
Desulfitative C–C Cross-Coupling of Sulfonyl Chlorides 
and Sodium Arylsulfinates

Reporter: Xinjin Li

Jun 23rd, 2014



Desulfitative C–C Cross-Coupling of Sulfonyl Chlorides and 
Sodium Arylsulfinates



 

Background



 

Desulfitative C–C Cross-Coupling of Sulfonyl Chlorides



 

Desulfitative C–C Cross-Coupling of Sodium Arylsulfinates



 

Summary and Perspective

2 Xinjin Li   Hu Group



Background 

3 Xinjin Li   Hu Group



Background 

4 Xinjin Li   Hu Group



Desulfitative C–C Cross-Coupling of Arylsulfonyl Chlorides 

ArSO2Cl + H2C CHR
[Pd(OAc)2]

N-ethylmorpholine ArHC CHR

A. Kasahara, T. Izumi, and et al. Chem. Ind. 1988, 51-52
A. Kasahara, T. Izumi, and et al. Chem.Ind. 1989, 192

ArSO2Cl + H2C CHCOOR
[PdCl2(PhCN)2]

K2CO3, Bz(Oct)3NCl
m-xylene, 140 oC, 4 h

ArHC CHCOOR

M. Miura, H. Hashimoto, and et al. Tetrahedron Lett. 1989, 30, 975-976
M. Miura, H. Hashimoto, and et al. J. Chem. Soc. Perkin Trans.1 1990, 8, 2207-2211

PTC GC-Yield (%)
Bz(Oct)3NCl 95
Me(Oct)3NCl 91
Bu4NCl 36

6

R= n-Bu, Et 63-95%
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University of Lausanne 
(Switzerland)

C–C Cross-Coupling Reaction 

Pierre Vogel 
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Desulfitative Stille Cross-Couplings of Sulfonyl Chlorides 
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+

B(OH)2

B(OH)2

B(OH)2

Pd(PPh3)4, K2CO3

THF, reflux, 30 h

Br

Cl

Pd(PPh3)4, K2CO3

THF, reflux, 20 h

Pd(PPh3)4, K2CO3

THF, reflux, 20 h

3 equiv

1 equiv

1.5 equiv

+

4%

62%

51%

+
B(OH)2

O2N

2 equiv

+ B(OH)2

2 equivO2N

Pd(PPh3)4

Pd(PPh3)4

K2CO3
No coupling

O2N

20 h

K2CO3
20 h

52%
Cl

Srinivas Reddy Dubbaka and Pierre Vogel Org. Lett. 2004, 6, 95-98

Reactivity Order for Suzuki-Miyaura Cross-Coupling Is ArI > ArSO2Cl > ArBr>> ArCl

Desulfitative Suzuki-Miyaura Cross-Couplings of Sulfonyl Chlorides 
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Desulfitative Sonogashira-Hagihara Cross-Couplings of Arylsulfonyl Chlorides 
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Desulfitative Mizoroki-Heck Cross-Couplings of Arylsulfonyl Chlorides 
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Desulfitative Mizoroki-Heck Cross-Couplings of Arylsulfonyl Chlorides 

Proposed Mechanism  
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Desulfitative Negishi Cross-Couplings of Sulfonyl Chlorides 
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Iron-Catalyzed Desulfinylative of Sulfonyl Chlorides with Grignard Reagents
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Proposed Mechanism  

Iron-Catalyzed Desulfinylative of Sulfonyl Chlorides with Grignard Reagents

[Fe(MgX)2]

R1SO2-Fe(MgX)

SO2

start

R1SO2Cl

R-MgX Fe(acac)3+

R-MgX

R1-Fe-(MgX)2
R

R1-R

R1-Fe(MgX)

- MgXCl
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Desulfitative C–C Cross-Coupling of Sodium Arylsulfinates
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C–H Arylation
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Fn
H + ArSO2Na

PdCl2 (7 mol%)

DMSO/H2O (3:1)
100 oC, 18 h

Ag2CO3 (1.6 equiv)
NaPO4

.H2O (1.8 equiv)

Fn
Ar

n=3,4,5

Tao Miao, Lei Wang Adv. Synth. Catal. 2014, 356, 429-436

Pd(OAc)2 (5 mol%)

TFA (2 equiv)
dimethylglycol
120 oC, 24 h

ArSO2Na
Y

X

N
R H +

X= O, S; Y= C, N

Cu(OAc)2 (2 equiv) Y

X

N
R Ar

Min Wang, Dengke Li, Wei Zhou, Lei Wang Tetrahedron 2012, 68, 1926-1930

C–H Arylation
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X

R
X= Br, Cl

+ ArSO2Na

Pd(OAc)2 (2 mol%)

toluene, 120oC, 40h

XPhos (4 mol%)
Ar

R

Chao Zhou, Yaming Li, Chunying Duan and et al. Chin. J. Chem. 2013, 31, 1269-1273

R
+ ArSO2Na

Pd(OAc)2 (5 mol%)

cyclohexane, 160 oC, 4 h

p-Tol3P (10 mol%)

R

Cl CH3ONa (2 equiv) Ar

Br

R
+ ArSO2Na

PdCl2 dppf(5 mol%)

DMF, 185 oC, 20h

CsCO3 (1.5 equiv)
Ar

R

Dirk H. Ortgies, Pat Forgione and et al. Synthesis 2013, 45, 694-702

Feng Zhao, Qi Tan,GuoJun Deng and et al. Org. Lett., 2013, 15, 1520-1523

C–X Arylation
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Arylation of alkenes
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Desulfitvative homo-coupling of  Sodium Arylsulfinate
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Summary and Perspective 



 

Sulfonyl chlorides and sodium arylsulfinates, as versatile 
reagents,  are extensively used for Desulfitative C–C Cross- 
Coupling coupling reactions. 



 

Desulfitative C-C Cross-Coupling reactions are commonly 
catalyzed by Palladium.



 

Exploring mild conditions will expand the application of these 
organosulfur compounds in Desulfitative Cross-Coupling 
reactions.
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