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SPECI FI CATI ON PRODUCTI ON METHOD OF ASYMVETRI C COPPER
COWPLEX CRYSTAL 5 Technical Field The present
invention relates to a nmethod of producing an
asynmetric copper conplex crystal. Background Art
10An asymmetric copper conpl ex obtained by reacting an
optically active salicylidene am no al cohol conpound
with a copper conpoundqpis#gehithogs a catal yst for
asymmetric synthesis using a diazo conpound, or the
li ke (see, patent docunent 1). As a nethod for getting
15 out such an asymetric copper conplex in the form
r i S K f

crrSPUErEb, MERREp or it TR, RhaRs S B B
allphatlc hydr ocar bon after the conpl exati on reaction
(see, patent docunent 2). 20[patent docunent 1] JP-A

50- 24254 [patent docunent 2] JP-A No. 2002-241356
%éé@@é&@&ﬂﬁ E | NVENTI ON It has been

found however, that in the case of 25 inclusion of
|npurﬁFiégesﬁngnlaﬁﬁpééppyr%%§;@% to a method of

producing an asymmetric copper complex crystal.

Background Art

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

[patent document 1] JP-A No. 50-24254

[patent document 2] JP-A No. 2002-241356

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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salicylidene am no al cohol conpound in the nethod of
produci ng such an asymmetric copper conplex crystal,
even if a crystallization treatnment is carried out in
the presence of an aliphatic hydrocarbon, it is 5
difficult to obtain an asymetric copper conpl ex
crystal with good purity. The present inventors have

investigg ed a neth%g1of producing an asymretric
cOppeT? X TrYsraICodnd FERRPERAL 1Y Foartetied
asynmetric copper conplex 10 crystal is obtained with
RO PTE R R 2 SYRTGHEICaFPYPaEL FORP 58F | @%Y § tdelne
am no al cohol compound containing inpurities is used,
b5 per ¥ordni Gy s adrlyigedlilonz dreehnepbat e rfked heut in
presence of an al cohol solvent after carrying out a
Clonpl eixerdore rdacn el iph8That hydrothebprnesentis
i nvention provides the following [1] to [20]. [1]. A
it hioidcwift proodudiang am asynmetric copper canglex
crystal conprising reacting an optically active
satycyd I deirer gynioo palrdaakol conpound of the fornmul a
(1): 20

The present inventors have investigated a method of
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 invention provides the
following [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):

R? R2
* R2
, =N OH
Ri¢== 1
<\‘| H—on M

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

aralkyl group, R? represents an optionally substituted
2
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RIRZ R2 -NOHR3 (1) I/ OH R4 (wherein, R2 represents
an al kyl group, aryl group or aral kyl group, R2
represents an optionally substituted alkyl group or
optionally substituted phenyl group, R3 and R4 are the
same or nutually different and represent a hydrogen
atom halogen atom nitro group, alkyl group,

f$f€%9%%§¥%18%$8 'tfyn% %r%ueitakkgxéﬁarbpn up, R3

gro or ~cyano up,
re ntst at the carbon atom i s_an optica active
po| 25\ ehSﬁmc?oﬁﬁef“u&iﬁ'éigﬁnalf?ﬁlé?f?t paer?c% o%leiﬁrr?gseélt
cryst IIizati on treatnent in the,gresence of an

at Og:ﬁfbd’]t\}’é‘ht halogen mspm, TR BPoﬁiﬁ%‘t‘E’orﬁ%ﬂhod
accordin fgl [1], wherein the al cohol solvent is

et Herol £ uoroalkyl[ IFOUPhe pKBAUCE F ORP med hietk ¥eTr i g
to [1] or [2], wherein the copper compound is a

o Wl entt apger! s15 vdompgeundor cyano group, and *

represents that 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 [1],
wherein the alcohol solvent is methanol.

[3]1. The production method according to [1] or [2],
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 [3],
wherein the divalent copper compound is copper(II)
acetate.

[6]. The production method according to any one of
[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

3
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[4]. The production nethod according to [3], wherein
t he dival ent copper conmpound is copper(ll) acetate or
copper (11) hydroxi de. [5]. The production
nmet hod according to [3], 20 wherein the dival ent
copper conpound is copper(ll) acetate. [6]. The
producti on nmet hod according to any one of [1] to [5],
wherein the optically active salicylidene am no
aIB‘honponpgund of the formula (1) is a conpound 25
* o R (2) . . ; .
opjai Nngd by Teacting an optically active am no al coho
R1IR2 .)KR(2) H2NOH conpound of the formula (2):
(ower@ird Rt famhwlar dgnesent the sanme neani ngs as
descri bed above.) with a salicyl al dehyde conpound of
t heh & xor il &ﬁosﬁf @HO * represent the same meanings as

described above.)

with a salicylaldehyde compound of the formula (3):

CHO

RS, —
o o

R4
(wherein, R® and R? represent the same meanings as
described above.).

[7]. The production metﬁod according to [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

formula (4):

R' o
@
H,N OR®

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

with a Grignard compound of the formula (5):

RZ-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 formula (5) is a bromine atom.

[91. The production method according to [7],
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R3 /| OH (3) R4 5(wherein, R3 and R4 represent the
sane neani ngs as descri bed above.). [7]. The
production nethod according to [6], wherein the
optically active am no al cohol conmpound of the formula
(2) is a conpound obtained by reacting an 10 optically
active am no acid ester conpound of the fornula (4):

SEie i 5 84 G401 500 o0V, i o1 Cot S
gﬁ%s eid%éa§ ﬁﬁéﬁ;ﬁddﬁggﬁp?g 8u8btalg élgyagég;ting
an addition salt of the optically active amino acid
ester compound and an acid with a base.

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

[11]. The production method according to {10},
wherein the tertiary amine compound is triethylamine.

[12]. 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 thevtemperature 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.

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

[16]. The production method according to any one of

[1] to [14]), wherein R! in the formula (1) is a methyl

group.
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with a Gignard conmpound of the formula (5): R2-MX(5)
(wherein, R2 represents the sane neani ng as descri bed
above, and X represents a hal ogen atom).

[8]. The production nethod according to [7], 20
wherein X in the formula (5) is a brom ne atom

[9]. The production nethod according to [7], wherein

t he opti.cal actiyve amng id ester ,conpound of the
f or mu a’ ]('4)Tlr%/es palfoéiélrﬁat&ﬁﬁldmggﬁggngacﬁfldw%a?‘? e of

addj tion salt of the tical] ctive amno acid ester
cg]glpo%d[]a%d dad 'th“at%%s OTTER k) { LT an
production nethod according to [9], wherein the base
| P AP iie teSmpdgRd L 9TouP- [11]. The
production nmethod according to [10], wherein the
t ertilardy -aMfiffe PEOFpGHAEN BetPpet AgFaniihey to any one of
[12]. The production net hod according to any one of
10701t q of Tal1] whererigi R°t he Ble¢ df ¢ wmake oflganisc as@-foni ¢
butoxy-5-tert-butylphenyl group.

[19]. The production method according to any one of
[1] to [18], wherein R® is a hydrogen atom and R? is a
nitro group in the formula (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 OUT 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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aci d conpound. [13]. The production nethod
according to [12], wherein the organic sulfonic acid
compound i s ptoluenesul fonic acid. 15[14]. The
producti on nethod according to any one of [9] to [13],
wherein the tenperature for treatnent of an addition
salt of the optically active anino acid ester compound
nd_an_acid,w a base is in the

G Rl t%foar@oﬁigfp Jrﬂ%l%?%duc?he%e%ﬁqo&
P10 o iR ke T Ebup AT S o e AP BRI

at ons. [16] . The productlon nethod accordi ng
t%r%y idrrd VG [alFepéyﬁlﬂfouﬁheFé%ﬁyh TR FDriiA a
(1) is a methyl 25 group. [17]. The producti on

net4fod 8ccaaiadpﬁ@f%akahx/ Fhea BV Graw [PESJinowhersi A R2
inthe formula (1) is an optionally substituted phenyl

graoglpen atoms, morg] preRerppéduet FORN Rt ormaccor di ng
to any one of 5[1] to [16], wherein R2 in the fornula
(1) iExaap2en- O§utbxya5kvérgrbwmy¥¢hem@¢nzﬁ¢nhy 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, tert-butyl group and the like.
Such an alkyl group is optionally substituted by, for
\example,.an alkoxy group such as a methoxy group,
ethoxy group, propoxy group, lisopropoxy 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 group, ethoxymethyl
group, methoxyethyl group, benzyl group, trityl group
and the like.

Examples of the substituent optionally 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 group, 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-

Propoxy group, isopropoxy group, n-butoxy group,

7
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[19]. The production nethod according to any one of
[1] to [18], wherein R3 is a hydrogen atomand R4 is a
nitro group in the fornmula (1). 10[20]. The production
nmet hod according to [19], wherein the nitro group
represented by R4 in the fornula (1) is linked to the
5- position on the connected phenyl group. 15 MODES FOR
sent |nvent|on
mﬁbhbtoxx Rt & O R Ut PrBEP on e b B Rk G
t he al k }%;o%p repre ented by R in the o tlcalu¥
ébtf?% cyli®déte "anicid -&F€oA6P 20 Eo%%%?j%fg e/
above-described formula (1) (hereinafter, abbreviated
255 A AR YA &7 i Ao IRCESRSY E6ARBUARC (1)§ 11 uded
al kyl %ggups having 1 to 4 carbon atons such as a

fetthyl i kfr-oupPeet ByF gramplen-pf opid WGrovy, 9rsepr opyl
group, n-butyl group, isobutyl group, 25 sec-butyl

U L e d Bt ylucgr eupuiadithenti keclu@amples of the
aryl group include a phenyl group, naphthyl group and
toiret Ha sk heydnpiresipef 2t-hebatakkyb-ge oupoungl piden val
benzyl group, trityl group and the like. Rl is
prefur,alfl -t eart ~alukylx ygbetuprhapianglphe¢ oy ¥ &roar bann-
atons, nore preferably a nethyl group.
octyloxy-5-tert-butylphenyl group and the like.

R? is preferably an optionally substituted phenyl
group, more preferably a 2-n-butoxy-5-tert-butylphenyl
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 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 1like. Examples of the
fluoroalkyl 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, fluoroethyl group, 2,2,2-trifluorocethyl group,

pentafluorcethyl group, nonafluorobutyl group and the

like. Examples of the alkoxy group include alkoxy
8
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Exanpl es of the al kyl group represented by R2 include
al kyl groups haying 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,
for exanple, an al koxy group such as a net hoxy group,

r QUR, Propo ro i SO roup d the
Iéﬁgﬁ%%?ngp eﬁy%ogﬁguga ﬁghtﬁg $Fk 1 C %Séb&ﬁ &Y
exa Ies f t he al kyl substltuted by such a 15

Bt GG QR a REABR it YYD gr GFZOPoRy gEoup,
etho net hyl group, nethoxyethyl group, benzyl group,
tqlqwg>@?6Hﬁu§ﬂdl§ﬁ€uFP§é groud, pRafpesoBf FHRIp.
substituent optionally substituted on a phenyl group

rériederiosy 19y ORP /i RcPaldeyYaPkyl 9 20uRyr dupsehalyd 1y IE e

4 carbon atons such as a nethyl group, ethyl group,
M GRHOXGT GFP P sdpPepyylgrpuprowe, brtgecgraaup,group
i sobutyl group, sec-butyl group, tertbutyl group and
tamed |tibee;l iklek oxyx grolps davihg Al ko vie rbanlydn gabops
such as a net hoxy group, ethoxy group, n- 25 propoxy
gmaupidel sdprogyorybgnglipgroubsit bxyigy cup;o 5 seitcoxy
group, sec-butoxy group, tert-butoxy group,

retert ywluoky agr aupetheokexykoayy Jr @tpyp N-oatoH yaxy gmgup,
i sooctyl oxy group, n-decyloxy group and the |ike; and

tdre g, ke-pSpeoixlica rexappl esoab, t heopherusly Grogm A
substituted by such a substituent include a 2-

rtdupx y phenyb xgeawpon 21 Ng oo X Yt &r £ -6t utad pheryl
group, 27tert-butoxy-5-tert-butyl phenyl group,
Zrmagt Ehnex ¥h’- tekk- butyd phenylk araur 12 otbe iki Kesiiyl
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 1s 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 alcohol compound
(1) include optically active salicylidene amino alcohol
compounds 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~1l-propanol,

-(3-fluorosalicylidene)-2-amino-1, 1-diphenyl~-1-
9
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R2 is preferably an optionally substituted phenyl 10
group, nore preferably a 2-n-butoxy-5-tert-butyl phenyl
group. Exanpl es of the hal ogen atom represented
by R3 and R4 include a fluorine atom chlorine atom
brom ne atom and the |ike. Exanples of the al kyl group
i nclude 15 al kyl groups having 1 to 4 carbon atons

thyl , ] |
Sl A58 TR 950uD s 8Lk O PUP. i RLOPY o4

grou n- but roup, 1sobuty
sec- but r tert-butyl group and the I|ke
eth ééﬂgglgﬂ fP SPéar yl Fgug i ncl ude groups

t ai .ned 20 substitutin r e h n _at Qs
%&mﬂﬁ%% RJPRGY GAPETRAT byt 101 b @%%}%ﬁﬁaw
g a fluorine aton1such as . a fluoronethyl up,_

