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Optimization of the linear producta 
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a Reaction conditions: 1 (0.20 mmol), 2 (0.24 mmol), Pd(TFA)2 (5 mol%), L (5 mol%), B(OH)3 (10 mol%), 5-Cl-

SA  (20 mol%), CO (10 bar), CH3CN (1.0 mL), stirred at 110 oC for 14 h. Yields were determined by GC with 

hexadecane as the internal standard. 5-Cl-SA = 5-chlorosalicylic acid. 



Optimization of the branched producta 
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Optimization of the branched producta 
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Entry [Pd] L Yield (%) 

1 Pd(TFA)2 L22 25 

2 Pd(TFA)2 L21 20 

3 Pd(TFA)2 L23 33 

4 Pd(TFA)2 L24 49 

5 Pd(TFA)2 L25 50 

6 PdCl2 L25 40 

7 Pd(OAc)2 L25 46 

8 Pd(dba)2 L25 62 

9 Pd(CH3CN)2Cl2 L25 62 

10 Pd(dba)2 L25 74b 

11 Pd(dba)2 L25 80b,c 

a Reaction conditions: 1 (0.20 mmol), 2 (0.24 mmol), [Pd] (5 mol%), L (10 mol%), B(OH)3 (10 mol%), 5-Cl-SA (20 mol%), 

CO (20 bar), CH3CN (1.0 mL), stirred at 120 oC for 14 h. Yields were determined by GC with hexadecane as the internal 

standard. b CH3CN (1.5 mL). c 0.2 mmol of 2 was used. 5-Cl-SA = 5-chlorosalicylic acid. 



Scope of the linear α,β-unsaturated thioesters 

17 



Scope of the linear α,β-unsaturated thioesters 

18 



Scope of branched α,β-unsaturated thioesters 

19 



Scope of branched α,β-unsaturated thioesters 

20 



Scope of thiocarbonylation of internal alkynes 
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a Method A: alkynes (0.2 mmol), thiols (0.24 mmol), Pd(TFA)2 (5 mol%), L16 (5 mol%), B(OH)3 (10 mol%) and 

5-Cl-SA (20 mol%)  in CH3CN (1.0 mL), stirred under CO (10 bar) at 110 oC for 14 h. b Method B: alkynes (0.2 

mmol), thiols (0.2 mmol), Pd(dba)2 (5 mol%), L25 (10 mol%), B(OH)3 (10 mol%) and 5-Cl-SA (20 mol%)  in 

CH3CN (1.5 mL), stirred under CO (20 bar) at 120 oC for 14 h. c The reaction proceeded for 24 h. 



Scope of thiocarbonylation of bioactive molecules 
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a Method A: alkynes (0.2 mmol), thiols (0.24 mmol), Pd(TFA)2 (5 mol%), L16 (5 mol%), B(OH)3 (10 mol%) and 

5-Cl-SA (20 mol%)  in CH3CN (1.0 mL), stirred under CO (10 bar) at 110 oC for 14 h. b Method B: alkynes (0.2 

mmol), thiols (0.2 mmol), Pd(dba)2 (5 mol%), L25 (10 mol%), B(OH)3 (10 mol%) and 5-Cl-SA (20 mol%)  in 

CH3CN (1.5 mL), stirred under CO (20 bar) at 120 oC for 14 h. c The reaction proceeded for 24 h. 



Proposed mechanism 

23 



Summary 
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A general ligand-controlled regiodivergent thiocarbonylation of alkynes; 

The first example on thiocarbonylation of internal alkynes; 

Wide substrate scope, high regio- and stereoselectivity and unprecedented 

functional group compatibility. 
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Writing strategy 

The importance of transition-metal-catalyzed 

carbonylation 

The reason for the limitation of regioselective 

thiocarbonylation 

The first paragraph 

The pursuit of an appropriate catalytic system 

for regiodivergent thiocarbonylation 



The first paragraph 

Transition-metal-catalyzed carbonylation reaction is fundamentally 

important organic transformation by its modularity and the use of carbon 

monoxide as a cheap and abundant C1 source. Meanwhile, the 

development of catalytic processes for selective transformations is one of 

the key goals in organic synthesis. By controlling the regioselectivity, 

branched and linear products can be obtained selectively from the same 

substrates. Although recent years have witnessed the successes of 

regioselective hydroformylation, alkoxycarbonylation, and amino-

carbonylation, the development of regioselective thiocarbonylation has 

been much limited.  
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The first paragraph 

This might be partly due to the strong binding affinities of sulfur-containing 

compounds to late-transition metals affecting the coordination of ligand 

with catalyst. And the selectivity of the catalyst system is mainly 

influenced by the properties of the ligands. Therefore, the pursuit of an 

alternative catalytic system might constitute, conceptuality aside, a 

worthwhile endeavor for regiodivergent thiocarbonylation.  
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Writing strategy 

Summary of this work 

The innovation of the transformation 

Further expectation 

The last paragraph  



The last paragraph  

We have discovered a general ligand-controlled regiodivergent 

thiocarbonylation of alkynes. By employing 5-Cl-BSA as the mild acid 

additive, various desired linear or branched α,β-unsaturated thioesters 

can be regioselectively produced in a straightforward manner. 

Remarkably, our approach also represents the first example on 

thiocarbonylation of internal alkynes. The wide substrate scope, high 

regio- and stereoselectivity, excellent functional group compatibility, 

robustness, and generality of the protocol suggest that it can be a 

powerful alternative to known methodologies for preparing α,β-

unsaturated thioesters. 
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Representative examples  

Under this premise, we wondered whether a new catalytic blueprint 

could be designed to afford high regioselectivity and excellent functional 

group compatibility for the thiocarbonylation of alkynes. (在此前提下) 

 These observations contributed to our perception that the bite angle of 

the ligand may have a significant effect on the transformation. (这些观察

结果有助于我们认识到…) 

 After a judicious choice of the reaction concentration and the ratio of 

the substrates. (明智的，判断正确的) 
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