resultant agueous
layer at 5°C, the mixture was stirred at the same
temperature for 30 minutes and allowed to stand still,
then, subjected to a liquid separation treatment
(organic layer obtained in this stage is referred to as

organic layer B). The organic layer B was subjected to
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with nitrogen, and into this, 5.74 g (236 mmol ) of
magnesi um (turnings), 29.6 g of tetrahydrofuran and
59.1 g of toluene were charged and m xed. Into the

m xture was added 33.5 g of the above-described 15
Gignard m xture, 2.7 g of tetrahydrofuran and 5.38 ¢
of toluene in sequence. The resultant m xture was
heated up to 70C, then, 2.02 g (7.08 mmol ) of 4-tert-
bdtyﬁugﬁﬁﬁéﬁéﬂﬁ@nyﬁeﬁimaﬂylueﬂhéramagdadﬁédpam@SQM% of
m xture was stirred for 10 mnutes, as a result, the
2@-Khner4L§nm§mahmrenrmseeﬁreamﬁerafbte Jﬂuﬁﬂlthﬁ£°c,
reaction solution was heated up to 80C, then, 65.4 g
(22@nmulhe efondeherttbubyl £ Bebresophemy| e rednd yl1atdhers,
was dropped over a period of 320 m nutes, and the
maxidurtdewas ghurithes yski Ar ﬁéré%1leﬁpuén@tt}@%leﬂ1&@5uas
resultant m xture was cooled down to 25C, and 55.7 g
45uefj s tieal yena s6hHEhORa€0BA at AL HEnds: duthdr % G-dARIdd
of the L-al anine benzyl ester obtained in Exanple 1
Wases@erRped overta Rebi Rfa0ft 4a oM Ser thiGibedNbire of
m xture was further stirred for 1 hour at the sane

t i t
500 1 Sandh abl 5%”@5&&?& W A B asaeg, ©
e g

anR@nd aghis bl 1Y
abo&eadg§%?|%e8§ H§£ agggigarge 31. 3% SF§86lon "0

Bén\éﬁ%gﬁdkgcgl QIE“I‘? g&ﬁ?@ga géJSlJacg-LCY |%e reacgtrag %

of 10 wat er “and ove-

1%E%Eﬁalm@§agﬁgpger9e{:}qgg ’EQ Jfl%t? inc uesrloan % Ilqlq SOfg

m nut
(80.7 mmol) of L-alanine benzyl ester. The yield of L-

alanine benzyl ester against p-toluenesulfonic acid

salt was 92%.

Example 2

<Production of (2S)-2-amino-1,1-di(5~tert-butyl-2-
n-butoxyphenyl)~1l-propanol>

An atmosphere in a 100 mlL separable flask equipped
with a thermometer and a stirring apparatus was purged
with nitrogen, and into this, 0.62 g (26 mmol) of
magnesium (turnings), 8.06 g of tetrahydrofuran and
16.3 g of toluene were charged and mixed. The mixture
was heated up to 75°C, then, a mixture of 0.02 g (0.08
mmol) of iodine and 0.13 g of toluene, and 0.75 g of

(2.6 mmcl) of 4-tert-butyl-2-bromophenyl-n-butyl ether
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whi | e keeping the inner tenperature at 20 to 30C

After conpletion of dropping, 8.06 g of tol uene was
charged, and the mi xture was stirred at 25C for 10 15

m nutes and allowed to stand still, then, subjected to
a liquid separation treatnent. To the resultant

organi c | ayer was added 121.5 g of 20 wt % sal i ne
solution , and the m xture was stirred at 25C for 5

m i s Hhd? A9 dwddens geardcseirbed, t aed, thebp st exe twes
20 a liquid separation treatnment. To the resultant
oryaitined direr WMagiadded 22125 gnofr20empdbsabicein the
solution, then, 4.20 g (69.0 mmol) of 28 wt % amoni a
aquequscﬁbrmﬁium17was.adﬁﬁﬁIﬂﬂkﬁmﬁeu&bspHe@EeHhapaﬁae@U&L
| ayer to 8.78, and the m xture was stirred at 25C for
25 ey nuttes tand, alel.owed te3stamdostidf, 2@t -butyl-2-
subjected 42 to a liquid separation treatnment. To the
r ésddntcaie n yQr- glalbluftyha)éEheWaﬁanﬁlﬁgpﬂ@d Svdr of RO W00 £
saline solution, and the m xture was stirred at 25C

fars ﬁunMWQ%te%n@n@h€|ﬁ@ﬁ@gréow§§aﬂgr§ﬂéf|stff¥€ﬁ for 75
subjected to 5 a liquid separation treatnent.