TR WAToHet i1 g &GﬁroﬁﬁééFﬁé%ﬂ?Tebr%uﬁ“lno 1 i(z-
2,2,2- trlfluorcethyl group, pentafluoroethyl roup,
HEHAT U EBULY I~ LgPsapaaad  t Ne ( ésnwk%sa%fﬂpu f % he
al koxy group include al koxy groups having 1 to 10
car BT latlotfst (@udts ras ba tirer AoRyP gk oxipe @t hbky! griousno L
Nn- pr opoxy group, i Sopropoxy group, n-butoxy group,

iNobut o3 driome sadécybatiery) gf opine ekt Ldi Oxytegrtoup,
n- pentyl oxy group, n-hexyloxy group, n-octyl oxy group,
i mooct -yl -oxypugroyphenydee yFoxygrgrnoup ¥niBt he |i ke.
Exanpl es of the al koxycarbonyl group include

aff ooycar lhiarpll i dgmeupg ~bavnngl 21 + @i b5 tlae biotbwt a2 ~-such
as a net hoxycarbonyl group, ethoxycarbonyl group,

reypr ep@teraricilyHe rgpaup L, | 860b opbxyesa biomyl i ddhegr-aup,

n- but oxycar bonyl group, tert-butoxycarbonyl group and
tdrei dd -kie. 1 -Tthe stiealtkphis iyl y b - g€ otipo it So Ay s d k1 )grisup
substituted by the sane or different three or nore of
the @hove- des@, isbed cahky ogroupgl a@@lmexamﬁreﬁqdneneof
include a trinethylsilyl group, tert- 15
aut yd -chi vt -y tsiil-pl- tgreupuabdybhent i kel -ptopsnol, N-(3-
fluorosalicylidene)-2-amino-1,1-di(5-tert-butyl-2-tert-
butoxyphenyl)-1l-propanocl, N-{(5-nitrosalicylidene)~2-
amino-1,1-di(5-tert-butyl-2-octyloxyphenyl)-1l-propanol,
~(3,5-dichlorosalicylidene)-2-amino-1,1~-di(5-tert-
butyl-2-octyloxyphenyl)-1-propanol, N-(3-
fluorosalicylidene)-2-amino-1,1-di (5-tert-butyl-2-
octyloxyphenyl)-1l-propanol, N-(5-nitrosalicylidene)-2-
amino-1,1-dibenzyl-1-propanol, N-(3,5-
dichlorosalicylidene)-2-amino-1,1-dibenzyl-1l-propanol,
- (3-fluorosalicylidene)-2-amino~-1,1-dibenzyl~1-

propanol, N-(5-nitrosalicylidene)-2-amino-1,1-di(2-

methoxybenzyl)-l-propanol, N-(3,5-
10
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preferable that R3 is a hydrogen atomand R4 is a
nitro group, and particularly, it is nore preferable
that the nitro group represented by R4 is linked to
the 5- position on the connected phenyl group.
20Exanpl es of the salicylidene am no al cohol conpound
(1) i ncl ude optically active salicylidene am no

%ébru??' dffgyfkﬁlﬁef —amiposd i 4i (2-methoxybenzyl)-

dj (5-tert-butyl-2-n-but oxyphenyl)-1-propano
Jr?:W‘?ﬁ%%‘l'i 1§ oréﬁ%él)or?Sélﬁ]lﬁéflidina | pheri2a br bshndi-,
25 N-(3-fluorosalicylidene)-2-am no-1, 1-di phenyl- 1-
PRpAHEe e NS i Teearcdy 1MdéAe br aff hbc 1l 1def g2 -
met hoxyphen 2 1- propanol , N-(3,5-

el ot loslal %j?ﬁé@ﬁeﬁﬂZYénﬂnﬁ QCEYMpﬁzph%mhbMybhémwML-
1- propanol, N-(3- quorosallcylldene) 2-am no-1, 1-di (2-

51ﬂmﬁ¢ﬂﬁ@¢ﬂhenyl) 1- pr opanol ,
N-(5-nitrosalicylidene)-2-
am no-1, 1-di (5-tert-butyl-2-n-butoxyphenyl)-1-propano

NF A 83 I5-adi Icil eorepalandyioi-dene ji 25ane no-Audy th - brt ert but y
1- 2- n- but oxypheny1l) - 1- propanol , N-( 3-
fhywor-ogaldropyl)i-deme)op2nam, n8-151f Ui bo § £1 1 c P 3l d-+r—
10 but oxyphenyl) - 1- propanol

Ner Bra¥i 1t ri6sal iscylerden@)ty2-2-n-butoxyphenyl) -1-propanol,
am no-1,1-di (5-tert-butyl-2-tert-butoxyphenyl)-1-

v-ona Lod¥sad.i2vdiiglhen osakieybi dene) + 25-ad No-phytlr1 -2-
di (5-tert-butyl-2-tert- butoxyphenyl) 1- propanol, N (3-

fd-uaresaldradyidenelr2parbno- &-1sdi (5-tert-butyl-2-tert
- 15 but oxyphenyl) - 1- pr opano

Pﬁééﬁdﬂﬂd&¥5@ gQ%%HQ%EQEdgne 2 amino-1,1-di (5-tert-
amno-1,1-di (5-tert-butyl-2 octyloxyphenyl) 1- propano
butyl-2-n-butoxyphenyl)-l-propanol, N-(5-
ethoxycarbonylsalicylidene)~2-amino-1,1-di (5-tert-
butyl-2-n-butoxyphenyl)-l-propanol, N-{5-(n-

propoxycarbonyl)salicylidene]-2-amino-1,1-di(5-tert-

butyl-2-n-butoxyphenyl)-1l-propanol,

-~ (5-isopropoxycarbonylsalicylidene)-2-amino-1,1-di (5-
tert-butyl-2-n-butoxyphenyl)-1-propanol, N-(5-
fluoromethylsalicylidene)-2-amino-1,1-di(5-tert-butyl-
2-n-butoxyphenyl)-l-propanol, N-(5-
difluoromethylsalicylidene)-2-amino-1,1-di (5-tert-
butyl-2-n~butoxyphenyl)-1-propanol, N-(5-

trifluoromethylsalicylidene)-2-amino-1,1-di (5-tert-
11
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N- (3, 5-dichlorosalicylidene)-2-amno-1, 1-di (5-tertbuty
1- 2-octyl oxyphenyl) - 1- propanol, N-(3-
fluorosalicylidene)-2-amno-1,1-di (5-tert-butyl-2- 20
oct yl oxyphenyl) - 1- propanol, N-(5-nitrosalicylidene)-2-
am no-1, 1-di benzyl -1 - propanol , N- (3, 5-
dichlorosalicylidene)-Z am no- 1, 1-di benzyl - | - pr opanol ,
Q éuor Ilc%%ide 2-am no-1, 1-di benzyl -1 -
SOAng RS RPEFBYANGH PHERE) 22 am no- L, 1-di (2- 25
met hoxybenzyl) - 1- propanol , N- (3, 5-
di chl orosal i cyl i dene) - 2- anino 1, 1-di (2- met hoxybenzy1l) -
1- propanal N—(3 fluorosalicylidene)-2-amno-1, 1-di (2-
ﬁb-t%wéﬁﬁﬁf ~BRépansdll -\ ( 5= HE T oA A idene) - 2-
am no-1, 1- dlgS tert- butyl 2-n- octyloxxfhenyl) 3- phenyl
bq}o@yﬁm@@gﬁ F3-phenyl-l-propanol
N-sal i cyl i dene-2-am no-1, 1-di (5-tert-butyl-2-nbut oxyph
éﬁwpyoﬁaéﬁ@géﬁdbpeMkesamﬁugrbshfdty$itﬁﬁﬁﬁbqpyl—2—n—
am no-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1-propano
but@®xyphenyl) -3-phenyl-l-propanol, N-(5-
N- (5-chl orosalicylidene)-2-amno-1, 1-di (5-tert-butyl-2
<hichutsexyiplyenythel-propanot ], N-dbt5-tert-butyl-2-n-
met hoxycar bonyl sal i cyl i dene) - 2-am no-1, 1-di (5-tertbuty
buZ-oxipteaxypherphen i pl epacodno N- (1b- (5-
et hoxycar bonyl sal i cyli dene)-2-am no-1, 1-di (5-tert- 15
st b=2-carbuhgxyphenyil) ddnpropadino-1, 1-di (5-tert-
N-[ 5- (n- propoxycar bonyl )sal i cyl i dene] - 2-am no-1, 1-di (5
thert~buhy buZorybubaxyphenyddnit propadiinol, N-(5-
N- (5-i sopropoxycar bonyl sal i cyl i dene)-2-am no-1, 1-di (5-
ethoxycarbonylsalicylidene)-2-amino-1,1-di(5-tert-

butyl~-2-n-butoxyphenyl)-3-phenyl-l-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-butoxyphenyl)-3-phenyl-l1-propanol, N-{(5-
fluoromethylsalicylidene)-2-amino-1,1-di(5-tert-butyl-
2-n-butoxyphenyl)~-3-phenyl-l-propanol, N-(5-
difluoromethylsalicylidene)-2~amino-1,1~di(5-tert-
butyl-2-n-butoxyphenyl)-3-phenyl-l-propanol, N-(5-
trifluoromethylsalicylidene)-2~-amino-1,1-di(5~-tert-

butyl-2-n-butoxyphenyl)-3-phenyl-1l-propanol,

N-salicylidene-2-amino-1,1-di(5-tert-butyl-2-n-
12
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20 tert-butyl-2-n-butoxyphenyl)-1-propanol, N-(5-
fluoronethylsalicylidene)-2-amno-1,1-di (5-tert-butyl?2
- n- but oxyphenyl) - 1- pr opanol , N-(5-

di fl uoronet hyl sal i cylidene)-2-am no-1, 1-di (5-tertbutyl
- 2- n- but oxyphenyl) - 1- propanol, N-(5- 25
trifluoronethylsalicylidene)-2-amno-1,1-di(5-tert-

but y1- 2- n- but oaxypheny1l) - 1-pr gpanol .

Pl T B R S 510 a5 e bt st bRy
enyl) - 3- phepy] - | - propanol , N (5- 5

f?%ﬁ# 5o A | T2 aNinG D, PEEY € 8XYBR 2 Bt VA~ 2- nbut
oxyphenyl) - 3-phenyl -1 - propanol, N-(5- ,

ot rsat i A\ i ueterpsadilng L1 deng) (3-eBEPobht Y19 D Hibut
oxypheny1l) - 3- pheny1- 1- propanol , N (5-

net HoxgiEar bonyl wativdypxivedsayl2-amPreraneldi ¥ 5 tert- 10
but yl - 2- n- but oxypheny1) - 3- phenyl - | - propanol, N (5-
grhigxgrosrhdryl Wadldvildeisap- 22aaimapotl 11 di{ 55 teetbut y1
- 2- n- but oxypheny1l) - 3- phenyl -1 - pr opanol ,

Ne§ By (1 pr-opoxyicaryipdryly)s ali-poybpdené] - B= &bt no- 1, 1- di (5
-tert-butyl-2-n-but oxyphenyl) - 3-phenyl -1 -propanol, 15
Ne (1o s wopprapoxyscdikbyiyildeaki) egFedéne) 1 21 adi n®-deAe i ( 5-
tert-butyl-2-n-but oxyphenyl) - 3-phenyl - - propanol ,
NbytO¢yl-2-n-octyloxyphenyl)-1l-propanol, N-{5-(n-

fl uoromet hyl sal i cyl i dene)-2-ani no-1, 1-di (5-tert-butyl 2

- pte 00 )) <31 pkeny e hepropanoho~ N ( 5di 29-tert -
di fl uoronet hyl sal i cylidene)-2-am no-1, 1-di (5-tertbutyl

-l but-mhenyekypdeplenyh-brppapanpl . N-(5-
trifluoronethylsalicylidene)-2-amno-1,1-di(5-tertbuty

1- 2- n- but oxypheny1l) - 3- phenyl - 1- propanol, 25

N-sal i cylidene-2-amno-1,1-di(5-tert-butyl-2-n-
N-(5-isopropoxycarbonylsalicylidene)-2-amino-1,1-di (5~
tert-butyl-2-n-octyloxyphenyl)-1-propanol, N-(5-
fluoromethylsalicylidene)-2-amino-1,1-di(5-tert-butyl-
2-n-octyloxyphenyl)~1-propanol, N-(5-
difluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-N-octyloxyphenyl)-1l~propanol, N-(5-

trifluoromethylsalicylidene)-2-amino-1,1-di(5-tert-

butyl-2-n-octyloxyphenyl)-1l-propanol,

N-salicylidene-2-amino-1,1-di(5-tert-butyl-2-n-
octyloxyphenyl)-3-~phenyl-1l-propanol, N-(5-
fluorosalicylidene)-2-amino-1,1-di(5-tert-butyl-2-n-
octyloxyphenyl)-3-phenyl-1l-propanol, N-(5-

chlorosalicylidene) ~2-amino-1,1-di(5~-tert-butyl-2-n-
13
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oct yl oxypheny1l) - 1- pr opanol ,

N-(5-fl uorosalicylidene)-2-

am no-1, 1-di (5-tert-butyl-2-n-octyl oxyphenyl)-1-
propanol, N-(5-chlorosalicylidene)-2-amno-1, 1-di(5-
tert-butyl-2-n-octyl oxyphenyl)-1-propanol, N (5- 5
nethoxycarbonylsalicylidene)-2 am no-1,1-di (5-tertbuty

eﬁé%%}(xn §M§2 %)ngene? 3Q§L$%gL1§1 d|(5 tertbutyl
°Ct%\r%ﬁ§%58§¥é%@ﬁﬁ BRSO ey Lol i e i (5

-tert- 10 butyl-2-n-octyl oxyphenyl)-1-propano
A N N SR H A e e
tert-butyl-2-n-octyl oxyphenyl)-1-propanol, N (5-

f4 UerorfetRpnyAisedy Cvde A8 € - ANPRH0Q 1 Hi ¢ 5 erdxtout yI -
15 2-n-octyl oxyphenyl)-1-propanol, N (5-

di i orlometapflys akivepkendehe$ - phany hol1p HoRRBL 1 eft [t Yt
-2-N-octyl oxypheny1l) - 1- propanol, N-(5-
tHHdHQKMQﬂHQQmWHQabﬂ@YNﬂdéae?J22aﬂmh@oildltﬂ¥Eﬁiﬁﬂn¢nny
1- 2-n-octyl oxyphenyl) - 1- propanol, 20
r%mtyﬂ1%mrdemgi@xaphﬁoyl)13dpbéanfl=mmmg@ﬁd&moctyIoxy
phenyl) - 3- phenyl -1 - propanol , N-(5-
fluorosalicylidene)-2-amno-1,1-di (5-tert-butyl-2-noct
yl oxyphenyl) - 3- pheny1- 1- propanol , N (5- 25

o gr-asalproyoxgenebodvasunoef] 1deh € b- 2 -edrh + haH iy, 11--2+inE5 -
oct yl oxyphenyl) - 3- pheny1l- 1- propanol , N-(5-

nid e onyl-sakiycykiygdrery 2~ arpnen 11 1t b £ Spdrerit, but-y

1- 2-n-octyl oxyphenyl) - 3- phenyl - | - propanol , N-(5-
ethoxycaidaerylysakicydidangy s 22 agngo11 1 -di{ &5teste-
butyl-Z2-n-octyloxyphenyl)-3-phenyl-l-propanol, N-(5-
difluoromethylsalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-n-octyloxyphenyl)-3-phenyl-1-propanol, N-(5-

trifluoromethylsalicylidene)-2-amino-1,1~di(5-tert-

butyl-2~-n-octyloxyphenyl)-3-phenyl-l-propanol,

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

butyl-2-n~-butoxyphenyl)-3-phenyl-1-propanol,
14
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5 butyl-2-n-octyloxyphenyl) - 3-phenyl - - propanol,

