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ERGICERTHY. KREMOKEELETORNLEELET. BRRICTHIETIRFEEETILI—ILEERTS
CEMTEET, OTPIVERMFELTIE. DPENYDAIPENAGZEA—BMIZALLATOET MR, KESITFADE
IPHAN, DMAPENZ EBIBED S 7IVERAFITRZ B EIZEY, BRI OTI/H B EDTEFKFE
IZBEVT. BLIFUFHERENATEONDEFZRBLEL:,

&M
fiEx: BAEERAS
Sad HRES aE fii+&(¥)
Dichloro|(S)-binap][(R)-iphan]Ruthenium(II)
RuCly[(S)-binap][(R)-iphan] 10532-68 100mg 18,000
O (S,R)-IPHANf# 3% ] Q

Cs3H;5,C1LN,O,P,Ru OO p~ |U\N’éT'"O

Cl
Fwl 982.92 é@ Ha 10532-95 500mg 70,000

Dichloro[(R)-tolbinap][(S)-dmapen]Ruthenium(II)

RuCl[(R)-tolbinap][(S)-dmapen] Q 10533-68 100mg 16,000
0 (R,S)-DMAPENfi i 1] {j
Qe Ngcly;
P< C|:|, N j/©
C53H56C12N2P2Ru OO P/RIL;‘N
FWI 1015.00 7N 10533-95 500mg 60,000

Jos

g

Dichloro[(S)-tolbinap][(R)-dmapen]Ruthenium(II)
RuCL([(S)-tolbinap][(R)-dmapen] Q 10534-68 100mg 16,000

0 (S,R)-DMAPENf# #% 1] .,

W

Q

P<
-~

@ I\
Ru
Cs3sHs¢CILN,P,Ru R/ |\N]\©
FWO 1015.00 é@ Ha 10534-95 500mg 60,000
@™ Kanto Kagaku
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(S,R)-TIPHANf#IE" St

o OH
p (S,R)-IPHANC [0 =
X1 | + Hy X | >90% ee

X=H, Alkyi, Alkoxy,

Halogen, etc
S/C conv., ee
Me Me -
3,300 >99%, 95% ee
Me Me
@ 5,000 99%, 96% ee
MeO MeO

(S,R)-IPHANfBEIZ L B3-F ROV /o DFFKFRIE?

(S,R)-IPHANC O

>95% ee

S/C conv., ee

N” = R

99%, 97% ee

O
N R
O
@l/ 50,000
N
0}
Ph
&g
Ph

N
S OH
5,000 v, _Ph 99%, 99% ee
N™ g ( >98% de
Ph

1) $554286486.

2) Takeshi Ohkuma, Tomonori Hattori, Hirohito Ooka, Tsutomu Inoue, and Ryoji Noyori, Org. Lett., 6, 2681(2004).

3) (a)Noriyoshi Arai, Masaya Akashi, Satoshi Sugizaki, Hirohito Ooka, Tsutomu Inoue, and Takeshi Ohkuma, Org.
Lett., 12, 3380(2010). (b)WO2009/031526.
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(S,R)- or (R,S)-DMAPENfili%" RIEH®

g b ng
@CS Hy O o N

(S,R)-DMAPENC O (R,S)-DMAPENC O

(S,R)-DMAPEN{ii ¥ (RuClL[(S)-tolbinap] [(R)-dmapen] )E =%

(R,S)-DMAPENfit i (RuCl,[(R)-tolbinap][(S)-dmapen] )| LB 7 /7 b D FRFKFKIL?

Q OH
AF)H/X (S,R)- or (R,S)-DMAPENQO O Ar)*\(x
x t oM x >90% ee
X=alkyl, alkoxy
X-X=0(CH3)30, (CH2)2N(Boc)(CHz),
0 OH
AF)H/R (S,R)- or (R,S)-DMAPENC [ Ar)ﬁ*/R
vy T v >95% ee
0,
R=alkyl, aryl >90% de
Y=alkoxy, amido
S/IC yield, ee
(S,R)-DMAPEN de
Q OH
OEt OEt
R
OEt 5,000 OFt 98%, 96% ee
Q OH
m 400 /O)R\O“ 98%, 99% ee
F “boc F ~boc

0
Me R _Me
1,000 R 92%, 99% ee
HNWX HNWX 92% de

(o) (racemic)

1,000
(racemic)

