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REAATHE_RABITAY, WA E(IR,2R) - FET_BEHE L4 4 8 F KA Saen B
iR, ZBAAREE Mot B AL 4) 5 F KA Salen - Mn( [ ) &e4-%, # A FT- IR.UV - Vis ¥ F K&
stEAR Ao Be S hiEAT T A48, 471 VA NaClO o id] it AKX Fak(m - CPBA) AR ALK, F KT
% Salen — Mn( [l ) Be A AL 1B R AT AR SR AR B e thsk, ERAR, ZEASHHE -8~ F
BELHHRAFHIREACR B L FRITFHEGE, 7 kB ik 98%, ce 1535 80% , VANT -
B-FAELH AR, m - CPBA AEALH B, A THIRMEA 3 K,

KPR RAGE; Rt ARIRBAC; 3 E ALK 12 ;18K Salen - Mn( [l ) B2 &-4%

hESHES: 0643.56 NEEFIRE A

Preparation and enantioselective epoxidation catalysis of

chiral oligomeric Salen ~ Mn(III) complex

HE Le-qin
(College of Sciences, Hebei University of Engineering, Handan 056038, China)
Abstract: A novel chiral oligomeric Salen ligand was synthesized by the reaction of a novel dialdehyde with
(1R,2R) - 1,2 - diaminocyclohexane. From this ligand, the chiral oligomeric Salen ~ Mn(III) complex
was prepared. The new ligand and complex were characterized by FT - IR and UV - Vis spectroscopy. The
complex was used as the catalyst for the asymmetric epoxidation of olefins using NaClO0 and m — CPBA as
the oxidants, respectively. In the asymmetric epoxidation of cis ~ 8 ~ methylstyrene, the selectivity and ee
for the epoxides reached 98% and 80% , respectively. The catalyst can be reused for three times.
Key words: dialdehyde; asymmetric epoxidation; non ~ functional olefin; oligomeric Salen — Mn (III)
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EEEN RGBT LEY, HES5(1R,2R) -
BE R A & R Salen Fofk, B X
Aok S M BOOL, IR BIR B K&, XEER 2
BN A E B FHEE S Salen - Mo (1) A
4.
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1.1 XA S

TR YRR SCER (8] A R X
ZER FRYUBELIHERAA,9%; (1R,2R)
- D ZHRAE R [9187 4>, (o] = - 41.7°(c =
8.57 ¢/L,K); KW, (1,2) - ZE %, a - PHEXE
ZI& 0 - g - BERZ %, e & Sk (PyNO),
N- BB Ag ok A 1 (NMO), 99% , 8 B Acros
Organics; [A] ST 8K B B (m - CPBA) , 4 ¥ i, X
BFERBRRARAR REABMM, 24, X
BEHAFRANZ, REEMNRENTETE,
FTEZE,

BRI RERENEEE RA R A XT - 4 B
B B S ALSE ; FT - IR #7E Bruker Vector 22
R B AR 3 £ A0 O 4R (KBr JE B, LGS
BEl 4000 ~ 400 em™"); UV - Vis &I % E Varian 2%
FJ# Cary 300 B % 5b ~ W] JLJE K i X (200 ~
800nm) € ; AR & B Fil fb TS A RAF
] SP — 6800A RIS AR & (U XTI E AL F= 4 40 4 i
T, B GE AR, N, B, V(H,):
V(N,): V(Z5K) = 40:40:400(ml/min) , i kE K
CyClodex - S BV FHEH (30 m x 250 ym i.d., J &
W Scientific A 8] = &) s Kll(1,2) - ZFIZEARF
FRAE AL SR = 4 53-8, IR 140 C, K0