N-[ 5- (n- propoxycar bonyl )sal i cyl i dene] -2-am no-1, 1-di (5
-tert-butyl-2-n-octyl oxyphenyl) - 3-phenyl -1 - propanol ,
N- ( 5-i1 sopropoxycar bonyl sal i cyl i dene)-2-am no-1, 1-di (5-
10 tert-butyl-2-n-octyl oxyphenyl)- 3-phenyl -1-propanol,
N (5-fluoronethylsalicylidene)-2-amno-1,1-di(5-tert-
butyl- 2-n-octyl oxyphenyl) - 3- phenyl - I - propanol, N (5-
difIuoronethylsalicylidene) 2- anino 1,1-di(5-tert-

I S P e VA A GRS T i Mo & e
S Bt e |p§§%i§r?a§2§§¥ao§m rof’éi‘”f%'roq (s-ter

butyl 2-nN- butox phen propanol , N-(6-
B I %ﬁﬁqﬂﬂ%ﬁH%ﬂl§§ FEVPF@%H%) 3= 3t o= 1 %_QﬁQQFHQQFtb
ut yl- 2- n- but oxyphenyl) - 1- pr opanol, N-(6-

Y et TRy InsiAHYS &%y |er1déhe)1 prapPhol 1, N- i (5-tertbutyl
- 2-n- but oxypheny1l) - 3- phenyl - 1- pr opanol ,
mq@q@anWIS@ilmﬁyﬁspleyr%a&mewfblehe;l dnio- 1, 1-
di (5-tert- 25
Butyll--2-m-ipgttoxpplyeng by 1 3= phehgly 1= priopareoiql , N- (6-
tert-butyldimethylsilylsalicylidene)~2-amino-1,1-di (5~

tert-butyl-2-n-octyloxyphenyl)~3-phenyl-l-propanol,

—(3—fluorosali§ylidene)—2-amino—1,1—di(5—tert—butyl—2—
n-butoxyphenyl)-3-phenyl-l1-propanol, N-(3-
chlorosalicylidene)~2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-3-phenyl-1l-propanol, N-salicylidene-2-
amino-1,1-diphenyl-1-propanocl, N-(3-methoxy-5-
nitrosalicylidene)~2~amino-1,1-diphenyl-1l-propanol, N-
(3,5-dinitrosalicylidene)-2-amino-1,1-diphenyl-1-
propanol, N-(5-nitrosalicylidene)-2-amino-1,1-di(2-
methoxyphenyl)-1l-propanol, N-(3,5-
dichlorosalicylidene)-2-amino~-1,1-di(2-methoxyphenyl) -
1—propanol, N-(5-nitrosalicylidene)-2-amino-1,1~di(2-
methoxyphenyl)-3-methyl-1-butanol, N-(3,5-di-tert-
butylsalicylidene)-2-amino-1,1~di (2-methoxyphenyl)-1-
propanol, and the like. The salicylidene amino alcohol

compound (1) includes R-form and S-form optically
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N-(6-trimethylsilylsalicylidene)-2-amno-1,1-di(5-tert

butyl-2-n-octyl oxyphenyl) - 1- propanol ,

N-(6-tert-butyldinmethylsilylsalicylidene)-2-amno-1, 1-

di (5-tert- 5 butyl-2-n-octyl oxyphenyl)-1-propanol,

N- ( 6- ’

tri nmet hyl si |l yl sal i cyl i dene) - 2 am' no 1,1-di(5-tertbutyl

ct y. 3 phen - ol

ter ut%bd%aq{}h%ysﬂ A cyI Pée E l%%%lﬁn’l st
rt-butyl-2-n- o tyl oxyphenyl) - 3- phenyl -1 - propanol , 10

I\Ee?%mfﬁlal% osalS yad] méx M fio® ? Qéﬁ“(%ai(e? SHURY1- 2

- n- (%)ut oxyphenyl) phenyl -1 -propanol , N-(3-

chi % oséﬂh. cﬁlarlaéﬁé)ld?“%n?%mi alephat t%%p%ml 13- RBGt

oxyphe 3- phenyl- 1-propanol, N-salicylidene-2- 15

Ofy pifemgl ail-ypﬁiélﬁélﬁofnetN@(iS* met hoxy- 5-

ni t rosali cyI [ dene) 2-am no-1, 1-di phenyl- 1- propanol ,

N( 3, Brdithiet coPaIsicc ploraeney - DLaRR hOY 1, 4 -di pHemL-copper

propanol, N-(5-nitrosalicylidene)-2-am no-1, 1-di(2-

mmy%éﬁyP)seﬁ-,pra@plaﬁeslampNE(SB,tBerQ@f include

di chl orosal i cyl i dene) - 2-ami no-1, 1-di ( 2- met hoxyphenyl) -

lequropanidl), adetBimi t copakeird¥I) denéfieoam owtdsd,- di ( 2-

met hoxypheny1l) - 3- net hy1- 1- but anol ,

N (&5 [di 1)t érrtolpiitdyl, salopeygiri(d&hesh 20 atiiep- dodp ekt (2F)met h

oxyphenyl)-1- propanol, and the like. The salicylidene

amgdpxaldohkeld 2hecanpeundridye ime) ugesidrd erifg@Rdor in

S-formoptically active substances, and in the

prasiedtu denventtiweon orafypref and copper(II) acetate or

copper (II) hydroxide is preferable, and copper(II)
acetate is more preferable. As the copper compound,
commercially available compounds cankbe 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 mole 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) 1is 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
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them may be used, and a m xture of them may al so be
used. The salicylidene am no al cohol conpound (1) can
be produced using any known met hods. 5As the copper
conmpound, wusual ly, a dival ent copper conpound is used,
and exanpl es thereof include copper(ll) acetate,
copper(Il) trifluoroacetate, copper(ll) brom de,

F?@gﬁr%ﬁlﬂe @r}Qﬁht%pp%%%gh;%82¥g%8§%gg QQQ il%%

ese e used sin adni xt'ur'e ‘of

two. or nore, .and copper (11 acgtate ﬁr copper (11)
hyar O%F e % bt %%ﬁ%ﬁ%ﬂ& Snd “CoBpEPEll F°acetate is

rehgrefer ble. As thef(:o%lrj)er,(:orrpoundl,rl connercu?lly
aUHf 1abf ¥ nd2 1oy Thé Mus farfy cgegiarpe g et e
anpunt of the copper conpound is usually in 15 the
rahfe’ dl PR tie Pwinsnegest is6lVerefefably2 9. oetdnear, 2
mole ratio with respect to the salicylidene am no
arephdie cothduifl 1dke; Pieohedcerdiiest sassahi eyl i dene
am no al cohol conpound (1) with a copper conpound (in
tihet pregbnte A specind datei diker ebadredet bile. These
conpl exati on reaction in sone cases) is usually
ceay iled wird iTindy presencempfinatsohveht twSueh eore.
solvent is not particularly restricted providing it is
dzsotwvemy ialerd e ushel rtegetthem, and éxanipd esatderofse
i ncl ude aromati c hydrocarbon sol vents 25 such as
tof uenegye xyl Bneyand tilkie liskeheesbppesotyepbdsnd, it is
preferable to use water together. The use amount of
such a solvent 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 °cC.

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
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such as nethyl acetate, ethyl acetate and the |ike;

hal ogenat ed hydrocar bon sol vents such as

di chl oromret hane, chl orof orm dichl oroet hane and t he

i ke; aliphatic hydrocarbon solvents such as hexane, 5
hept ane and the |ike; alcohol solvents such as

met hanol , ethanol and the like; and the |ike. These

na be used singly or in conbjnation of two or nore.
VEtEH SteyPalodo tHE G584t BYet hBF, TERTUCT I tThet bk 1YY Pe
use of copper(li) hydroxide as the copper conpound, it
i Sl érabite itotGsé Gaveratbyet hipn EPFRA LR tamsint
of such a solvent is not particularly restricted, and
inay Pausvdliegtied tihear sngeteatlizabl DOt vid ghant afiter
preferably 2 to 10 weight ratio with respect to the

s 1 foyiniidene @wisto takebheohteonpourit (CEse D3Thiss of an
reaction is usually carried out by mxing a

saldahdli derigeanti re aheohbbveodpoandodd)saindkra ,c appeirs
compound in the presence of a solvent, and the m xing
Qv effe tardree athaits thet rpactionl atkyurests iiletkctle as it
reaction tenperature is usually in the range of 2015
tis ¥20G, quvefrenablzyt20nt 0rd0mént. In The pRrEEr essust
the reaction can be confirned by using a usua

Rl y S vRaNS tskeh tasn EOEoR¥AMPbEveht HUitthe reaction
chr omat ogr aphy and the |ike. By such a

@G 1N u sA aNQFC L@ alh Xt Yy ep 60Mt &t Hi HiFRRAMn acid
asynmmetric copper conplex is obtained. After

and the like, and an unreacted copper compound and the
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 aqueous solution with a reaction mixture, then,
carrying out a liquid 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 solvents such as methyl acetate, ethyl
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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 treatnment
after performng a post treatnment. In the case of use
of an 5 al cohol solvent as the above-descri bed
solvent, it is preferable that the reaction nixture is

e Q t.
ﬁ‘i%tiaééeeda&%suss 357 B B r e AR e et
solvents reaction mx suaII nta
By pro&hé% &Eﬁm- ﬁﬁeaC|5Eiﬁo %ﬁmt %ﬁ%@rOQEhfne and

cted c r co nd and the |ike, thus, it is
pﬁb%glr ol& gé‘rtrlﬁngéi TECPHRP Nt FREY R TE T éfove
them As such a post treatnent operation, for exanple,
Jperts on$ ORI £flg Yat &F 87 BESi ¢ aqueous sol ution
with a reaction mxture, then, 15 carrying out a
I|qwﬂ%%@@ﬁ&ﬁapﬁoﬁhﬁrEaﬁﬁeﬁP b%nﬁs?¢mﬁﬂ|q&? oy e-
menti oned. Such a post treatnment may be carried out
reFeatidddy basic apggephe pedetion Mstude aldadd metal
subjected to such a post treatnent, a mxture after
thhed raedctdsomuich @sugbPyuOhndedxagei tpdtsgssingn i f
necessary, it may also be subjected to a concentration
tireltareimte, aod riheed 1wt hadkwnatl emet abotad e aorggarsueh as
sol vent. Exanpl es of the water-insoluble organic
sulddent dardlonce ear prabise 1 hydeachasborne soldertes 1Sikeh as
tol uene, xylene and the 25 |ike; ester solvents such
asl ket ihyle tadethgtdeogehhykrbacet as eswaditd 4 hesddikey
hal ogenat ed hydr ocarbon sol vents such as
di et coyeanethiane atehl apekes imdh ¢ht 6F Ot hanerand thel
i ke; aliphatic hydrocarbon sol vents such as hexane,

hatd aneandntche nki Kexeet endSExampt @s1 Ofatdeshase e the
used in the above- described basic aqueous sol ution

imed ide raldeabona’tal.  hysls oxd dlessiieh s tedeUBses is
hydr oxi de, potassi um hydroxi de and the |ike; alkal

nedAl 1 1GarikoRakes asdeho@s2 sedi imeas banate, PARSSIYIR 3
carbonate and the |ike;
to 5 mole ratio with respect to the copper compound.

