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Development of optically active chiral ionic-liquid and its

application to asymmetric catalysis

MRAKRE
ZEk £ (SAITO NOZOMI)
tBERE - REREFHER - £HIR
MREES : 80349258

WHIERCR OB « B AEMEA 4 IR DR e 2 D 5 L3, £ ORFFH e Al D
12D DNT =7 S A TR RB LS ORI IR 2T o 1o, ZORER, FHizicT LA
> DOBAL T RALRISIZ L DR b BRAVE S A4 2 e TE e, AR, 2=—7
BREBRAEEOEEDTDOF LW HIEmE 02 Z LR lifFSh D,

AR
(BEHAL - 1)
ELEREEY I F e 2 & it

2007 B 1,700, 000 0 1, 700, 000
2008 F 1, 600, 000 480, 000 2,080, 000

R

L

I
ik 3, 300, 000 480, 000 3, 780, 000

WFgey 8 EdIRE
BHFE O4F - fE - 35 - fbp R dkey
X—U— R HRbE

1. SRR YWD &
AHEOHTH=RETIRAR L UTIFEET
DT TA A WK (Tonic Liquid, IL)) &
FEEN TR Y . Eid CARKE 2N E A FE
RIFEIEL . R TH D EDRI B Ao
TWHZ s TRMEROELE] & LTH
H S Hv, BUTERE % 7o R RSO O RO it
e LTHHENTWS, &6 IL ITHAH
ERALEMD L D B EFFo T2k Em D
EfRPED | <L KRB IR EE L RA LT
VEE AT D2 LD, ITEEB AR fik
B2 HWT IL P CHBE RIS E1TV . X
I A& T B E R D Fr % A REERIE TR L
IL FCE - =& Rtz FER AT 5 &
VW HREE Y Y 7 VOS] OBRREAFIE D
BEAATIOND L9 >T&ER, L,
— R\ BT R E T A o0 & B BB A 2

WTC EFEOMBEY Vo1 7 VG E T T2 L
LT, Bz BHEE Cit T 2812
SRR b AKE~E U —F 7 LT
LEH>Z &b, BRiE o4& BKE
HAWGE L, UV A T AZhRNFL
SIETFTDHZENRMOLNTND, ORI
e LT, B o e A3 5
NFZHND Z L2k v BN T4
BSSALHRHAMNAREL 2D Z ENREN
TETW5,

2. WHEOHM

AW IL KSTEEE S L To IL OFF>
BORIEZH R 7e & DR A & [, R
HRHR S RICE B L, B A ATRE 70 e 2es
M A A VEHRAR Z2 N T2 38T 72 7 fb A R 5
BRI AT D ERET 5 L ek E



e LTWb,
FERIZ, LT D 2 &
Wbz LT,
(1) Cp*RuCl(cod)$#ifk % 7= Z EfEA D
BRALBOGDBIR 21TV, The Xy F~v—7
ET D AREFBEAEDOMZIT D,
(2) 7o, LEoOSERITEBRIC /S
KTHDHZ END, VA ZIVEMINT &
DT EINDTD, EfeAT5HMUE T
0 Y = VRN AR ABGA A TR
RVT =0 AR ORI SEEAT O

CEIRZ BV THSE A

3. WOk

RFEH HIXTZ L E T Cp*RuCl(cod) % fil fit
ETH A VDORICRISERE L TET,
ARFFERBEOZITICH =D . 1T U DI A
YoORbVIIT VA v EREE LT S8
i D B % et L7z,

4. BRIERR

la Z#EH & LT hr= 2 Cp*RuCl(cod)
EXF LTRSS ELEZA, ZF L UR
D GAENTZ 2 D3 6% DI B AT S
e hols (AF—401), ARIGIZEN
TEET, TLroRfllo “HEEG LT LF
YHNNTFYA IV 3a BAEKL, =F L
Y EDROSTHERBR LT 4 026 D B KEMHEZ
BHLTEITLIZbDEE X b,
Scheme 1. Plan for the reaction of alleneyne and Ru complex.
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Table 1. Effect of substituent on multiple bonds.