r SRt AQr gaRkC 4 pss i ty 3 f'O
Supe# Celﬁ (registere ?l e naFL igan t%%a@%
figitdr@tdeon resi due was washed tMAce using 8.20 g of

toluene. The filtrate and the toluene wash quuid

wer e ggngmsgghgpeomaéns.@@%nd@(gépaafa]bqb Fidd0quipped

containing (2 2-am no-1 tert

140Xy PREDYLAEL 2T ORANG! o THE: I QL “u'ass Anelxzed
by a high performance I'iquid it graphy in al
with nitrogen, and into this, 5.74 g (236 mmol) of
magnesium (turnings), 29.6 g of tetrahydrofuran and
59.1 g 0f toluene were charged and mixed. 1Into the
mixture was added 33.5 g of the above-described
Grignard mixture, 2.7 g of tetrahydrofuran and 5.38 g
of toluene in sequence. The resultant mixture was
heated up to 70°C, then, 2.02 g (7.08 mmol) of 4-tert-
butyl-2-bromophenyl-n-butyl ether was added and the
mixture was stirred for 10 minutes, as a result, the
inner temperature rose from 70.2°C to 74.6°C. The
reaction solution was heated up to 80°C, then, 65.4 g
(229 mmol) of 4-tert-butyl-2-bromophenyl-n-butyl ether
was dropped over a period of 320 minutes, and the

mixture was further stirred for 1 hour at 80°C. The

resultant mixture was cooled down to 25°C, and 55.7 g
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standard nmethod to find inclusion of 29.2 g (60.3

mol )  of

(2S)-2-am no-1, 1-di (5-tert-butyl -2-n-but oxyphenyl) 15
1-propanol . The yield against L-al anine benzyl ester
was 80% Exanple 3 <Production of
(25)-N-(5-nitrosalicylidene)-2 20

am no-1, 1-di (5-tert-butyl -2-n-but oxyphenyl) - 1- propano
>ofl it §cd WBOE wiolsgparabbethliinskaetidi pped( Wt ranol) of
thernoneter and a stirring apparatus was charged 9.79
g the54.-8 lmmone ben2yhydesory- benit nebenz at dahyrke ands
202 g of a solution containing 26.5 g (58.6 mml) of
(28pppedbover a period of 4 hours, then, the mixture was
am no- 1, 1-di (5-tert-butyl - 2-n- but oxyphenyl ) - 1- pr opano
43 vehhairned irdcBxaopl @ Bouandt M K&dsarldier dipd A 8 MBS to
stirred at 30C for 150 m nutes. The resultant

r e@ehiian amrekdeeowanigubiected to a concentration
treatnment under a reduced pressure of 12.0 to 1.9 kPa

5 at gRtbnhespal niespgLptpie 225 & Xié%%doug%'?r athe

treated substance and tol uene were fain

108e6mBn@t e gghustji 0D EPDL A @%@fq deder A the

nitrosalicylidene)-2-am no-1,

e e L T S B et b
ﬁﬁgrg@%nggEggglggiéiQgiéngéﬁg%ég]églu:%g% %n%S%VQZ g of
RPN AR R B e
(891" 3:80b09 Lo ds ALLS LRI DY -2 Ut ooPhenyl L de.
while keeping the inner temperature at 20 to 30°C.
After completion of dropping, 8.06 g of toluene was
charged, and the mixture was stirred at 25°C for 10
minutes and allowed to stand still, then, subjected to
a liquid separation treatment. To the resultant
organic layer was added 121.5 g of 20 wt% saline
sclution , and the mixture was stirred at 25°C for 5
minutes and allowed to stand still, then, subjected to
a liquid separation treatment. To the resultant
organic layer was édded 121.5 g of 20 wt% saline
solution, then, 4.20 ¢ (69.C mmol) of 28 wt% ammonia
aqueous solution was added to adjust pH of the aqueous
layer to 8.78, and the mixture was stirred at 25°C for

5 minutes and allowed to stand still, then, subjected
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15 propanol was 95% Exanple 4 <Production of
[(2S)-N-(5-nitrosalicylidene)-2-

am no-1, 1-di (5-tert-butyl - 2-n-but oxyphenyl) - 1- propano

] 20 copper conplex: copper(ll) acetate was used,
water was not added in conplexation reaction> Into a
200 nL separable flask equi pped with a thernoneter
and a stirring apparatus (hereinafter, described as
fl%gsle Aligvisopereagsspnwascehaeged 45 Ol 2% sofl tant

t ol uene solution containing 19.0 g (30.0 mmol ) of 44
( 28)3a-i(5-lpivieroyalsi eylHeden@) - 2- anpho2Q, de#li ok ter t -

but yl - 2- n- but oxyphenyl ) -1 - propanol, and 30.9 g of

t alalend cand a6.d5%he (33c0rambh} of i coppes | 13°cagetate
nonohydrate, and m xed. The m xture was heated up to 5
8@&G rane sstainkr ad 1atkvetiheosanentesper Bf uf iged Or s o TS to
The resultant reaction mxture was anal yzed by a high
per flatarc 8 ebiaguird ceht eRt AER APhYrRDSQI M8 6@l iRakiien
curve nethod to find inclusion of 20.8 g (30 Mol ) of

[ (29erNu6E- Bitkesakhcybideng) r 25 agi por lodr di (Bsd &fde A
but yl - 2- n- but oxyphenyl ) - I -propanol ] copper conpl ex.