1) 45574482299
2) (a)Noriyoshi Arai, Hirohito Ooka, Keita Azuma, Toshio Yabuuchi, Nobuhito Kurono, Tsutomu Inoue, and Takeshi Ohkuma, Org.
Lett., 9, 939(2007). (b)Hirohito Ooka, Noriyoshi Araii, Keita Azuma, Nobuhito Kurono, and Takeshi Ohkuma, J.Org.Chem., 73, 9084(2008).
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(S,R)- or (R,S)-DMAPENfili¥ & EHIQ

STV T
OO 83 S
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(S,R)-DMAPENC O (R,S)-DMAPENC O

(S,R)-DMAPEN(fil 1% (RuCl,[(S)-tolbinap] [(R)-dmapen] )FE /=&

(R,S)-DMAPEN(fili 3% (RuCl,[(R)-tolbinap] [(S)-dmapen] )IZ&BHIL AV FED AR F KT

1 OH
(S,R)- or (R,S)-DMAPENLO O
Ar)J\/\R N , Ar)*\/\R >90% e
Ar=phenyl, alkylphenyl, halophenyl, etc
R=phenyl, alkylphenyl, {-Bu
S/C ;
I
(S,R)-DMAPEN yield, ee
* OH
= < =
O O 10,000 O O 99%, 97% ee
* OH
Z NS
1,000 95%, 97% ee
F F
% OH
= =
O O 1,000 O s O 96%, 95% ee
MeO MeO

* OH
Q)W 1,000 m 86%, 97% ee

1) Noriyoshi Arai, Keita Azuma, Noriyuki Nii, and Takeshi Ohkuma, Angew.Chem.Int.Ed., 47, 7457(2008).
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(R)-DIOXEAZEPINE (S)-DIOXEAZEPINE

€ BZEF1L\DIOXEAZEPINEfIE (L . £~ DOHEREERBRBEAZERMTEL LD D, AFEEE

EGERDEDLEFRELTHEFINTEYET - RERODBERICEERZEFEVEE . RE2E. R
BEEOmAICEREL-AETT, AEIEREFE o, o-CTLFILTI/BERICERERELET  EE
[Z/KERIEDY D LERAVTELES/CERE TICIELLREHETLET .
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(R)-Dioxeazepine Catalyst
(15bR)-14,14-dibutyl-5,6,7,8,14,15-hexahydro-1,12- F
bis(3,4,5-trifluorophenyl)-13H-[1,6]benzodioxecino F
[9,8,7-def] [2]benzazepinium bromide O

& 10530-68 100mg 35,000

C38H3 gBI‘FéNOg Cg O N
[

FwO 734.61

(S)-Dioxeazepine Catalyst
(15bS)-14,14-dibutyl-5,6,7,8,14,15-hexahydro-1,12-
bis(3,4,5-trifluorophenyl)-13H-[1,6]benzodioxecino
[9,8,7-def] [2]benzazepinium bromide

C35H3sBrFNO, Cg 10531-68 100mg 35,000

FwO 734.61

1) WO2009/125594
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[ (R)- or (S)-DIOXEAZEPINEfih 1% 0 £ Z 8475 52 kel ]

H R
AL R)- or (S)-DIOXEAZEPINE H* BzCl
p-Cl PhVNYCOZtBu . RX (R)-or (S) E H N\I/*COZtBu
Me KOH, toluene o) Me
25°C, 20 h
R-X S/C yield ee
0O Br
{ 5,000 85% 95% ee
o)
A~Br 5,000 86% 96% ee
~o~ | 1,000 87% 93% ee

A% DIOXEAZEPINEMIEICISBREU/\O7 LA DORIGETDREM

HO

AR I BMEEETE/TILFIVTI/ BV IBEAD
FETZLVFIERESTEAET . COEHEEO/N\OTIVAY

[CKBTFETILFIELARETT Me
o -Methylserine
A
(S)-DIOXEAZEPINE :
p-CI-Ph \/NYCOZtBu RPN (S/C=1,000) H* Clj' Ph—<o:'
. . , 1
Me KOH, toluene H,N— " CO2tBu N—T " COotB
25°C,15h Me Mel
82% 91% ee (S) 91% ee

p-Cl-Ph \/N\(COZtBu N
Me

p-CI-Ph \/N\l/CoziPr
Me

+ Clﬂ\|
4

(S)-DIOXEAZEPINE

H+

(S/C=1,000)
Clﬁ\| >
2

KOH, toluene
25°C,15h
60%

(S)-DIOXEAZEPINE

Cl
H2N}'COZtBU

Me
97% ee (R)

