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Development of high active artificial nanozymes for enantioselective
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fFZEE R OBEE (330) : Towards the construction of artificial nanozymes for enantioselective

reactions, new chiral catalysts for the aza-MBH and the RC reaction, and spiro
bis(1,2,3-triazolium) salts as room temperature ionic liquids have been developed.
AR TE B
(AL - 1)
B E EESEE & &F

201 04FEE 2, 400, 000 720, 000 3, 120, 000

201 14EE 600, 000 180, 000 780, 000

o Fr 3, 000, 000 900, 000 3, 900, 000

W ERE OFM 8 OB ARG LT

FHFE D3R - M E - 3% - LR GHERREICREALZ B D)

i
F—U— N RFMME, TR TR, REMAMR T a2 DT Y= R

Ji~. aza-MBH {it~. RC it~

1. BRGSO 5

DEDX T VRN S REDEFHIEELS
Wy G R AT RE 7 R A T, R IR o R
DEEMBICB W TEEREFEE ZH > T
Do LML G, BIombo X 5 e
EEW S 2 = F o F AR EET 5
itz b BB & T 2O BRIERKIC
BRSO IR A — [k Tk A A RO & (e
TAHRFMBEOBEIIRELS IBENAL T
%o %< OFEHRIGIZEB T, Al
DRI S W & 72 o> T 5, B 2R AR Z [E]

I - TR 572 DI HRAR Y ~ — 2 fili 4
EE U7 B EA AN 25 ST b
LoD, R ~—RZHOE, EEY A SR

U = —NENZHRE T 5 72 E R EIE O ARt Tg
PEOIRTRMEE 2> TV 5D,

— ., RIRBEZMBLL, BT I ) BBk
HEOBRICEENDIERBBIWHH L CHERE A
MAb U, BBt T clEdE oFHITCix
Wit 2 =2 Z OB ENDO X 5 b b7 S8
5, LML, BHREIZIE, B, BLOxZ
Nra ) I —=MMENE VWS TR ESEU,



FREEE IR, B LW R & Rk OB 8 &
FORIGA T =X ORI A, BER
LD 2 IS 2 A 3 2 g2 —E
15 ML i I8 o> BR & 12 i 2h L T % (Chem.
Commun. 2008, 4113; J. Am. Chem. Soc. 2005,
127, 3680), 4lal, —E{EMALA AL D 2h 5 &
mHd IR L LT, 7 R ~w—
(Tetrahedron: Asymmetry 2002, 13, 2083), 4:J&
LufE R & 4y (Angew. Chem. Int. Ed. 2003, 42,
5711), 47 7 A% —(Oryg. Lett. 2003, 5, 4409),
BELO, T BAFHER Y ~—(Tetrahedron Lett.

2005, 46, 1193)7% & D/ Ki-1-(J. Exp. Nanosci.

2006, 1, 477)\2 H UT-, —EIEME LA -
TR & RIS G CERIE, AEFHR
HE & LIS MR 23 I HE 50 U 7 i T e N TR
FARBETF 7 A DI BRI TE D LB 2T,
T A DF TEHEEAL T )RR B
WCEBRHT 2720, mOABIEME AR 2 LS
B X % (Tetrahedron 2007, 63, 6512),

2. WHEOHEM

FARBE LT, pH CIRSE 6 B EAE
PENRRKREKIE LTV, RERDTEICH
B & UGB 53 2 il 1 k23 B3R
TFHIZ— IO E VS TERERSH 5,

Z ORI T, REEE D ZAvE TR
LC&7 G et kit & [ EEME
HUIRFARGE | & 2/ LT, RIREER AR D
RORE %2 7R U 72 s e N DRSSkt [ 3
A L] ORI AE B LTZ,

3. WD IE

[ FA L] AR O L 722 BRI T/ kL
T OFBIL, HERD X5 TR DERi T
IR TE HBEICRER DD, £72. BEF
DEEFERITFIETIE, EFIEMTH DL, £
Z CREITMBLHAL 2 BICE T DT kLT
WIEL R IEET L FiEE LT, FmiEtE
FIB TR 2 ERE SR D I vz [EE
T2 TERRIBAFHERY ~—ik) 12OV T
REtaiT o 70,

K2 g, —EOBETHEEDES:
D BOSISEIT U TAERMDB GO D, NEE
TR RS R 2 B9 2 BNV | EH
LD EAHIF TE 572 EOF A
AT D, HEEHIT. MBS IR L O
WEMEREZE AL T EHIEM LA A
fik B = B Ww 5 Z ¢ T
aza-Morita-Baylis-Hillman (aza-MBH) &)t %
BT FARRICRET S Z LTk
LTW5, £Z°C, A, ZHEEHER A
fib i DERIK T bR IE~ DB AN E Fat T
RGNS = SN U/ S S O TN S R =
M2 R BROSDOBRRFEIZ OV THRE 21T >
7o

