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FEMIF: 1-ethyl-3-methylimidazolium fluoride
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Preparation of optically active compounds with Noyori Molecular Catalysts

(1. @Buwvic

FATEMEAL A IE, FIVEESE TR0 e | B Re A
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QAR R B At iR B 3E [ (B MOTATEOE N B8
IR ELAERE ) B AR 5 -l 7 0 Y = 7 N BRI BRI SN
LRk, B G7 - il 2 b il & 5 2 AN 7 & OB &2
PHIHLC&7z, TORER, FR A4 g2 S DA E T
VA= VEENRCA R TEL LR, ZO—HI
PR RS LT TALL NIUITEL TV A,

REGTIE, BT CED | BPAK G Tl 2 i &
T OB DA T AL . ZNO2FIHL 726540
PALEW DA I ELTREAT %,

(2. UHFREOTESMEEIT

21 7 b DKRRBEIRIAEFZTHIE

PR ATl 70 Y L 7 NCRSS SN/ T L — v E ML
DT IVERNM LT AARFIVT = AL,
RAIVEDOARF I LCEAMICENL TS,
LHE, BHEEU IR O 7/ A2 15T, AF—
LUIRLZZINSDAE I T =7 LR E 3L LT H
i, FELTBY), Fur 7oL Lo v 4EHIcb s
LT, F/z, BHiEED s iR L 7 ik oo fil i
DAMCE, 4 OEHIEEZS DAL I ZTBY, fil
WD AT — =2 7 OHKFEITDILZ TV D,
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2x =41

QA e O 0 QL G-

SeA s et

R = Ts(p-Toluenesulfonyl),Ms(Methanesulfonyl)
R’ =1-CH3-4-CH(CHg)z, 1,8,5-(CHg)s, 1,2,3,4,5,6-(CHg)s
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COfEDORERUL, B4 R EREEEL O N TR
A FRILTELILIIHY ., L DIs B A H]
HEINTn B, BN, HISRICERERAEZD D HIE
T HORIBIOWTHIT 2, a3, Zofiliiz
FIRALTHISHICE R EREIEEZL DTNz VR H
FINIAF RIC SN DI EE ML 72, e-= a7 x
JAE, SICGER/MEEIV L) = 200D 5 TS,
98% ee® =FATILVI—L%E90 %R TH 25, 72, a-
STITRN I AR, AF—L21RTEAIZ, S/ICHT1000
ZHR DM TOREEIIIAF B ILSN, 98% eeDTT
JTNVA=NEEEmEWIIG2h, ZOTVI=IE, KT
BRICICEY | MR 2 e, BT 57T/
TV A—VZFHEALTED, ThBIE, 70FFLF 97
EO—Dy-T I G R O F IIVESE I FE ] i
THhbo,

Ax—L2
o oH OH OH
X chiral Ru cat X NH NH
+ HCOH _— 2 or
N(CaHs)s
30°C
X =CN, Ny, NO,

chiral Ru cat: Ru[(S,S)-Tsdpen](p-cymene)
chiral Ru cat:

X S/IC HCOZH/N(CoHs)sketone time,h yield, % ee, % config @ Ts R
n
CN 1000 24 0 - - NS

521 :F{u\
N o

CN 1000 3.1/2.61 24 100 98 s
RuCI((S,5)-Tsdpen](p-cymene)

N3 100 3.1/2.61 24 65 92 R
NO;® 200 6.0/2.411 16 90 98 R

“ketonelp = 1.0 moliL in dmt.
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27/ FAEB DRI P ATVERY | BLON ofiilcngs
YHAEBDBERT N O SR AT S 7z,
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0

OH
>09% yield
diimeso=98.1:1.9, 100% ee

DMF, 40°C, 24 h
S/C = 1000-2000
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fCE 2D OTR N7 O R TIE95% ek 2.
B I I FEREDRON DY B D% DS, IV IE
TN/ DB TIE T F o F 4@ IREOE T 2SS
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) IRPAFNT NI ) AL, FEF NI LEKFERET
BRIBIZBWT, ZIZEIL, 89% ee. BLU 80% eeDiE
BTN Ty ) NE G2 BN HESNTNES , 22
T, AT L 7oA R Bl iy 128 R 52
LI T F T AR EL. 95% eex B2 AHIE
TNV IY W fsbZEDITETz,

ZF—L44
H

OH OH (o]
SaleeNe®
X l X O/

89% ee
96% ee

RuClI[(S,S)-Tsdpen](mesitylene)
moadified Ru catalyst

80% ee
95% ee

72% ee
89% ee

DI, BHIF ARV T IVRENL T LT A
FVT = LA B L L ENHD VI IHG | SHI2,
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i 7 b BT B e T2 T @R A R 9 il
ZBFE TET2, FhA REE OMEE FHELTBY, o
AP — =2 7R, TNGANF B IT B A6 56

