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Fig. 1 Some of the reported N, ligands
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Fig. 2 Structure of R, R-MCMB ligand and its complex
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1.1 Y EF A

s PRI . Bruker Avance III 400MHz, JC %
AHrAL . #5 E Elementar 2\ @] Vario Micro EL cube,
BV FE 8 1%/ . Waters-Breeze (2487 Dual N\ Ab-
sorbance Detector and 1525 Binary HPLC Pump) , F
P 8 4% 4E Chiralpak OD-H, AD-H, OJ-H, OB-H,
AS-H Mt B 23wl E. ARG Agilent 6820,
CP-Chirasil-Dex CB chiral column.

CNEH Call, T4, FifA R, R-MCMB KBS
C2 1y Ut B Sk ik
1.2 EMOREEEY C1 H&

ERRYT, # T N, & R, R-MCMB

(1.0 mmol) T 3.0 mL /K SMEZH, MA
Mn(OAc) (1 mmol) , SRS ZE I HE 24 h, FIE
ARSI AR, InToK SRR 3 Ik, R
Je T A A e T A

[Mn"'(R,R-MCMB) (OAc), ] : elemental analy-
sis caled (%) for C;,HyMnN,O4 - 0. 5SH,0:. C
57.22, H6.60, N 12.51; found C 57.23, H6.69,
N 12.80. FT-IR (KBr): 3 400 ¢cm™', 2 940 c¢m™',
1708 ecm™, 1 580 em™, 1 450 em™, 1 398cm™',
1260 cm™, 748 ¢m™'.
1.3 @, B-FBFEHERFIE IE B A 3T FRINE M R AL

TE Ar fR97F, 9] 10 mL 2 b A48 Hom ARG L 5
1.7 mg (1.0 mol% , T 1.0 mL ZJi), IEY
(0.25 mmol) , DA RARXT TJEH 5 iy AcOH, i
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P Z AR, AELER A0 4 AR 0 R e PR LT e i A
AL AR, i A E AR 2 YRR F]
1.5 2Ydk, AN e AR B R ) 0. 5% I,
s AR YRR H, A REEN 1.0%.
N E FEARE -20 CHE, P=RRA ThE. ik
A H,0, . AcOH 1 i 5 Z |ifff /i R, R-MC-
MB-Mn(OTY), 1= A7) I 2 — By, 1 3k15
B &, AR &b ROk B 0. 5% $i2 e F
1.0% . [}, o1& 303 MGl &4 C1 AR i
AT RN B ERENE S 2 M aiBC G4 C2 452 1L
B, WA TR (Table 1, entries 7, 86% ee; entries
8, 91%ee. ).
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Table 1 Screening the reaction conditions®

o o A
. Mn complex C1 (x mol%)
O O 50%H,0,,HOAc,CH;CN O O
Entry x T/%C HOAc/ equiv. H,0,/equiv. Yield/%" ee/% "
1 1.0 0 5 2 92 86
2 1.0 0 4 2 89 85
3 1.0 0 3 2 87 86
4 1.0 0 2 2 34 85
5 1.0 0 5 1.5 89 86
6 0.5 0 5 2 72 86
7 1.0 -20 5 2 95 86
8" 0.5 -20 5 2 93 91

a. Unless otherwise mentioned, all reactions were performed in 1.5 mL of CH;CN with 0.25 mmol of substrates in the presence

HOAc, 50% H,0, was added dropwise via syringe pump over an hour, and an hour of stirring were allowed; b. Isolated yield; c.