The a¥ieehd r8921 BSH the filtration residue was washed
(2S)-N-(5-nitrosalicylidene)-2-am no-

1+~ die( St ert sbuyk- 220 h ) k- pr.epanal
16%&?6Tﬁgl§gagf?2nbn§§tE?gﬁag%pcgg%£éﬁ'g%ﬁggogggcﬁﬂg

2R 1409-0,,akno1 4L SOPLUD DAL LOER, GO DANAL, aliequs,e

15 sol uti on was dropped over a perio our, en,

10 3s89u9:8h B¥hkQ:pvRE" (58} Lo (Leglstered,frade mank) was _

15

20

25

n-butoxyphenyl)-l-propanol. The scolution was analyzed
by a high performance liguid chromatography internal
standard method to find incliusion of 29.2 g (60.3 mmol)
of (28)-2-amino-1,1-di(5-tert-butyl-2-n-butoxyphenyl)-
l-propanol. The yield against L-alanine benzyl ester

was 80%.

Example 3
<Production of (28)~-N~(5-nitrosalicylidene)-2-
amino-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1-propanol>
Into a 500 mL separable flask equipped with a
thermometer and a stirring apparatus was charged 9.79 g
(54.8 mmol) of 2-hydroxy-5-nitrcbenzaldehyde and, 202 g
of a solution containing 26.5 g (58.6 mmol) of (28)-2-

aminc-1,1-di(5-tert-butyl-2-n-butoxyphenyl)-1-propancl
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charged, and the m xture was stirred at 25C for 1
hour. This slurry solution was further filtrated using
Hyfl o Super Cell (registered trade mark), and the 20
filtration resi due was washed once with 19.0 g of
toluene, then, the filtrate was allowed to stand stil
at 25C, to cause liquid separation. The resultant
organi.c layer and 139 g of 2 wt % sodi um hydrogen
cEMBEHECE aduESGEPLEI ari BRIWEE B2 fi x S Sarf %4 58r ¢@ Sat
25 25C for 5 mnutes and allowed to stand still, then,
45 tdyisjedc tdd 306C af o1 qlib @ mEpaed i oAher ggsrehent The
resul tant organic layer and 139 g of 2 w % sodi um
hy@esgérnic fibsHate vaqueshsesbedt T ona weeec e txewt jaard
stirred at 25C for 5 mnutes and allowed to stand 5
sttirlelatreén ungelj ecredutedaprkegande sepatatd e 1.9 kPa
treatment. The resultant organic |layer and 102 g of
waitte rnwene emxedtangestttredoat 2256 f 05°5 rihrut s hand
allowed to stand still, then, subjected to a liquid
sepakaktidosubkeatrenkndTheltnesdl vand mI gadito |@nerinas
10 concentrated under reduced pressure to obtain 60.8
g 10f5. éagr e&Cki @B1OLXbHI €ofOAl Al Ag NE2 § (-2B) ¢\ ( 5-
nitrosalicylidene)-2-amno-1,1-di(5-tert-butyl-2-n-
butiexyeheayk)ideREPPANSM] nEOPPEFd £ PP &4 - 131G, 10f2 trhe
m xture was sanpl ed, and anal yzed by a high
pwt@&%ﬁ@ayw-mﬁybgaﬁm onmBigranhy sidat @hRakbnat gadardy
method to find that the content of
[@2§XUN'§5rEbEﬁ9§@E|@Y&hg§n§ﬁfgmatography internal

am no-1, 1-di (5-tert-butyl -2-n-but oxyphenyl) - 1- propano
] standard method to find inclusion of 32,9 g {52.0 mmol)

of (28)-N-(5-nitrosalicylidene)-2-amino-1,1-di(5~-tert-
butyl-Z-n-butoxyphenyl)-l-propancl. The yield against
(28)-2-amino-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-~-1-

propanocl was 95%.