RS FRUGIC &K B R FHMEMOER

{LEWOZFLEERHEOZFLHFBITHIEE T,

W AFNVT = LA ST MO R T,
H O S CIE2-7 T =V a K E R E L TH WSS,
T DR FERCS/CTe BT ) S-S R A I R A3 L
ZAIONTz, FWEKFZFRELTH LT, ThHD
MRS, < DIEHBENE, F/N) LTI
RKFIRELTE NIz, D%, FRIEEZKEHET
DI EDBRSE SNT20 M), DengBdz 2 &) AN A=V 3
#H$AHDPEN (1,2-V 72V ITH 0 ITIV) b DT =
AT | Z D Xiao%kd% HIZEYRuCI (Tsdpen) (p-
cymene) & i\ 5 RUB2SRERIC AR T S 7200 o RO,
FEIEZ EOKRET PG (TN DEROS &1,
BRI 5) EO ARG S CTEBSIN G, FHR/
N ZFVT I H D JOGZ HE AR TR # B IR IRZ [
T2, BlZIX, TN/ P ORIE TR, FEEEHWAE,
AF—L5IIRTEIT, 058 TlEb 301 %Din b=k
LMEHIT, SUBDSERE § AU 12 AL 2 Th S,
UKL, FEEF N 2% FI D AR OGS4 Tla,
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OGP, K TR EA L ENTT W AR DE
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TIFVT IV D FUZ AT SO R il 5 14 5%
BoNTzo F72. KDDL T RHIpHO KE421E
WHRNWZERH ADISED AN LN ENS, B H#ETIC
PESTRIAE 2 B F I SUS RO BEE$, ik
PR FNENE T3 NN v & SRV INGS AN
L. B RADpHEFHIL TV A EDMER SND, Fik
WA ARG, AFTL— T = AfilfiE D
TP EEE72205, DIRICAFREOE T SN
o CNHOMEIZEIL TS, BG4 F Rl i o i 5
(LI LD DRI CEA I LD DD 5720

Ax—L4L5
)(L chiral Ru cat )O\H
Ar +  hydrogen source o .
S/C = 1000
chiral Ru cat: RuCI[(S,S)-Tsdpen](p-cymene)
hydrogen source  time, h yield, % ee, %
M HCO,H/N(CHs)s 0.5 1 >99
m ~ 12 %8 97
X HCO,Na 05 76 95
OH
P HCOH/N(C,Hs); 0.5 4 >99
. | HCO;Na 05 47 9
OH
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PFONBAFIRFEALIMIED — DO TH 5,

Ax—L8

U\If J O“ .
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91 94 OCHg
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W { 7/\ (
X

97 96 97

RuBr,[(S, S)-xylskewphos][(R)-daipen]

(HFHEIL © %ee)

PEEVZIETN N EES O MO R E N AT
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NBINTmo7z, Btid, BMEEN Al EE RS
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(Z7olze FXZ)VEREELODNFEEE TV I—LRT
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RCHi N T ANz RE mIE L2 AP CIRAL
TR VAR 2 P 5L 2720 BUSSRISTR M THY, 1
FEAL B MBI IR CTh D) - RS
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cymene) 132-7 T/ X\ =R F R E DA K FHFE AV
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(LIFZE RS S Cld, OB R T 5IED TEIZ,
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NECTHWEETH o727 b ADOARF KR FZALD T HEI -
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IR F K FACBEE RS NT 72289 | ARl R %
FAWLE, AF—=L101I7RTENZ, AZ /=L Ru(OTf)
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15 h) IR FELEI, 97% ee®D (S)-4-71~< /=)

12525205 ofz10)

Z¥—L410
(1)H
e / 10 atm chiral Ru cat ‘ RS j
J GHOH o
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OH OH
T T )
Ru Z
Tio~ ] \NTs O O
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Ph
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COfERIZ, AF—A1UIRTINC, 4-ra</ UL
W DYEIEVE S CARRE T MO TR 1% 5%
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TIEH DALY 52 =K FEL S, 98% eeD
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FKFACCH )25 T 5100, fiz1E, ek FEFIT
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ee® (R) KD TNV TH U IF—N%97 %R TEH 2 5,
FCAT P b IR DT AR FALICAH #h7:RuX, (binap) 13
RIEE DL TIEHFEE D T F VT A BIRVEL 52 7
WODT, o FAFITE T DT FEA S LT
BRI CH LI LD DD 5,
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chiral cat: OH o OH . )OH o
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HeN- 9%
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94

Cr“’” m @M
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Bl BV IEEAHEE 2D D Michae IIMAE E = AYIZ5-2
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