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Fig.1 Epoxidation of olefins catalyzed by Mn(R,R-mcp)(OTf),
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Fig.2 Stereoselective epoxidation of olefins catalyzed by Mn(S,S-mepp)(OTf),




FE1l

M5 DA RIS YU A MR FR AT S ot 75

IE 0 S H 37 B 5 | AR A B 5 B 6 AT (11 3). 7
R AL SR, IR AR T A e I H
A BB 4- BT BEORSEEUR Y CATE AL, 624
HIRURIK (H,0,) MAALF], 525 &SR (AcOH)
HEINFI AT IARE]91% FIBCE T 78% ee. 454
FE mep A IR E S T 307 B 5 | A TS BT LG 3 4
AN BRI SRS (35 P RO e e . 7 2011 4F

[}

Cat. , H,0,, AcOOH

PIMBIGEIL " SARAE T AR R kA AL Fe(bpmep)
(OTD, (CS) LA R A XEFRER AL . Fe(bpmep)
(OTH), 7E o , B - AN FN R Y AR Pk B S A v 2R
B TS S BE ) AR KB A 2 R AR T 3RS
77% ee.

20104, M IR R E T Mn(R,R-mcp)
(OTH), (CHEALI o, B - AR IR A 9 AN X PR 34 46

7 C

CH,CN

(o]

C4 M=Mn, Mn(R,R,R,R-bpmcp)(OTf),

C5 M=Fe, Fe(R,R,R,R-bpmcp)(OTI),

o
C4 91% yield, 78% ee

;tBll C5 53% yield, 77% ee
~

J

K3 Mn(R.R. R, R-bpmep)(OT), HEALIE R A R IR AL
Fig.3 Asymmetric epoxidation of olefins catalyzed by Mn(R,R,R,R-bpmep)(OTf),
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Fig.5 Mn(™“pmep)(OTf),-catalyzed asymmetric epoxidation of olefins

FIBIAK BRI AL S (18] 6). AEFAE mep RYMLIEN.  FIEA B 51 AKRALRLAY 3,5- 80T FEAJE, il 4 1

!
!
!
!
|
L 3 !
R>:<R 7. 1o, _ R' O ® E . Q \
® r CH,CN RH i E 3 N/ 3
: — \/
. ! N—Mn___ 7\
fmth H,SO, 90% yield, 98% ee ' \ /o Tr0 \OTf .
without H,SO, no reaction !
. C7, Mn(dbp-mcp)(OTY),
!
|
oxidation additive yield ee
m-CPBA no 38% 37%
H,SO, 87% 95%
t-BuOOH no 18% 45%
0 H,S0, 56% 97%
0 Cumyl-OOH no 8% 30%
O O H,S0, 33% 96%
PhIO no 25% 68%
H,SO, 78% 97%

K6 ST IEdt ik AR FRER A A BN

Fig.6 Proton-promoted asymmetric epoxidation of olefins
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Fig.8 Epoxidation of olefins catalyzed by Mn(R, R-memb)(OTf), and Fe(R, R-memb)(OTf),
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= =
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K10 TRk A AL S
Fig.10 Epoxidations catalyzed by chiral polyethers
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K11 ZHLR S R EGR AEEL AR AAL S

Fig.11 Asymmetric epoxidation catalyzed by porous polymer-supported manganese catalysts
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Fig.13 The effect of steric hindrance of carboxylic acid on asymmetric epoxidations
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Fig.14 Asymmetric epoxidation of olefins catalyzed by Mn(R,R, R-bpbpp)(OTf),
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Abstract: The asymmetric oxidation reaction catalyzed by non-heme N, manganese and iron complexes is an
important transformation in synthetic organic chemistry. The catalysts successfully realize efficient catalytic
asymmetric oxidation by mimicking the structural characteristics and functionality of metalloenzymes in nature.
Chiral centers are created in organic compounds with potential applications. In the design of N, ligands, N,N'-
dimethyl-1,2-cyclohexanediamine, bipyrrole and proline derivatives are the main diamine skeletons. A series of
biomimetic complexes with various catalytic activities are prepared via different combinations of diamines with
pyridine and benzimidazole groups. At the same time, the changes of substituents on the N, ligands also have a huge
impact on asymmetric oxidation reactions. In addition, the effect of electron-donating groups on the pyridine and large
sterically hindered carboxylic acids in the processs significantly improves the corresponding efficiency and selectivity
of asymmetric oxidation by biomimetic model compounds. This paper mainly describes N, complexes consisting
of N,N'-dimethyl-1,2-cyclohexanediamine, bipyrrole and proline derivatives as chiral diamine backbones, with
pyridine and benzimidazole as nitrogenous donors. We focus on the structural design of related compounds and the
effect of structures on the reactivity of asymmetric epoxidation of olefins and oxidation of C—H bonds. Finally, the
development prospects of this field are prospected.

Key words: non-heme complexes; asymmetric epoxidation; oxidation of C—H bonds; enantioselectivity