It may also be permissible to remove insoluble
components by performing a filtration treatment, before
and after or during the stage of the above-described
mixing and liquid separation treatment. Such a
filtration treatment can be carried out also using a
filtration aid such as diatomaceous earth, alumina or
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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10 al kali netal hydrogen carbonates such as sodi um
hydr ogen car bonate, potassi um hydrogen carbonate and
the like; and the like, and preferable are al kal
nmet al hydrogen carbonates. The use anount of these
bases is usually in the range of 2 to 6 nole rati o,
preferably 315to 5 nDIe ratio mﬁth respect to the
per_.compound. §p ern1 sible t
V\?é“tu ns |ﬁ%?%t%%%‘b %‘h‘% Osperfrc?ramel?g Pr F?F’S?ﬂén
trea ment, before and after or durin ih stagp of the
J60 £ SEEIPEEEOnPRi Al ARdEPi GRF o SEPEHEL T 1on
treatment. Such a 20 filtration treatnent can be
CHEAEE N Sut 04l B8YuSPNgURI £FF R af ? o %i TF Yl ldgation
di at omaceous earth, alumna or the |like, and the use
@t et e rébR L 8 ﬁ@ﬂcsai@fﬁ*éwar’flgﬁ%@@qrm dthegeothe 1n
crystallization treatnent in the present 25 invention
ithec gesiced foutsei nft he pteskntesofvemt adcdisl absglevent .
A reaction mxture post-treated if necessary may be
sigsjcedtbed aolivenics to thepceystalble z@iaon e eatamgnton
or may be subjected to the crystallization treatnment
afitgrura dencebt ratkednatr éat entothereoftallin Zattilhe case
of use of an al cohol solvent as the above-descri bed
solesententi.t Is preferablef thwad dthe rsedekenhonomhrtutBans
subjected at it is to a crystallization treatnent. In
tahetase soflvese sof 18 $6l yeatepibes tHan t@lcahlction
solvents, it is preferable that the reaction 10
mMdtdire 1is subpjected to a erystallizadion dheeatmepnt
after a concentration treatnent thereof. It is nore
preefear abl-ent-Bat rbhecheagthobe At Xt 1 Lo d S, CaRCeBt hated
to an extent of substantially no inclusion of the

gheverdeser iched sabventcothernt hanral cohaInsolvenrts to
before 15 perform ng a crystallization treatnent. The

r2AGLIQM tM¥t WLEsPAat 1hi eat £ 1 fc NECRSSAY tre above-
subjected, if necessary, to a concentration treatnent

and JAi et Wothean skgobolnsel yeatnot hemvditd, h%refore
subjected to a concentration treatnent, thus,

%QJ%@H%&%%h%rCE @@ag91§5€999|t§&%@ﬁgﬁ§ C@ﬂeakégcggon
renoved by azeofropy wth an al cohol solvent. In the

q‘rﬁ%ﬁ:u‘%f glhorILNg.§UEh E‘Qcéégﬁiropé’ ARSI, 5N

cohol solvent remai ning I n the reaction m xt'ur e

3 c%rss% O”Q%n%r égheanug@wﬁn{rg%m UseA S dd Witn

In a Cry talli zation treatnent

an alcohol solvent, then, further subjected to a
concentration treatment, thus, a solvent other than
alcohol solvents can élso be removed by azeotropy with
an alcohol 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 solvent to be used in a
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25Exanpl es of the al cohol solvent to be used in a
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 solvent as the solvent in the above-described
reaction,.the solvent can be ysed as it is in a
oG AN e aene. rdSGee B lrstint Sor o 1 vo
al cohal solvent is not particularly restricted, an
uJSU%EI“T TP YHE St a&f% tg‘é‘n? 0 ﬁgi‘aﬂ? F abTir R 51,
preferably 5 to 20 weight ratio with respect to the
s%ﬁ?QﬁﬁH%ﬂﬁHe NG 2&cdohdE T EoRpbanat (339 the 1y and
crystallization treatnment operation is usually carried
Rt IR 3G ng drtalceshol 50l Vehitcairl & resctdforn

m xture subjected, if necessary, to the
a@a@@@es@ﬂm BS phst sehggniehn Ahd/ spoconeestiiRgdn
treatnment, and the m xing order thereof is not
peradtcidrar Inhe estlviegtteganThe teapesat Ureis nin he
crystallization treatnent is usually in the range of
-&y 11 180G, a tproef drrabltyient tHh&0Ge lamaheg cdserof

I medi ate deposition of a crystal 20 by m xing of a
relacdlion av steunte iancdoanpalkrtdhollasbdyveattritieedi xdnut e
may be subjected as it is to a solid-liquid separation
tusat Mentirdeser irdkedel atten, tor 1oaywbeghtrtderocool ed in
t he above-described tenperature range. It is nore

e By edd ey tthato @ or @@ehenrat Xbuk et Ande ape @t cohodh25
solvent are nmxed in the range of 30 to 60C to obtain
a5 S10l it 1l i O RAinRI Ag c3RolNkeRgednasymmet ri c copper
conpl ex, and the solution is cooled down to the range
of -Ihhd @r2@Catioicausendeposthénn Sfctatiystad .udubily
this case, an intended asynmetric copper conpl ex

carried out by mixing an alcohol sclvent and a reaction
mixture subjected, if necessary, to the above-described
post treatment and/or concentration treatment, and the
mixing order thereof 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. 1In the case of immediate deposition of a crystal

by mixing of a reaction mixture and an alcohol solvent,
the mixture may be subjected as it is to a solid-liquid
separation treatment described later, or may be further
cooled 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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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
m xi ng stage. After conpletion of the crystallization
treatnment, 10 an intended asynmetric copper conpl ex
crystal can be collected fromthe resultant m xture

by . | L (i
Y. s § Al 8% netéasl ﬁ‘)]%“%n i%k'egd%bq%gmﬁg{?ﬂ@ égﬁg&f?(re.

treat ment suc iItration treatnent and the

The I tan S tri.c_copper. conpl.ex crystal may be
Rithesh bt Mo UL ECHIRE I E e et s TG
solvent to be used in the washing treatnent is not

par t1 eIt 190 Fesfr FeEEa, danaststat 19 alcordiat- 1o
sol vents exenplified as the solvent to be used in the
abbve-deser iPed "EEPSES FEYERESR 1 Er EgPRBAt CFR ¥ ed.
20The col | ected asymretri c copper conplex crystal
SPOUEE Tat™a ¥t WBE&G ¢ist ¢, SE6F ExdfpPe: i $%&kti on

of prochiral olefins and diazoacetates. . Next,
ptef Eraab| 7@ Y isd @etdesh afteroa ietaApPEésaofepeion mixture
salicylidene am no al cohol conmpound (1) to be used in
254 i prlexe ]l issdeshitonowi BHAbe PRkuser Bkednixing A
salicylidene am no al cohol compound (1) can be
obtzdeed by reacting an optically active am no al cohol
compound of the formula (2): RIR2 < R2(2) H2NOH

After completion of the crystallization treatment,
an intended asymmetric copper complex crystal can be
collected from the resultant mixture by, for example, a
usual solid-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 collected asymmetric copper complex crystal
shows catalytic activity, for example, in a reaction of
prochiral olefins and diazoacetates.

Next, preferable production method examples of the
salicylidene amino alcohol compound (1) to be used in

the present invention will be illustrated.
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(wherein, R, R2 and * represent the same neani ngs as

5 descri bed above.) (hereinafter, abbreviated as am no
al cohol conpound (2)) with a salicyl al dehyde conpound

of the formula (3): CHOR3 (j -OH (3) R4

(wherein, R3 and R4 represent the sanme neani ngs as 10

descri bed above.) (hereinafter, abbreviated as

sal i cyl al. dehyde compound ( Exanpl es of .the am no
o CORUE A RBOURANC oT L Hel St 1 ARy Tt o Cam H

al cohol conpounds such as 2- 15 , ,
SREFGPEA LY pREATINE- PP opRhbFal BY Ffitigrer afidgio 21 cohol
nmet hoxypheny1) - 1- pr opanol ,

Zoawmoned] of- gnesfpemelput -

2- n- but oxypheny1) - 1- pr opanol ,

2-pm ne-1, 1-di (5-tertbutyl-2-tert-but oxyphenyl)- 3-phen

yl «)=—grrdpaned), 2-
dteno-9" 1-di (5-tert-butyl-2-octyl oxyphenyl) - 1-propano

di (et hoxybenzyl) - 1- propanol, and the |ike. The am no
described above.)
(hereinafter, abbreviated as amino alcohol compound

(2))

with a salicylaldehyde compound of the formula (3):

s CHO
R /=
QL / OH (3)
in

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

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

Examples of the amino alcohol compound (2) include
optically active amino alcohol compounds such as 2-
amino-1, 1-diphenyl-1l-propanol, 2-amino-1,1-di (2-
methoxyphenyl)-1-propanol, 2-amino-1,1-di(5-tert-butyl-
2-n-butoxyphenyl)~l-propanol, 2—amino—l,1-di(5*tert-
butyl=-2-tert-butoxyphenyl)-3-phenyl-l-propanocl, 2-
amino-1,1-di(5-tert-butyl-2-octyloxyphenyl)-1-propanol,
2-amino-1,1-dibenzyl-1-propanol, 2-amino-1,1-

di (methoxybenzyl)-1-propanol, and the like. The amino
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al cohol conpound (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 amino al cohol conmpound (2) 5
can be produced using any known nethods. Exanpl es
of the salicyl al dehyde conpound (3) include
h xy- benzal d de dr
a‘xgﬁg%zar%ﬁﬁ”ﬁ%%gé ﬁy&rggé 3Q5¥Ormh?oro enzg}dehyde
fluorob nzaldehyd h 0X
%&%@éﬁza%ﬁrfdéu 2fryaFory: s Bty Fpropiiately
nltrobenzaldehyde dr oxy-
%ﬁeqRﬁQIﬂﬂBﬁnﬁéﬁﬁaP&e yaelntended salicylidene amino
2- hydr oxy-5-f | uor obenzal dehyde, 2-
A~ BoamosGher2 al By B RARAREL. sompound (2)
nmet hoxycar bonyl benzal dehyde, 2-hydroxy-5- 15
etdorc artssinaeise izandeBpde known methods.
2- hydr oxy- 5- (npropoxycar bonyl ) benzal dehyde,
2- hy dxzexpilseprdpskycarbonyl bédgay de hyaeonadydroxy- 5-
f 1 uor onet hyl benzal dehyde, 2-hydroxy-5-
dirfd lusteorfethhyylroeryzbkdebydehy@e hy2ir bxyr &=y 20~
trifluoronethyl benzal dehyde, 2-hydroxy- 6-
trrdl tneetidyyr zsi ldelhlyelrz abdeldde xy-3, S-dichlorobenzaldehyde,
2- hydr oxy-6-tertbutyl di nethyl silyl benzal dehyde, and
tthen yd ey -As flihe reakneyh dkdehy de2 coppoand- 1-3) ,
commerci ally avail abl e conpounds can be used, and it
cafl e Hyreduced ydei, Ng -apy r3ky k pemat et hrosls . The
use anount of the salicyl al dehyde conpound (3) is
Usiuad dpe 43 1ldee yidange -akd@ o9yt 8, 25 nel ecat+ o,
preferably 1.0 to 1.2 nole ratio with respect to the
o Rieehale ngarpound ya2h« ySThel t 8261 ¢ 04 Dfe e ami-no
al cohol conpound (2) and the salicyl al dehyde conpound
(3)d d sk Wwsiialnib redkhi-8d deHt,akn bheypresence of a
sol vent. Exanples of such a solvent include aromatic

hyedrosaren csohvents19dehdas bohienexyxyl ene, benzene
and the |ike; hal ogenat ed

ethoxycarbonylbenzaldehyde, 2-hydroxy-5-(n-
propoxycarbonyl)benzaldehyde, 2-hydroxy-
isopropoxycarbonylbenzaldehyde, 2-hydroxy-5-
fluoromethylbenzaldehyde, 2-hydroxy-5-
difluoromethylbenzaldehyde, 2-hydroxy-5-
trifluoromethylbenzaldehyde, 2-hydroxy-6-
trimethylsilylbenzaldehyde, 2-hydroxy-6-tert-
butyldimethylsilylbenzaldehyde, and the like. As the
salicylaldehyde compound (3), commercially available

compounds can be used, and it can be produced using any

known methods.
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10 hydrocarbon sol vents such as chl orobenzene,

chl orof orm di chl oronet hane and the |ike; al coho

sol vents such as nethanol, ethanol and the |ike; ether
sol vents such as nethyl-tert-butyl ether, diethyl

et her, tetrahydrofuran and the like; etc. These

sol vents may be used singly 15 or in adnixture The

use unt t her eof restricted
Feact i G ARECRH 1 GPEoRBE EoMPORY R4 i e e
sal i cyl al dehyde conpound % s carried out m Xi ng
bt H el Lonpoudds FePeenédedsdr §© Fnmthe 20 %esence
of a solvent, and usuall{ the m xi ng order thereof i's
rﬁﬁe%ﬁﬁ%q%wﬂaﬁ1yxkés@rﬁ@tédratlo "The FeaRtflnto the
tenperature is usually in the range of 15 to 150C,

prref g gbl gehEg- twreeead (2) . The progress of the
reacti on can be confirned using 25 usual analysis
nmeanshsucteaag,iohor fexarpbaingaslcehe bnetgraphy(2) and
l'iquid chromatography and the |ike. The reaction
ntihx¢ urael iafytlerl dednypleetcioopoohidt H8) r éactsoal tontaimissd out
salicylidene am no al cohol compound (1), and it may be
usedfas predesiceolo ft ke sealvieayl. i deenbl eamafo salatohol
conmpound (1) may be isolated by a concentration

tg Satarenti ragidideh e domée i cThedirsebabe salveyts danen as
am no al cohol conpound (1) nay be further purified

USd N ans, 198946) asnckeyst ahbi zati onktf epd DeGEnattd umMm
chromat ogr aphy and the |i ke before use. 10Next,

it ef e abhe predueiniten siehhaed exaspbesn9énd Nechioroform,
dichloromethane and the like; alcohol 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
or 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
thereof 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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above-descri bed am no al cohol conpound (2) will be
illustrated. An am no al cohol conpound (2) can
be obtai ned by reacting an optically active am no acid
ester conpound 150f the fornula (4): RL 0 *)-(4)

[ -12NOR (wherein, R and * represent the same neani ngs
as descri bed above, and R5 represents an optional l'y

substltuted al kyl or ti | | titut, d
e g O J0(HaLE FAFPaR EOShRRY S1od B

acid ester corrpound 4)) with a Gignard conpound of
the fl&emileg ctapn pia! wg%(sfte{mﬁ%%f # i lefiEsent s
the same neaning as described above, and X represents
& 9l tlogen cargmiys25( Kererhat geps aBbP e Vi HE &P agcompound
Grignard compound (5)). Exanples of the al kyl group
rdpreserst éd mpyRHe msed as it is, or the salicylidene

5 amino alcochol compound (1) may be isclated by a
concentration treatment and the like. The isolated
salicylidene amino alcohol compound (1) may be further
purified using means such as crystallization treatment,
column chromatography and the like before use.

10 Next, preferable production method examples of the
above-described amino alcohol compound (2) will be
illustrated.

An amino alcohol compound (2) can be obtained by
reacting an optically active amino acid ester compound

15 of the formula (4):

R' o0
* (4)
H,N OR®

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

20 (hereinafter, abbreviated as amino acid ester compound
(4))
with a Grignard compound of the formula (5):
RZ-MgX (5)

(wherein, R? represents the same meaning as described

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

Examples of the alkyl group represented by R®> in
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the formula (4) include al kyl groups having 1 to 4
carbon atons such as a nethyl group, ethyl group,
npropyl group, isopropyl group, n-butyl group,
tertbutyl group and the |like. Such an al kyl group is 5
optionally substituted by, for exanple, an al koxy
group such as a nethoxy group, ethoxy group, propoxy
group, isopropoxy group and the like, or, a phen
Bt bt o Thel 1 eI Spbets FEORRANPFESTBIL LY 41 kyl
group substituted by such a substituent include a 10
e HOY Mt WA GrBups &t AEkPireét BYPUBr ofipY het FossetHy |
group, benzyl group, trityl group and the I|ike.