Example 4

<Production of [(2S)-N-{(5-nitrosalicylidene)-2-
amine-1,1~di(5-tert-butyl-2-n-butoxyphenyl)-1l-propanol]
copper complex: copper (II) acetate was used, water was
not added in complexation reaction>

Into a 200 mlL separable flask equipped with a
thermometer and a stirring apparatus {hereinafter,
described as flask A in some cases) was charged 45.0 g

of a toluene sclution containing 19.0 g (30.0 mmol) of
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copper conmplex was 36.2 wt% To the residual m xture
sanpl ed was added net hanol, to adjust the content of
20
[(2S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (5-tert-
but yl - 2- n- but oxyphenyl ) - 1- propanol ] copper conplex to
25 % Into a 200 nL separable flask equipped with a
thernoneter and a stirring apparatus other than the 25
abGve-dederifBéd oFradRY L hEFRE ﬁa? T&Fingrelsclidbed d< M ask
46 A in sone cases) was charged 85.4 g of nethanol

ardh t vilhe ~Pe RSt PRERY LY el aPfepathb ooV s« idfed
content adjustment was dropped over a period of 1
hdwr viemteo anlde 6 . £Pagk (B3whi heo keepf neppier (Inneracetate
tenperature at 10 to 5 35C. The flask A which had
cowtr@hyed attke eredchigad. mtame mas ewasizedenitell Lp96og
of toluene and 9.49 g of nmethanol, and the washi ng

| isgacdanassaddedd i ait ochidhesanfd asdd? ranch @ xed, sangutbe
m xture was stirred at 25C for 5 mnutes. The

r @3uel trash lmaxtureacnibhenfkaske Bidd avasl ysadyj ect ed High
reduced pressure to distill of the solvent. The

I esiflbafianeesildye i andh 84m St &g o piet LKool v+ VY-8 ireed on
under normal pressure, and the m xture was further

suhjreet edthedat60RegAt AL @0 44 edf NENLs Undeyo mhrdyced
pressure. This operation was repeated three 15 tines.

The osgsultiant st Eeaked-subsiance, angh 22 0 19 Bf(5-tert-
met hanol were mi xed, and the resultant m xture was

amltx,ae@-aybat9§§pﬁaﬁg[rgi Py nd 1 &I}l SIARALY .

method to confirmthat 79.0 w% of nethanol was
The yield against (28)-N-(5-nitrosalicylidene)-2-amino-
1,1-di{5-tert-butyl-2-n-butoxyphenyl)-l-propanocl was
100%. The reacticn mixture was cocled down to 25°C,
and 109 g of 5 wt®% sodium hydrogen carbonate aquecus
solution was dropped over a period of 1 hour, then,
3.80 g of Hyflo Super Cell (registered trade mark) was
charged, and the mixture was stirred at 25°C for 1
hour. This slurry solution was further filtrated using
Hyflo Super Cell (registered trade mark), and the
filtration residue was washed once with 19.0 g of
toluene, then, the filtrate was allowed to stand still
at 25°C, to cause liquid separation. The resultant
organic layer and 13% g of 2 wt$% sodium hydrogen

carbonate aqueous solution were mixed and stirred at

25°C for 5 minutes and allowed to stand still, then,
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contained. Into this, 69.08 g of nmethanol was dropped
20 at 40C over a period of 1 hour, then, the m xture
was cooled down to 15C over a period of 5 hours, and
the mxture was stirred at 15C for 2 hours, to cause
deposition of a crystal. The resultant crystal was
filtrated, then, washed with 28.48 g of nethanol three
25 tlnes The cr%stal was dried to obtain 17. 40 g of
4FY bjected to a liquid separation treatment.
[(2S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tert-
bURSA M-t Py e g X 12BFopafiof ] Oéo%p‘é*i‘% COpt Bk .
The(zleld agai nst

IS giaresaltiec plaidene) s2luhipp-were mixed and
1 1 di (5-tert-butyl -2-n-but oxyphenyl)-1-propanol was 5
84Et]i%recE)ea:lTﬁl5éC5f6Pr5)drmi:mmmls adnd allowed to stand
[(2S)-N-(5-nitrosalicylidene)-2-
amtrid-11, I-hein( 5-stuerechetyko2anibat baypdenyi)idr propano
] 10 copper conplex: copper(l1) hydroxide was used,
wetreya twas taddBHe | Ae SONPi X ad f @ Tedetiean andntlo 2a g206
nL separable flask equipped with a thernoneter and a

Stiatld N caRPaidleds awas seharggda#42 8 rf santighueseang
solution containing 14.0 g (22.1 mmol ) of 15

( 29)1-he(Dri shrasal seyhndeaskrn?2- anbocded -€h (a'S-ﬁiemm

but yl - 2- n- but oxyphenyl ) -I -propanol, and 11.8 g of
metchanelt i3nd t238menk24. @hé"EEQngadH”H¥§4Hﬂ& layer was

hydr oxi de, and m xed. The m xture was heated up to
6QG Rttt leied ndk rt lﬂ@daaga b@@@ﬁﬁé W daih S g of

20 Into the m xture was charged 1.78 g of water and

MaX6Qaction mixture containing [ (28)~N- (5~
nitrosalicylidene}-2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-l-propanol} copper cpmplex. 2 g of the
mixture was sampled, and analyzed by a high performance
liquid chromatqgraphy internal standard method to find
that the content of [(2S)-N-(5-nitrosalicylidene)-2-
aminc-1,1-di(5-tert-butyl-2-n-butoxyphenyl})-1-propanol]
copper complex was 36.2 wt%. To the residual mixture
sampled was added methanol, to adjust the content of
[(28)-N~-(5-nitrosalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-~1l-propanol] copper complex to
25 wt%.

