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1.2 XBRFHE

1.2.1 R(EZH-FAHRBRR)-BREAZGETEL BCELH-RRBHR) -BERIABEHH F
ZRXER[10] ¥ FIS. 7 mL &K ZPS-IPPA(n =8.5)10.0 mmol (IR 1Y &) %k 3 h, KK
HAO0.57 g EAk4E,50. 0 mmol FHEE, KH IR 38 C R 12 h, FRIRJS /A& H FF, #8 J5 fhik, P B2
ek, AZ THRIGREGEKRE (KZH-RERER) -8 R S8 &5 21K (ZCMPS-IPPA) , 7= 80%
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Scheme 1  Synthesis of the support

1.2.2 R(ETH-FRHERE)-FRALRPTAROKL SOl ZORBKFIKKMALS g
ZCMPS-IPPA, 10 mL 3% %Rk 3 h, A 1 g K,CO, ,80 CHiFE 50 min, M AE R MR LR (25 mL) ,
n(Cl):n(f&) =1:30,70 TN 24 h, % &), fhuk TI%, FAMERRIE pH 17 o4 BRI, shik, KUk
F AgNOKIAT Cl BFA7E, HHZHGR A THREEE, BIAR(RZH-RREHEMR) -BER
S -MAL Rk (ZPS-TPPA-en) 1. 171 g, 24 67. 5% , 5 I I Scheme 1,

1.2.3 Bk ZPS-IPPA 44 i # 3~ Salen Mn( Il ) 4 M 844 &  (S,S)-Salen FL{AF1(S,S)-Salen
Mn(I1)Cl BB 13 FEESR. EBT,] g ZPS-IPPA-en( # 12 mmol ) £ 50 mL THF FiEK 1 b, fin
A 7.6 g ¥IFEIF T K Salen Mn( I ) #4631 (20 12 mmol ) \1 g NaOH(25 mmol),70 C i £ [El 24 h,
B, RS B A B EEK RS ZE pH =7,40 CFEZ T4 24 h 15574 Salen Mn( 1) 44k
#) 1.56 g, G EEER W Scheme 2,

1.2.4 Bl a-FAELHRTHRIREAAEL NaClO/PPNO AR 24K 1 mmol B F 3 mL CH,CI,
oA Z #4447 0. 057 g( & 0.05 mmol Mn) , BiE{L57] 0. 38 mmol 4-PPNO ,1 mmol F-%( B,
BEZEO0 T, BIMAFCHEZ 0 CH3. 64 mL NaClO/Na,HPO, B ik (pH = 11.3) , Hi#£ 24 h, KK
SRR i, IR 5 mL x2 “E PR, A A VAE, K Na,SO, T4, GC KW o-F B2 205 5%
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Scheme 2 Synthetic route of the supported catalyst
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m-CPBA/NMO {& & 4§ | mmol JEM1AE# T 3 mL CH,CL, 9, i Wi S A 5 mmol NMO( Bhi 1k
7),0.057 g ZHLAEALF(F 0.05 mmol Mn) ,1 mmol THe( tR) , MR E - 78 CHY Al A m-CPBA JF
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2 ZR51He
2.1 AME5EMRESH

BT SLHE (B 1) 7] W, ZCMPS-IPPA 7£ 700 cm ™' 4b % B & C—C1(—CH, C1) %¥AE 1R Woidg 16 B % £
PRI AP ALY, e/ C—Cl(—CH,Cl)
FRE AR e B 2 08055, 3 B KR 0 A S AR a
Rtk 5 E AL A ) FT-IR i 4,1 624 ~
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%B{Jiigc’ HJAEF 1 Salen Mn( I H»Eﬂ:fﬂlﬂl‘]% (b)ZPS-IPPA-en and (¢)immobilized catalyst
SME 445 nm LA FFIER o #F Salen M (1) [&] £
FIEREALHY ZPS-IPPA b, & Bl Salen Mn( Il ) BEAL I AYFFAE WAL 45 F 410 nm [T, 587 salen Mn( 1) F0
ZPS-IPPA-en SLHE T B £ o
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Bl 3 2% ZPS-IPPA [EALJ5 Bl 8 F 1 Salen Mn (I ) BEALTAE BLHY £ 4 F- £ Salen Mn( IN) £ 4L i
Mn,, i) XPS j& 18, BT IL,642. 4 #1653. 8 eV HIFFIEWE S B R F Mn J&F 2p,, 5 2p,,, I FL5 &
fig, S0 R MR A — B, I 7E E B AL Salen Mn( I ) 4L 7E ZPS-IPPA b RINE &Ko
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Fig.2 UV-Vis spectra of (a)Salen Mn( Il ) complex,
(b) immobilized catalyst and (c¢)ZPS-IPPA-en
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Fig.4 (a)SEM and (b)TEM images of the immobilized catalyst