ExaeRY esd Ul hel spsriviluene uept noRak vy gudski tiuged on
a phenyl group represented by R5 include al kyl groups
Hayt ng drewr 4rchridden latkens Sweh @z al ket lprlouls igr oup,
et hyl group, n-propyl group, isopropyl group, n-butyl
greuppna sSobwuds tgrtoued $ec- hutrybxgnolp, derdbudyy group
group and the |ike; al koxy groups haying 1 to 10
caudion aitonme: tSucly asocaphekhaxyygyoupp, ep hoxyx gratgup,
npr opoxy group, isopropoxy group, n-butoxy group, 20

| Bodmtt Y% @rgitghp e hikoXY kgl oup, at Bhén PUt @XYu@raup,
n- pentyl oxy group, n-hexyloxy group, n-octyl oxy group,
| SIpOCT YR OXVar@ GeciFideexkayyegr oaptaadat bl | 4 keip et c.
Speci fic exanpl es of the phenyl group substituted by
ssighs i subst iguentcn Rclsude tat3=Aet haxypheny!l group, 2-
25 n-but oxy-5-tert-butyl phenyl group, 2-tert-butoxy-5-
s £ ndMind AN r BQURt hoxymethyl group, methoxyethyl
2-n-octy|oxy-5-tert-buty|pﬁenyl group and the |1 ke.
E@‘m,esbéﬁczﬁlh%ﬂ?)%lpqg%@i@&@%ESQ{De§§<ﬁ‘tQ‘ije by; % 1n the
formula (5) include a fluorine atom chlorine atom 5

br omgg, fhp ad hie sLbke: + 808 PESE £8P £, 1 s%@stbmm(fae

atom Exanpl es of the am no acid est'er conpoun

(&) dnalade anAlanicpe.benzyl g5teY. ; phenyl al apine
benzyl” ester,” val'i ne"benzyl ester, isoleuclne benzyl
foéﬂpé”H%ving 1 to 4 cafbon 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; alkoxy groups having 1 to 10
carbon atoms such as a methoxy 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,
isooctyloxy 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-
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10 | euci ne benzyl ester, and optically active
conpounds obtained by substituting a benzyl ester part
of the above-described conpounds by a nethyl ester,

et hyl ester, n-propyl ester, isopropyl ester, n-butyl
ester, tert-butyl ester, phenyl ester, 2-nethoxyphenyl
ester, 15 2-n-butoxy-5-tert-butyl phenyl ester,
2-tert-butoxy-5- tert-butyl phenyl ester,

G GRYRE Y e FE OB BY y F pREAGH Y 88¥ &7 ° ~ R et A eRARY +
ester, 3-nethyl benzyl ester, 4- methyl benzyl ester,
LAWY 1BEhAe éstér, 4- propyl benzyl ester,

4-i sopropyl benzyl ester, 4-n-butyl benzyl ester,

204- tEerampdgtsy olfe iyl hespeen a4t pentspirgeafieedters 18-
hexyl benzyl ester, 2,3-dinethyl benzyl ester, 2,4-
ditreetiorrberz VIS )estned pd2, 6- dil pet hyé behazyl @starine3 afom,
di met hyl benzyl ester, 3,5-dinmethyl benzyl ester, 2-
retdroxybenzyl aest ehe 3iket hexybene§érasteris & WPomine
met hoxybenl y1l ester, 4-ethoxybenzyl ester, 4-
priopoxybenzyl ester, 4-isopropoxybenzyl ester,

4- nbut oxybenzyl ester, 4-tert-butoxybenzyl ester, 4-
pent yi:exyhenzylr esteamidohgxyloxybenzydmmesirer , (43, 3-

di met hoxybenzyl ester, 2, 4-di nethoxybenzyl ester, 2,5-
S i me{haxy kanzyiheestary13e 4t di- Mep hoxybenzyin £ rzy 1
3, 5- di net hoxybenzyl ester, d-nitrobenzyl ester, 4-

yanobenzyili restrh.z 4- bkdarooxybeszyl n€st&iz @t Aer and
chl or ooxybenzyl ester, and the |like. The am no acid

eSS 1 LOOURA () eirNClhudes Ry EQL Y aidk Sy d GfdRpounds
optically 10 active substances, and may be

approRd A48 % uselieeled .depepdhngs ons tbe j nfengded am no
al cohol commpound (2).

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, 2-methylbenzyl ester, 3-methylbenzyl ester, 4-
methylbenzyl ester, 4-ethylbenzyl ester, 4-propylbenzyl
ester, 4-isopropylbenzyl ester, 4-n-butylbenzyl ester,
4-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-
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As the am no acid ester conpound (4), comercially
avai | abl e conpounds nay be used, and for exanple,
conmpounds obt ai ned by reacting an optically active 15
amino acid of the formula (6): R 0 ei<(6) H2NCH
(wherein, Rl and * represent the sane neani ngs as
descri bed above.) wth a hydroxyl conmpound of the

: RsOH(7 (wherein, R5 represents the

formula (7 .
SR WREH HY las cri*bedRECRBEVES} 2V h ¥ e r ekdlice
of an acid may be used. As the acid, organic sulfonic

i o R Ydls SftFandsGirfdnpet agvaenpy bl wehsul $oni ¢
acid and the like are usually used, and preferable is
P&l Venedffzoni esaeird. 4ThexdhPrpbackdl ester, cordound
(4) obtained by this nmethod is usually an addition
sainetiadyemzadi ¢stsed 2nitHémpeheckiboapzahdester, 2,5-
dimethoxybenzyl ester, 3,4-dimethoxybenzyl ester, 3,5-
dimethoxybenzyl ester, 4-nitrobenzyl ester, 4-
cyanobenzyl ester, 4-fluorooxybenzyl ester and 4-
chlorooxybenzyl ester, and the like. The amino acid
ester compound (4) includes R-form and S~form optically
active substances, and may be appropriately selected
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
D=L (6)
H,N OH

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

with a hydroxyl compound of the formula (7):

R5OH )

(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-toluenesulfonic acid. The amino acid
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this can be subjected as it is to a reaction with a
Gignard conpound (5), however, it is necessary to use
5 the Grignard conmpound (5) in excess anmount, thus,
the addition salt of the am no acid ester conmpound (4)
and the acid is preferably treated with a base before
use. (hereinafter, treat ment of the addition salt of
the amno acid ester co and the acid with a
R 10T AT ) atog&a”?ﬁ& fachi atel fraa o
some cases.). Exanpl es of the base include
1t 10 e ldoddtinds 8GEA H8efrivt Ay affdetion, and
pyridine and the |ike; alkali nmetal hydroxides such as
sfdm%rﬁmd?%ﬁvd@ecrﬁdp@ﬁas@ Ui RYde oxfeet howl tHe 14 ke;
al kali metal carbonates such as sodi um car bonat e,

pot e 1in cardsomat € Sandhvheveickeital kahéceptaty to use
hydr ogen car bonates such as sodi um hydrogen carbonat e,
poteasst igndrnydrogerucdr Hénate arndetbheahoket, etlous, Thehe
al kali metal 20 hydroxides, alkali netal carbonates or
ad dal 1 1 aretsad 1 thydr agen acanbonat eseat er usoab dyndiser) iand
the form of aqueous solution, and the concentration
tirey eofid S NQirgFantaboyl arkyteastvitet €doa s ebefabd axay.e
tertiary am ne conpounds, and nore preferable is

t Hietdiamad1g. thatdbndseranmpuntd@itibe Hase ¢85 the
usually in the range of 1 to 2 nole ratio, preferably
lardi A0 aloid MYtR o @lon@owntih (ReSPRELthe L8Ls addid iDbase
salt of the amno acid ester conmpound (4) and the

acd thpohhes iaheve sq%%qul hed-Base treathAent~isn caddd ed
out 5 usually in the presence of an organic sol vent.
Exadm s, of the organic solvent include aliphatic
hydrocarbon sol vents such as hexane, heptane,

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
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; etc. The alkali metal
hydroxides, alkali metal carbonates or alkali metal
hydrogen carbonates are usually used in the form of
agueous 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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cycl ohexane and the Iike; aromatic solvents such as
tol uene, xylene, nonochl orobenzene, dichl orobenzene,
10 trifluorotoluene and the |ike; ether solvents such
as nethyl tert-butyl ether, diethyl ether and the
i ke; hal ogenat ed hydrocarbon sol vents such as
di chl or onmret hane, dichloroethane, chl or obut ane and the
2% ester solve %gch as ethil acetate, buty

St Titd The TETRSAPeY 0 L - ThEObhs BF bat Hito W% so
be carried out in a tmo IaXer system conposed of an
OFUHACT SG1 ot 28Rd twareP 3l thef use atlit 2 ofd tRder
organi c solvent and water are usually in the range of
1CP o100 weilgncr abitoacpref erably 5 to 10 weight ratio
20 wth respect to the addition salt of the amno acid
est eTheompowrd de4rrahddt hesacideatment The draseied out
treatment tenperature is usually in the range of -10
tos W 0Qy preftércalplrgsente ¢0Can organic sdhesmi Xt ure
after the base treatnment is subjected 25 as it is to a
|B:quipd essepetr athieo rgpeatnmenlyent iheludd x4 Wghafiter the
base treatnment is mxed if necessary with a
watdarodandeinulkloe vehgansaciok¥entx ofie Walt €5t hief or e bei ng
subjected to a liquid separation treatnent. By this
phacetds@ned asal thieoniQk ; aRrafkNOc agb v @St €rsich as
compound (4) is obtained as an organic |layer. Here, a

S 1ien@) &fy13ReaMBaca6h 8r86E 8L c £OMPOLEKN d Db dWdene,
further be obtained as an organic |ayer, by perform ng

Y i AC AR chkeahBBRhe Of 1 RB; agHROHSsb Y&l Afd & the
liquid separation treatnment, using a water-insoluble

1. 10/0ARIG SOLYENT o FBLS EXLERGT OPhdF SALIBNL. MRy, e
carried out repeatedly. The tenperature of the

BRSNS 3P %@Q%@akgokhgohbngg Separation treat ment
or the extracfion treatnment is usually in the range of

&H%ﬂﬂ&f%%@th@%%fea@éh¥09059h49$3 é§f§r$gﬁ%anﬁ and the

wat er -i nsol ubl e organic solvent, the sane sol vents as

tihg.ar gani.¢ $ahvents 9389 Lo &ﬁ?_\,ﬁb&/@tﬁﬁé% base

treatment are nentione and e use anount thereof is
QQ%t%%%t%%ﬁl%%eylﬁﬁégrégggd'The base treatment may also

be carried out in a two-layer system composed of an
organic 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 to 40°C, preferably 0 to 10°C.

The mixture after the base treatment is subjected

as it is to a liquid separation treatment, or the

31



5

10

15

20

25

Thus obtai ned solution of an amno acid ester 20
conpound (4) is, if necessary, subjected to a
concentration treatnment. The condition of the
concentration treatnment includes usually in the range
of 20 to 45C, preferably 30 to 40C under reduced
pressure. The concentration of an am no acid ester 25
co ound (ﬁ%aln thﬁyfolutlon after the c nC ntration

Wﬁﬁ']ta usyHl 13755 THRE tFGRge B M4¥E Wegssary
preferably 5to 30 wt% In general, the am no
att b st Conpid A qggaﬁléoﬁﬁéﬁﬁﬂtmﬁfc%ﬁ?%r before
unst abl e under condition of formation 5 of no addition
seginq IHP TR 0 @nd igwdsl PgraEakt ak ekreasTeNt - By
by-products such as a dinmer of the fornmula (8): RL O
HNt)s NH (@dWORL (amserleitiocand f* pepprsent athe saher
nmeani ngs as descri bed above.)
compound (4) is obtained as an organic layer. Here, a
solution of an amino acid ester compound (4) may
further be obtained as an organic layer, by performing
an extraction treatment of an agqueous 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 liquid 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 organic solvent, the same
solvents 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 amino acid ester
compound (4) is, if 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 solution after the concentration
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and the like. In the case of carrying out the base 10
treat nent under the above-descri bed condition, and if
necessary the concentration treatnent, however, an
am no acid ester conpound (4) can be taken out
efficiently in the formof solution containing a free
body which is not an addition salt wth an acid, and

2 % h L th

gﬁ%%ég?e r}LSb s %%zigzaﬁnl tpkS Eanﬁgl 8£r?a‘g? Ihgg] ﬁwé gna?d
) l.ude  phenyl m chl d

ﬁﬁ‘ rékfeé%hﬂf@&oe geeng_nagne3|u chiori de,

tertd? g enylnaane5|un1chlor|de 5 tert-
20 buty @é)%a PREAYPIAGHEST Bhe br oriREIND.(4) is a
nethoxyphenylnagne3|un1chlor|de 2-

rfet FadifesPGmABEEnaE ST 5CpRA ¢ bt y3 L Aquaetion
but oxyphenyl magnesi um chl ori de,

Rk d1g atﬂﬁl;mozx Seritb W &%y pReAyl fagardi wa b biri ghmerates
5-tert-butyl-2- octyl oxyphenyl magnesi um chl ori de,
E?%%ﬁkykﬁnsprﬂﬁﬂcéét?P@%ypheﬂyﬂﬁmgne@fuhh@rﬁﬂmmnia (8):

zybnagne5|un1chlor|de benzyl magnesi um br om de, 2-
mefhaxybenzyl magnesi um chl ori de, 2-
qigﬁgﬁupe yl magnesi um broni de and the like. As the
G rd conmpound (5), commercially avail abl e

owhds may be used, and for exanple, 10 conpounds
obt ai ned by reacting an organi c hal ogen conpound of

%efr%ffﬁ“ &1 (2hq B%eég%% E%@%g@a ov‘52'9 4 apy esent

t he sane neani ngs as descri a rret al

TRANES IR TR ke used.

and the like. 1In the case of 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, S5-tert-
butyl-2-n-butoxyphenylmagnesium bromide, 2-
methoxyphenylmagnesium chloride, 2-

methoxyphenylmagnesium bromide, 5-tert-butyl-2-tert-
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15The use anmount of the Giignard conpound (5) is
usually in the range of 2 to 10 nole ratio, preferably
3to5noleratio with respect to the amno acid ester
conmpound (4). The reaction of the am no acid ester
conmpound (4) 20 and the Gignard conmpound (5) is
usually carried out in the presence of a solvent. As

the sol vent . those.inert .to.the reactio
adva %%Peunﬁ%m%ﬂﬂfﬂé%ghp%lo tﬁefeof%ln%I§ nyf%‘tert‘

solvents such as nethyl tert-butyl er t hyl
T Ty PR e, PLKES Eap BT o

hydr ocar bon sol vents such_as tal uene, | ene, benzene
N FHO T 1A PGS RPaR6¢aPboR-S6F VEREE) ST as
hexane, heptane and the |ike; etc., used singly or in
aﬁﬁﬁ&%Qﬁ%&h%ﬂﬁﬂﬁﬁﬂ?QE%ymaﬁﬁﬁﬁﬂd?hePéBFYﬂ§aﬁ%?sEum
particularly restricted. The reaction of the

aPh hor e d esterl reemsedng P4pnadd t Be Gri gnard
conmpound (5) are carried out by m xing both the

conipoentss n 4 flnperessamy chd orhdepr @sence of a sol vent,
and usually, the m xing order thereof is not 10

pee t houtleen ay Inegirdsciued b riooveeerndi thislpkef er abl e
that the am no acid ester conpound (4) is added to the
G i grieer d heordugme rds compruenbad) rentmoé raddi g t he

am no acid ester conpound (4) to the Gignard conmpound
(DYya o i enuogdguners matyebrl hiksedt, | ynds fopr exprefer abl e.
15The reaction tenperature is usually in the range of
Ccdmp s dqutefierablhy @atk@13@Can orgdhecpropsess of
the reaction can be confirnmed using usual analysis
neahiso s b Asshd alo rexanpl(®,) :gas

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 ratio with respect to the amino acid ester
compound (4).