Intc a 200 mL separable flask equipped with a

thermometer and a stirring apparatus other than the

above-described flask (hereinafter, described as flask

46



and stirred at the sane tenperature for 5 hours,
further, 1.78 g of water was charged and m xed, and
stirred for 2 hours. The resultant reaction mxture
was anal yzed by a high performance |iquid 25

chromat ography internal standard nethod to find that
48 the conversion of
(2S)-N-(5-nitrosalicylidene)-2-am no-

1238 Eoreecasgatl yFa2- abpugesyphehyd) ol -pridpeiol . i
98.0% The reaction m xture was cool ed down to 40C,
arde9re4cfion merhans| afbsr atiledab evet e mibadiran nient
5 cool ed down to 15C over a period of 5 hours, and the
madjwserngas whisr dedpped16CGf o Rehbodt sof t1o loausento the
deposition of a crystal. The resultant crystal was
f iflitas&t 8dwhtihenkewpshedt ik t hn2dr Ot gued raveianal tthree
times. The crystal was dried to obtain 11.3 g of 10
[ G238} : Nfthe i tdns @l indMlchd@Re) =3nahkReg e db{ Dot £614 -
butyl - 2- n- but oxyphenyl ) - 1- propanol ] copper conpl ex.

The x¥uekdwagalBshed with 1.90 g of toluene and 9.49 g of
(28) N-(5-nitrosalicylidene)-2-am no-

1nkt@hb6531t ephabuhyl wgsﬂip@tpw@f@nyéé - PRIIQY WRs
70. 0% 15 Exanple 6 <Production of

[&aggkNB(g B'h&Qéa" M&'FﬁQQAléiure w rr at F
am no- | (5- tert- uty ut oxyp en 5 propano
] foezogpaane@ep' em&%@%@ )t M&%' d%nW@ﬁe%@st B

water 20 was not ad I n conplexation reaction> Into

w%gosHLJESPQ&aPEeréééégd?&Péé&ﬁ%%‘Mé'Bf%tlll of the

solvent. The resultant residue and 94.9 g of methanol
were mixed under normal pressure, and the mixture was
further subjected to a concentration treatment under
reduced pressure. This operation was repeated three
times. The resultant treated substance and 95.0 g of
methanol were mixed, and the resultant mixture was
analyzed by a gas chromatography internal standard
method to confirm that 79.0 wt% of methanol was
contained. Into this, 69.08 g of methanol was dropped
at 40°C over a period of 1 hour, then, the mixture was
cooled down to 15°C over a period of 5 hours, and the
mixture was stirred at 15°C for 2 hours, to cause
deposition of a crystal. The resultant crystal was
filtrated, then, washed with 28.48 g of methanocl three

times. The crystal was dried to obtain 17.40 g of
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thernmonmeter and a stirring apparatus (hereinafter,
described as flask A in sone cases) was charged 35.8 g
of a toluene solution containing 14.0 g (22.1 mmuol) of
25 (2S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tert-
49 butyl - 2- n- but oxyphenyl ) - 1- propanol, and 20.2 g of
toluene and 2.38 g (24.3 mmol) of copper(I1l)

hydroxi de, and m xed. The m xture was heated up to
80C Zhd N -st5nrigd caste ltiloey 19 dep et erpematar &, 1 odi 85 hoer s
The 5 resultant reaction m xture was anal yzed by a
hitght y Jperfrotnence dhiegyild ~-dhpeoptagi apbhypabs ot sitip Dex .
calibration curve nethod to find that 9.25 g (13.3
M e yafe d 2Q)aiNstS-(12ish ~asaki-aykirdene)l c 21 aft ROy 42 daminc-
di (5-tert-butyl - 2-n-but oxyphenyl)-1-propanol] copper

10 ,compl @x was -GRta-ned.- bEH@xybﬁEﬁ’y@Qaln%ioﬁgzﬁl Ned -
nltrosallcylldene) 2-am no-1, 1-di (5-tert-butyl-2-n-
butoxyphenyl ) -1 - propanol was 60. 2@6 Into the m xture
was charged 1.19 g of water and m xed, and the m xture
was stirred at the sane tenperature for 5 hours. The
15 solution was anal yzed by hi gh performance |iquid
chy. aphy to find that 14.2 g (20.5 nmol ) of
[ (2S N-(5 nitrosalicylidene)-2-amno-I,1-di(5-tert-

ggtmy;fﬁ:egdm;tt%xpaﬁgxggg}nst 95@?&&%@@%&5@4@4 2 Was

r.gsal,i gyl ne) 5-tert-buty
oS orer 4 5 B EaABr Juas - B2E abe W TEHA] g banoa:

nk%&%&%‘%%%pqd do%%pper%??) hydrexide was used, water

was added in complexation reaction>

Into a 200 mL separable flask equipped with a
thermometer and a stirring apparatus was charged 44.3 g
of a tcluene solution containing 14.0 g (22.1 mmol) of
(23)-N-(5~nitrosalicylidene)-2-amino-1,1-di{(5-tert-
butyl-2-n-butoxyphenyl)-1l-propanol, and 11.8 g of
methanol and 2.38 g (24.3 mmol) of copper(II)
hydroxide, and mixed. The mixture was heated up to
60°C and stirred at the same temperature for 5 hours.
Into the mixture was charged 1.78 g of water and mixed,
and stirred at the same temperature for 5 hours,
further, 1.78 g of water was charged and mixed, and
stirred for 2 hours. The resultant reaction mixture
was analyzed by a high performance liquid

chromatography internal standard method teo find that
48
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Into a 200 nL separable flask equi pped with a
thernoneter and a stirring apparatus other than the 25
above-descri bed flask (hereinafter, described as flask
50 B in sone cases) was charged 63.0 g of nethanol

and the reaction m xture after the above-descri bed
content adjustment was dropped over a period of 1
hour into the flask B while keeping the inner

t dfecaryes saern10Lt 628) SBE(S Thet fPaski el cdetrald-2-amino-
contai ned the reaction mxture was washed with 1.40 g
ofl ,tloldidibe tamd -Pud®lg2of ~-bned haptny Andl t dreowasdi ng s
liquid was added into the flask B and m xed, and the
mogt. e wakeStéfselomtmP2bGird ofad Jidieslowbheé o 40°C,
resultant mxture in the flask B 10 was subjected to

r ecidc &d . @r @ssur ectbabbst kbl Ofided heansolventixchhe was
resultant residue and 70.0 g of methanol were m xed

URGRN ROLFRL RHEISHE Gvandh the X & Was rof Ubhhekhe
subjected to a concentration treatnent under reduced

p&q&%&% wla@tgtﬁlﬂkédv‘@§ deqpped %91»1%119 of +15 -agkhanol

at 40C over a period of 15 m nutes, ‘the mXxture

W@%p%%QE@@ndQ%“at9r%§€éPVeWH% @%@uQQa%E tr,Reun, ,aad
stirred at 15C for 30 m nutes, to cause déposition of

afan T es t i it
SaThEERey SEDPSHALRRS LIS 0% of (e iR

E’??P%%"affj%@? BT didals Z%t?elﬁ“f HBuyF- ﬁfln_
ity T
stoxyphensl ks i pLopangl | copper cortplex The yield

agai nst I'Ccy i den i(5-

butyl-2-n-butoxyphenyl)-l-propanol] copper complex.
The yield against (28)-N-(5-nitrosalicylidene)~2-amino-
1,1-di(5-tert-butyl-2~-n-butoxyphenyl)-l-propanol was

70.0%.

Example 6

<Production of [(2S)—N—(S—nitrosalicylidene)—é—
amino-1,1~di(5-tert-butyl-2-n-butoxyphenyl)-l-propanol]
copper complex: copper{II) hydroxide was used, water
was not added in complexation reaction>

Into a 200 mL separable flask equipped with a
thermometer and a stirring apparatus (hereinafter,
described as flask A in some cases) was charged 35.8 g
of a tcluene solution containing 14.0 g (22.1 mmol) of

(25)-N-(5-nitrosalicylidene)-2-amino-1,1-di(5-tert-
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tert-butyl-2-n-but oxyphenyl)-1-propanol was 62.0% 51
CLAIMS 1. A nethod of producing an asymmetric copper
conpl ex crystal conprising reacting an optically
active 5 salicylidene am no al cohol conpound of the
formula (1): RIL R *)--~-R2 NOH R?~CH (1) R
(wherein, Rl represents an al kyl group, aryl group or
aral kyl group, R2 represents an optionally substituted
al ik y group-ort coptdiremad Ml y- isebspienoi edapfied§ | 2 gg oup, R3
10 and R4 are the sane or nmutually different and

r eprleserd aral Hy.dBogen Zdt. dmmmbal) ogéncappar ( DI | rioyr exipde,
al kyl  group, fluoroal kyl group, al koxy group,

al koxyeiadonyrhegm@uPurkl hak kybst dylu@raim @ gyano
group, and * represents that the carbon atomis an

opdt iGadd oy Actinee sakle Reiplerk tWirthrar COPREE r £ ONEOUN,
then, performng a crystallization treatnent in the

presaneed analieohali xt$ekVaRt. adalfhed p}sﬁdycm@m
met hod according to Caiml1, 20 wherein the alcoho