R1
.//_ 5 mol%

E 7 CpRuCl(cod) _
toluene
E — R2

1 (E = CO,Me)
run substrate conditions? yield (%)
1 1b@R'=H,R2=Me) reflux,2.5h 5b: 13
2 1c(R'='Bu,R2=H) 50°C,28h 5c: 32
3 1d(R!'=Bu,R?=Me) 1t,6h 5d: 93
45 1d rt,20 h -
5 1d 50°C,1h 5d: 95

¢ Atmosphere: ethylene (runs 1-4) or Ar (runs 5 and 6).
b Allenyne 6d was recovered in 90%.
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Table 2. Scope and limitation studies.?

run substrate 1 time (h)

//—‘Bu
SO
E —R!

le (E = CO,Et, R! = Me)

yield (%)

Se: 96

1 1
2 1f (E = CH,0Bz-p-NO,,R! = Me) 2 5f: 90
3 1g (E=CO,Me, R = C¢Hs) 3 5g:93
4 1h(E=CO,Me,R! =4-MeOCeH,) 2 5h: 82
5 1i (E=CO,Me,R! =4-MeO,CC¢H,) 2 5i: 57
6 1j (E=CO,Me,R! = CH,0TBS) 3 55:91
/—Bu
R!
XX i
o] —R!
7 1k (R! =Me) 1 5k: 92
8 11 (R'=CH,0TBS) 3 51: 98
//—’Bu
v
X
= R!
9 1m (X =NTs,R! = CHy) 1 5m: 83
10 1n (X =0,R'=C¢Hs) 1 By 5n: 56

@ Rection conditions: Cp*RuCl(cod) (5 mol %), toluene, 50 °C, under argon (1
atm).
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Scheme 3. Possible reaction course.
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Scheme 4. Crossover experiment.

1d

1e

(1:1)

MeO,C 7
5 mol% Cp*RuCl(cod) MeO,C
2 Mot Lp Huieod)
toluene, 50 °C, 1 h 5d +| go,c + Se
under Ar (1 atm
(1 atm) 23% | FtOL A\ 23%
11:46% 'Bu

PLED XS ICREBHF T AREEA A K
KPP COREFRIEY AT LD EHED, %
DR T2 —IRISE RV EDH T
YA OBRIL BAERISERE TS Z R
T& 7z, BUE, BN+ RIS A A il &
FEo o7 VT = 0 LEEIR O A R 58 %
WTUWN5,

5.

AR R S

(WFZERFRAE . WFFEr T S ONEEERTSEF (1
=)

(MesEamSC) (R 8 1)

il = Nt B I o e SR
“Ruthenium-Catalyzed Cyclodimerizaiton
of Alleneynes”. Organometallics, 28 %%,
pp. 669-671, 2009 4, Z#i

AL, WO, B 9. PR
¥£ . “Ruthenium-Catalyzed Alkenylative
Cyclization via Insertion of Alkene into
Ruthenacyclopentene ~ Generated  from
Enyne and Low-Valent Ruthenium
Complex”, Organometallics, 27 *%. pp.
6313-6320, 2008 £F, #i

mik 2. ORWE Lz, EREEE.
“Nickel-Catalyzed Highly Regioselective
Multicomponent Coupling of Ynamides,
Aldehydes and Silane: A New Access to
Functionalized Enamides”, Org. Lett., 10
. pp.3829-3832, 2008 4=, it
wH L RS BEBR, AR
TS i =N N5 A SN T R N A
i AN I " SN S5 S SN
“(28,2'R)-Analogue of LG190178 Is a
Major Active Isomer”, Bioorg. Med. Chem.
Lett., 18 %, pp. 102-123, 2008 4, ZHt

f
Mk P W, ERRSEE

“Nickel(0)-Catalyzed Diastereoselective

Three-Component Coupling of 1,3-Dienes,
Aldehydes and Organometallic Reagents:
Influence of Organometallic Reagents on
Diastereoselectivity”, 49 % pp. 5073-5076
. 2008 4, AL