The reaction of the amino 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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chr omat ogr aphy, |iquid chromat ography and the |ike.
20The reaction m xture includes inorganic substances
such as a nmagnesiumsalt and the |ike which are

by- produced by the progress of the reaction, and if
necessary, the reaction mxture after conpletion of
the reaction is post-treated for the purpose of

h b Jhe
Sz'?ﬁ‘%‘é'c%@ 151 58 ?veH?%gé‘QEﬁ SYDSE ANGES erPeOStognzeate

eatnen usual Ty carried out usl ng an dc

i f necessa and, i ref er bIe hat_ t he

Pask T %uﬁg PEet Bab b S dh S i h 8
treated gﬁth a bass. Fx gPLes of the acjd to be used
NE*80EN 4°B68Pe52Prebt frent *F hct Ut iHETYani '@ dciCds 7
such as hydrochl oric acid, hydrobrom c acid, sulfuric
A3 X TPRGs pRBFI ERNEcPEC aRAC e FHSECTantf dtSfani ¢ aci ds
such as acetic acid, citric acid and the |ike. These
@@F&écéﬁéréguéﬁﬁyregéadin the form of aqueous
sol ution, and the concentration 10 thereof is not

part iTegl aepgtient ¢f ctled. amnagueicl s S witdogwoohdart 4)
inorganic acid is preferable. The use anmbunt of the
acidd the Gsdahbydi pomheundange) ofrd ¢ard0Q mplte byamiiging
preferably 2 to 10 nole ratio with respect to an am no
doitdh ¢deecowprpodad (4)nedsSEgxanples wOfe thedzage of a

i nclude al kali metal hydroxi des such as sodi um
kydrexitde angotiassii ign hyble oxixlen@ndrddre dlekesofalikahiot
nmet al carbonates such as sodi um carbonate, potassi um

parhdratie rapdrtherktked, ahkatvenptal hydrogerable that
car bonat es such as sodi um

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) continuously or intermittently is more preferable.

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

The progress of the reaction can be confirmed using
usual analysis means such as, for example, gas
chromatography, liguid 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

35



10

15

20

25

20 hydrogen carbonate, potassium hydrogen carbonate
and the like; ammonia; and the |ike. The al kali netal
hydr oxi des, al kali metal carbonates or al kali netal
hydr ogen carbonates are used usually in the form of
aqueous sol ution, and the concentration thereof is not
25 particularly restricted. Regarding the ammoni a, one
[ eous faorm may be.used, or.anmpni a water nay be
ulgse%ﬁ%yl:ucratrﬁére,d ot Xnﬁ? 168 &P s%o (\%ea (?’n an '8l Conol Ysdch
s net hanol, and the ik la water is preferable.
T Sorient Fat ok "6f SAARDAI A Rat 67 | 5 URURTT YE g S50 S
5 w% preferably 10 to 30 wt% The use ampunt of the
BekRA WA 16S FueBeR@ifl GReDhet EEESROLND ot 14Ré
above-descri bed acid, and may advant ageously be a

val u&afPdsisc R IpHh6f 2ahd afRidotis i oy e oTualy attiosd
liquidis in the range of usually 8 or nore,
prigfadmeiity 1@ c8 ude 9nOr9anAs ackpecitele aperwtiqaleric
the post treatnent, for exanple, a reaction mxture
arl can hafuebrondel ariidn ofl &nr bei ac bt e pho@rhanid e d
m xture is subjected to a liquid separation treatnent,
tdreh,thehd ikesulh@dnbrgegani ecidyesuandare @gueoussid,
solution of a base are 15 m xed and the mxture is
sulbjEct ectitdo aadl ithei digepar@dtdsen daieat nert usThildyposed
treatment operation may be carried out repeatedly,
and,then fidre ot egueduat eostagen pradd natle sSi@gentadation
washi ng treatnent may be carried out using water,
saldme>fand hhe biakeicther2) tesperated e oh theebueat ed
substance during the above-described post treatnent
opAnatiicdn dofs ausdablkyahict heid angep o rdr 411 AO0Crhe use
preferably 10 to 30C.

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 sodium 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
aqueous solution, and the concentration thereof is not

particularly restricted. Regarding the ammonia, one in
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The reaction mxture post-treated if necessary
contains an am no al cohol conpound (2) and this may be
25 used as it is, or the am no al cohol conpound (2)
may be isolated by a concentration treatnent and the
i ke. When the reaction m xture post-treated if
necessary contains inpurities, it may be advantageous
that, for_exa Ie, inmpurjties _are remy
SOft st P SBphr By a5t ARREmAECRY 8 X s ats sk
nt and the like, then, the reaction mxture IS
use%lr%{nlié,a St A% ey b&&lééﬁéaefjolﬁ 2Bneentrat i B s
treatnent or the like. In the case of performn
CBRCRR a3 Th tredtifet | APEP“éia‘i’ri‘)’f%r stf IHrreaftqfﬁg’lél “ds
such as di atomaceous 10 earth, alum na and the |ike
cBie bec el T dnd Tt e FIECABuNE tERel 8oRSTalhpt5 to 50
particularly restricted. The isolated am no al cohol
compounte {2almay It Furithert spur THE e sty e drfs tdgch
as a crystallization treatnment, columm chromat ography
alnals ¢ hea t 1 &, Al Tive rer exertthel peenginonnt sof ndust abhatd -y
advant ageous since the present invention is capable of
gé¢ s ngoeath asydmetnd cegopperncapabyslychyse avalue et
good purity which is useful as a catal yst for
aslyhaiet g coByant hegicowsilayea difazoeevirpoubiguaddi 4 hien
i ke. 20 EXAMPLES The present invention will be
ithestawgedf wddwarly 8 deat aolrebypexaaphesy bel ®w; o bauto.
it 1s needless to say that the present invention is
not |Asmd edbdd likespedatevanplkeshe post treatment, for

example, a reaction mixture and an aqueous solution of
an acid are mixed and the mixture is subjected to a
liquid separation treatment, then, the resultant
organic layer and an aqueous 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, and, 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 alcchol compound (2) and this may be

used as it is, or the amino alcohol compound (2) may be
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Exanpl e 1 <Production of L-al anine benzyl ester> Into
a 500 nL separable flask equipped with a 5 thernoneter
and a stirring apparatus was charged 33.0 g of

p-tol uenesul fonic acid salt of L-alanine benzyl ester
(content analysis value according to high performance
[iquid chronatography i nternal standard nethod:

L- al ani ne _benzyl est 47. 7 87.9 I -..10

A USE o £oRGR B0 0k o SANAZ 50 DG Uie Ve,

t hese were m xed, then, a nitrogen atnosphere is made
iMEhe 19 d8eCTEE™ Ré Xk tuPeshakr agbed RGO o

tol uene, then, the mxture was cooled to 5C, and 10.8
g3%@KﬁﬂWﬁnﬂWPWﬂﬂtﬂﬁﬁetH?IQﬁVnéemégvﬂ?Bﬁ%%ﬂJ%V%ﬂ393 for
period 15 of 2 hours while keeping the sane

t SR I u i@ P UTHE legs gireafemAv REuP e fwaso stdThiethigt 5C
for 30 mnutes, and allowed to stand still, then,

sify acttadnt @r@altmgtitd sgeparat hoﬁilteath@nttr(@rtgmtc and
| ayer obtained in this stage is referred to as organic
[EyerliXe, 34eh, gtk 2@atodlioensiwasrehds gegkavdd et is,
keepi ng the resultant aqueous |ayer at 5C, the mxture
was sSildjracaddatt of e coanenteapeévat tr eafosn 30 1 it dsi kand
allowed to stand still, then, subjected to a liquid
SEpatat it et loFatoRedb rahgani eohayet robi @i nefk d thdrd,S
stage is referred to as 25 organic layer B). The

of gandGanlpayer MB1wastsub] aetiedstibh as diatomaceous

earth, alumina and the like can be used, and the use
amount thereof is not particularly restricted. The
isolated amino alcohol compound (2) may be further
purified using means such as a crystallization
treatment, column 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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a concentration treatnment under a reduced pressure of
8.0 to 4.7 kPa at an inner tenperature of 31 to 42C,
then, the concentrate of the resultant organic |ayer

B, and the organic |ayer A were m xed, and the m xture
was 5 subjected to a concentration treatnment under a
reduced pressure of 9.3 to 4.0 kPa at an inner
tenperature of 35 to 42C, to obtain 60.0 g of a

t ol uene sol ution containing L-al ani ne benzyl ester.
Tae soiut'on was anal yzed by a high performance |iquid
chf O&tOgr aphy 10 internal standard nethod to find

i nclusion of 14.5 (80.7 mmol) of L-alanine benzyl

est erSPAHESA IO oFf L2 lapanenkepérzyesSester agai nst
p-tol uenesul fonic acid salt was 92% 15 Exanple 2

<Pr odtit®d oh X0 (ES)sepagpPAs- f12s4i esuirped butlyil-p-

n- but oxyphenyl) - 1- pr opanol > An at nosphere in a 100
ntheepereid e didask dquiniped arpehagushes aoakiegedniB O g
stirring apparatus was purged 20 wth nitrogen, and

i ¢ oot buerte B2 fpn(iz6 amiol padt maghesiami (¢ Upenngs),
8.06 g of tetrahydrofuran and 16.3 g of toluene were
chatr gpe d( @k ani tx extha THsa smivetluee awas rhieag edo ujpi glo 75C,
then, a mxture of 0.02 g (0.08 mml ) of iodine and

Qo dB3f grigfndeo| liene,d amd obhatbggaphy2bhiRe bnamosdadard
4-tert-butyl-2-bronmophenyl -n-butyl ether

method: L-alanine benzyl ester 47.7 wt% (87.9 mmol), p-

toluenesulfonic acid 50.8 wt%) and 99.0 g of water,
these were mixed, then, a nitrogen atmosphere is méde
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 aqueous
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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and 1.00 g of toluene were charged, and the m xture
was stirred for 10 mnutes at an inner tenperature in
the range of 72 to 73C. The mixture was heated up to
80C, then, into this, 6.74 g (23.6 mmwol) of
4-tert-butyl-2- 5 bronophenyl -n-butyl ether was

dr opped over a period of 25 mnutes, and the m xture

S red f.or 75 m nutes _at, 80C, to obtain
m% %£H£é$€£a€%$ rﬁﬁe tme uggde agnggﬁﬁg greﬁsgr%o%f
ﬁegarﬁb$e flask eqU|pped 10 with a thernoneter and
a’stir?i it P WES SFutGER SRRER LRI PEodéntoahdC
into thjs, 5 74 (236 mmol ) of magnesi um (turnings),
2818y OFC 1Bt Heurcdn télﬁd rEG UL TGy oFBPRERel WeTE B/
charged and m xed. Into the m xture was added 33.5 g
0¥ hel AHOVER s craYed ALY SRl graed npRfutbe RiFtgrofwas
tetrahydrofuran and 5.38 g of toluene in sequence. The
5 redhl @ d ni Xtureenmes theatod GpeesmPoL, upfen, a 2r@dueed
(7.08 mol ) of 4-tert- butyl-2-bronophenyl-n-butyl
e hetsywes added drrd 4-We kiiaxetr enwasnsti kerdefarud® of
mnutes, as a result, the 20 inner tenperature rose
f3oMdNU2C,t ao74b6€inThe. beactf on soluknonas ieat ed
up to 80C, then, 65.4 g (229 mmol ) of
dedrerd bty | -2 lamdmepbenylyinebtityl  ethwersalas: idmo praed
over a period of 320 m nutes, and the m xture was
fanmd heredthy reechifodr pkrifodhaate80CquThecRbonestd &ty
m xture was cool ed down to 25C, and 55.7 g of a
10 tiltene Soltdrdrcartaion g $3nd @ntYbsOorm®t)10f5 the
L- al ani ne benzyl ester obtained in Exanple 1 was
droppedumier ot pehkilediok #choynsestben, the yilULe -
was further stirred for 1 hour at the sane

tenelad Wehz 0 ester against p-toluenesulfonic acid

salt was 92%.