SYMEHrla% J@tﬂ%‘i‘d Br o%'él%oBF:QEHW 198 et hod
1 or 2 wh

according to Caim , erein the copper

CmOWd %A KRl GRERCAPRET find that 9.25 g (13.3

mmol) of [(28)-N-(5-nitrosalicylidene}-2-amino-1,1-
di(5-tert-butyl-2-n-butoxyphenyl)-l-propanol] copper
complex was contained. The yield against (28)-N-(5-
nitrosalicylidene)-2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-l-propanol was 60.2%. Into the mixture
was charged 1.19 g of water and mixed, and the mixture
was stirred at the same temperature for 5 hours. The
solution was analyzed by high performance liquid
chromatography to find that 14.2 g {(20.5 mmol) of
[(25)-N-(5-nitrosalicylidene)-2~amino-1,1-di(5-tert-
butyl-Z-n-butoxyphenyl)-1l-propanol] copper complex was
contained. The yield against (2S)-N-(5-
nitrosalicylidene)-2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-1l-propanol was 92.2%. The reaction
mixture ccoled down to 25°C.

Into a 200 mL separable flask equipped with a
thermometer and a stirring apparatus other than the

above-described flask (hereinafter, described as flask
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52 conpound. 4. The production nethod according to
Claim3, wherein the dival ent copper conpound is
copper(1l1) acetate or copper(ll) hydroxide. 5 5. The
producti on nethod according to Claim3, wherein the
di val ent copper conpound is copper(ll) acetate. 6.
The production nethod according to any one of Cains
1to5, wherein the optically active 10 salicylidene
aBfi A0 aPBBheRsedhpvaddedir¢he $drind & { Methapod, and
conmpound obt ai ned by reacting an optically active
afrhporakcbhoh vdrpouadabfet hehd orlmNer ecr iRledRZ @)t ent
RZ (2) HzZN OH (wherein, RlL, R2 and * represent the
sapgustanhngsaasdrdesedi dedr abogver Jodl oMl heaur inte the
sal i cyl al dehyde conmpound of the formula (3): CHO 11
ROHa6B) 3 R4 ifwheeephng RBhanthiRdr riepimsentutcdhatsdme to
nmeani ngs as described above.). 7. The production

meEhod AGEOrdiRg 49 iehahBuWbconvherhehinthberopti£al 1y
active am no al cohol conpound of
mixture was washed with 1.40 g of tcluene and 7.00 g of
methanol, and the washing liguid was added into the
flask B and mixed, and the mixture was stirred at 25°C
for 5 minutes. The resultant mixture in the flask B
was subjected to reduced pressure toc distill off the
solvent. The resultant residue and 70.0 g of methanol
were mixed under normal pressure, and the mixture was
further subjected to a concentration treatment under
reduced pressure. Into this was dropped 9%.4 g of
methanol at 40°C c¢over a period of 15 minutes, and the
mixture was cooled down to 15°C cver a period of 1
hour, and stirred at 15°C for 30 minutes, to cause
deposition of a crystal. The resultant crystal was
filtrated, then, washed with 21.0 g of methanol twice.
The crystal was dried to obtain 9.25 g cf [(28)-N-(5-
nitrosalicylidene)-2-aminec-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-l-propancl] copper complex. The vyield
against (28)-N-(5~nitrosalicylidene)-2-amino~1,1-di (5~

tert-butyl-2-n-butoxyphenyl)-1-propanol was 62.0%.
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20 the formula (2) is a conmpound obtained by reacting
an optically active amno acid ester conmpound of the
53 formula (4): R H2N ORS (wherein, Rl and *
represent the sane neanings as described above, and
R5 represents an optionally substituted al kyl group
or optionally substituted 5 phenyl group.) with a
Grignard conmpound of the forrmula (5): R2-MgX (5)
(wherein, R2 represents tHel4HMe neaning as descri bed
above, and X represents a hal ogen atom). 8. The
production nmethod according to Claim7, 10 wherein X
inthe formula (5) is a bromne atom 9. The

pr odudt.i dnmesthkddodcpordingngoaf as ymiet r ivher@ipe 1 he
optically active am no acid ester conpound of the

f gromplle=( 4)ryvissad conpetindnobtakbednhyatresticgll@nctive
addition salt of the optically active amno acid 15

estadn cyanplenrd aandcanlachdiwecbhpauhaser d0e Ad@nuia (1) :
producti on nethod according to Claim9, wherein the
base is a tertiary am ne conpound. 11. The production
nmet hod according to Claim 10, wherein the tertiary

am ne cdgggggg is triethylamne. 20 12. The
producti hod according to any one of Clainms 9 to
1%ks W &Tei n Qt"'hemaci d is an organic sulfonic
Q\—|/ OH
R4

(wherein, R! represents an alkyl group, aryl group or
aralkyl group, R? represents an optionally substituted
alkyl group or optionally substituted phenyl group, R?
and R* are the same or mutually different and represent
a hydrogen atom, haleogen atom, nitro group, alkyl
group, fluorcalkyl group, alkoxy group, alkoxycarbonyl
group, trialkylsilyl group or cyano ¢group, and *
represents thaf the carbon atom is an optically active
point.)
with a copper compound, then, performing a
crystallization treatment in the presence of an alcohol
solvent.