N ﬁ\ (S/C=1,000) H* q
| - — - e COoPr ™
3 KOH, toluene Na,CO; N COHPr
25°C, 15 h H Me

90%

(S)-DIOXEAZEPINE
(S/C=1,000)

93% ee (R)

H+

>

KOH, toluene
25°C,15h
95%

K,COs I@'COziPr

Me
90% ee (R)

> (N\/*leOZH

H Me
o -Methylproline
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Dichloro[(R)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [(R)-1,1- 11408-65 1g 90,000
bis(p-methoxyphenyl)-2-isopropyl-1,2-ethanediamine]ruthenium(II)

RuCl,[(R)-binap][(R)-daipen] 11408-95 200mg 25,000
Dichloro[(S)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [ (S)-1,1- 11409-65 1g 90,000
bis(p-methoxyphenyl)-2-isopropyl-1,2-ethanediamine]ruthenium(II)

RuCl,[(S)-binap][(S)-daipen] 11409-95 200mg 25,000
Dichloro[(R)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [(R,R)-1,2- 11404-65 1g 80,000
diphenylethanediamine]ruthenium(II)

RuCl,[(R)-binap][(R,R)-dpen] 11404-95 200mg 22,000
Dichloro[(R)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [(S,S )-1,2- 11405-65 1g 80,000
diphenylethanediamine]ruthenium(II)

RuCl[(R)-binap][(S,S)-dpen] 11405-95 200mg 22,000
Dichloro[(S$)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [(R,R)-1,2- 11402-65 1g 80,000
diphenylethanediamine]ruthenium(II)

RuCl,[(S)-binap][(R,R)-dpen] 11402-95 200mg 22,000
Dichloro[(S)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl] [(S,S)-1,2- 11403-65 1g 80,000
diphenylethanediamine]ruthenium(II)

RuClL,[(S)-binap][(S,S)-dpen] 11403-95 200mg 22,000
(R)-(H)-BINAP 04969-35 25g 95,000

(R)-(+)-2,2’-Bis(diphenylphosphino)-1,1°-binaphthyl

04969-55 S5¢g 27,000
04969-65 1g 8,000
(5)-(-)-BINAP 04970-35 25g 95,000
(8)-(-)-2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl
04970-55 S5¢g 27,000
04970-65 1g 8,000
rac-BINAP 05069-35 25g 70,000
rac-2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl
05069-55 S5¢g 22,000
05069-65 1g 7,000
(R)-(+)-Tol-BINAP 41105-55 Sg 60,000
R)-(+)-2,2’-Bis(di-p-tolylphosphino)-1,1’-binaphthyl

S iy ) PR 41105-65 1g 17,000
($)-(-)-Tol-BINAP 41106-55 5g 60,000

(5)-(-)-2,2’-Bis(di-p-tolylphosphino)-1,1’-binaphthyl

41106-65 1g 17,000
(R)-DAIPEN 11407-65 1g 32,000
(R)-1,1-bis(p-methoxyphenyl)-2-isopropyl-1,2-ethanediamine
v yPIem propY 11407-95 200mg 13,000
(S)-DAIPEN 11406-65 1g 37,000
(S)-1,1-bis(p-methoxyphenyl)-2-isopropyl-1,2-ethanediamine
e yPRem propY 11406-95 200mg 14,000
(R,R)-DPEN 11444-35 25g 44,000
(1R,2R)-(+)-1,2-Diphenyl-1,2-ethanediamine
11444-55 Sg 15,000
11444-65 1g 4,500
(S,S)-DPEN 11445-35 25g 44,000
(18,25)-(-)-1,2-Diphenyl-1,2-ethanediamine
11445-55 5¢g 15,000

11445-65 1g 4,500
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O FEBRRAME

O KFFEMT /B

O KFFMELEEY (FFNELT1TTOYY)

CiecJEaL |ty a2
AFEERAE  (LF5BIHER
103-0022 HEUHER L X H AAFGE AT 27T H 2% 15 (03) 6214-1090

5410048 K BX T f e X EL 0T 2 T H 5% 1 5 (06) 6231-1672
8120007 M W £ XKL E2T H22% 3% (092) 414-9361

< http://www.kanto.co.jp E-mail;reag-info@gms.kanto.co.jp >
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