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Enantioselective Epoxidation of Chalcone Using Diamine Catalysts

o B W i H oW R W

Katsuji ITO Ryosuke MIYASHIRO

(fER B HERFEHRBEE L=y M) (REEBEREREEE T A 7ER)
(B B RAZ P RSY A5 A AL)

W AEHR

Kentaro YAMASAKI

(e b B K22 B 540
(2= TRVASTY - N 2 ))

(HITC4E 9 A30H 24, AHITC4E12H12H 2 31)

¥ 8%

FINEIRFY NI, RIREBILEWORREFZR L LTHET A2 TR L, Ab ks LCoffif
WEWZ DD, ZORFERBEEIEH L POERICHEIN TS, KIfETIE, AFESLRTROF IV
IVT7IVO—HETIVENERLEYT I VB2 HWT, 2V ORFIZERXF IO 2ITo720 #
DOFER, ALFIFRIL 49% L HRETH 57225 92% ee DEWAFINEZGL T ENTEZ, T OFHM
oW THET %,

1. ¥E

CHRFEZBEELZ DO RF Y NI, RRARILEMOMKER L L LAY 525, BB Z R
FTAEEWHIZIE, L OEEIEFEENARE LTHEL TS, $72, TRF Y FIIEALZZHERHEELZ D
DI END, WY LR ELLTT VI —ViFEEREAE LS, TD720, ¥ VETRFY FIE, e
%F GMEEWERDODF IV Y by (FFUEHPEIE) & LTofifiam<, Ficcok) nH
H2 5, FIVIARFY FOEEERE A OERICIZEEINTE 72,

MO TOEMMNZZF I NVIARF Y FOMBERARFTERDNE, 1980 4127 H & Sharpless 512 & o THis
V. oIk, FINVREARIATVOF & Uz T, 7V 7V 3 — VO FUS T E R
FERL TS, ZOH, 1990 FEfEIZA > THh H1E, Jacobsen HSRFEHSIZE T, FIVERFL U<V
RSB ICMERIEZ 72T VT VHOARF I RF: VLICAER B CH 5 2 & iiE S,
AHEIREF LB EREZ S 22 WHEM 7 V7 Y EORBICOWTIER ShTa 22,

—J, a, BAEIF A VR = WVALEW OAFT 1AM MBS (Michael SOUS) &, kBT RKEH % v 5 K
B L RETENT WD DS, BREILY 2 REFNCH W CEEZER T2 RSB SE, AL/ 55—
EOTWNTERREFPEBILTIUE, FINVEIRFY FPELNLE, 2D X9 % oxa-Michael BIOAFK TR
F Ak, 2001 FFICLEE SIS K B EF T M=V DT v ¥ VEERSEERNEIE LTmshTws Y, oy
A TORISFEAETHIERICHREINTE Y, BMESEZEFIVE L2~ 2 il Y Rakfit ¥, $7-,
T O R T & WSS HE S hTw 5,



20 (EA VN < B =S = S N 9N

LRI, AHFZRF Mboflit s LCTiddi < 226 &@AMBEIKEL e S Tw 525, 2000 4E0
List 5ICE BARF T IV F— VIS BT 5 G5 T OB HE Y S -0 22812, A0 1l
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Scheme 1 Enantioselective intramolecular aza-Michael addition using 1 as the catalyst.
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Scheme 2 Synthesis of organocatalyst 1.
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Scheme 3 Synthesis of organocatalysts 3 and 4.
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B L2l Z W THA VT Y ORFZRF VLI OWTHRE L7z (Table 1)o ¥ 7 3 filifitid 10
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= 1 (10 mol%) 3
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PhMPh Phky\ Ph

Oxidant (1.1 eq.)

Table 1. Enantioselective epoxidation of chalcone with organocatalyst 1.

Entry Oxidant Solvent Temperature Time (h) Yield (%) % ee”
1 H,O, CH,Cl, rt. — 35C 144 10 (72) 79
2 TBHP CH,Cl, rt. — 35C 96 9(90) 62
3 UHP CH,Cl, rt. — 35C 144 25(72) 91
4 UHP THF rt. — 60C 84 12 (80) 89
5 UHP TBME rt. — 80C 96 28 (71) 92
6 UHP EtOH rt. — 80C 48 - -

7 UHP Toluene rt. — 80C 84 41 (55) 90
89 UHP Toluene rt. — 80C 84 49 (48) 92

a) The number in the parenthesis is the yield based on recovered starting material.

b) Enantiomeric excess was determined by HPLC analysis using chiral stationary phase column (Daicel Chiralcel
OD-H; hexane: i-PrOH=99 : 1).

¢) 20 mol% of 1 and PFP were used.
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1 (10 or 20 mol%)
o Co-catalyst (10 or 20 mol%) o

o,
PhJ\/\Ph Ph)J\?/\ Ph

UHP (1.1 eq.), Toluene

rt. — 80°C
Table 2. Effect of co-catalyst on enantioselectivity.

Entry Co-catalyst Yield (%)? % ee”
19 none 11(81) 61
29 Trifluoroacetic acid 38(58) 88
39 Benzoic acid 15 (78) 71
49 Trifluoromethanesulfonic acid 14 (84) 75
59 Amberlyst”15 16 (73) 60
69 p-Toluenesulfonic acid 15(52) 91
79 p-Toluenesulfonic acid monohydrate 13 (45) 73

a) The number in the parenthesis is the yield based on recovered starting material.

b) Enantiomeric excess was determined by HPLC analysis using chiral stationary phase column (Daicel Chiralcel
OD-H; hexane: i-PrOH=99 : 1).

¢) 10 mol% of 1 was used.

d) 10 mol% of 1 and co-catalyst were used.

¢) 20 mol% of 1 and co-catalyst were used.

o 1-5 (20 mol%) a
)J\/\ PFP (20 mol%) . W
Ph Ph UHP (1.1 eq.), Toluene Ph™ Ph
rt. — 80°C
Table 3. Effect of catalyst on enantioselectivity.
Entry Catalyst Yield (%)? % ec” Confign.
1 1 45 (48) 93 (2R, 3R)
2 2 7 (81) 77 (2R, 3R)
3 3 40 (50) 82 (25, 35)
4 4 12 (82) 78 (2R, 3R)
5 5 10 (42) 78 (2R, 3R)

a) The number in the parenthesis is the yield based on recovered starting material.
b) Enantiomeric excess was determined by HPLC analysis using chiral stationary phase column (Daicel Chiralcel
OD-H; hexane: i-PrOH=99 : 1).
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Scheme 4 Proposed catalytic cycle for the enantioselective epoxidation of chalcone using 1.
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