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1. Introduction

Unique properties of OCF3 and OCF2H：
OCF3:
• high electronegativity:3.7 (Pauling’s 

electronegativity scale)         
improved molecular metabolic 
stability

• excellent lipophilicity (πx = +1.04) 
       enhanced membrane permeability
• orthogonal conformation           

additional binding affinity to 
biological targets

OCF2H:
• dynamic lipophilicity (πx = +0.2–0.6)
• hydrogen bond donor
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Lee J W , Spiegowski D N , Ngai M Y . Selective C–O bond formation via a photocatalytic radical coupling strategy: access to 
perfluoroalkoxylated (ORF) arenes and heteroarenes[J]. Chemical Science, 2017, 8.

2.1 Anionic Trifluoromethoxylation

• Born in Fuching, China. 

• B.Sc. degree from the University of Hong Kong in 2003

• Ph.D. degree from the University of Texas at Austin (2004–2008). 

•  Croucher postdoctoral fellow (2009–2011) at Stanford University apostdoctoral 
associate at Harvard University (2011–2013). 

• In 2013, appointed as an Assistant Professor in the Department of Chemistry at Stony 
Brook University. 

• His research focuses on photoredox catalysis and creating newfunctional molecules 
with a specific interest in fluorinated compounds and exploring their properties as 
well as applications in the fields of chemistry, biology, and materials science.
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Cong F , Wei Y , Tang P . Combining photoredox and silver catalysis for azidotrifluoromethoxylation of styrenes[J]. Chemical 
Communications, 2018, 54.
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2.2 Radical Trifluoromethoxylation

Limitations :
• Use of difficult-to-

handle, highly reactive 
and toxic gaseous 
reagents

• requirement of 
specialized apparatus

• Easy to handle
• Bench stable
• Room temperature

Recent developments in direct trifluoromethoxylation reagents
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Available Difluorobromoacetic Acid[J]. Organic Letters, 2017, 19(10):2758.

Fu and co-workers



3.1 Photocatalytic Difluorocarbene Protocol

Yang J , Jiang M , Jin Y , et al. Visible-Light Photoredox Difluoromethylation of Phenols and Thiophenols with Commercially 
Available Difluorobromoacetic Acid[J]. Organic Letters, 2017, 19(10):2758.



3.1 Photocatalytic Difluorocarbene Protocol

Yang J , Jiang M , Jin Y , et al. Visible-Light Photoredox Difluoromethylation of Phenols and Thiophenols with Commercially 
Available Difluorobromoacetic Acid[J]. Organic Letters, 2017, 19(10):2758.



Outline

1. Introduction
2. Synthesis of Trifluoromethoxylated Compounds
     2.1 Anionic Trifluoromethoxylation
     2.2 Radical Trifluoromethoxylation
3. Synthesis of Difluoromethoxylated Compounds
     3.1 Photocatalytic Difluorocarbene Protocol
     3.2 Radical Difluoromethoxylation

4. Conclusion



3.2 Radical Difluoromethoxylation

Johnny W. Lee, Zheng W , Morales-Rivera C A , et al. Catalytic radical difluoromethoxylation of arenes and heteroarenes[J]. 
Chemical Science, 2019, 10.

Ngai and coworkers



3.2 Radical Difluoromethoxylation

Johnny W. Lee, Zheng W , Morales-Rivera C A , et al. Catalytic radical difluoromethoxylation of arenes and heteroarenes[J]. 
Chemical Science, 2019, 10.



3.2 Radical Difluoromethoxylation

Johnny W. Lee, Zheng W , Morales-Rivera C A , et al. Catalytic radical difluoromethoxylation of arenes and heteroarenes[J]. 
Chemical Science, 2019, 10.



Outline

1. Introduction
2. Synthesis of Trifluoromethoxylated Compounds
     2.1 Anionic Trifluoromethoxylation
     2.2 Radical Trifluoromethoxylation
3. Synthesis of Difluoromethoxylated Compounds
     3.1 Photocatalytic Difluorocarbene Protocol
     3.2 Radical Difluoromethoxylation

4. Conclusion



4. Conclusion

1. Novel synthetic strategies

2. Moderate to good yields under mild 
conditions

3. Late-stage functionalization of biologically-
relevant molecules

4. Generating multiple OCF3- and OCF2 
analogues in a single operation