4. WFZERR

[ %A 20 B OHE L 72 D ERIR T KT
ERGITET 5~ RIBIOKBELZEIZ
AT 2F /7 RFaamR LT, £ Iz
AT D FEERR Ulc, KB, FmiEt:
£ ) ~—2 (B 3 /LI 6.0 mM [25°C, 7K
H]) BT SERRIBLEATF L (D)
EOILHEEG ST LD A E &S
LHEEERFLIEER, LEEGHBA
2,2’-dimethoxy-2-phenylacetophenone % %
Z L Thy 18 27000 OERIRT KT A AR
LZemTE (M),

MeQ OMe

)Q’rph Hg
PI HO o OH
o 9 5

(10 mol%)
/\(j * /\Q\/O\AQNO\AONOH HO~O-  nano  o~oH
1 y

H;0, 1t, 12h, ho

O
co-polymerization, OH
OH
nanoparticle
o) Q-x 3
2 d catalyst4  Mw = 2.73~2.84x10%
1 20 e} PDI = 2.85~5.03

diameter = 3.2 nm

surfactant
2

5

1. BRI BEAHERY v~ —0FHE

AR S LB Y v — A LT
A AL O TERER A2 68/ TR 72 aza-MBH
RS BSOBFEIC W TR E 1T 72,

Q X
R*ﬂ+HLw

Enone Aldehyde (or Imine)
(X=00rNR)

&
Cat Cal
Michael retro-Michael
Reaction Reaction

@ :

””” cat* Aldehyde (or Imine) !
wﬁ/ " e

Aldol (or Mannich)

1 Reaction ' [}

XH

o
A e

Product

Novel Domino Reaction | * Enone or
Based on MBH ' Aldehyde
' (or Imine)
* ‘
Cat= Acid-Base Catalyst

o N
. *
R ‘ X o R %
R *R" *
R R"

o,
X 2. MBH (& & R 2 7 SG~D R

aza-MBH )i Tl il v A 2 Mg HAER AT
MNx /2 Michael IG5 & T/
F— K1 2522 (X2), ZO1RT
AT RERST D2 L2V RE—IRER



BWAER L. TR 11 238 DL A A
0) retro-MichaeI I E 0 k% 525 &
. R AET D, Lmb MBH&E
%Ex[ﬁ Th D AR M IR B -IRFBRE S
@XT/?&%®&@7DF/%%@XT/
TR o TN D Z LD RS O EN K
ThHdH, ZTNETIZT X7 70filit % iz
aza-MBH %! R X / RG340 T
WAHoOD, aza-MBH FUGH A H L BB 7=
DEELD LR DIREW) & 72 VAL K
Mol-, AlEl, - i’t"ﬁ%ﬂ‘”ﬁ%é >Rt 6 2 H
W5 &, aza-MBH S5 O SEAR I E S AT RE & 72
V. FER. WD TOARF aza-MBH ! K 3/ X
INEBRT DI LIRS Lz, “MTATR
Gyl Tralb Al RivA I UTfRIEE 6 &
H A ) L
aza-MBH/aza-Michael/aldol/dehydration [ i ™
VU228 #AGE ST L, B2 ~ oD RHE —

IRBERER L —DODIRFB—EREEDAERL T,

TR Rl PUFBERNR-FIIELN
% (Tetrahedron Lett. 2011, 52, 377), 1 X > @ o-
ALIZ Michael AR AEN LT EEZ WD
ELEWA VAU R PRV T AT LA
v—L L TET U FAERNICELND
E LS 2 & 72 o 72 (Angew. Chem. Int. Ed.
2010, 49, 9725), HAIH rleE7e —EiE M LR

AT 5252 & T, ZERELEYD
ERENOLERICERTE D, BIfE, T/ KL
FFEA~OfPEEDEE AR L TV D,

X CHO
+

OO P I
-6
() Y\
(CICH,),, MS 3A, 010 25°C 5"~

up to 88% ee 'i's

Ar/&NTs

E E OH R
s eiliag
(S)7 N
—_— \\Oi>NTs
=

o] R
1 + |\\
R | » | CHCl3, 10°C
CO,R®

up to 93% ee
single diastereomer

3. aza-MBH L& B & T2 910 TDOR

S NN I

~Cco,rR?