TEpRETE, A . B . KiEx
i, 75k 9. “Nickel-Catalyzed Enantio-
and Diastereoselective Three-Component
Coupling of 1,3-Dienes, Aldehydes, and
Silanes Using Chiral N-Heterocyclic
Carbenes as Ligands”, Org. Lett., 9%,
pp. 5597-5599, 2007 4., #EFHiA

Rk P MEEECR, TS <2 Dy-26,23-
T hraERLT LI D R
K72 T=2 bORRFE AR, A
AL EE, 65 %5, pp. 947-958. 2007
RN v

g . TR e I D RRET
vy A= NORIBUIET D05, 3K
SEMERE, 127 %%, pp. 1215-1222, 2007 4

(FRFFK] (13 1F)

ZEiE S, WTPRER, FEREETE. AT
VLN S R Y R GV F i [
BALKOE . AARSETFREE 129 4522 2009
F3 727 B, "W EEREEES )
W RS, ZERE SR ERRSETE. T
= A X BT LA D[242]88
fEARFINEIE ) BASERE 129 5,
2009 43 7 27 B, sUEER=#EY (L
#6)

Rz, zEeE B, FEEEE. 1=y
TN LD AT IR T AT e R
WY T > O = sy i RS &2 V78
Bl I RERIEORFE . 58 34 BIRG
ERRDIES Y AR T T L 2008 411
H5 A, 5709 GL)

Pk . hORE . PR SRR
“Ruthenium-catalyzed cyclization of
allenyne”, The 3rd International Conference
on Cutting-Edge Organic Chemistry in Asia
under Asian Core Program, 2008 4F 10 A
21 B, Liu Ying Hotel (HTM « FA[E])
ks, pik 9, @R JE, Rk
e, T=y TV K o~ g vk
T A v DR42421 BRI ). 56 55
[ AR R LRt . 2008 4F 9 30
H. KBFZRT (KR

H MRS, ZEHE SR ERRSETE. T
= LA AW T L E T AR
] COFTRRBELIC) | 5 55 A AR
FETEA. 2008 4R 9 H 30 H, KBRAFSZ
PN PN )

0 - N 2 i G e el LN 7
Ak % & 5 ZER A M T OB LXK




10.

11.

S, TERRRIEEW DTS 4 [H35
FanXxaU A 200849 H4H, 7V
— BT R CHEERARET)
A BB e Rudeil Zmgk &
= Bk £ £ . “Nickel(0)-Catalyzed
Asymmetric Three-Component Coupling of
1,3-Dienes, Aldehydes, and Silanes Using
Chiral  N-Heterocyclic ~ Carbenes  as
Ligands”, ICOMC2008, 2008 4~ 7 H 14
H, LU XKRFE (LY X - 7T R)
g . ORIz EEEETE. “New
Enamide Synthesis by Nickel-Catalyzed
Multicomponent Coupling of Ynamides,
Aldehydes and Silane”, ICOMC2008. 2008
FTHIAH, LUXRE (LX -7
7 A)
JIHEE, TR B, RV Eid, 75k
L. EREEVE, TA A MR IR % RS
ELTHWIEMEE) A 7 e =
ALV ARIEORIE ], AR PR
128 4243, 2008 423 H 26 H, /3v 7 4
SR (BT
A BB e Rudeil gk &
 PERESETE, TR AE L NHC Flhr+
ZMWWIZ Ni iz Lo v=s . 7T
LR YT DRF= Iy T T
BOSOPRFE ], BARFERE 128 F2,
2008 453 4 26 H, /37 4 affiie (B
)

12.

13.

6

IR RE, 25k 9B, MR, T=v
oLt A s 13-, TAT
FEOE#HERBRISH O T A7 v
BIRAY 3 R ERE RS DBFE ). B ARSE
PR 128 4R, 2008 4E 3 H 26 H, X8
7 gl (B

RFILEZ, Bk P EpEEE. =y
TR L DA F I RET AT E R
DRTEIRIRG S » 7V o FROS . BA
Sl 128 FE2, 2008 4E 3 A 26 H.
N7 g Ak (BRI

W FERA Rk

() FFZEfFE

T

% (SAITO NOZOMI)

AbEE KT - REFPESE R - 7
WFotE &5 80349258

(2) WFgE ST R

78

L

(3) M IEH

78

L



