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Optimization of Cyclopropanation Reaction

Entry Mo-cat. x (mol %) t (h)
Yielda (%)

2a

eeb (%)

2a

Yielda (%)

B1

1 Mo-1 20 23 84 92 13

2 Mo-2 20 23 87 81 11

3 Mo-3 20 23 89 93 11

4 Mo-4 20 9 90 91 10

5 Mo-5 20 10 90 89 10

6 Mo-6 20 16 80 90 15

7 Mo-7 20 10 89 92 11

8 Mo-8 20 16 88 93 10

9 Mo-9 20 20 89 94 11

10 Mo-10 20 12 89 95 10

11 Mo-10 10 16 91 94 9

12 Mo-10 5 80 86 93 14

13c Mo-10 10 55 91(86) 97 9

aThe reaction was performed on 0.1 mmol (entries 1-12) or 0.2 mmol (entry 13) scale, and yield was

determined by 1H NMR analysis using CH2Br2 as internal standard. bDetermined by HPLC analysis on a

chiral stationary phase. cAt 120 oC. Isolated yield in the parentheses.

15



Substrate Scope

16



Substrate Scope

17



Substrate Scope

18



Substrate Scope

19



Scale-up Reactions and Synthetic Applications

20



Scale-up Reactions and Synthetic Applications

21



Experimental Mechanistic Studies

22



Proposed Mechanism

23



Summary

24



Writing Strategy

Importance of chiral

cyclopropane motif

Traditional 

synthetic methods

Limitations of 

traditional methods

✓ The chiral cyclopropane motif is widely distri-

buted in an array of natural products and appr-

oved drugs. The unique properties of cyclopro-

panes make them appealing candidates in drug

discovery, especially in their optically pure form.

 The First Paragraph

✓ Among the many methods used to achieve this

goal, the transition-metal-catalyzed asymmetric

cyclopropanation reaction of alkenes with chiral

metal carbene intermediates, derived from diazo

compounds and chiral metal complexes, was

found to be one of the most straightforward,

powerful, and useful methods.

✓ Unfortunately, the handling of diazo compounds

requires special care due to their potentially

explosive nature and the necessary use of

hazardous reagents for their preparation.
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Writing Strategy

Summary 

of this work

Advantages of 

the current method

Outlook 

of this work 

✓ In summary, a class of chiral salen-Mo catalysts

was described for the direct catalytic asymme-

tric deoxygenative cyclopropanation reaction of

1,2-dicarbonyl compounds.

 The Last Paragraph

✓ The key to success included the discovery of a

novel approach to efficiently generate the cat-

alytically active low-valent chiral salen-Mo

species as well as the use of phosphine as both

the oxygen acceptor and a mild reductant for

catalyst generation.

✓ We anticipate that this work can become a

stepping stone to uncovering the potency of

chiral salen-Mo catalysts as efficient chiral cat-

alysts for the increasingly appealing catalytic

deoxygenative functionalization reactions of

carbonyl compounds.
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Representative Examples 

This seemingly simple conceptual design posed great challenges.

(概念上的)

To date, only a handful of examples relying on the power of either

stoichiometric metal reagents and reductants or low-valent

transition-metal complexes have been reported. (一小撮，很少)

Several scale-up reactions and synthetic transformations were

carried out to showcase (展示) the potential of this methodology. (进
行了几个放大反应和合成转化，以展示该方法的潜力)
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