15 Example 2
<Production of (2S)-2-amino-1,1-di(5-tert-butyl-2-
n-butoxyphenyl)~1l-propanol>
An atmosphere in a 100 mL separable flask equipped
with a thermometer and a stirring apparatus was purged
20 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

25 (2.6 mmol) of 4-tert-butyl-2-bromophenyl-n-butyl ether
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5 obtain a reaction mxture. Into a 500 nL separabl e
flask equi pped with a thernoneter and a stirring
apparatus other than the above-described flask was
charged 31.3 g (300 mml) of 35 wt % hydrochloric acid
aqueous solution and 97.2 g of 10 water and m xed. The
above- descri bed reacti on m xture was dropped into the

f k ' f t whi | th
gﬁé 190874 & dfegdfb ﬁ% O”%g%r%%ﬁfegng %Egg%?%%uﬁg was

i nner tenperature a r conp

dr LN 8. 06 qu ne was_cha and t
Sggﬁf%gmas s |rr %Capoﬁnfﬁr ggﬁPﬁﬁ?Egr%nﬂn the
all oned to stand st|II then, subjected to a liquid

sEpAFatfon’1 rféhﬂn%ﬁt ﬁ*betwtr%wwaaﬁqthe@rtgalnp@ tay8p°C,
was added 121.5 of 20 wt% saline solution , and the
Nt X r et e i'slij1~°r're§1t7§t P5E3f &r "3oki naf ed~ BAET 2P Foweth -

to stand still, then, subjected to 20 a liquid
SRR R VI k TEdtuett cthert Nasr 85aPPaft oBe yani ket bydrot
was added 121.5 g of 20 wt % sal i ne sol ution, then,
L2200 8E 0 amﬁblt)heoﬁn:tzgumewaﬁnﬁnrahaque*ousrs@l 441 GFp
was added to adjust pH of the aqueous |layer to 8. 78,
anthitthes A XtaN°€, was sbteied3ats 250G f ar @5 dnardut es
and allowed to stand still, then, subjected to a
|hipehi Wk sseparati on treatnment. To the resultant organic
| ayer was added 121.5 g of 20 wm % sal i ne sol ution, and
t he rinxtaime swaerst inr eds5ad 25Cs&p4 rHo e Nl £sk amﬁjlpped
allowed to stand still, then, subjected to

with a thermometer and a stirring apparatus was purged
with nitrogen, and into this, 5.74 g (236 mmol) of
magnesium (turnings), 29.6 g of tetrahydrofuran and
59.1 g of toluene were charged and mixed. Into 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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5 aliquid separation treatnent. The resultant organic
| ayer was filtrated using Hyflo Super Cell (registered
trade mark), and the filtration resi due was washed
twice using 8.20 g of toluene. The filtrate and the

t ol uene wash |iquid were conbined, to obtain 222 g of
a 10 sol ution contai ni ng

5-tert-h t
(g% oxypegﬁifiJflb&bpaﬁgﬁal$he séﬁutlgn (WRs? STV tf

liquid, ch |
ST AAr T ot Hod o T 1F e charon gt BoCBEP {80 3es
mm| f

g%eo%rﬁ‘f?of £ ROt odr ¢ Bavy - 2FReBut bRy phERTIe s

propanol The yield against L-al ani ne benzyl ester
WS gk %B&ﬁﬁﬂQaﬁ?r<ﬁr@§Wét@6nt8? same temperature, to
(25)-N-(5-nitrosalicylidene)-2- 20
PR oL, A -mf {(B-itcay tiRFty e 2- n- but oxypheny1) - 1- pr opano
> Into a 500 nL separable flask equipped with a
t her norfest ér >A%d md steiperiehdeapparsat esuiwvsed harged 9. 79
g (54.8 mml) of 2-hydroxy-5-nitrobenzal dehyde and,
202 gnagfe tze s glngt i2ors taantiaigniapga26t 6s got b8r 6t manm| Yheaf
(25)-2- 25
aah e -k elsaiifded érltashutwals- 2harbatiogypheny 136 A -mi@para
obtained in Exanple 2, and m xed. The m xture was
S35 rwied ratd 3G Ifcari c12@ ikl AgesusTheltesoht and 9rACtd AT
m xture was subjected to a concentration treatnent
undesr arediced .pr essusBo0é-d2s Oried . 2 kRa o alix@Rre
internal tenperature of 25 to 45C, then, the treated

suhstangpand nitel uare MBEe Bivsedat pepbbai & 105. 6 10:1Qfs
a solution containing (2S)-N(5-

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
solution , 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 g (69.0 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

42



10

15

20

25

nitrosalicylidene)-2-amno-1,1-di (5-tert-butyl-2-nbuto
xyphenyl) - 1- propanol. The sol ution was anal yzed by 10
a high performance |iquid chromatography interna
standard nmethod to find inclusion of 32.9 g (52.0
nmol ) of

(2S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (5-tertbuty

p propanol Th | Id 2 ai.nst
lfz%ﬁ’ 2 u%ﬁ%% R P! etrrteagw 1 SR 1.
ropa mas 95% 4 <Pro ctlon of
(AR S Fecareay dedey. 2 dyerien.cl,,.

an1no 1 d|(5 tert-butyl-2-n- butoxy heny1l) - 1 propano
)SOZJOJ"c]d?J'berar‘tfjorTﬁee%‘lxéélﬁﬁeW(iPI ftéééﬁﬁt at was’

wat er was not added in conplexation react|0n>

IO T 2 R 2 ldeygalbice StRASK SEqbl ppelie t fulyiected to
thernoneter and a stirring apparatus (hereinafter,
Feskriel sepaadsionAtirgasareteasty) s ldvariged 4516 g
25 of a toluene solution containing 19.0 g (30.0 nmol)
ofayer was filtrated using Hyflo Super Cell (registered

(2S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tertbuty
| tde adXyphedy thel fpiopahdobp andid@@e wgs ofadloidiene
and 6.59 g (33.0 mml) of copper(ll) acetate

nonictey drsitrg, 8arkd mi xédtoThenmi xtThe nds feaat edhduphieo 5
80C and stirred at the sane tenperature for 5 hours.
Tiel veasu lviaasmt lrie@ddi eprei xbubénvas avabyzeth e a high a
performance |iquid chromatography absolute calibration
cur ver dreet keath taa nfingd (2B¢HoskanNn6f 1 20- 81 g5 {30 twml oy 102 -
[(2S)-N-(5-nitrosalicylidene)-2-amno-1, 1-di (5-tert-

0 thitosd ypremyiut-oxyppbeayd) - 1-mopasialdi GORRE 6@NRLex.
by a high performance liquid chromatography internal
standard method to find inclusion of 29.2 g (60.3 mmol)
of (25)-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 (2S)-N-(5-nitrosalicylidene)-2-
amino-1,1-di(5-tert-butyl-2-n-butoxyphenyl)-1l-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-nitrobenzaldehyde and, 202 g
of a solution containing 26.5 g (58.6 mmol) of (28)-2-

amino-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1l-propanol
| 43
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The yi el d agai nst
(2S)-N-(5-nitrosalicylidene)-2-amnol, 1-di (5-tert-buty
1- 2- n- but oxyphenyl) - 1- propanol was 100% The reaction
m xture was cool ed down to 25C, and 109 g of 5 wt%
sodi um hydrogen car bonat e aqueous 15 sol uti on was
dr opped over a period of 1 hour, then 3.80 g of Hyflo
uper & i 8gipher ed thadg; e Mﬁinﬁ@&r ged,, ,and
the m xture MBSHE}IFTGd at 25C P our u'Thlg,qaslurry
utjo rther Itrated usi_n er Cel
é%lrr<y W@% oH % 1é§ andt?%e %fﬁ%

(regl er’ed trade frar reS|due
vas hed .once W t h 19 ol uene then

ﬁat Fate V\H/hls Al 1"owed bgfgﬁﬁd %I | %?ﬁ%%r&ritoloébuse
UId s tlon sul tant or r.and 139

i G RO ﬁﬁgFSS Pehenhrer P OE AL A

mere ntxed and stirred at 25 25C for 5 m nutes and

A1 ed t'¢ednd e8PierptuEReAf 23ubPett®d tidea | itdai d
separatjion treatnment. The resultant organic Iayer and
1353 &5 PRAANSEIRIM hPdHEBENYEAE BHATS Tty Udvis:

solution were mxed and stirred at 25C for 5 m nutes
arith -l 1%vid 2t §oduadg@nsceptpinippen?S sulbj exted to a
l'iquid separation treatment. The resultant organic

| "elyeto sarld- CY3 2 dgnef ~Rabainaet el nflk €8 aewit stityrled at- 25C
for 5 mnutes and allowed to stand still, then,
éuﬁreﬁmédﬂbd)alkpq@pdngépar%nécﬁpluﬁxnnnNMa aThéyzed by
resul tant organic |ayer was 10 concentrated under

ree duiged peréssuee ceo logtadncBBoBayoofaphy eactdoral

m xture containing [(23)-N(5-

i ttargsald ogltihdenéep- Ziam noelpdidn (&Ft 8219 but §52.2 minwtlo
xypheny1) - 1- propanol ) copper conplex. 2 g of the
mixt(se -Was Ssanplredalanglanahyzedl-dayimwohi gh-di (5-tert-
per f or mance

butyl-Z2-n-butoxyphenyl)-1l-propanol. The yield against

(25)-2-amino-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1-

propanocl was 95%.

Example 4

<P:oduction of [(2S)-N-(5-nitrosalicylidene)-2-
amino-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 mL 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 solution containing 19.0 g (30.0 mmol) of
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15 liquid chromatography internal standard nethod to
find that the content of
[(2S)-N-(5-nitrosalicylidene)-2-

am no-1, 1-di (5-tert-butyl-2-n-butoxyphenyl)- 1-propanol
] copper conplex was 36.2 w% To the residual m xture
sanpl ed was added net hanol, to adjust the content of

201 428) - U heylkideng) - 2- am nor 1,.1-di(B-tert-
b%{t y)l- 2- (rl?—(br%ttgyf;ssggglﬁ)%%h%fo%a%%f cg’g{)édrl %%n%%cx to

% 1 nt epa as i pped with a
%ﬁlee&nlor%etr{e}rb%at%é%g}%se%rl?i Eg{)gg g?éjfijsg% ﬂéédr'pgfrgano\% he 25
ve- descr | fla (hereinafter, described as flask
2?? nuesngené’mcda%gs ¥ %?%hgrré%li]gé’g %O%Efeﬂgt]ﬁar‘?oqe,taiﬁd
the rea titon m _xt ur.e after t he above-descri bed content
A4 Swas "dr BPpEd - ovel® & pEriEd Y6F LeRGGF PRt 6°
the flask B while keeping the inner tenperature at 10

t9°5 85€ SThETefadk Wanidle HerGmtaintedorhé henssi on
m xture was washed with 1.90 g of toluene and 9. 49

ot SrEtaTadan tak G achké ORaBhr R € i GRIF B Wby 2R &Y ianthd gglhe
flask B and m xed, and the m xture was stirred at 25C
RAT P RaRfced 1 IPRE FBSONE BATT FPIXY U3'es ¢ i ttchee Fll idpgie tB oDO
was subjected to reduced pressure to distill of the
sBIeEntmetipe tesdindnineégs doe ahd®48 B g Bf mretlhawd
were m xed under normal pressure, and the m xture was
f LA e sPojnéctred atl ocal toacent 2 admioro t ¥ atdie(it- tender
reduced pressure. This operation was repeated three 15
taukesl.- ZFme bugsulypart vyl F eat pdosarbst hnoeprend @mpQ eg . of
net hanol were m xed, and the resultant m xture was
direl yZed doygaigas dRheoaat 0gr@pthyo s alt ieryialdestegndamehino-
method to confirmthat 79.0 w % of net hanol was
Cont-giinéd.t elrit-duthil s 2 - 59b 080 gy i e el )hainal r opas odr apped

100%. The reaction mixture was cooled down to 25°C,
and 109 g of 5 wt$% sodium hydrogen carbonate aqueous
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 139 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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20 at 40C over a period of 1 hour, then, the m xture
was cool ed down to 15C over a period of 5 hours, and
the m xture 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 tinmes. The crystal was dried to obtain 17.40 g of

[%t%@l s LS-i g dl%wge%%@%)u%n @}@gt&eﬂffdi (pprtert-

2- n- but oxyp propanol’) "copper  conpl ex.
Tg %ta |nst i
1 . of. 2

%s *f% bsa Hfiffdgﬁe ﬁgaﬁ1ﬁol 1w8|(%o ert - buty

i¢¥ butox hentf% pr opanaol gas 584. 1% gqg(j
TR o Or 16 NoCE s SFrCyFFaehiey o
am no-1,1-di (5-tert-butyl-2-n-butox gﬁ%l) 1- propano
| SEO EppEr CoNprex: 5c8bﬁ@izﬁ| ﬁn%yﬂf
wat er was added i n conpl exation reaction> Into a
200t Tt sERItabi a4 dquitppéduwit RERAEABEMMEt er and
a stirring apparatus _was charged 44.3 g of a toluene
sofea i contfaieniraguisant gore2nic may9r ofnd 102 g of
water were mixed and stirred at 25°C for 5 minutes ahd
allowed to stand still, then, subjected to a liquid
separation treatment. The resultant organic layer was
concentrated under reduced pressure to obtain 60.8 g of
a reaction mixture containing [(2S)-N-(5-
nitrosalicylidene)-2~amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-l-propanocl] copper complex. 2 g of the
mixture was sampled, and analyzed by a high performance
liquid chromatography internal standard method to find
that the content of [(2S)-N-(5-nitrosalicylidene)-2-
amino-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1l-propanol]
copper complex was 36.2 wt%. To the residual mixture
sampled was added methanol, to adjust the content of
[(2S)-N-(5-nitrosalicylidene)~-2-amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-l-propanol] copper complex to
25 wt%.
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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15(2S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tert-
but y1- 2- n- but oxyphenyl) - 1-propanol, and 11.8 g of

nmet hanol and 2.38 g (24.3 mmol ) of copper(I11)

hydr oxi de, and m xed. The m xture was heated up to 60C
and stirred at the sane tenperature for 5 hours. 20
Into t he nixture was charged 1.78 g of water and

r ed at he s t erature for. 5
e R e el L O ER W ot S SRR
dstlrredfor hou Th res | tant react
?nt%( urreeaCV\tfals aﬁ"e’:ﬁ}é:ilé tﬁrhl%a Pf’%ri%%ﬁ@él}?‘?%u?‘ﬁ‘tﬁlt
gr aphy i nternal st andard met hod to find that

opped over a period of 1 hour into the
23) - N-(5 nltrosallcylldene) 2-amnol, 1-di (5-tert-buty