2. The production method according to Claim 1,
wherein the alcochol solvent is methanol.

3. The production method according to Claim 1 or 2,

wherein the copper compound is a divalent copper
52
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acid conpound. 13. The production nethod according to
Clains 12, wherein the organic sulfonic acid conpound
is p 25 toluenesul fonic acid. 54 14. The producti on
nmet hod according to any one of Cainms 9 to 13,
wherein the tenperature for treatnent of an addition
salt of the optically active amno acid ester
compound of the forrmula (4) and an acid with a 5 base
i $ampopiet-range of 0 to 10C. 15. The production met hod
according to any one of Cains 1 to 14, wherein R in
t he fdérmiha fipdistann méklydd grouprdivg N Cl=aim 3,
carbon atons. 16. The production nmethod according to
amhegrenofchel0i€hakns toppetdcombened i NRicdppdhErT)
formula (1) is a nmethyl group. 17. The production
meicdead tac eer dopgetroranynpaecpideClains 1 to 16,
wherein R2 in the fornmula (1) is an optionally

subst stutrad pheaykt 960 URe t HE&d 18 cdhe: iy aduction et hod
according to any one of Cains 1 to 16, wherein R2 in
t heefrefi RUlde( &) vhSeAt 2e8pp OHt OXYpPad & is Rupdaheny!
group. 19. The production nethodpaccordlng to any one
Ofycebhakns 1 to 18, wherein R3 is a hydrogen atom and
R4 is 20 a nitro group in the formula (1). 20. The
Produgl i 9R.ELbAD- BLE0T AL G LA AN o WY ik Lle

nitro group represente y R4 1n
Claims 1 to 5, wherein the optically active
salicylidene amino alcohol compound of the formula (1)

is a compound obtained by reacting an optically active

amino alcohol compound of the formula (2):

R‘l R2
. R? (2)
H,N OH

{wherein, Rl, R? and * represent the same meanings as
described above.)

with a salicylaldehyde compound of the formula (3):

\ CHO
R} —

Q&// OH (3)
in

(wherein, R® and R* represent the same meanings as
described above.).

7. The production method according to Claim 6,
wherein the optically active amino alcohol compound of
the formula (2) is a compound obtained by reacting an

optically active amino acid ester compound of the

53
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formula (1) is linked to the 5-position on the
connect ed phenyl group. 55

formula (4):

R' o
Ve
H,N OR®

(wherein, R!' and * represent the same meanings as
described above, and R® represents an optionally

substituted alkyl group or optiocnally substituted
phenyl group.)

with a Grignard compound of the formula (5):

R2.MgX (5)
(wherein, R? represents the same meaning as described
above, and X represents a halogen atom.).

8. The producticn method according te Claim 7,
wherein X in the formula (5) is a bromine atom.

8. The production method according to Claim 7,
wherein the optically active aminoc acid ester compound
of the formula (4) is a compound obtained by treating
an addition salt of the optically active aminc acid
ester compcund and an acid with a base.

10. The production method according to Claim 9,
wherein the base is a tertiary amine compound.

11. The production method according tec Claim 190,
wherein the tertiary amine compound is triethylamine.

12. The production method according to any one of
Claims 9 to 11, wherein the acid is an organic sulfonic
acid compound.

13. The production method acccrding to Claims 12,
wherein the organic sulfcnic acid compound is p-

toluenesulfeonic acid.
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14. The production method

accerding to any one of

Claims 9 to 13, wherein the temperature for treatment

of an addition salt of the optically active amino acid

ester compound cf the formula

(4) and an acid with a

base is in the range of 0 to 10°C.

15. The production method

Claims 1 to 14, wherein R! in

according to any one of

the formula (1) is an

alkyl group having 1 to 4 carbon atcms.

16. The production methcd
Claims 1 to 14, wherein R! in
methyl group.

17. The producticn method
Claims 1 to 16, wherein R? in
optionally substituted phenyl

18. The producticn method

Claims 1 to 16, wherein R? in

according to any one of

the formula (1) is a

according to any one of
the formula (1} is an
group.

according to any one of

the formula (1) is a 2-n-

butoxy-5-tert-butylphenyl group.

19. The production method
Claims 1 to 18, wherein R’ is
a nitro group in the formula

20. The production method

according to any one of

a hydrogen atom and RY is

(1) .

according to Claim 19,

wherein the nitro group represented by R* in the

formula (1} is linked to the 5-position on the

connected phenyl group.
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