PhCH O‘Q o _HOAHCL _Q
Bu-t

Q 0 OH HO

Bu—t t-Bu

Bk

CICH OCH Cl1

EMSAEEEYR 280 C; M ETEYEEZ
X PRI AL = 0 A 43, B IR M 110 °CL, 4
ERKAZEEN 220 C,

1.2 ELREH &

DR RE LA 1,

DEAEMER. FE_BAKGEHRLEYD
(0.30 g,0.64 mmol) ¥ ## T 20 ml THF 15 %& B
Bl ERASKRAP T, mEFMAEE(IR,2R)
- B2 %(0.08 g,0.70 mmol) #) THF ¥ 10 ml,
BRI AR E G, BIRRMN 6h, BEZLE
M, RREEREE. ¥EELEHAmEMNE
OB BRI UK B F2/ My FEOA R R R 3R B —
B EETHREH/ECEE0.34 ¢, WK 90%, R
(KBr [EH ,6/cm™1) : 2936v, 2863u( — CH,), 1633 v
(C=N), 1598(F¥BEEIH3h), 14385, 1317 8
(CH3); UV - Vis( CH,Cl,) Amax/nm: 225,264,330,

NEADHE R HFHRMAE mmol) 7
FTHF F,BA N, RPN EE . HET MW
AE Mn(0AC),-4H,0(2 mmol) ) THF & , [ hL
W EEHCTENERE, BRRMN ShfE.4
HEFIR,REMA LCI(3 mmol) , S FH,
3ho ZEBREN, RRWA CHCL, B, EBHAE
Yy, SRR R TR A 2ok FZE K BBk, B
JoIK NayS0, T4, ZBRE R BN 1547 R 4 Salen - Mn
(INEEY. HEE>300C, [a]®= -774.5°(c
= 0.1 g/L, CH,Ch); IR (KBr EH, ¢/em™!);
2946 v, 2865 v( — CH;), 1613 v(C=N), 1542 v(ZE

WEEEESN), 1423,1342 v( - CH;),559(Mn - N),

520(Mn - 0) ; UV = Vis(CH,Cl,) Amax/nm: 250,334,
440,
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Fig. 1 Route for synthesis of the complex
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FAIRFE - FHEES Salen - Mn( I BE WA BRI AR 89

1.3 BRI FRIREL B

A NaClO & 4657 : 4% 0.05 mol/L Na,HPO, 7K
VWA & NaClO 7K ¥ WO R AR EL N 2.5 TR
IR, A 1 mol/L HCI 5, NaOH ¥ #7475 pH {HE
11.3, %8, B—FEHEAR, KD mihm bk
BT €95 BMALRAZHER, E—FBE
T R — st a], 0 AR S A i

PA m — CPBA & 47 : 4§ 0.005 mmol #E4L
$.0.5 mmol JE#.2.5 mmol NMO 5T 2 ml K
CHRCLP, B L ABREBEZRERESFMA
1.0 mmol m ~ CPBA FF {5 1’7 , [ Fg— & i:f 18] Bk
ASHEeE{aH.

RMERE, IRMBEFMARRHIES K
AL FIDTIE H 3k, i 98 3 P IE & 52 #0 Z Bk 43 3
BBEUR AR R R 2% B . B A4 170 T
Ja LRI RS ITIEIMER .

2 R 51t

2.1 RERESYMENRIELER

BEESESMPAINENE 2, mEE
1633 cm ™A R C = N 88 59 HF1E 80 45 TR 30 Rk
W, iAW C=NEBRHRERIRTETREZE
16B3em L, XEHTFEESYFEEFS Mo B
fL,C=NEREERTEEIE. R, %48
EE TR, KM C=C BRMBERSIRIK
EHREAE T4, B 1598 cm™ ' [%H 1542 ecm™ !,
ACIRTE 1263 em™ ' YIRS B REAY C - O %5
&3h, £REEYE C- 0 BES, SRE MR
ShIRERE A K. FCEWTE 559 om™* BRI U]
FJE A Mn - N S8 4E IR 309, T 520 em™ ' 9T
W AT U8 2 Mo - O BRI ZE R34
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Fig. 2 FT-IR spectra of the ligand
(1)and complex(2)