(

LK FLrBMy Sh&REPLAE. 5PEpaRBEL WASTDBT YE T Thet rehctd on
m xture was cool ed down to 40C, and 97.4 g of nethanol
wis CaddBlle Bhaisk e wh iahurhe dva g adoelded hdownatbi dsC
over a period of 5 hours, and the m xture was stirred
AL ABTE o2 2 waGires!, wiighcause depbstoiomnefamd c¥yst @ .of
The resultant crystal was filtrated, then, washed with
Zetthapdf, mechame! welkhéegt iu'msidThes cacysetcalirwas whrd ed
to obtain 11.3 g of _ _ _

M AAS)B- N5 miixterdos ahdc Y hie dRDRY u 2e amdh §10s 34 Ar &l (H- toaret-
for 5 minutes. The resultant mixture in the flask B
was subjected to reduced pressure to distill 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 methanol three

times. The crystal was dried to obtain 17.40 g of
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but y1- 2- n- but oxypheny1) - 1- propanol ] copper conpl ex.
The yi el d agai nst
(25)-N-(5-nitrosalicylidene)-2-amnol, 1-di (5-tert-buty
1- 2- n- but oxyphenyl) - 1- propanol was 70.0% 15 Exanple 6
<Production of [(2S)-N-(5-nitrosalicylidene)-2-
amnc-1,1-di (5-tert-butyl-2-n-butoxyphenyl)-1-propano

b6 BB o SRR L Lol S8 o PaACT FoRSCE (o FATD o

200 nL separabl e flask quipped with a thernoneter and
aP8EY 7§ Iy b W R Y her sinareac L | d6eePeBedcaBl fRask
A in sone cases) was charged 35.8 g of a toluene .
soh it ¥ bl @ orai i thg( 249, Nyl (22.trogmdliFyéf dene) -2-amino-
25(2S)-N-(5-nitrosalicylidene)-2-amno-1,1-di(5-tert-
but Yt d2{ b= bert toxyphem2bn-byirepaneny land -200pago bf was
toluene and 2.38 g (24.3 muol ) of copper(I1)
hyélr b%i de, and mi xed. The ni xture was heated up to 80C
and stirred at the sane tenperature for 8 hours. The 5
resul tant reaction m xture was anal yzed by a high
performance |iquid chromatography absol ution
cekabpnd i ®n curve nethod to find that 9.25 g (13.3
mmol) of [(2S)-N(5-nitrosalicylidene)-2-amno-1, 1-
di (5-¢Erdadutish Zm-owsoxypheryllréspl 0panokénEppper
amino-1,1-di(5-tert-butyl-2-n-butoxyphenyl)-l-propanol]
copper complex: copper(II) hydroxide 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 toluene solution containing 14.0 ¢g (22.1 mmol) of
(2S)-N-(5~-nitrosalicylidene)-2-amino-1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-l-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 to find that
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10 conpl ex was contai ned. The yield against (2S)-N(5-
nitrosalicylidene)-2-amno-1,1-di (5-tert-butyl-2-nbuto
xyphenyl) - 1- propanol was 60.2% 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
sol uti on was anal yzed by hi gh performance liquid

N L Eoé%aﬂizgﬁr?“gi%é%ﬁ‘l&?s%?%igi?‘a@”%?%%—.%"%wm-
-2-n- -1-
o A i oG A 0 2B PREE Ry Bby AL | 51-BEPbanc1 e

nitrosalicylidene)-2-am no-1,1-di (5-tert-butyl-2-nbuto
x3ptiEny 111e- propanen Wast e 208 s Theo ashetdwan te ¥O0E e
cool ed down to 25C. Into a 200 nL separable flask
ettt pped Wt aethermBneeer adddda avfrEhagnbpparatis
ot her than the 25 above-described flask (hereinafter,
descrddheatbvas tl dSRC Bvén samer tases) Wwaswisar gad 680
g of nmethanol, and the reaction m xture after the
abioyveresers ked reedt ent 1a8f usd menthavass drrappedisever a
period of 1 hour into the flask B while keeping the

i dereYs itteinpercet ar ergbta0. t ori3sG e shhie £ taske whiadh whad
contai ned the reaction m xture was washed with 1.40 g
ofittolateng am@én?. @@sgeaf wirehhanob, g antl mdeh aveshivigee
liquid was added into the flask B and m xed, and the
mteir.e was skiysted wds 250G dort S divritres1 . Bhg of
resultant mxture in the flask B 10 was subjected to
redioed pressure skoidiystibhe PEP-thens0l verd: (sShert -
resultant residue and 70.0 g of nmethanol were m xed
Wde -2omvalu tRkESHERO1 ) andptB8aAb XT USoas ddidier.
subjected to a concentration treatnent under reduced
PNRSSUl8.d laRta@ nkhi $29asndropped:r99a i &y Of b ML hanelo -
at 40C over a period of 15 minutes, and the m xture

wa st -¢aoled GowWR 1t 9115C, oMet o Ry PREL PH) Of -l 61 and
stirred at 15C for 30 m nutes, to cause deposition of
Fcroestal . The resultant crystal was filtrated, then,

washed with 21.0 g of nethanol tw ce.

Example 6

<Production of [(28)—N—(5—nitrosalicylidene)—2—
amino-1,1-di(5-tert-butyl-2-n-butoxyphenyl)-1l-propanol]
copper complex: copper(II) hydroxide 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 35.8 g
of a toluene solution containing 14.0 g (22.1 mmol) of

(25)-N-(5-nitrosalicylidene)-~2-amino-1,1-di (5-tert-
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20 The crystal was dried to obtain 9.25 g of
[(25)-N-(5-
nitrosalicylidene)-2-am no-1,1-di (5-tert-butyl-2-nbuto
xypheny1l) - 1- propanol | copper conplex. The yield

agai nst (25)-N-(5-nitrosalicylidene)-2-am no-1, 1-di (5-
tert-butyl-2-n-butoxyphenyl)-1-propanol was 62. 0%

1. Anet hod _of duci tri
CBPbET - 2o B R B Ly oaed A0 and of ©

ogtically active 5salicylidene am no al cohol conpound
of Ot Ren¢ o il A {8)9 (24 ToMRRer eioh, CREPEEPF Esehydranide,
al kyl group, aryl group or aralkyl group, R2
repd esents. afheptriistakkeyvwsabbedt at edp at kyd0°gr emp or
optionally substituted phenyl group, R3 and R4 are the
safher bed nut Ul e ysalid feammstr aandg er épre§ehbuashyditogen
atom hal ogen atom nitro group, alkyl group
15¢$ wbtoat kyd a grioup,miadthayey wgisoapa lakkdxygas bonyh
group,
performance liquid chromatography absolution
calibration curve method to find that 9.25 g (13.3
mmol) of [(2S)-N-(5-nitrosalicylidene)-2-amino-1,1-
di(5-tert-butyl-2-n-butoxyphenyl)-l-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 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 ligquid
chromatography to find that 14.2 g (20.5 mmol) of
[(28)-N-(5-nitrosalicylidene)-2-amino~1,1-di(5-tert-
butyl-2-n-butoxyphenyl)-1l-propanol] copper complex was
contained. The yield against (2S8)-N-(5-
nitrosalicylidene)-2-amino~1,1~di(5-tert-butyl-2-n-
butoxyphenyl)-l-propanol was 92.2%. The reaction
mixture cooled down to 25°C.
Into a 200 mlL separable flask equipped with a

thermometer and a stirring apparatus other than the

above-described flask (hereinafter, described as flask
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trialkylsilyl group or cyano group, and * represents
that the carbon atomis an optically active point.)
with a copper compound, then, performng a
crystallization treatnment in the presence of an

al cohol 20sol vent, wherein the optically active
sal i cylidene am no al cohol conmpound of the formula (1)

G B

KR2(2) H2No (wherein, R2 and * represent the same
FEEniTTGS tasd éFPB§d3558€et§emﬁ??W%i%ﬁﬂq%ﬁﬂ%ﬂ demyrget
conpound of the fornmula (3): CHO R3 50H (3) R4

adjustment was dropped over a period of 1 hour 1nto the
flask B while keeping the inner temperature at 10 to
35°C. The flask which had contained the reaction
mixture was washed with 1.40 g of toluene and 7.00 g of
methanol, and the washing liquid 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 to 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 99.4 g of
methanol at 40°C over a period of 15 minutes, and the
mixture was cooled down to 15°C over 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 of [(28)-N-(5-
nitrosalicylidene)~2-amino-1,1-di(5-tert-butyl-2-n-
butoxyphenyl)-l-propanocl] copper complex. The yield
against (2S)-N-(5-nitrosalicylidene)-2-amino-1,1-di (5-

tert-butyl-2-n-butoxyphenyl)-1-propancl was 62.0%.
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(wherein, R3 andR4 represent the sanme neani ngs as
descri bed above), wherein the optically
active am no al cohol conpound 10of the formula (2) is
a compound obtai ned by reacting an optically active
am no acid ester conpoundc9hrtifae formula (4): RL O
*Ji((4) HZN OR 15(wherein, R and* represent the sane
nmeani ngs as descri bed above, and R5 represents an

ti d alk
Sﬁb;?.”fueéasﬁﬁ ) tf%%g&%c% %%%%‘%a%ret%giddgﬁéhpouna“plfex
the formula (5): . 20R2- Ng % é 1
rehy eseht SPHer s3I nE&RT hias? e%%?%%%h %b%%%%vand X

represents a hal ogen aton), and
salicylidene amino alcohol compound of the formula (1):

Rf’ R2
RZ
3,..-—N . OH
R3 — ()

~N

OH
\ W

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, halogen atom, nitro group, alkyl group,
fluoroalkyl group, alkoxy group, alkoxycarbonyl group,
trialkylsilyl group or cyano group, and * represents that
the carbon atom is an optically active point.)
with a copper compound, then, performing a
crystallization treatment in the presence of an alcohol
solvent,

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! R2
D>—<R2 (2)
H,N OH

52



10

15

20

25

25wherein the optically active amno acid ester
conpound of the fornula (4) is a conpound obtai ned by
treating an addition salt of the optically active
amino acid ester conpound and an acid with a tertiary
am ne_ conpoynd. 2 * i e.pro [ d
ABTETRG £ CRa AP Wi gBochily (PLOSURL ORI oo
nmet hano| . . The production nethod according to
P AT 1PB? 2P°WRet ein the copper conpound is a

di val ent copper conpound. 104. The _production_method
ai Arh ; 35

aeth dr ngat bt yIghePBPALPAeCH VaFehPTRBpPer
compound i s copper(ll) actetate or copper(Il)

hydr oxi dg;o 5. The production nethod
accepding to G aim3, wherein 15the dival ent copper
compunad—igh capper (11) acetate. 6. The

produet¥on net hod according to Claiml, wherein X in

the fd¥mula (5) is a bronmine atom 207. The production

met hod according to Claim1, wherein the tertiary
am;AE £ OAPAUNGh d 84 L RlMrAM RE same meanings as described

above),
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 formula

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

wherein the optically active amino acid ester
compound of the formula (4) is a compound obtained by

treating an addition salt of the optically active amino
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8. The production nethod according to any one of
Clains 1 to 7, wherein the acid is an organic sulfonic
aci d 25conpound. 9. The production nethod
according to Claim8, wherein the organic sulfonic

aci.d conp ound is qu nesulfo cid

Frddu &S &ﬁ"ﬁEWﬁﬁﬁP dlng o aﬁéi%he oegéﬁalﬁg%?lne
9, wherein the tenperature for treatnment of an
MRS sal t of the optically active ami no acid ester
conmpound of the formula (4) and an acid with a base is
in the range of 0 to 10C. 10 11. The production nethod
according to any one of Clainms 1 to 10, wherein RL in
t he f@.nbha prDducs iam a¢ kiydd greowy diag ‘ﬁ‘g Clatle U vaFBESAD
atons. 1512. The production nethod according to any
ane ofl Grai s dl vantlQ,s wheegteirmoIRL in the formula (1)
is a nethyl group. 13. The production mnethod
according to any one of 20Clains Ito 12, wherein R2 in
the formula (1) is an optionally substituted phenyl

group.z = 7he production method according to Claim 1 or 2,

wherein the copper compound is a divalent copper compound.

4. The production method according to Claim 3, wherein
the divalent copper compound 1is copper (II) actetate or

copper (ITI) hydroxide.

5. The production method according to Claim 3, wherein

the divalent copper compound is copper (II) acetate.

6. The production method according to Claim 1, wherein

X in the formula (5) is a bromine atom.

7. The production method according to Claim 1, wherein

the tertiary amine compound is triethylamine.

8. The production method according to any one of
Claims 1 to 7, wherein the acid is an organic sulfonic acid

compound.
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14. The production nmethod according to any one of
Clains 1 to 12, wherein R2 in the fornmula (1) is a

252- n- but oxy-5-tert-butyl phenyl group. 15. The
prod\llJ\;ti on net hod according to any one of Cains 1 to
14, erein R3 s a hydrogen atom and R4 i.s.a Ai :
gr oup 3'nT]Pﬁé’rfoéjr%}lla?r{ri??}g%(ié‘.co?ﬁgl&go%%gtlia&rr{\ ér}e%h%aeln
according to Caim 15, wherein the nitro %rou :
ey eSEdd By IHeTIE e GOMFCRNCLYSi 8T TREdeeyLERRic
5-position on the connected phenyl group.

acid.

10. The production method according to any one of
Claims 1 to 9, 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.

11. The production method according to any one of
Claims 1 to 10, wherein R' in the formula (1) is an

alkyl group having 1 to 4 carbon atoms.

12. The production method according to any one of
Claims 1 to 10, wherein R!' in the formula (1) is a methyl

group.

13. The production method according to any one of
Claims 1 to 12, whereinR*in the formula (1) is an optionally

substituted phenyl group.

14. The production method according to any one of
Claims 1 to 12, wherein R® in the formula (1) is a

2-n-butoxy-5-tert-butylphenyl group.
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15. The production method according to any one of
Claims 1 to 14, wherein R® is a hydrogen atom and R* is a

nitro group in the formula (1).

16. The production method according to Claim 15,
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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