5. ERFEFKmILE
(WFFEEA . It
ES )

oy R ONEHERF 2812

CdERERm ) (6 1)

@ #EEZ. T.M.-N. Nguyen, A. Grossmann,
D. Enders, 1 72 B . Enantioselective
synthesis of a-alkylidene-y-butyrolactones
via an intramolecular Rauhut-Currier
reaction promoted by acid-base

organocatalysts, Angew. Chem. Int. Ed., %
A . Wolb1, 2012, in press, DOI:
10.1002/anie.201201542

@ HHARE, MY, #HZ0, Synthesis of
spiro bis(1,2,3-triazolium) salts as chiral
ionic liquids, Tetrahedron Lett., #Hif .
Vol.52 . 2011 . pp.6877 — 6879 . DOI:
10.1016/j.tetlet.2011.09.152

@ R, WlEXF. FEMK, FHE
B . Bifunctional spiro-type organocatalyst
with high enantiocontrol: Application to the
aza-Morita—Baylis—Hillman reactions, Chem.
Commun., & #FiH . Vol.47, 2011, pp.9227
—9229, DOI: 10.1039/C1CC12784E

@ wEREA. FLEEA, FEHLEH, An
enantioselective organocatalyzed aza-MBH
domino process: application to the facile
synthesis  of  tetrahydropyridines
Tetrahedron Lett., ##if. Vol.52, 2011,
pp.377 — 380 N DOl:
10.1016/j.tetlet.2010.11.045

® FEER. H LEA FRE— FEHE,
Enantioselective synthesis of isoindolines:
Organocatalyzed domino process based on
the aza-Morita-Baylis-Hillman (aza-MBH)
reaction, Angew. Chem. Int. Ed., & #HH.
Vol.49 | 2010, pp.9725 — 9729 . DOI:
10.1002/anie. 201004547

® A, WHEE, #EHEZH . Acid-base
organocatalysts for
aza-Morita-Baylis-Hillman  reaction  of
nitroalkenes, Tetrahedron: Asymmetry, &
A, Vol.21, 2010, pp.891—894, DOI:
10.1016/j.tetasy.2010.05.027

(K] (G 81F)

) ?%?%37\ /NSEHESE, Doss Rajesh, J (LI
¥ . fJFEZ 8 . Enantioselective C-C
bond- formlng reactions using vanadium(V)
complexes, 243rd ACS National Meeting,
20124F3H 26 H, San Diego (USA)

@ WEA, FHE— JFREA HEHREH,
Organocatalyzed domino process based on
the aza-Morita-Baylis-Hillman (aza-MBH)
reaction, ICCEOCA-6, 20114:12H12H .
Hs (PE)

@ FHE—, FEEM, HEEA, FEHEH,
Organocatalyzed domino process based on
the aza-Morita-Baylis-Hillman (aza-MBH)
reaction . The 1st Junior International
Conference on  Cutting-Edge  Organic
Chemistry in Asia, 20114512 4 9H | J&FT (Ff
ES))

@ B, /NSFMFE, Doss Rajesh, Ji L%
¥ . f JF % B | Enantioselective
carbon-carbon bond-forming reactions using
vanadium(V) complexes . Aachen-Osaka



Mini-Symposium, 20114£9H 1H . Aachen
(Germany)

® A EEHER, FEEA . #EH 7P, Development
of  bifunctional  organocatalysts  for
enantioselective Morita-Baylis-Hillman
reaction, Pacifichem2010. 2010412 A 17
H. Hawaii (USA)

©®© FEE A, EEE, EIHZRH,
Enantioselective aza-Morita-Baylis-Hillman
(aza-MBH) domino reactions promoted by
acid-base organocatalyst, Pacifichem2010,
2010412 H17H . Hawaii (USA)

@ Ml EF, Mgy, HIERY
Bifunctional organocatalyst bearing
(S)-1,1-spirobiindane as chiral backbone,
Pacifichem2010, 20104£12H17H. Hawaii

(USA)

® WX, AU, Doss Rajesh. A7
B . Enantioselective oxidative coupling of
2-naphthols using dinuclear  vanadium
complex. Pacifichem2010, 2010412 H 16
H. Hawaii (USA)

(&) G 1)

O & I 7= B, W ¥ A . Chapter 10:
Immobilization of Multicomponent
Asymmetric Catalysts (MACs), John Wiley
& Sons, Inc.., Polymeric Chiral Catalyst
Design and Chiral Polymer Synthesis, 2011
4. pp 293-322.

(PESEIA PEHE]
OmiiRdL Gt 148)

AR REEA Y B E R Y T — LR E
RoBA¥E & ISH

SR AR EE . R, SFHERE

e N N

TEEH - BREF

&5 HiFE 2011-053422 &

HEEEA B - SER 2343 H 10 H
EWNA 5] EN

(ZDfth)

R D= U
http://www.sanken.osaka-u.ac.jp/labs/soc/socmai
n.html

6. WFFERL
(WWFFE R EE

% A (TAKIZAWA SHINOBU)
KK« BEERVAWIIET « HEHER
e &5« 50324851

gt/ HE
AL

() HEMFTEE

fH 2B (SASAI HIROAKI)
KBKREE: - PEERVFWITCAT « #i%
ffge 8 %5 : 90205831



