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A . Atterberg and O. Widman Ber. Dtsch. Chem. Ges. 1877, 10, 1841–1844.

 Cl2 generated in situ such as H2O2–HCl,  KMnO4–Me3SiCl–BnEt3NCl (Markó–

Maguire reagent) and Oxone-NaCl

 Some milder and more practical electrophilic chlorinating agents like SO2Cl2, 

PhICl2, Et4NCl3 (Mioskowski’s reagent), NCS-PPh3 (Yoshimitsu’s reagent)

Back ground
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Chlorosulfolipids: a class of stereochemically complex, polychlorinated natural 

products isolated from marine sources

Back ground
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Oxidant

 it must not react (or must react only very slowly) with the alkene substrate

 it must not oxidize chloride ions to molecular Cl2 or any other active ‘Cl+’ equivalent over 

the timescale of the reaction

 it must not contain or release nucleophiles that might outcompete chloride in the reaction 

 it must not lead to the formation of selenoxide intermediates that are capable of rapid syn-

elimination

K. M. Engle, T-S. Mei, X. Wang, and J-Q. Yu Angew. Chem. Int. Ed. 2011, 50, 1478–1491.
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Sr. Cl– source (equiv.) Oxidant Me3SiCl
(equiv.)

Solvent NMR yield (%)

6 7 8 9 10

1 n-Bu4NCl (3.0) 11 0.0 MeCN-d3 50 19 3 9 0

2 n-Bu4NCl (3.0) 11 1.0 MeCN-d3 12 61 10 10 0

3 n-Bu4NCl (3.0) 11 2.0 MeCN-d3 0 81 10 0 0

4 n-Bu4NCl (3.0) 11 3.0 MeCN-d3 0 81 8 0 0

5 n-Bu4NCl (2.5) 11 2.0 MeCN-d3 0 74 10 0 0

6 n-Bu4NCl (0.0) 11 2.0 MeCN-d3 54 0 2 0 8

7 n-Bu4NCl (3.0) 11 2.0 CD2Cl2 0 73 12 4 0

8 n-Bu4NCl (3.0) 11 2.0 THF-d8 55 17 2 0 0

9 n-Bu4NCl (3.0) 12 2.0 MeCN-d3 0 71 10 0 0

10 BnEt3NCl (3.0) 11 2.0 MeCN-d3 0 83 10 0 0

Reaction development with cyclohexene
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E2 elimination by-products

Mechanistic rationale for the

formation of vinyl chlorides 15 and

16 from constitutionally isomeric

anti-chloroselenylated

intermediates via antiperiplanar

elimination.

Formation of vinylic chloride by-

products 15 and 16 from the

dichlorination of alkene 13 and

determination of their

configurations
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Sr.
No.

(ArylSe)2 Additive Time (h) 18:(19 + 20 + 21 + 22) 18 d.r.

1 PhSeSePh -- 6 80:20 99:1

2 PhSeSePh Sulfolane 2 80:20 99:1

3 PhSeSePh HMPA 3 82:18 98:2

4 PhSeSePh DMPU 3.5 80:20 98:2

5 PhSeSePh DMI 2.5 80:20 99:1

6 PhSeSePh Ph3P=O 3.5 80:20 98:2

7 PhSeSePh Pyridine N-oxide 2.5 80:20 98:2

8 PhSeSePh 2,6-Lutidine N-oxide 23 2 80:20 99:1

Reaction development with (E)-1-benzyloxy-4-hexene
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Sr.
No.

(ArylSe)2 Additive Time (h) 18:(19 + 20 + 21
+ 22)

18 d.r.

9 -- 10 58:42 88:18

10 -- 18 59:41 55:451

11 -- 3.5 90:10 99:1

12 -- 8 83:17 98:2

Reaction development with (E)-1-benzyloxy-4-hexene
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Reaction generality
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Reaction generality
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A

B

C

Proposed mechanism
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Problematic Substrates
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Problematic Substrates



 Developed selenium catalysed syn-stereospecific

dichlorination of alkenes

 Direct alkene syn-dichlorination

 The method is applicable to a wide variety of

functionalized cyclic and acyclic 1,2-disubstituted alkenes

 Some problematic substrate
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Summary



Thank You

17


