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methyl ) pyrrolidine
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Fig. 2 Catalytic enantioselective epoxidation

of a, B-enones
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Table 1 Catalytic enantioselective epoxidation of eight a, B-enones promoted by 1

Time Epoxides
No. Substrate - - - ; - .
(h) Yield (% )% ee (config. ) IR (cm™) H NMR, 3§,
1685, 159 4.08 (s, 1H, C "H), 4.30 (d, J =
/\j\ .
1 Ph Ph 120 78.0  68.1°(2R,3S) 1524, 1452 1.5 Hz, 1H, C "H), 7.25 ~ 8.02

2 QIO 118 86.0

3 c1\ 120  83.0

73.2%(2R,3S)

69.9°(2R,3S5)

1233 (m, 10H, PhH)
1688, 1 601 4.07 (s, 1H, C "H), 4.26 (d, J =

1511, 1449 1.4 Hz, 1H, C "H), 7.07 ~ 8.02

1223 (m, 9H, PhH)
1682, 1595 4.07 (s, 1H, C "H), 4.25 (d, J =

1576, 1 491 1.5 Hz, 1H, C "H), 7.26 ~ 8.02
1223 (m, 9H, PhH)
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(gE3k 1)
1683, 159% 4.05 (s, IH, C "H), 4.24 (d, ] =
4 Br @ = O 140 89.7  69.1°(2R,3S) 1487, 1445 1.4 Hz, 1H, C "H), 7.24 ~ 8.01
1223 (m, 9H, PhH)
1684, 1598 3.79 (s, 3H, OCH,;), 4.07 (s, 1H
5 MeO @ > O 200  60.9 84.6'(2R,3S) 1511, 1461 C*H),4.25(d,J = 1.5 Hz, 1H,
1215 C*H), 7.26 ~ 8.07(m, 9H, PhH)
1678, 1596 2.38 (s, 3H, CH,), 4.04 (s, 1H
6 Me @ = O 190 82.1 58.0°(2R, 3S) 1448, 1424 C*H),4.29 (d, ] = 1.3 Hz, 1H,
1234 C*H),7.19 ~ 8.01 (m, 9H, PhH)

1676, 1582,  4.07 (d, ] = 1.3 Hz, 1H,
[
7 @ O Br 140  83.1 67.4°(2R,3S) 1489, 1454 C*H),4.23(d,J = 1.6 Hz, 1H,

1237 C"H), 7.35 ~ 7.90(m, 9H, PhH)
0 1 688, 1 602 3.88 (s, 3H, OCH,), 4.08 (s, 1H,
N
OMe 190 58.0  68.8'(2R,3S) 1492, 1443 C"H),4.29 (d, ] = 1.5 He, 1H,
1225 C"H),7.40 ~ 8.05 (m, 9H, PhH)

“Isolated yield after flash column chromatography on silica gel
> Absolute configurations were determined by comparison of the HPLC retention times or optical rotations

with those reported in the literature
‘ The ee values were determined by HPLC analysis using a chiral Chiralcel OD-H column

with hexane /2-propanol mixture as the eluent.
No. 1: hexane / 2-propanol = 99.4 / 0.6(V: V), flow rate, 1.0 mL/ min, t; = 23.6 min (major), 22.4 min (minor)
No. 4: hexane / 2-propanol = 99.2 / 0.8(V: V), flow rate, 1.0 mL/ min, t; = 32.3 min (major), 29.9 min (minor) ,
No. 6: hexane / 2-propanol = 99.2 / 0.8(V: V), flow rate, 1.0 mL/ min, t; = 22.3 min (major), 19.8 min (minor) ,
No. 7: hexane / 2-propanol = 99.2 /0.8(V: V), flow rate, 1.0 mL/ min, t; = 30.4 min (major), 33.6 min (minor)
‘The ee values were determined by HPLC analysis using a chiral Chiralcel OJ-H column with hexane /2-propanol

mixture as the eluent.
No. 2: hexane / 2-propanol = 99.3 / 0.7(V: V), flow rate, 0.8 mL/ min, t; = 103.6 min (major), 82.6 min ( minor) ,
No. 5: hexane / 2-propanol = 90/10(V: V), flow rate, 0.8 mL/ min, t; = 63.6 min (major), 50.5 min (minor) ,
No. 8: hexane / 2-propanol = 90/10(V: V), flow rate, 0.8 ml/ min, t; = 60.8 min (major), 64.8 min (minor)
“The ee value was determined by HPLC analysis using a chiral Chiralcel AD-H column with hexane
/2-propanol = 99.4/0.6 (V: V) mixture as the eluent, flow rate, 0.8 mL/ min,

ty = 64.5 min (major), 80.2 min (minor)
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Table 2 Recovery of catalyst 1 in epoxidation Yield (% )

Catalyst 1 Catalyst 1
Substrate Substrate
Mass (mg) Recovery (% ) Mass (mg) Recovery (% )

Ph/\/ﬁ\ Ph 154 9.9 o 148 93.1
0

S 154 9.9 M )N I ) 149 93.7
! ) 148 93.1 B, 148 93.1
W,

0
1
153 96.2 @ X O OMe 153 96.2

»
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Table 3 Reuse of catalyst 1

No. Yields® Recovery of catalyst ee” (%)
1 78.2 96.9 68.0
2 77.3 95.2 67.8
3 76.7 96.2 67.7
4 77.4 96.2 66.3
5 75.3 94.8 66.9

*Isolated yield after flash column chromatography on silica gel
"The ee values were determined by HPLC analysis using

a chiral Chiralcel OD-H column with hexane /2-propanol =
99.4 /0.6(V: V) mixture as the eluent, flow rate,

1.0 mI/ min, t, = 23.6 min (major), 22.4 min ( minor)
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A New Recyclabe Prolinol Derivative for the Asymmetric

Organocatalytic Epoxidation of «, 8-Enones

LIU Wen-min', LIU Xue-ying’, HE Wei*, LIU Peng’, ZHANG Sheng-yong
(1. College of Chemistry and Pharmaceutical Engineering, Nanyang Normal University, Nanyang 473061, China;
2. Department of Chemisiry, School of Pharmacy, the Fourth Military Medical University, Xi’ an 710032, China)

Abstract; Starting from (S)-proline, a new (.S)-prolinol derivative, (S)-2-(di-a- naphthylhydroxyl methyl) pyr-

rolidine 1, was prepared and applied in the organocatalytic asymmetric epoxidation of eight a, B-enones. The or-

ganocatalyst displayed high enantioselectivities (58.0% ~ 84.6% ) and catalytic reactivities (58.0% ~ 89.7%

yields). The catalyst was recovered almost by a simple acid-base adjustment and reused for five cycles without ob-

vious decreased enantioselectivities and catalytic reactivities, with 93% ~ 97% recovery of catalyst.

Key words: Epoxides; Asymmetric catalysis; L-Proline derivatives;a, B-Enones
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