B3 EREMTESYH UV - Vis &, H
220 ~ 270 nm [H &R RAIS e BFEKE =
A R k12, 330 nm AL AYIEH N C= N B R 4 >
x* BTRENE . SEEML, BEWR Rk
RETAB. B, BEETRARXEARE K
W, MEAWET RERERT - FEmEeeE,
PENSBSEARRK d - d BFERIMB R
Salen & /B BCA Y HIFFIE 2 .
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Fig.3 Uv-Vis spectra of the ligand(1)and
complex (2)
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43 BILA NaClO 1 m —- CPBA & 4LH, 28T
Bic-& Yyt VORI 12 R X R R AL IR 4 Ak 1
BEERNE 1, EANRKBELRSHRELD
B ee (E AN B ERMENO), BT LUR 7 728 R AT BEIE Y
EE T #1T, m - CPBA/NMO ¥4k & 5 NaCl0/
PyNO BiABMR R EL A, R R B (Al 4G (BPEZE - 78 C
KRBT, WEETF 15 min 5ER), MH e HE
Ho HAPEILIN -8 - PREEZHEFIHRBER
W, EAL A ee EAT 80% , HIKE(1,2) - =
BUENELE BENE - FREZH. X2
B S 3 B 25 4 AT LASE W L 2 O AL 31 B B IS

2.3 EAFIRMBERER

ERIR-B- REEZHBARY, FETERE
PIAELF TESME FITERE , 5E RS TR 2, UK
RLSERUE , 1) RS PN R B ) IE © G A4l
FITLVE , 33 U8 H A IE © fe 7 £ B 0 ok LABR 35 R it
M2, MEACTRITEAR R 80 SR A4 T 58 — IR
B, P ee HAMR MY HEWRILFARE, =Y
PR BT B 66 F W R UE A IRV B9 0 1 [
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X1 BEEYELERANHRRELRE
Tab.1 Asymmetric epoxidation of alkenes catalyzed by complex

I:%7] f4A BE(T) B 1) ee(%) FFE(%) BHEME(%)
KL NaCl0® 0 2.5h 38 95 o1
m — CPBA® -78 10min r'y) >9% 9%
1,2- — &% NaClO 0 2h 64 >99 79
m ~ CPBA -78 10min 73 >9% 74
a- BRI NaClO 0 3.5h 5 97 93
m - CPBA -78 15min 3 >9 >9
Mo -p- HEFEZHE NaClO 0 1.5h 74 )] 90
m — CPBA -78 Smin 80 95 98

BN %A < (8) : 542 1.0 mmol, CHC, 5.0 ml, MEOERE LI (PYNO)O.2 mmol, #E {43 0.02 mmol, NaClO 2% rh ¥ ¥ (pH
=11.3) 7ml; (b):#%20.5 mmol, CH,CL 2.5 ml, N - B EG o F 2 LY (NMO)2.5 mmol, 4L 0.01 mmol, m — CPBA

1.0 mmol.

BEEY TR, WA EANEREHRARE -
T8CHATH, B R MR EEE (0C) B, E—KE
WAL BY S G B8R 4, B F 30 AL R L Bt
WRBE 5%, XAERHTERNRMEER
PHEALF 628, T A NaClo Jg Ak T, 1k
FIRGETEERE A, AR NaClo & & Ao & 1
B e 0 BT 3 FE I T ARSI A 4R o

R2ESVHORERER
Tab.2 Recycle test of the complex
=378 B e HEALEE BEEEM
wH L (min) (%) (%) (%)

1 m-CPBA/NMO 5 8 95 98

2 m-CPBA/NMO 10 76 93 83

3 m-CPBA/NMO 60 70 8 51

JZ S - B R EEZHE 0.5 mmol, CHyCL, 2 ml, m
- CPBA 1 mmol, N - FIZLRGHKE H L4 (NMO)2. Smmol, fiE
4£3 0.005 mmol, R IBE - 78T,

3 &it

DAEAFIZER R T 5 IEE SefbIF BB IR
WE LR A B e tEfE, X9 LA m - CPBA
RHEUFMBIIR - B - FEEZIFAEL e HE
80% .

DFFABANE RN AR
HES, BT LLEMEAR EY, £ m - CPBA/NMO
(~BC)FBTERARNBEAEHAIKNEETER
BTE M.
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