2.4 [EFFH Salen Mn () BB TR ERIRE K KL
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Table 1 Asymmetric epoxidation of a-methylstyrene by heterogeneous catalysis

Entry Catalyst Oxidant t/C Time/h Conversion/%  Selectivity/% ee/%
1 2 NaClO 0 6 78 61
2 3a NaClO 0 24 58.7 51.2 89.0
3 NaClO 20 12 61.1 48.7 74.4
4 m-CPBA -40 6 72.5 88.1 35.6
5 m-CPBA -78 12 65.2 88.8 39.7
6 3b NaClO 0 24 65.2 46.0 >99
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g%l
Entry Catalyst Oxidant vC Time/h Conversion/%  Selectivity/ % e.e./%
NaClO 20 24 68.6 40.8 75.4
8 m-CPBA -40 12 66.4 86.4 41.0
9 m-CPBA -78 24 66.2 88.0 43.2
10 3c NaClO 0 24 68.0 38.2 >9
11 NaClO 20 24 72.3 44.5 9.4
12 m-CPBA -40 24 65.3 71.6 40.7
13 m-CPBA ~-78 24 60.8 81.5 42.6
14 3a’ NaClO 0 8 70.6 45.3 86.4
15 NaClO 25 8 71.9 44.0 80.3
16 m-CPBA -20 24 68.6 74.6 78.6
17 m-CPBA -78 24 66.4 78.3 32.3
18 3b’ NaClO 0 24 68.6 41.5 78.6
19 NaClO 25 24 69.0 38.3 68.2
20 m-CPBA -20 24 76.3 80.1 36.7
21 m-CPBA -40 24 70.3 77.4 4.02
22 3¢’ NaClo 0 24 56.0 48.9 88.6
23 NaClO 25 24 63.4 43.1 99.4
24 m-CPBA -20 24 78.4 82.4 30.6
25 m-CPBA ~40 24 71.0 88.2 33.8

2.5 EHELCHNTERFA

7E NaClO R 3F a-F EE M AMRFBARE RIS R . Hitt, 58 T BN 3c £ £
BREAMRFREREAFERL (LR 2) . K2 TLIEH BRI 8 KIG , H1LHE >62% ,e. e. (HITH
K 76.5% , BB TE HEREMR AR B B o B BRAECRIEERR IR IR A 2 Mg (1) R EBERAT
AT, AT RE BRI BN SS # BIBOR B8 FLIR RS B 25 (2) TR AR RNt 72 o, [ S AL 30 o
# Mn ATRERR MK

F2 BEHBUAEY - FEXEZHBATNREEMNBERERELE
Table 2 Recycling of the immobilized catalyst in epoxidation of a-methylstyrene

Entry Cycle Catalyst Time/h Conversion/% Selectivity/ % ee./%
1 Fresh 3¢ 24 68.0 38.2 9.0
2 1 3c 24 67.7 37.7 99.3
3 2 3¢ 24 68.3 36.1 95.4
4 3 3¢ 24 66.4 35.6 9.1
5 4 3¢ 12 63.8 34.2 83.4
6 5 3c 12 62.0 34.0 80.8
7 6 3c 12 62.5 32.2 77.1
8 7 3c 24 65.3 30.5 76.5
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Preparation of Aminated ZPS-IPPA Axial Coordinated
Chiral Salen Mn (I ) and its Catalysis for
a-Methylstyrene Asymmetric Epoxidation Reaction

CHEN Jun-Xian, FU Xiang-Kai®, SHEN Hong-Sheng, TU Xiao-Bo, GONG Bi-Wei, ZOU Xiao-Chuan
(College of Chemistry and Chemical Engineering ,Southwest University ; Chongqing Key Laboratory
of Applied Chemistry ,Chongqing 400715)

Abstract Chiral Salen Mn( I ) complex was axially coordinated on diamine or polyamines modified Zirconi-
um poly ( styrene-isopropenyl phosphonate ) -phosphates (ZPS-IPPA) by a covalent grafting method. All the
supported heterogeneous chiral Salen Mn( Il ) complexes prepared were characterized by FT-IR, diffusion
reflection UV-Vis, XPS, SEM and TEM. The supported catalyst was applied to the enantioselective epoxida-
tion of a-methylstyrene with NaClO and m-CPBA as oxidants. The results confirm that the activity of the
supported catalyst was lower than that of the homogeneous chiral Salen Mn( Il ). However, its enantioselecti-
vity was higher than that of the homogeneous one. A conversion of 68% and an e. e. of 99% of epoxide were
obtained when a-methylstyrene was oxidized by NaClO for 24 h at 0 °C in the presence of 4-PPNO. The
catalysts were easily recovered by filtration and could be reused for at least eight times with little loss of activity
and enantioselectivity.

Keywords zirconium poly ( styrene-isopropenyl phosphonate ) -phosphate, chiral Salen Mn( [l ) complex,

axial coordination supported catalyst,asymmetric epoxidation, a-methylstyrene



