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Optimization of Cyclopropanation Reaction
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Optimization of Cyclopropanation Reaction

Entrya [Fe]/ligand base Yield

1b Fe(OTf)2/L9 t-BuONa 96%

2 without t-BuONa 99%

3 without t-BuOK 54%

4 without t-BuOLi nd

5 without MeOK 8%

6 without MeONa 38%

7 without MeOLi nd

8 without K2CO3 nd

9 without NaOH nd

aReaction conditions: 4a (0.2 mmol, 1.0 equiv), 2a (0.45 mmol, 2.25 equiv), base (0.8 mmol, 4.0 equiv), DME

(1.0 mL), 25 oC, 16 h. b4a (0.2 mmol, 1.0 equiv), 2a (0.5 mmol, 2.5 equiv), Fe(OTf)2 (0.02 mmol, 0.1 equiv), L9

(0.04 mmol, 0.2 equiv), base (0.8 mmol, 4.0 equiv), DME (1.0 mL), 130 oC, 16 h.
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Writing Strategy

Importance of 

aryl alkyl sulfides

Limitations of 

cleavage C-S bonds

Challenge

✓ Aryl alkyl sulfides are widely found in natural

products, pharmaceutical molecules and mate-

rials. Many aryl alkyl sulfides are commercially

available, enabling them as good substrates in

synthesis.

 The First Paragraph

✓ However, the strong affinity of sulfur atoms with

metals significantly hinders the transformation

of sulfides under transition metal catalysis. To

address this issue, unreactive sulfides are

always converted to active sulfonium salts and

sulfoxides, which then perform downstream

transformations.

✓ The C(aryl)-S bonds in aryl alkyl sulfides are

usually preferentially cleaved, while the cleav-

age of the C(alkyl)-S bonds has been scarcely

reported. Site-selective cleavage of the C-S

bonds in aryl alkyl sulfides remains a long-

standing challenge.
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Writing Strategy

Summary 

of this work

Advantages of 

the current method

Outlook 

of this work 

✓ In summary, we have developed iron-catalyzed

and transition-metal-free site-selective silylation

of aryl alkyl sulfides using the silylborane reag-

ent as the silicon source.

 The Last Paragraph

✓ The silylation of C(aryl)-S and C(alkyl)-S bonds

shows good efficiency, affording the corres-

ponding silylated products with excellent che-

moselectivity. Moreover, this protocol exhibits

good functional group tolerance and enables the

late-stage silylation of bioactive compounds,

thus providing good opportunities for appli-

cations in drug discovery and development.

✓ These transformations can complement noble

metal-catalyzed silylation of C-S bonds and also

offer new insights into the unique reactivity of

iron catalysis. Further studies are ongoing in

our laboratory to understand the mechanisms of

these reactions.
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Representative Examples 

To gain insight into the mechanism of the silylation of aryl alkyl

sulfides, the radical inhibition experiments were first investigated

using TEMPO as a radical scavenger. (为了深入了解)

Radical clock experiments further demonstrated the radical nature of

the C(alkyl)-S bond silylation, yielding the ring-opening silylated

product instead of the alkylated product. (demonstrate：显示，证明；
可替换近义词：prove, indicate, display, confirm, verify, illustrate)

In the C(alkyl)-S bond silylation reaction silylborane reagent was

activated by using t-BuONa to yield complex I’, which was then

triggered by the additional t-BuONa to generate the silyl radical via a

single-electron transfer process. (trigger：触发，引起)
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