Determined by HPLC analysis ( Daicel chiral OD-H column) ; d. 0.5 mol% of C2 complex as catalyst®

2.2 R MR R

TEMACHI B Z&AE TR, FRATHTSE T Mn (1ID) i
B o, B- AN AR R R0 e 8 AN 00 i 35 4 AL
SR, AERINTFFR 2. Rl LA H 4% 2 2K
TR LU o 1R 77 RN e e P B A A A FSUA
() o, B-FREEEN, FUCURE AT % BRI A i i 1
WORHERY o, B- AN R I LE I FL 7~ BROFR AR Y 7

21]

il ee [EARK (entries 2-6) , Ak sim A 25 FIACEERY
W HL TN SRS, ee (LI AR, 77 REEACAAL
(entries, 7-8). XLb 52 Fif R, R-MCMB-Mn ( OTf),
AL R A2 TR, FUR XS e PR e A T .
U i % AN BEL P 28 6 77 ) 1) 7 R A (entry
9). PRI bR A BUREE I, 15 2808 1™
FRANR BRIEPENE (entries, 10-11). FHb, ZAE R B
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18T ZBACHI IR IR B A X RIS B, HH ee {H25 65% (entry 15). X FARH REMLM IR L
ARAFHSFFERE A X BRZE PR (entries, 13-14) 535 F MG FINEIRE, LRE LA i A9 P HDOT e e 254 2 i
PEERRIR S RY), AR5 1 ik 90% MUCR, 741 HIRIAYFRE(EY) (entries, 12, 16-17).

%2 Mn (1) -BE &4 C1 4L RO 2R3 RRER ELL IR R

Table 2 Asymmetric epoxidation reaction catalyzed by Mn(IIT) -complex C1*

1 mol% C1/CH,CN, -20 C o
\ =
R' R i 2

R R
50% H,0, (2 equiv)/HOAc(5 equiv)

(0} [0} (0] J\
Cl
21 2m 2n 20

NC XN O:N AN
0 o
2p 2q
Entry Substate Yield/% " ee/% "
1 2a R'= Ph, R’= Ph 95 86
2 2bR' = p-Me-C,H,, R*= Ph 67 86
3 2¢ R'= p-F-C,H,, R*= Ph 89 93
4 2d R' = p-CI-C;H,, R*= Ph 97 93
5 2e R'= m-CI-C,H,, R*= Ph 65 94
6 2f R' = 0-Br-CH,, R’= Ph 87 88
7 2g R'= Ph, R*= p-Me-C H, 97 88
8 2h R'= Ph, R’= p-F-C H, 94 58
9 2i R'= Ph, R®= Naphthyl 46 89
10 2j R'= p-Me-C,H,, R*= p-CI-C,H, 85 85
11 2k R' = p-Cl-C,H,, R’ = p-Me-C(H, 88 93
12¢ 21 81 51
13 2m 70 49
14 2n 70 74
15 20 90 65
16 2p 73 65
17 2q 82 77

a. Reaction conditions: 2 equiv of 50% H,0, diluted with 0.5 mL of CH,;CN was delivered by syringe pump over an hour to a
stirred solution of catalyst C1 (2.5x107 mmol, 1 mol % ), HOAc (1.25 mmol) and substrate (0.25 mmol) in 1.0 mL of
CH,CN at —20 °C under Ar atmosphere, then the mixture was stirred for an additional hour; b. Isolated yield; c. Determined by
HPLC analysis; d. GC yield, ee was determined by GC with a CP-Chirasil-Dex CB chiral column.
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Mn(III) Complex Bearing Non-heme N, Ligand for the
Asymmetric Epoxidation of Olefins

WANG Xiao-e'*, MIAO Cheng-xia', WANG Shou-feng' , SUN Wei**
(1. State Key Laboratory for Oxo Synthesis and Seletive Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Benjing 100871, China)

Abstract; A Mn(IIT) complex bearing non-heme N, ligand was synthesized with Mn( OAc), as a metal precursor,
and successfully applied to asymmetric epoxidation of o, B-unsaturated ketones and simply olefins. The amount of
oxidant, additive and other conditions were examined, then the scope of substrates under the optimized conditions
were tested and ee values were obtained in the range of 51% ~94%.

Key words: asymmetric epoxidation reaction; manganese; N, ligand; non-heme



